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1 NON-TECHNICAL PART SUMMARY

1.1 SPATIAL BOUNDARIES FOR ENVIRONMENTAL IMPACT STUDY RESEARC H

With reference to possible direct and indirect influences, ancduaah of potential negative
impacts of motorway construction on these influences, the subgectiracludes one kilometer on
the right and left side of the farthest contour line of this large structure.

1.2 GENERAL INFORMATION ON THE MOTORWAY
General information on Bosnia and Herzegovina and its institutional organizan

After the last war, ended by the Dayton Peace Agreement, agreed upon in 199®m D&A and
signed in Paris in November 1995, Bosnia and Herzegovina was constgtatbeentralized state
with defined authority of central institutions and entities. Accordinthe latest population census
held in 1991, Bosnia and Herzegovina had 4,38 million inhabitants. Present jpopisl&stimated
to be approximately 3,9 million.

The international community lead by the UN, USA and EU, undertostalailization program
which not only established peace on the complete state terriiatyalso ensured donations,
rehabilitation of state institutions, implementation of legisktin accordance with democratic
standards, rehabilitation of infrastructure, a favorable business environmenteigd fnvestment.
Bosnia and Herzegovina became a full member of the European Cowz@il2nand is determined
on its way to full European integrations, including the NATO and EU.

The Ministry of Communications and Transport of Bosnia and Herzegexaeaestablished at the
state level in 2003. Management and control of the transport sectosimaBand Herzegovina is
presently at the level of Entities, the Federation of Bosnia anzeb@vina and Republika Sprska.
Each Entity has its own Ministry of Communication and Transport, kfynfer Physical Planning
and Environment and the Roads Directorate.

Road network in Bosnia and Herzegovina and the development strategy

Road transport has a very significant role in the economicrsysteBosnia and Herzegovina.
Approximately 90 % of goods and passengers in Bosnia and Herzegovina are trerispotal.
Road transport in Bosnia and Herzegovina is almost completely ingpovwaership, and owing to
this fact, there has been an improvement in the supply and qualigneport services at the local,
domestic as well as international level. Territorial distitoutof transport capacities in road
transport is favorable, since almost every larger town or pladgosnia and Herzegovina has
companies offering transport services of goods, passengersecalsfransports in local and
international road traffic.

Road infrastructure

Bosnia and Herzegovina has almost 22,5 thousand km of categorized roads.

The road infrastructure and structures badly damaged duringathbave for the most part been
reconstructed and rehabilitated, enabling a fast and safe trabel Bibsnia and Herzegovina as
well as toward its neighboring countries.

Bosnia and Herzegovina is undertaking great efforts to become afpghd European and World
economic and transport system. One way to achieve this is to becpare of the Pan-European
transport integrations The first step toward achieving this waalthe verification of the Corridor
Vc through Bosnia and Herzegovina, which will connect this country with Hyragel Croatia, i.e.
with Central Europe in the direction north — south.

Construction of motorways in Bosnia and Herzegovina is stiltsabéginnings, but significant
efforts are done to speed up this process. A section west ofveanags recently constructed, 4,5
km long, while works on another section just started, on the Sarajevo-Zenica partd¢iCécr).

The need and interest for construction and modernization of road netwoBosnia and
Herzegovina is great. However, significant funds are required. Bammia Herzegovina is
undertaking great efforts to find potential partners for finapamotorway construction in this
country, and this will in the future be one of the strategidsgataall levels, economic, political and
social.

Maintenance and construction of road infrastructure is under theligiios of the Entities in
Bosnia and Herzegovina. A Public Corporation for Roads was founded av#ieof Bosnia and
Herzegovina, in order to coordinate the activities of maintenance emwsruction of road
infrastructure.

Important parts of the road infrastructure are the border crodsgtg®en Bosnia and Herzegovina
and its neighbors, Croatia, Serbia and Montenegro. Bosnia and Herzegoviaeeha®0 road
border crossings, creating major problems until their categmnizagquipping and placing under
the control of state bodies. However, the situation in this areammsved significantly. Most
crossings are now controlled and procedures on customs and tax conwobdefand passengers
being transported or in transit are being organized. Corridotsafesport and transit of oil and oil
products are also defined.

County road network in Bosnia and Herzegovina is approximately 3.78®rgn Connection of
state territory by county roads, represented by the ratio betthee length and the state surface
area is for Bosnia and Herzegovina 7,4 km/100 km2. The regional retwdsrk in 4.842 km long
and the local road network is approximately 14.000 km long. Total lengtbaof network is
approximately 22.630 km, out of which 14.020 km are asphalt roads. Lengthopiegarroads (E-
roads) is a total of 995 km (E-59, E-65, E-73, E-661, E-761 and E-762). Mosif &+ roads
through Bosnia and Herzegovina do not enable traffic ongoing at suoffior adequate speeds.
Reasons for this, among other, are small curve radii, steep andnrespeents, passing through
inhabited areas and towns as well as inadequate maintenance. &u$miarzegovina obtained or
opened its first 11 km of motorway in the year 2003.

In the period between 1966.-2003, large scale rehabilitation and restonats done of the war
damage. County roads, bridges and tunnels were rehabilitated. Rahabilif war damaged road
infrastructure was mainly executed through donations and favoradaiésc Rehabilitation of
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approximately 2.200 km of roads and 58 bridges was done through the profekgesit transport
rehabilitation”, and nearly 447 million of KM was spent.

The respective Entity Ministries are undertaking certaojegts at the moment through the World
Bank Credits (“Road Management and Safety Project”), with thdlideagperiod until the end of
2007, which include further rehabilitation and reconstruction of 550 km of coaadsrin both
Entities.

Intensive strategic research in the area of transport andporanmsfrastructure have been
undertaken in the past several years, through the European UniomrRspghrough funds of
International Financial Institutions or funds of Bosnia and Herzeg@\Development of Branches
on Corridor V, Zenica - Svilaj Motorway”, Phare Multi-Country Tranggerogram, Prognos, Luis
Berger, DE-Consult, Herry (RC), 2000 and others).

Seriously considering the results of numerous Studies, the Mindtriforeign Trade and
Economics of Bosnia and Herzegovina prepared the “Development ggtrateBosnia and
Herzegovina” for a mid-term period, which was accepted by the @airidinisters of Bosnia and
Herzegovina in early February 2004.

Information about the Corridor Vc

The Corridor Vc is a part of the TEM network infrastruetof Southeastern Europe, passing from Budapest
(Hungary), through Osijek (Croatia), Sarajevo (B&H), up to Ploet of Ploe (Croatia). The Corridor Vc
route is approximately 330 km long through B&H and situated North — Sogpidisses through the center of
the state, through the most favorable environment and surroundings,tladohgeretva and Bosna River
valleys

The traffic corridor Vc through B&H includes:

E-road E-73 Samac - Doboj - Sarajevo - Mostaagljina - Doljani, through the Port of Plit has
the doorway to the Adriatic, while in the North, through Osijek, it conné&sdapest.

Railway line Samac - Doboj - Sarajevo - Mostampljina - Metkovi

Airports at Sarajevo and Mostar

Waterways and quays on the Sava, Bosna and Neretva Rivers.

During the seventies of the last century, the UNDP frome@& proposed an initiative and a plan for
improvement of the motorway network in Europe. This project msloded the Motorway Baltic Sea —

Adriatic Sea (Baltic-Adriatic) called the Trans — European Maoag (TEM).

At the Third Pan-European Conference on Traffic, held in Hel$mKi997, where EU member countries
and International Organizations participated, and where thetmiftage development in Europe was the
main subject, the “Helsinki Declaration” was adopted atiogr to which another 10 Pan-European
Corridors are needed, including motorways.

This Declaration also defined and adopted the direction of tt@geans — European Corridors and their
branches.

1.3 POPULATION AND INHABITANTS

This sociological analysis gives an estimate of the influencéheffuture motorway corridor
(Corridor 5c¢, Lot 4), based on the analysis of available documentatatistical and similar data,
data from existing spatial plans), and the analysis implememtie ifield, with the help of several
research techniques (observation, surveys and questionnaires, focuamgtygs). In the initial

analyses, 12 potential future motorway corridor variants weren talel their potential influence
analyzed, including the earlier corridor variant no.7, the one nearest to épteaceariant solution.
Information and analyses were supplemented with new informatigheofinal accepted corridor
variant, thus analyses and conclusions were presented in accovd#ndbkis fact. They can be
summarized in several most important elements

1. The future motorway shall bring numerous changes in the subject-ateshall influence
and initiate the development of new activities (tourism, cateaindyrestaurants, new jobs,
business zones in the immediate vicinity of the motorway, motorveaytemance services),
but shall also influence the change in the present activitieggre, hunting, forestry
etc.).

2. The analysis also showed that the population participating in the agicall analysis did
not express any specific attitude toward the potential influefdbe future motorway,
either in the general sense or toward individual motorwayidas. In other words, the
local population did not express any significant reactions towarantiterway corridor,
except occasional questions about the threat to some activitiésclumical solutions
regarding land and plots (crossing of the motorway over the NeRitxa near Patel]
which might endanger the nature and landscape). Opinions of inhabitants thbout
motorway corridor can be seen in more detail in the MinutéiseoPublic Discussion on the
Preliminary Study.

3. Taking into consideration the supplemented analyses of the newestfantély accepted
corridor variant, conclusion of the sociological analysis was tmatcorridor does not
significantly influence present activities or the existingtlsetents since the route is
displaced outside the potential corridor influence and the routelaobypasses significant
and most sensitive natural, cultural, historical and touristasanme the potential zone of
influence (except in case of bridge construction near theeljsettlement, where the road
crosses over to the west Neretva River bank). In this case, ather cases of bridge
construction across smaller rivers, special attention must be tpvieridge designing and
their positioning so that they deface the landscape in the least possible degree.
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1.4 HYDRO-GEOLOGICAL CHARACTERISTICS

A summary and overview of the hydro-geological situation along the rsuydresented on the basis
of surveys implemented until now. The main hydro-geological ogiatiare presented in
Attachment 12.3.3. Rocks are classified according to litho logical asitiqm, permeability and
hydro-geological function or activity in the soil. Three groupsocks were identified according to
the litho logical composition, permeability and soil structure. Thesegparmeable, semi-permeable
and impermeable. The rocks, due to the difference in thicknessustruatd composition have
different hydro-geological functions. In this sense we have to methigowater bearing rocks, i.e.
permeable areas as well as relative barriers. The remarelenpermeable rocks which have been
divided into two different units according to the hydro-geologdigattion which they have in the
soil. Thus we have as a separate unit the incomplete “suspended”deglogical barriers, and the
impermeable rocks, which function as a complete hydro-geologicéhaks a separate category
we have to mention the quaternary clastic layers with altegqhagdro-geological properties. Also,
alluvial water bearing rocks and clastic layers with lowrgsability have been identified as well as
significant karst water sources, public water network sourcggrtant drilled water sources which
serve for water supply (public or industrial). Also, significantastonally active ground water
courses have been identified for which we have records of itsgroded route. Apart from this,
the assumed ground water courses, as well as identified ones kaverésented. Boundaries of all
catchments areas through which the route corridor passes have afsonbked according to
available data. Catchment areas have been presented up to kherdeian base (Neretva River
valley).

Important ground water sources for water supply, along the LOT 4 pmstedor are in the
Counties of Mostar (Bosnjaci, Buna-Blagaj) anapljina (Bjelave). Apart from these major water
sources there are also smaller springs for the Mostar wapgly (Vrapi i, The Jug water
sources, Posrt) and which are connected to the central publicsupgfy system in the periods of
hydrological minimums, i.e. during the summer period when watertijgaron the major water
sources are of Mostar water supply are decreased.

Major hydrological characteristics and data for two main pulbhter supply sources have been
presented (Bosnjaci and Bjelave), as well as for other watecesowhich are locally significant
and which are situated in the 4 counties along the route corridar,the zone of influence. Data
on these water sources are presented in the surveys and questsognen in Attachment 12.2.
Also, Attachment 12.3.5. shows their positions as well as sanitargcpioot zones of the water
sources as part of the public water supply network. The completepassges through a Karst area,
l.e. through significant Karst catchment areas and water sotivakeinfluence the alluvial water
bearing rocks.

The investigated or surveyed area belongs to the Adriatic catthamea. Considering the fact that
the complete area belongs to the High Karst of the Dinarigesthe Dinarik (Herak 1986) the
hydrographic network is not very marked. The major river is thieetMa River with its tributaries
Trebi at from the right and Buna, Bregava and Krupa from the defe. Also a significant
morphological phenomena are the appearance of Karst fields.

The following rock groups have need identified along the LOT 4 corrimlde, according to their
Hydro-geological characteristics:

HIDROGEOLOSKA VRSTA

DUZINA(M) (%)
STIJENA | NASLAGA

arBONATE ProPUSNE sTupe || 49100 m = 72.9 %

KVARTARNE PROPUSNE NASLAGE

KVARTARNE SLABO PROPUSNE NASLAGE | 6.520m = 9.6 %‘

UKUPNO | 67.329m =99.9 % |

Based on the available data, a categorization of potential leymliotion of ground waters has
been done along the corridor route. Three risk categories have begfed®n the basis of given
hydro-geological elements and criteria. Also the locationproposed positions for grease traps
have been given (23 grease separators), as well as proposals antheadations of the level of
filtration of the waste waters from the carriageway in the marked oisész

Recent experiences have shown that there are numerous ways iohadtiitration of waters from
the carriageway. Experience showed that retainment of thesgswat the filtration wells and
basins enabled efficient separation of waste or harmful substanddbleir deposit in the filtration
field sediments. A need for continuous monitoring of the water quagigs to be stressed here. A
cadastre of pollutants in the potential zone of influence has taeparpd. The active and potential
pollutants need to be known in order to clearly separate the causessdile incidental situations
originating from other sources that the ones caused by the motorway influence.

In conclusions, recent experience showed that the present actsgatatioas (Bylaws on the
sanitary protection zones of potable water springs) are often nmedac by adequate level of
investigation works, at the same time reserving large catthareas without justification. Every
construction work in the zone of Karst terrain must be consideredndisidual case.
Implementation of additional detailed hydro-geological surveys dsopaine Main Design shall
increase the level of knowledge of the subject, and based orsthis ra decision shall be brought
on what can be constructed in this area and under what conditions.. frapadifferent tests, in
modern hydro-geological surveys of these elements different {ggtrchemical techniques and
methods of isotope hydrology are applied. This approach enables an dptiaiain of roadside
facilities, especially lagoons (retention wells) and plaafesontrolled discharge of waste waters
into the Karst ground, with minimum acceptable risks. This way, mugksld be brought to a
minimum, at the same time increasing the level of ground wpatetsction and environment as a
whole.
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1.5 HYDRO-GRAPHIC CHARACTERISTICS

The subject area of LOT 4, Mostar North — South border, i.e. thecsugrridor of the adopted
route mostly runs through the Neretva River valley, which is themnegipient of permanent and
occasional catchments, whose sources appear mostly along the bdidewvalley. Hydrographic
network is mostly well developed and branched. Along the most domimantthe Neretva River,
we also have some larger and smaller tributaries in thecsubjea, the most significant being the
Buna with the tributary Bunica and Trebi at with the tributary Stugkn

Neretva is a karst Central Herzegovina River draining theralgpart of the Dinaride Mountain
system from the watershed with the Black Sea catchmeradatbe Adriatic. It is a trans-national
river (with Croatia ) and has marked characteristics oftkeaser catchments, morphologically and
according to physical — chemical characteristics. The catthanea to the west borders with karst
fields of the Cetina River catchment, to the north with the ¥fRaer catchment, northeast with
the Bosna River catchment and to the east with the Drina andijiediRivers, which in part
belong to the Adriatic sea catchment area. Total length of ttexagarse is approximately 240 km
(218 km - 250 km, depending on the source of information). Catchment areaMéretva River is
not completely defined due to the karst terrain characteratidsvery complicated ground water
courses. It is assumed that the Neretva catchment area ajweximately 8.200 kfn. It is
divided on the upper, central and lower course. The Buna River witibiitany Bunica flows into
the Neretva River on its left side, in the Buna Settlement. Btma River springs out at Blagaj,
the spring being a strong karst well. Strong ground connectionedetivhe Buna and Bunica
water sources with the sinking streams in the Nevesinje risrrairebi at is a west Herzegovina
karst river draining the central part of the Dinaride Mountastesy. Catchment area to the west
and north borders with karst fields of the Cetina River catchment aréa, northeast and east with
the Neretva River catchment (Mostarsko blato), and to the soutkwtbsthe direct Adriatic Sea
catchment. Watercourse flows toward the southeast up to the &l&e®r delta at Struge, at 9,0
meters .a.s.l. betweerapljina and Metkovi. The Trebi at River, length 51 km , from the spring at
the Pe Mlini, to the delta into the Neretva River makes a unique hgdical unit, which has a
multiple economic and natural significance for the area thradgbh it passes (Counties of Grude,
Ljubuski and apljina). The River has unique waterfalls Ki8a (height 6 - 10 m.), Bine, Kravice
(height approximately 30 m), and numerous small and medium sizerbaarnd cascades which
classify the Trebi at River as a very valued natural and unigseurce. Nearly the complete
Trebi at River catchment is classified and includes an approrisatace area of 1.000 kmThe
most significant Trebiat River tributaries are relativeBhort permanent and occasional
watercourses springing out from the karst wells, the mgstfisant being the Klokun, Grabovo,
Vitina and Studerica water sources.

The relation of large watercourses and the chosen route varianstueded for LOT 4, where the
route crosses larger rivers at 5 places: Buna, Bunica, NeréetenSca and Trebi at Rivers. Also,
waters draining from another 31 more or less significarchoagént areas ,intersect” with the
motorway. Another 30 smaller gullies, with very small catchmesas(less than 1 Kingravitate
toward the motorway. Water discharge from these gullies mpththrough standardized culverts,
with structurally and functionally minimum defined dimensions.(€.d.,50 toF 2,00, for possible
inspections and cleaning), and the necessary distances, in ordesfiothe drainage requirements.

Flood zones, defined within the Preliminary solution and Preliminarygaeer LOT 4 are
presented in Attachment 12.3.6.

1.6 HYDROLOGICAL CHARACTERISTICS OF THE WATERCOURSE

The Neretva River catchment spreads over significant areas asdalh the hydrological
characteristics of karst terrains. The Neretva River hasyawmeven flow during the year. Summer
Water flow during the summer period is very low, and during wintery iigh. The maximum
flow usually occurs during December and in the spring months, chassictbeing that they occur
very abruptly. Most abundant water quantities are during DeceamlgeApril, and the most scarce
during August, September and even July. The Neretva River wgisrerés uneven, especially in
the upper flow. The Trebi at River also has a very uneven waier dluring the year. Water flow
during summer is very low and during winter, very high. Most abundant water tpsaaté during
December and April, and the scarcest during August, September and gvenhhre are sufficient
water quantities during floods in the upper horizon, but when waters tirersurface retentions
disappear, and the reserves fall to the ground accumulations, the water flowigbapssty.

The main hydrological parameters quantifying the hydroldgicaracteristics of the Neretva River
and its main tributaries in the Corridor Vc motorway zone arengivgéhe Environmental Impact

Study, based on the data available from the Technical Studymialy Solution, Preliminary

Design — data definition of the flood zones along the Corridor Vc, ellsas from other available

sources, surveys and hydrological surveys mentioned in the Bibliography.

In order to define the maximum flow and water levels alond\ixetva River basin, data obtained
by statistical analysis of water flows was used, for dhbject sequences of measurements at
defined measuring stations. With the available information, a oatibe specific maximum flow
and the catchment surface area was established along thea\lRnetv bank, for different return
periods. The definition of 100 — year high waters on the currentsacted by the motorway route,
which were identified on five sections of LOT 4 was done by mean&ational method and ITP
curves®, obtained by the method of ,extremes® and random from thdy#saf short period
rains “ of the Department for Hydrotechnics of the Faculty of Civil Enging&arajevo.

Crossing of watercourses with a distinct flood characteriapeyt from the analysis of possible
occurrence of the 100-year high waters, also requires the aralysissible occurrence of drifts or
deposits. Since these are mainly flood currents whose drops ardistergt, deposits or drifts can
be expected in case of high waters. Definition of flood deposits ondiwvidual watercourse is
basically done by available measurement methods for a ltingeperiod. Since no measurements
or monitoring was done on the subject watercourses, i.e. there wasaiable data on this
particular subject, and empirical method (Prof. S. Gavri)owias used to evaluate the occurrence
and flow of flood deposits. A calculation of the specific occurrewes done (expressed in
m>/year/knf) for each characteristic watercourse. Based on the specifizrrence, the yearly
output and flood deposit flow ware calculated for every watercoursedban geometrical
characteristics of every individual watercourse.
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1.7 QUALITY OF SURFACE AND GROUND WATERS

According to the valid Act of watercourse categorization in Hezleration of Bosnia and
Herzegovina, the Neretva River watercourse was classified as follows:
From the spring to the Ulog settlement — Category |- wateresumbhose waters must satisfy
Class | requirements,
From the Ulog settlement to the Croatian borderline— Catdforyatercourses whose waters
must satisfy Class Il requirements.
A regular monitoring of the water quality in the Neretva Rivécloaent was established in 1998,
the testing being financed by the Public Company « JPVPS Jkdgan®ra”. The water quality
monitoring on the Neretva River is done on seem measuring points aadiamally on its
tributaries as well, the Rivers Buna, Trebi at, Bregava and Krupa (Hutovo Blato)
During the preparation of this Environmental Impact Study, the Client, i.e. émfesthe complete
Project decided that the zero quality level of the surface and gwateds be presented on the
basis of present data gathered in relevant institutions of ther vgattor and public utility
companies in charge of water supply in counties along the LOT 4. Amjbfsequirements for
additional monitoring needed to decide the zero quality level cérwetve been planned for the
future, with an obligation for the future Client/Contractor that theymplemented before the start
of any kind of construction works.

The present level of water quality is presented on the basigaobdtained in the year 2005, from
the Public Company « JPVPS Jadranskog mora”, and the Public Utility Corjodongki.

Based on all analyzed water quality parameters, it can be coddluaethe Naretva River waters
are characterized by a cold to moderate temperature, wahlatal with oxygen, pH neutral,
moderate pollution of | and Il category waters. Post-war testiogved that the Neretva river with
its tributaries is within the defined quality levels for the overall watedity.

Regular control of the ground water quality was not implementedéefaafter the war. However,
the Public Company “ JPVPS Jadranskog mora” and Public Utility Coiegan charge of water
supply have been undertaking some water quality testing of the takéer from water sources, and
the water supply system. Test results have shown to be sttigfaGround water quality testing
are mostly done on localities of potable water sources which supply the publicwaiér system.
Those are potable water sources supplying the towns of Mostar éBoang Buna) and apljina
(Bjelave).

According to data from November 2005, the water quality on the wateces Bjelave and
BoSnjaci satisfies the requirements given in the “Bylawhenhygienic validity of potable water”
(Official Gazette of the Republic Bosnia and Herzegovina no.2/92 heeNational Gazette no.
22/95). According to data available for the Buna water sotineequality of water on this source
also satisfies requirements given in the “Bylaw on the mygiealidity of potable water” (Official
Gazette of the Republic Bosnia and Herzegovina no.2/92). Water supplyréespéthe towns

Mostar and apljina do not undertake water quality tests on the sources on a regular basisdut do

according to need. Tests are however done regularly on the watey seppbrk (in accordance

with the requirements of the Law on health control of foodstuffs garteral purpose articles-
Official Gazette of the SR Bosnia and Herzegovina no. 43/86, 18/90, 7/92).

The local water sources situated in the zone of route influenee foswater supply of a larger or
smaller number of households are mostly managed by a group ofgitz¢he Local Community
where the water sources are situated. Water quality controltfrese sources is done according to
individual initiative of the group of citizens that have built the watetwork. It was difficult to
obtain any data from these Local Communities on the water qulibiy the sources.
Questionnaires with data on the water sources included in the sgét@ublic water supply
network, local water sources, as well as reports on the waadity tests on the water sources and
in the water supply network are given in Attachment no. 12.2.

INFRASTRUCTURE

Water supply and sewage networks in Communities along LOT 4

.Data Base for the Planning Documentation - Analytical data f@sLOT 4, Motorway Project
in the Vc Corridor, May 2005,“, part of the preliminary Design -“Volsm&V 0710 Utility
Installations Design — Water Supply Systems 0730, Utilityallsions Designs - Sewage, March
2006”, as well as data gathered from the representatives of €opamil Public Utility Companies
in 4 Counties along the LOT 4, all this was used as DatafBasefinition of the present state of
water supply and sewage infrastructure, future development plan®acepts, and collisions of
the accepted route variant with water supply and sewage infrastructure.

Water supply systems
The water sources Studenac, Radobolja and BosSnjaci-Potoci, SalakdvBlagaj supply the town
of Mostar and its suburbs. Mostar is supplied by potable watervimstexr supply network that is
divided on two regional units (RU), i.e. Water Supply Network of KMostar-West) and Water
Supply Network of Regional Unit 2 (Mostar-East). The town and subuebsugplied from water
sources Studenac, Radobolja and BoSnjaci as central parts sfydteam, and water sources
Salakovac and Buna-Blagaj as local parts of the system. Capaoitithese water sources,
according to long — term measurements are: Salakovac wateesq@s1-25 rifs), Bo3njaci
(Potoci) (Q=0,1 - 1 fifs), Radobolja (Q=0,3 — 10%s), Studenac (Q=1-50%s) and Buna-Blagaj
(Q=5 n?/s).
There are also smaller water sources that supply Mostarweter (Vrapi i, water sources Jug,
Posrt), which are also included into the central public water suppdyem in periods of
hydrological minimums.
There are no larger water supply systems constructed for sigiply of rural areas of the Stolac
County that are situated in the subject zone.
The water supply system in Bjelave is complete with watercepusressure and gravitational
pipelines and reservoirs. The water supply system consists ofwelledBjelave, (i.e. three wells
with capacities as follows: first central well Q=80-90 |&;and well with lifters Q=100-120 I/s and
third well Q=100 I/s), a pressure pipeline with reservoir Gradir@0@x? and a new reservoir
apljina 2x3800 m
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The following water supply systems supply water to parts of @gjina County left from the
Neretva River: Patelj, Dra evo, RHE apljina and Doljani. Other settlements do not have
organized water supply network, only individual ones.

Area of the Ljubuski County has abundant water sources and surfags Whateappear on the
borders of the Vitina, Ljubuski and Studenac Valleys and in the TreRi\ar (VrioStice spring,
water sources Studepe: Vrelo, Vakuf and Kajtazovina). In spite of abundant water sources,
satisfactory water supply systems have not been constructed.iMtastructure elements of the
above mentioned water supply systems are given in Attachment no. 12.3.11.

Sewage and drainage systems

Sewage and drainage systems for intake and discharge of wdstwegipitation waters in the
Mostar County, on both Neretva River banks includes: Mostar sewatgrsin parts of town the
east and west of the Neretva River. Waste waters ardlgidescharged through a sewage system
into the Neretva River, without prior filtration. Other settlerseot the Mostar County, on both
sides of the Neretva River, use individually constructed septic t@anki&ect discharge into the
nearest watercourse.

In the Stolac County area, only the town itself has a sewggens for intake and discharge of
waste and precipitation waters, which are directly dischargedhet Bregava River without prior
filtration.

In the apljina County, only the apljina town center has a sewage system, which is discharged
directly into the Neretva River through a main collector and witlpoior filtration. Other County
areas and small hamlets have no sewage systems. They usdasgst or discharge water waters
locally into watercourses.

The town of Ljubuski also has only partially constructed sewagemyatd a waste water filtration
system. All other county areas have no adequate solutions to dbiemr thus waste waters are
directly discharged into watercourses or individual septic tartks.Complete system for Ljubuski
Is outside of the area subject to this Study.

A plan and commitment of all counties is to construct complexesystfor intake, transport and
filtration of waste waters from towns, rural areas and induigtiants. In this sense, adequate
Studies, Plans and Designs are being prepared.

The motorway route is in collision with the existing as welbksined water supply and sewage
infrastructure, in all four counties. These collisions are pregentde Study according to Sections
of LOT 4.

EFFECTS ON WATER AND MEASURES FOR PREVENTION AND MI TIGATION OF
NEGATIVE EFFECTS

Roads in general present a constant and active source of envirodnpodaotaon, especially ground
waters. Significant quantities of precipitation waters areectdld on the road surface during rainy
periods which wash the road surface, melt and mobilize pollut@p#st from this, the roads are a
potential source of pollution in case of spilling of larger quesstiof oil, petroleum products and
other poisonous liquids that are transported by road.

Hydro-geological relations in the route area represent aortiant factor according to which the
level of risk for each structure on the route can be estimatedhowe each structure on the route
influences the water and environment as a whole since waterure napresents a very efficient
means of transport of pollutants to large distances.

Some influences on waters can be avoided during the designing ttegegh adequate design
solutions of external and internal drainage, crossing of wateewish adequate bridge structures
or viaducts, under the condition that the openings enable flow of highswater that defined
superelevations are respected between the high water ledetha lower structure, through
adequate landscape restoration of the strip along the motorwayjeaigh of vertical barriers
(traffic barriers or New Jersey concrete block barriem@the motorway at points defined as high
risk zones for pollution of surface and ground waters.

The motorway route in the V¢ Corridor - LOT 4 (Mostar North — Souird&r) completely passes
through the area mostly consisting of carbonate rocks. ThreenteatEgories can be defined on
the basis of the given hydro-geological elements, with respdbetestimated risk of surface and
ground waters pollution. The subject route parts along LOT 4, with astihrisk categories of

surface and ground water pollution for this terrain are presenmtetiable 1. The Environmental

Impact Survey describes individual route segments with respettetdydro-geological terrain

characteristics.

Table 1: Overview of the estimated risk categories of surface anohgrwater pollution along the
subject route

PROCIJENJENA SEGMENT TRASE DUZINA DUZINA
KATEGORIJA KORIDOR V¢ - LOT4 SEGMENTA SEGMENTA
RIZIKA (stac. km) (km) (%)
0+000,00 - 5+450,00 5.450 8,09
ZONA NISKOG
RIZIKA 8+000,00 - 14+000,00 6.000 8,91
33+000,00 - 46+000,00 13.000 19,30
24.450 36,30
RIZIK/
5+450,00 - 8+000,00 2.550 3,78
ZONA VISOKOG 14+000,00 - 16+000,00 2.000 2.97
RIZIKA 19+000,00 - 25+000,00 6.000 8,91
51+500,00 - 55+000,00 3.500 5,20
63+800,00 - 67+329,00 3.529 5,24
17.579 26,10
67.329 100,00
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Analysis of the hydro-geological characteristics of the stibpde corridor showed five segments
of LOT 4 which have a high pollution risk level.

Parts of the route passing over or through permeable rocks, inagesatmost complete route,
uncontrolled intake of waste waters from the road surface isesommended without previous
filtration. Except this, the risk of underground pollution must be brouglat tinimum resulting
from possible accidents and spilling of liquids (hydrocarbons and otlugd lkhemical substances).
In this sense, the route designer planned a total of 23 greg@se (trik separators) along the
hypsographical lowest parts of the longitudinal route profile.s&hstructures should enable
collection and mechanical separation of pollutants and water gatmenedhe road surface. Their
main task is to collect pollutants in possible incidental situatiansell as collection of polluted
waste waters washed away from the road surface. Dischbrgaste waters from the grease traps
and its further treatment must be solved as part of detagedneh during higher stages of design
preparation. In this sense, the proposed positions of grease trapsyareughl proposals. This
means that they can be relocated if sufficient reasons aris®y dlgsign preparation and detailed
surveys undertaken as part of Main Design preparation. This Envircadnenact Study also
presents an evaluation of the positions of designed grease trapsof@3jhe hydro-geological
aspect, i.e. their position in relation to the defined risk zones.

Motorway influence on waters is studied through two stages, i.e. during comstraicti utilization.

Water sources that are a part of the central public waterysmgplvork of Mostar, Stolac and
Ljubuski, are displaced from the motorway route, thus a signifioaghative influence is not
expected.

During the construction and utilization stage of motorway, threerwgat@ces in the public water
supply network and two local ( rural) potable water sources canbjyobge exposed to negative
influence. This negative influence is classified as significamd in accordance with this,
prevention measures are proposed.

Significant negative effects on the water regime and watdityjaae possible at all places where
the motorway route passes immediately next to permanent @sional underground water
sources, whose position has been determined by the hydro-geokmiicgttucture analysis in the
motorway route corridor.

Lack of detailed survey and investigation data makes the evaluatidre onotorway influence on
water quality and ground waters on the motorway itself very difficult. Wakiation must be taken
with a reserve. During this evaluation, the significance of wstbeirce was evaluated from the
aspect of water supply in the future, having in mind the lack of goodtypaliable water, and
wanting to be on the safe side in this respect. This prasticempletely justified for the present,
since possible consequences could be permanent. Proposed preventioresndasung the
construction stage shall minimize negative influence on theseigersitas. However, the need for
their detailed analysis still exists in for the Main Desglage. Therefore, a control of assumed
influences on water must be undertaken, based on the data that sluiltabeed after the
investigation works, i.e. the hydro-geological maps and longitugnadiles of a narrow motorway
strip, in scale 1:5.000.

Significant negative influence on waters during construction andaitdn is also possible at all
places of intersection of the planned motorway and the watercoussegllaas places where the
route passes along the watercourse banks.

All potential negative influence on water resources during the cmtistn and utilization of the
motorway can be avoided or brought to a minimum through the proposed mea$ures
prevention/minimization.

Some influences on waters can be avoided during the designing ttemgegh adequate design
solutions of external and internal drainage, crossing of wateewish adequate bridge structures
or viaducts, under the condition that the openings enable flow of highswater that defined
superelevations are respected between the high water ledetha lower structure, through
adequate landscape restoration of the strip along the motorwayjeaigh of vertical barriers
(traffic barriers or New Jersey concrete block barriem@the motorway at points defined as high
risk zones for pollution of surface and ground waters. These are pr@mpeglention measures in
the Main Design.

Also, negative influence on the quality of ground and surface watsrsbe avoided by good
organization of construction site and implementation of proposed preventicsuneealuring
higher design stage, construction and exploitation stage of the nagtcand by good maintenance
of the constructed waste waters filtration structures.

In order to summarize and evaluate changes in the environmentingaluring the construction
and exploitation stage, i.e. in order to summarize the eftéqisoposed prevention measures and
possibly introduce corrections, a plan of monitoring the ground and swiaegs is proposed
during both stages. The quality of surface waters shall be mah#ébré4 measuring points, and
ground waters at 6 water sources. The quality of waste waass also be monitored at places
where they are discharged from the grease traps, and at therpos$istructures for additional
filtration of waste waters.

A special problem, during the construction and exploitation stagdseaibtorway is incidental
situations, especially with heavy vehicles transporting dangenaostasices (traffic accidents,
breakdowns). In this sense, all available prevention measuresabedundertaken to prevent the
occurrence of such incidental situations. If such accidents agtdur during construction of
exploitation of the motorway, the Study proposes a preparation of igpaitgtlan of intervention
measures in different incidental situations, for the constructioneaptbitation stage, so that
damage caused by such accidents would be remedied in the sphostabte time and large scale
accidents prevented.

The motorway route shall pass across the present and future plaatedsupply networks and
sewage systems as several places. During the construtéige, svorks shall be undertaken
according to design which gives technical solutions for thesegptddatersection, so that negative
impacts are not expected. It is very important in this staghave a good organization of
construction site and time schedule for work execution, which will propliemative means of
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water supply for the population during works near this infrastrucélire) cooperation with public
utility companies managing these infrastructure installatiéias. all planned pipelines running
along the LOT 4 route, technical solutions must be in accordanceheittesign solutions given as
part of the overall motorway design. Negative impacts on thesssinicture installations during
the exploitation stage of motorway are not expected.

Tran boundary influence on waters

LOT 4 section in all its length passes through the terricdrBosnia and Herzegovina. However,
considering the spatial aspect of this section, there is ebfssk and probability that this project
can have a transboundary effect on waters in Republic Croatiadddigned motorway route
crosses the Neretva River from km 50+375 to km 51+325. The NeretvaiRiadrans-national
River (with Republic Croatia), having the characteristics oftkamatercourses morphologically as
well as in the physical and chemical sense. Because of tluasm of accidents transboundary
influence is possible in the sense that pollutants enter theviddRater and further on, into the sea
in the neighboring state. If we consider transboundary influencesandywaters, special care has
to be taken since the route from km 62+100 to 67+329 passes through ¢h@netdcted zone of
the Prud water source, i.e. through the 2nd, 3rd and 4th sanitary moteotie, situated in
Republic Croatia. Since this is estimated as a high risk zongrdand water pollution from the
Hydro-geological standpoint, all necessary measures for prevesmtidnmitigation of potential
negative tranboundary influence are binding for all responsible subjects.

Having this in mind, all measures have to be undertaken to bring #lceglental situations to a
minimum. Monitoring of the water quality along the planed motorwayeratd creating all
possible preconditions to prevent accidental situations, transport ofigoifthtough water can be
prevented. A system of urgent notification of responsible watdrodties in Croatia must be
introduced. The same applies to accidents which could have negatimg®lon waters during the
motorway construction stage.

A trained and equipped team for urgent interventions must be estabtishibe territory of the

apljina County, and adequate operational plans developed for differaderacsituations. In
coordination, the authorities in both countries must enable the functioning eradiopal capacity
of proposed measures. We think that the transboundary influence along iOvery important,

especially in its final part from apljina onward, because of the nearness of the borderline (ESPOO

1992 Convention), UN Convention on the estimate of transboundary environmental influence.
1.8 AIR

Air quality largely depends on the distance of the measuring fromtthe source of pollution, on
the flow of air and terrain configuration. Terrain configuratiomasnected to air flow, it changes
its direction and speed, but also influences the speed of air gecHarclosed valleys or canyons
air exchange is slower and polluted air accumulates, while osldyés or plains the air exchange
is faster and pollution level is lower. In general, it can be loded that on a flat terrain
configuration, the concentration of pollutants decreases relatiastyals the distance from the
source increases because of the process of diffusion of pollutants, causing atondetruity.

Table 1 shows the concentration of pollutants that first reach valbes can influence human
health or irritate the respiratory system.

During analysis, passenger and freight vehicles (with mass d@aowrs) are treated separately,
considering larger emissions of freight vehicles. Analyses vademe for a slope of 4% and
assumption that there are no precipitation, these being margju@ler@ents for obtaining greatest
concentration values of pollutants. The analysis was done for benz¢:métragen-dioxide, since
these are substances whose concentration values first rdaa lavels, and represent organic and
anorganic gas pollutant substances. The column «Average» repraatstEa average values,
and column « 98% « represents statistical concentration vahiek will not be exceeded in 98%
of cases.

Table 1.Concentration ohitrogen-dioxides and benzene along the motorwegrddfic of 20.000 vehicles/day

Estimated . |
Distance from the _ Conc. Benzene fgm
Average road borderline /m ~ ©ONC- NO2 fmgm’® 8 "
Traffic
Average 98% Average 98%
0 23,5 50,0 0,32 1,10
10 19,3 41,1 0,20 0,66
20 17,8 38,1 0,16 0,55
30 16,9 36,0 0,14 0,47
40 16,1 34,5 0,12 0,42
20000 50 15,5 33,1 0,11 0,38
60 14,9 32,0 0,10 0,35
70 14,5 31,0 0,10 0,32
80 14,0 30,0 0,09 0,30
a0 13,6 29,2 0,08 0,28
100 13,2 28,4 0,08 0,26

These concentrations of pollutant substances are not consideredodangecording to the Bylaw

on air quality border values («National Gazette of the Federafi Bosnia and Herzegovina», No:
12/05), concentration of 6f/m3 is defined as borderline concentration value, and everything
lower than this value is not considered harmful for human health. NO2mnaiton of 4Gy/m3 is
accepted in the European Union (1999/30/EC) as borderline value, and longxfaysure to every
NO2 gas value less that the given one is not considered harmfldlefoene, the borderline value

Is 5mg/m3 (2000/69/EC). There are no regulations in the Federation of Beghidesizegovina on

the borderline value for benzene concentration.

In general, it can be concluded that the motorway passes througiryeshich has no large scale
pollution, except the town of Mostar. The air can be considered atehialues given in the table
for air quality will represent total concentration values for respectivatpots along the motorway.
These values are lower than the values defined in the Bylaw qoaity border values («National
Gazette of the Federation of Bosnia and Herzegovina», No. 12/05). Thar Nuogn area must be
separately analyzed due to a large number of vehicles in #us (approximately 30.000) and
rolling stock age — 18 years on the average. Mostar towtuéed in the Neretva River valley, on
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two sides closed with surrounding hills. These natural barriers adecr circulation which is
largely directed along the river canyon.

According to the values given in the table above, it can be concluded that ficieisufo analyze a
corridor of 100 meters along the planned motorway routes in order to comicthdesurrounding
areas will have high concentration values of pollutants. It can ba #eat the pollutant
concentration decreases nearly by one half at a distance of 100 meters frootdiveay.

Looking at the expected overall pollutant values originating ftbexmotorway, even in case of
exceptionally dense traffic — approximately 30.000 vehicle per day,having in mind that all

proposed routes are considerably more distant from the main road, rmvt® intersections and
industry than 100 m, it can be concluded that the overall values wdlband in accordance with
legally defined values. During the exploitation stage of the motgna&agneasuring station to
monitor the air quality and other climatic parameters should be set up iapljgna County area, if

a Commission considers it necessary.

Commissioning of the motorway shall not cause a deteriorationr gfuality that would not be
within accepted values, considering present knowledge on the effect®ofcgncentration values
from the motorway on living things. Exceeding of values defined iBy&w on air quality border
values («National Gazette of the Federation of Bosnia and Herzegovina», Bisl26t expected.

1.9 FLORA

The proposed LOT 4 route variant in the Corridor Vc passes througi-Blediterranean strip of
the Mediterranean vegetation region. Natural forest vegetationdseto the forests and shrubs of
the homebeam within which we have several communities (Homebeast foith Welden's
Laburnum and Homebeam forest with butcher's broom etc.) depending ogieslotonditions
Large part of these forests and shrubs along the route suSgpeificant degradation, therefore
most part of the terrain surface along the route is covered bytatiegecommunities of the
Mediterranean -Sub Mediterranean karst terrain. Moist forasts shrubs of poplar-trees and
willows with a small number of vegetation species appear albagNeretva River. Special
contributions to the flora and fauna value are the canyons of the Buna&a, Studerica and
Trebi at Rivers, with very significant rock plants and latheshwiumerous endemic and rare
vegetation species. Largest number of endemic species is theiemptkems of the East — Adriatic
Coast, that appear in other parts of Bosnia and Herzegovina asAeatding to the presently
available data, there are no vegetation species along the LQifedcorridor that would be specific
to that area only. The St. John's Wort (Adiantum capillus-venerisyreaas barriers of the Kravice
waterfall), a species protected by law in Bosnia and Herzegocaimde found along the route, as
well as the Welden's laburnum (Petteria ramentacea) whicbrdaeg to the Law on protection of
forests in Bosnia and Herzegovina, must not be cut, rooted out or damhgad/elden's laburnum
can be found in two types of forests and shrubs: 1) most faedtshrubs (e.g. Welden's laburnum
with grey willow); 2) dry continental forests and shrubs (e.g. Mietden's laburnum shrubbery
and Welden's laburnum with Homebeam). Moist forests and shrubs with Weldemsifatmacupy

very small areas along the Neretva River , at chainages obMostar, while Welden's laburnum
can be found in abundant quantities south of Mostar — from Bunica itelPo

Most parts of the territory along the route are covered withnoamities belonging to secondary or
degraded eco-systems, i.e. those having highly different struatumelation to the natural

vegetation (forests and shrubs of Homebeam). Special attention mgstelpeto protected or

valuable areas along the canyons of the Buna, Bunica, Stcaeand Trebi at Rivers where a
monitoring system must be established before, during and after motorwaycbost

1.10 FAUNA

A large number of biotopes, some very significant water biotopes,ialfp@carches and gullies,
as well as ground biotopes, forest, valley, karst and other biotopebecéound on the wider
motorway route area, section Mostar North — South borderline. The nofrdiéferent biotopes on
a wider motorway area is the result of highly developed biological diversigssig the ecological
sensitivity of the area.

According to the literature, the following animal groups haver thabitats in the motorway route

area:

- Mammals Mammalig are represented by 43 kinds belonging to 16 different familesng
them especially significant relatively stable population of large camsyavolf and otter.

- Ornithofauna is very numerous and represented according to some ayti6éGkinds, but a
significantly larger number is mentioned, including migration birds.

- Reptile faunaReptilia) this kind is well represented and numbers up to 20 kinds, with three

endemic kinds in that ared gcerta oxycephala, Laurenti, Podarcis melisellenarsd
Algyroides nigropunctatys

- Amphibian Fauna Amphibig relatively numerous considering a significant presence of
marshes and other water biotopes on the wider motorway routeaatkagpresented by 12
kinds, including man's fish (Proteus anguinus).

- According to scientific literature ihtiofauna of the rivasucses on the wider route area is
represented by kinds belonging to 9 families, most dominant beingutiiby fof Cyprinidae
numbering 14 kinds. Especially significant is ®leoxinellus adspersusmportant for ground
biotopes.

- The most numerous group of Invertebrates is the Insect ghosge(g including 47 kinds of
dipterous insectsO(ptera), 125 kinds of butterflies Lépidoptera, 57 kinds of scarabs
(Coleopterd, 206 kinds of hymenopterous insedtlyinenoptery one kind of homopterous
insect Homopterd, 6 kinds of heteropterous inseckte(eroptera and 31 kind of dragonflies
(Odonatg.

- Apart from the surface fauna, speleofauna takes up a signifiace, including bats, one
kind from the fish family and numerous invertebrates.
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Analyzing the list and distribution of fauna over a wider zone ofommay influence, it was
concluded that the construction and exploitation of the motorway will Bmyeficant negative
influence on the fauna for the following reasons:

- Endangering the surely present underground habitats with numerous endémaceafauna
species during the breakthrough of all 11 planned tunnels,

- Restriction of possibilities for migration of some groups of animals,

- Endangering of protected animal species,

- Devastation of surface and ground habitats at places of motorway construction.

Especially negative effect is expected on the underground faunaghiavmind the length of the
planned tunnels, which also requires special protection and monitoring measures.

The motorway section Mostar North — South Border has 11 tunnels plannemh&truction, total

length 12420 m, 17 viaducts 5965 m long and 4 bridges total length 2185 m, which i

approximately 30,5% of the total section length. The arrangemetiteotubject structures is
relatively favorable, giving a certain degree of motorway thnpugy and decreasing the negative
influence of the motorway on animal migration. Exceptions araosscbetween chainages 35 +

745 and 47 + 160 km, length 11415 m, 52 + 560 and 59 km + 015 km, length 6455 m, and 61 + 445

km and 68 + 422 km, length 6977 m which have no satisfactory passages for animals.

Although the motorway is a fenced structure, accidents with asiozel be foreseen during their
attempt to cross over the motorway. In this respect the bird falmoald not be significantly
endangered, but a negative effect can be expected on the faunallpfnsadtum and large
mammals, as well as reptiles which are numerous in this area.

The negative effects on fauna require special protection measbezsfore during construction of
viaducts, the habitats should be influenced in the least possibleedsigce those same corridors
will be used for migration and passage of animals even during cormtrustl surplus material
that will not be used in construction works must be stored on previousiggaldocations where
the environmental impact has already been assessed, and canmstuasgie must be systematically
discharged and transported.

Prior to initiation of construction works a strategy for protectiommderground habitats must be
prepared, which shall be applied at the moment when such habitaen@antered during
breakthrough of tunnels. A continuous speleological monitoring must be igstablduring
breakthrough of all planned tunnels. If underground structures areirgaped, works must be
stopped until a team of bio-speleologists examines the locaéifined its value and applied the
necessary protection measures for the underground fauna and habipsn@nent monitoring
system should be established for the underground fauna and habitats rdsodweng tunnel
construction (marked as significant by the bio-speleologists)pgitunnel utilization as well as
construction.

A passage for animals, and ecoduct should be constructed, at least @9, sl high as possible
(12-13m) between chainages 43 + 550 km — 43 + 850 km in order to secuassheg ghrough of
small, medium and large animals and prevent isolation of animal population (flowesf)ge

Except the above mentioned, culverts diam. at least 40 cm must brictasinto the motorway
fill and embankment at chainages 38 + 750 km, 45 + 900 km, 54 + 850 km, 58 + &0l |64 +
350 km.

A safety fence shall be placed along the complete motomvegth height 2 m, the lower part must
be fastened to the ground, mesh size up to 50 cm height shall nogdretiean 5 cm. The safety
fence must be placed, wherever possible, so that the ditch is @axtdreor side of the fence.
Special attention must be given to the tightness of the fenceciapet connections with
viaducts, bridges and tunnels.

The frequency of passing of large and medium mammals under adectanust be monitored,
especially large carnivores, at chainages 43 + 550 km and 43 + 85Mdmitoring must be
implemented according to the model already applied for yearbBeofsteen bridge (Zeleni most)
near Dedine in Croatia, i.e. by a system of infra-red sensanseirlevel, recording every crossing,
in combination with a pedestrian lane width 1m along the whole culaad, possibly with
additional equipment for photo or video recording. Monitoring of the passaay@roéls under the
ecoduct must be implemented at least one year (4 seasons) after complediostroiction works.

Monitoring of animals passing under the viaduct between chainage®83 km and 31 + 875 km
and at the tunnel between chainages 11 + 880 km and 12 + 880 km must beabvdeng to the
same method and during the same time period.

Also, the frequency and distribution of animals killed by traffiarmyitraffic ongoing must be done
in a period of one year, with an analysis of the places of acsidextthe taxonomic belonging of
the killed animals, with possible corrections of traffic signsl aharkings, placing of prismatic
mirrors, especially corrections of the safety fence.

If all given measures of protection are followed, a significeegative effect of the motorway on
the fauna is not expected.

1.11 LANDSCAPE

The zone of influence includes the area along the Neretva Rivén,ofdMostar up to Patelj, and

the right Neretva river bank along the Trebiat River toward tBeoatian borderline.

Geographically, the area gravitates toward the Neretva Riiteated in its basin (west of Neretva,
apljina and Ljubuski are the Trebi at and Studea Rivera, and southeast from the Mostarsko

Polje ( Mostar Valley) — Buna and Bunica). This complete asrabe divided into 3 main

landscaping units:
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1. The Neretva River course, from Mostar to the Croatian border, with 3 sub-units:
1.1. Upper river course, from Mostar up to the Buna mouth
1.2. Central river course from the Buna mouth &pljina
2.  The central karst plateau on the left Neretva River bank, bound by the mountainfrang
Huma, Hodova, and Bregava canyon
3. Part from apljina to Ljubuski in the valleys between two rivers — Trebi at and Stucken

Analyzing the landscape in the zone of influence, with special esigpba the immediate zone of
influence, the area can be divided into three main categories of#gedsensitivity. Sensitivity is a
result of all characteristics of a landscaping unit and changes landscape that would occur as a
result of motorway construction. Some conflicting areas have beendiefitiee zone of influence,
from the protection and preservation point of view of the existing tap#svalues and potentials,
and the complete territory as limited resource. The classificationlevasinto three categories:

- Category | — extreme sensitivity of landscape = extreme influence

- Category Il — large sensitivity of landscape = large influence

- Category Il — not so sensitive landscape = medium to lower influence

Based on the division of the wider zone of influence on several landsaaptagthe influence on
every individual landscaping unit was also analyzed individually.

1.  Upper river course, from Mostar up to the Buna meu@ategory |

Area of influence from chainage 0+000 km to chainage 6+000 km

The initial part of the route is situated in the area markingréresition from the flatland along the
Neretva River to the foothills of the Prenj Mountain to the north and the Vele Mountte east.
The landscape is characterized by a system of fields boundabgrsed settlements. Motorway
influence in this area will be primarily marked by the dwisof the territory. Initially, it will
separate the Podgorani settlement from the fields, next is@uisrthe Dubrava settlement area and
further on separates some parts of the LiSan settlement.

Additional influence will be marked in the changed visual picturdefarea, which will especially
be noticed at the locations of viaducts.

Area of influence from chainage 6+000 km to chainage 25+000 km

Central and the longest part of the route in the area of dinsistape unit are situated along the
slopes of the Vele and Podvele Mountains, immediately above the inhabited areas tvdtloé
Mostar. An advantage is that the most part of the route runs thraongbld, especially the part
bypassing the Mostar town area. The remaining part of the route wilagemgeat influence due to
extensive visual exposure from the valley. The final evaluatioangfronmental influence will
primarily depend on the technical solution of the route regardinvgteda elements. A satisfactory
solution would be that the route outside tunnels stays in cuts as mumbssble, in order to
preserve the integrity of slopes , (structurally and visually).

Area of influence from chainage 25+000 km to chainage 29+000 km

The route runs again through the valley for approximately four kilrmeon the farthest
southeastern part of the «Mostarsko Polje», where it crosseshevBuna River and again climbs
the slopes of Hum Mountain toward the central karst flatlandat8st influence on environment is
expected along the Buna River basin, because the motorway wal ttr@siver, and because the
motorway body is on a high embankment.

2.  Central karst flatland on the left Neretva River bank, bound by the Mountain Range Hum,
Hodovo and the Bregava River canyon —Category |lI

Area of influence from chainage 29+000 km to chainage 36+000 km

Part of the route from the Buna River to the farthest slopéseoHum Mountain, belongs to the
transition area from the river valley toward the central Keaand. The influence on environment
will mostly be concentrated in the first part with severalduicts and the Buna River Bridge, the
remaining part of the route mainly running through a tunnel.

Area of influence from chainage 36+000 km to chainage 50+000 km

The remaining part of the route, before it crosses the Neretea, R’ on the left plateau, a wide
flatland, scarcely populated in the form of smaller settlemextisly formed out of smaller sub-
units or hamlets. Analyzing the influence of the complete routd@m®nvironment, influence will
be smallest in this part. This is a result of very good rehiafacteristics which enabled a technical
solutions almost without structures, except one tunnel, (from thel aspects, tunnels are the best
solution for positioning or fitting the route into the landscape).

3.  Central part of the Neretva course, from the Buna River mouthpbfina — Category

Area of influence from chainage 50+000 km to chainage 52+000 km

Narrow strip along the tail of the Neretva River canyon, charnaed not only by natural elements
but also cultural heritage and a valuable interchange of theseléments. Bridge over the Neretva
River is situated at the very end of the canyon part of tle basin, approximately 500m away
from Poitelj. The planned work will significantly influence the environmeht wider area, since
the bridge will be very noticeable because of its size Thiddcbe especially significant as the
structure blocks the view on Rtelj from the opposite side of the Neretva River, and the view from
Po itelj on the downstream part of the Neretva River. Loss of s$pategrity will significantly
influence the perception of this area.

4.  Areafrom apljina do Ljubuski, in the valleys between two rivers - Trebi at and Sticen
Category I
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Area of influence from chainage 52+000 km to chainage 59+000 km

After crossing the Neretva River, the route runs along the right Neretgaldank, along the slopes

of Crnica Mountain to the Zvirov settlement. Up to the chainage 56+000 km, influence on the
environment can be estimated as acceptable since the constwmtksnonly slightly interfere into
the present situation. Influence on the environment after this stagged) as we approach the
Zvirovi i1 settlement, where the route passes through numerous karsteldd by dry stone
walls which still save their original purpose. A large numbiethese fields would be destroyed
with the motorway passage, marking this as a negative influenddeopreserved traditional
agricultural landscape of this area.

Area of influence from chainage 59+000 km to chainage 62+000 km

The route crosses the Studea River watercourse in the area of Donji Studenci, and brio\gs
the Trebiat River through the Bijela Vlaka plateau. The g#amnegative influence on the
environment are the two potential bridges crossing over the watseca@mphasizing the legally
protected Trebi at River valley as a monument of nature.

Area of influence from chainage 62+000 km to chainage 67+300 km

The final route part, up to the Croatian border is marked by tykacat landscape, with numerous
smaller fields bound by dry stone walls. Greatest influencebsilthe motorway passage over the
dry walls and fields in karst sinkholes, which would irretrldyadestroy a significant element of

this rural landscape.

Analyzing the complete zone of works (motorway and approach roamms)tfre environmental
influence aspect, the influence will be significant and will impfaé ambient unity of the area. The
viaducts on the Neretva and Trebi at Rivers with their approach reddsmpair the landscape
which necessarily requires remedial measures through vegeteéimouflage of support and
structural piers of viaducts, as well as slopes and cuts along the route and apprsach wal

This influence can be decreased through application of alleviation measures.

#y-

2%

%

Figure .-2."Crosing of the orridor V over the Neretv,tun:End T"reblrt Rivers

1.12 PROTECTED PARTS OF NATURE

According to the obtained data, valid acts and present spatial —rq@adacumentation of the
counties, the following areas have been marked as protected pamstwfe in the area of
motorway route passage.

MOSTAR COUNTY

Nature parts protected by the Protection Act:
- The Buna Well (Vrelo Bune)in Blagaj — hydrological nature reserve
- The Bunica Well (Vrelo Bunice)with the lake — hydrological nature reserve
- The Neretva River coursein the Mostar County area — nature reserve, i.e. monument of
nature
- “Seuvrljica” Cave in Blagaj — geomorphologic and paleonthological nature monument,
i.e. monument of nature
- Nameless Cave (Bezimena p@a) in Podvele je — geomorphologic monument of
nature
- Green Cave (Zelena pana) in Blagaj — geomorphologic monument of nature
Structures planned to be protected according to spatial development plans
- Vele — Spatial Development Plan of the Socialist Republic of BosnidHanziegovina
— nature park
- Buna and Bunica River banks

APLJINA COUNTY

Nature parts protected by the Protection Act:
- Hutovo blato and Njivice — Ornithofauna reserve protected in the year 1954 according
to the Decision of the Department, N0.683/54, dated 3.6.1954 as nature raupigrt Adf
the Urban Development Plan of Bosnia and Herzegovina, the speciimar@ornje
Blato has been classified for Class | regime (Nature Park Cgjegor
Protected according to the Urban Development Plan
- Trebi at River valley (Nature Park Category)
- Aites on the Neretva River near Paitelj (Monument of Nature Category)
Protected by the decision of County Authorities
- During the year 2006the project ,Protection of the Trebi at River through theNatur
Park Category” was completed, financed and implemented by the EU and the Counties
of apljina, Ljubuski and Grude. The Council of thapljina County brought a
Decision on categorizing the territory along the Trebi at River in the Nd&ark
CategoryCouncil Decision no:01-25-4690/06.
Since these activities were undertaken after the preliminary Environnhepiatt
Assessment of the Corridor V¢, this decision should be respected at this level of
documentation (Environmental Impact Study).
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LJUBUSKI COUNTY

Protected
- Kravica Waterfall on the Trebi at River — Hydrological — geomorphological monument

The following protected nature areas or the ones planned for protediidtvave a direct influence
from the motorway:

- Buna and Bunica are - planned to be protected

- Trebi at River Valley

- Aites on the Neretva River

Negative influence can also be expected in the zones where thevanpbridges over the canyons
of these rivers. This is mostly relevant to vegetation communrgiies habitats as well as the
landscape - described in relevant chapters on flora and fauna.

The Kravica waterfall can be emphasized as one of the prdtanta@s that are in the immediate
vicinity of the motorway route and which can experience a negaffeet from it. It is situated
approximately 500 m from the motorway. Considering this nearnlesspdrmeability of karst
terrain and the sensitivity of the calcareous sinter barriesystems, measures need to be
undertaken to protect these in accidental, emergency situations.

The Buna Well, approximately 1,7 km and the Bunica Well, approxiypndtekm from the
motorway route are not in direct zone of influence and, respectirdetireed protection measures,
no negative influence on the environment is expected.

The most protected area in this the wider zone of influence — Hutovmt isnder immediate
influence since it is more than 3 km away from the route.

Considering the positive position of motorway in relation to alreadptioned protected nature
parts, no significant negative effects on the environment are texipé@ll defined general, special
and technical protection measures are respected.

1.13 GAME AND HUNTING

The future motorway route in the Corridor Vc (LOT 4), is spatiaituated in the Herzegovina —
Neretva County (County — Canton No.7), which has its hunting grounds estdldist@ding to
the existing Acts of the former state or has aborted them aimédw Act on Hunting is brought
(Official Gazette of Socialist Republic of Bosnia and Herzeg®vio.7/77, and the Regulation on
taking over the Act on Hunting , National Gazette Croatian Republic of Herceg-BasBG&90).

The grounds in the hunting zone have been divided according to the tergtor@ple of County
borders established after the Dayton Agreement, as follows: M@&a00 ha), apljina (25 636

ha), Stolac (29 067 ha), Ljubuski (27 000 ha), which include different biotop#s stable wolf
and bear population, which are at the top of the food chain, followed by leap and moufflon..
The area of motorway influence is very rich in deer and gamnesis, whose habitats spread from
the mountainous regions to the river valleys and marshes. Six kindegefhairy game animals
abide here, 11 kinds of small hairy game animals, 18 kinds of sratlefegame and 4 kinds of
birds vultures. Apart from this, the area is especially ingmbrsince it is in the migration corridors
of different types of migratory birds during different seasons, argli@s it has been recognized
and included in the Ramsar list of protected marsh habitats.(Hutovo blato).

Table 1.Game animals abiding on the hunting grounds indiea of LOT4

Main kinds Other kinds

Wildcat — Felis sitvis Schr.
Jackal — Canis aureus
Fox — Vulpes vulpes L
Stone marenaftds foina EHR.
Badger — Meles meles L.
Mink marten — Martestes L.
Polecat — Mustela putorius L.
Mongoose — Herpisstesumon L.
Weasel — Mlastulgaris L.
Squirrel — Sciriusgaiis L.
Peregrene fal€alto falco L.
Sparrow-hawk — Adtgr nizus L.
Mouse buzzard — Butetedl.
Owl — Bubu bubo L.
Jack snipe — @atjjo gallinago L.
Hooded crow —\@isrcorone cornix L.
Rook — Corvus fregus L.
Magpie — Pica pica L.
Jackdaw - Coloeus monedula L.
Nutcracker — Garruluus glandarius L.
Green woodpecker — Pidudis L.
Blackbird — Turduenuia L.

Leap — Rupicapra rupicapra L.
Deer — Capreolus capreolus L.
Deer — Capreolus capreolus L.
Moufflon — Ovis aries musimon Pall.

Wild boar — Sus scrofa L.

Brown bear — Ursus arctos L.

Wolf — Canis lupus L.

Rabbit — Lepus europeaus Pall.
Greek partridge- Alectoris graeca L.
Partridge — Perdix perdix L.

Common pheasant — Phasianus sp. L.
Mallard — Anas platyrhynchos L.

Bald coot — Fulica atra L.

Ring dove — Columba palumbus L.
Rock dove — Columba livia Gmelin
Turtle dove — Streptopelia turtur
Woodcock — Scolpax rusticola L.
Quiail — Coturnix coturnix L.

Otter - Lutra lutra

Snipe - Lymnoryptes minimus (Bmnich)
Pintail - Anas acuta (L.)

Spoonbill - Anas clypeata (L.)

An approximate number of game animals were obtained from the hassogiations that manage
individual hunting grounds in the zone of influence (the given numbers aenrettract from the
Management plans and as such should be taken with a 10 — 15 % discriepancthe actual
situation on terrain.)
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The following kinds of game can be found ion the zone of influence: lobapois (210 animals),
Deer (280 animals), moufflon (70 animals), Wild boar (2050 animBé&gr (4 animals), Wolf (185

), Woldcat (180 tails), Rabbit (3458 tails, Rock dove (7670 beaks), Gréaydpar (680 beaks),
Pheasant (3250 beaks), Quail (4700 beaks), Woodcock (5650 beaks), Mallard (9050Cmzks)
(15900 beaks), Fox (1000 tails), Ring and Rock dove (2200 beaks), Turtle-dove (45)) beaks
Marten (350 tails) and Jackals (8 tails).

Influence on game and hunting must be analyzed through severalsfélctdrare of crucial
significance, the most important being: fragmentation of habit#tu¢nces migration and
fulfillment of basic living requirements), inorganic waste (es@nts potential threat to game -
possible injuries) and organic waste (because of accessible foa sprgdators gather, loosing
the inherited fear of man. This represents a threat of possible disease).

A linear loss of hunting grounds occupied by the motorway is 44,20 km.

Earth and other works producing heavy machinery noise and intensive eraveit disturb the
game and animals, forcing them to search for other more quietBerdotaces. Because of this the
hunting contractors in this area will suffer large losses infdhm of decrease of profits from
hunting tourism ( migration of animals), increase of damagedooaaey (agriculture and forestry)
and game (poaching).

An increase in the number of accidents involving people and animalbecaxpected (traffic
accidents), increasing the hunting ground insurance premiums.

The designed motorway route is acceptable from the aspect ofagmhieinting, with construction
and implementation of safety mechanisms (prismatic mirrorshwhwill decrease accidents
involving animals and people.

1.14 SOIL AND AGRICULTURAL LAND

The Terms of Reference demanded and analysis of the VC LOTCerddor, precisely the
influence on agricultural and forest land, in a strip 20 m to 250 m wide, on both motorway sides.

Four (4) soil categories were defined by analysis (agricliltamna, forests and forest land, waters
and other land) and their surface area calculated according witera. The first applies to land

within a 40 m area, which will completely be used for motorwaystruction (area between two
safety fences), the other criteria applies to land in tha afeotential traffic influence on land

management.

The following was used during analysis:
1. Obtained digital data,
Aerial photos of the terrain ,
Route layouts from the Preliminary Design
2. Data gathered in the field (photos of the terrain)
3. Valid Laws and Regulations and scientific literature

Agricultural land was divided on three sub-categories (agro zonesark «al», «a2» and «a3»),
as well as 3 (three) sub-categories of forests and flamedt (mark «S1», «S2» and «S3»). Surface
area of other land was also calculated (construction land and roadsk—«ao») as well as water
surfaces.

Thematic Maps were prepared as a final result of this analysis:

Map 1: OUTLINE OF LAND CATEGORIES IN A 500M ZONE OF ROUTE INFBMCE

Map 2: OUTLINE OF LAND SUB-CATEGORIES IN A 500M ZONE OF ROUTERLUENCE
Map 3: OUTLINE OF LAND SUB-CATEGORIES IN A 40M ZONE OROUTE INFLUENCE
(Map 1 is the graphical Attachment 12.3.8.1., Map 2 is the graphical Attachment 12.3.8.2 and
Map 3 has been prepared but not included in the Study Attachments,l@ndatd is seen on the
previous map - Map 2)

Methodology

The obtained data was converted into a form adequate for analysiS sofBvare. Based on the
aerial photos, a vector profiling of surfaces according to categwrés done within the 500m
influence zone. A total of 2.418 polygon points were profiled, 1.094 of thesegaceltural land,
335 forest lands, 7 are water surfaces and 982 are other surfaces.

For each of these polygons a categorization was undertaken, baseddefirtée criteria (class of
land, quality, restrictions in production, legislative restrictions..)etand a control of this
categorization on the spot.

Analysis of data through GIS, the mentioned thematic maps weaged, within a 500m and 40m
range of influence.
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2 INTRODUCTION

Preparation of the Planning and Study documentation for the Corredorotbrway was based on
the request that this investemnt project be also analysed froem¢ivenmental point of view. The
basis for preparation of the Environmental Impact Study is the Contract doctiargrdefining the
initial outlines of such a research. Initial program outlines, myies part of the Tender
Documentation, showed the necessity to undertake such an analysmsseacth, as part of the
Technical Study and Preliminary solution.

Considering possible influence on environment as a consequence of construction atatierpbbi
motorway, this structure falls into the group of those structuresengreparation of this kind of
study is compulsory. Considering the given facts, knowledge on aspaial relations and
influences, and the role of the planned motorway in the complete road network, all dvesktpat

Study research at the level of Preliminary Environmental Imparh&st was absolutely necessary.

Since the Preliminary Environmental Impact Estimate is don@aesof the Technical Study and
Preliminary Solution, all its general outlines were alreadindd in advance by that fact, which
actually means that the analyses from this study must find dc&ilal place in the process of
evaluation of all variant solutions, as part of the decision opthgct feasibility. Satisfying this
requirement on one side, represents a contribution to the protectiondeadcament of the
environment as well as some improvements regarding the most bpainent of the planned
motorway route.

Preparation of the Environmental Impact Study was based on assusnjpicwrporated into the
Technical Study documentation and Preliminary solution documentation. i#gpatgnificant
information about the majority of impacts on environment originatech fspecific research and
studies on traffic, geotechnical investigation works or studies rfwadereparation of the urban
planning and development documentation for urban areas within the zoneuehaa] as well as
studies which were especially done in the field for the needssaffalysis. All analyses done in
the previous period, needed for preparation of design documentationalgerg¢he basis for
preparation of this study.

Significant assumptions relevant for preparation of the Environmental Ii8pady originated from
the valid urban planning documentation for the wider area of analysis, the northern side of
Mostar to the south borderline.

All above mentioned assumptions created the base and initial waakndor the study on

environmental impact and improvement of the quality of physical acdlsenvironment s well as
initial reference points for preparation of Environmental Impaatysts part of the Technical
Study and Preliminary solution for the Corridor Vc motorway, LOTrdm Mostar North to the

Southern borderline.

The previously prepared Preliminary Environmental Impact Estimsathe documentation relevant
for all subjects regarding physical and social environment indhe of influence of the Corridor

Vc motorway, as well as implementing the public audit proceduragenrdance with valid Acts,
and for obtaining permits from relevant Ministries in the Federation of Baswidlerzegovina.

2.1 BASIS FOR PREPARATION OF ENVIRONMENTAL IMPACT STUDY

According to the Technical documentation and Terms of Referenqedparation of the Planning
and Study Documentation for the Corridor Vc Motorway, in order to asaBll relevant

parameters, preparation of separate Study documentation atvéteoleEnvironmental Impact
Study was planned. In order to achieve this, all relevant databeugathered and verified in the
field, all influence on the physical and social environment must bestigated, with special
reference to social and economic implications and expropriation,abpéews on protection of
environment must be established and public audit for the Study organized.

The basis for all analyses required within the Environmental ltipsitmate were investigation
works and surveys done previously for the needs of the Technical &ddyreliminary Solution
by appointed Consultants.

Some planning and design constants were defined within the baga&y Stamework, which are
within themselves, unchangeable and permanent, irrespective of tia spatept of the analyzed
corridor. The basic framework for all analyses in this sursahe territory bound by the limits of
possible negative influences, as a constant resulting from the position of poss#ritesva

From all surveys undertaken as part of the Technical Study omkiraly solution, special
significance is given to the traffic surveys, as well avestg on the geological, engineering —
geological, hydro-geological, hydrographic and hydrologiaaaie characteristics. Results of these
surveys served a part of the initial elements for premarati this Study, i.e. for quantification of
the present situation within the boundaries of analyzed area.

2.2 LAWS AND REGULATIONS

The basis for all surveys connected to the influence of structurdge @nvironment must be valid

Acts and Regulations governing this subject. Especially signifias the fact that specific

legislation in the area of roads in the Federation of Bosnia armégterina still does not exist. For

the needs of this Study, legal Acts in the wider sense wereedpttlis way creating a legal basis in
the broader environmental sense, which have certain significahea waterpreting relations
occurring as a result of construction or exploitation of the planned motorway. Tdwerigl are Act
that is still valid in the Federation of Bosnia and Herzegovirt@clwwere applied during the
preparation of the subject Study:

1 Protocol concerning Specially Protected Areas and. Biological Divanditye Mediterranean
Sed, Monaco,'1996. (old title. Protocol concerning Specially Protected Areas of the
Mediterranean Sea, Geneva, 1982.) (Came into force on March 23,1986.) (Officiak®@azett
the Republic Bosnia and Herzegovina, 13/94, Official Gazette of SFRY 9/85);
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2 International Convention for the Prevention of Pollution of the Sea by@itlon, 1954.
(Came into force July 26,1958.) (Official Gazette R BH 13/94, Official GanétbFRY
60/73, 53/74);

3 International Convention on the prevention of pollution by ships, London, 1973. (Came into
force on October 02,1983.) (Official Gazette of the Republic Bosnia and Henzad®/b4,
(Official Gazette of SFRY 2/85).

4  Law on Protection of Environment (“Official Gazette of the Federation of B@smd
Herzegovina”, No. 33/03).

5 Bylaw on the plants and systems that must have an environmental impacteg gliamas and
systems that can be constructed and commissioned only if they have a pardihgeg
environmental impact(;Official Gazette of the Federation of Bosnia and Herzegovina”, N04).9/

6 Basel Convention on the control of transboundary movements of hazardous wastes and their
disposal Basel, March 03,1989. (Came into force May05,1992.) (Official Gazette of Bosnia
and Herzegovina 31/00);

7  Annex to the Basel Convention on the control of transboundary movements of hazardous
wastes and their disposal, Brisel, 1997.

8 Law on the Protection and use of Cultural, Historical and Natural HeritdfigglGGazette of
the Federation of Bosnia and Herzegovina 20/85), still in force.

9 Physical Planning Act (Official Gazette of the Federation of Boand Herzegovina, No.

13/74. (Articles 45-54),

A large number of specific relations within the environment, which regulate nendé, or are
influenced by the construction of a specific motorway route, are not regulated byisting legal
acts and regulations. Therefore, Acts and Guidelines valid in other countries, vehidelly
accepted and recognized in the international community, have been applied for thef tieieds
Study.

Guidelines governing general subjects have especially been applied, exbidit zur
Umnjeltvertraglichkeitsstudie in der Strassenplanung». This is edpeeialvant for the subject of
noise, « Richtlinien fur den Larmschutz an Strassen (RLS-90)», air polkstMarkblatt tber
Luftverunrei-nigungen an Strassen (MLus-92)» and water pollution « RichthinieBautechnische
Massnamen an Strassen in Wassergenjinnungsgebietens.

Also, technical documentation of the World Bank» has been used , i.e. "The World Bank technica
paper No.376: Roads and the Environment, A Handbook", The World Bank Washington, D.C.

2.3 METHODOLOGY USED IN THE PREPARATION OF THE ENVIRONMENTAL
IMPACT STUDY

Methodology for preparation of an Environmental Impact Study israilgi defined by Law, in the
form of valid Acts for protection of physical and social environtnand for the subject Corridor
Vc section from Mostar North to the South borderline, it is defimgdhe contract elements as

obligation of the Consultant. According to the Contract requirements, ctimtents of the

Environmental Impact Study shall be determined together with the &dtioMinistries, the

Federal Ministry for Physical Planning and Environment as waellaccording to the terms of
contract. According to the Contract requirements, the Methodology fepamtion of the

Environmental Impact Study is defined according to the following elements:

2.3.1 Description of the wider area of influence

According to the Environmental Impact Study Methodology, the grapparaishall be prepared in
scale 1:25000 or smaller, depending on the resolution of available tibeda®a, and only
exceptionally in larger scale (especially sensitive and importarg, atetails, etc.).

2.3.2 Description of the surroundings and construction site

The description of a wider corridor area shall be investigated the geological, hydro-geological
and engineering-geological point of view. Geodetic survey and sudanes for the needs of the
Technical Study and Preliminary Design will be used for the gex@bgngineering-geological and
hydro- geological investigation works also. These characteristitise wider corridor area shall,
among other, serve as basis for the Environmental Impact Study and Wateidir@eaty.

It shall include the following themes:

- General geological properties of the narrow and wider area of influence
- Hydro-geological aspects and hydro-geological micro zones

- Engineering — geological properties

- Seismology

2.3.2.1 Meteorology and climate

Meteorological characteristics shall be surveyed and analyzed onstkebdata obtained from the
National Meteorological Service of Bosnia and Herzegovina. The i@e@tudy chapter can be
used in preparation of the Technical Study, in the chapter «Prefymthienatic data». Specific
meteorological properties that can influence route definition shalldmeused for the same purpose
in the Technical Study and Preliminary Design.

2.3.2.2 Hydrological terrain characteristics (hydrological relations)

On the basis of data obtained from the National Meteorological Service of Bodriteeeszegovina,
ITP precipitation curves shall be prepared in order to dimension the motorway dsyetege.

This Part of the Environmental Impact Study can be used in preparation oélingriary solution
and Preliminary Design, for chapters dealing with motorway drainage.
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2.3.2.3 Soil and agricultural land

This part shall be surveyed through the data plans, Main pedological map of Bosnia and
Herzegovina, maps of land use (prepared for the needs of the EnvironmentalStpatias well
as detailed inspection of the terrain.

2.3.24 Flora

Except data obtained from the pedological maps, this chapter shall be preparedawistoé
available methodically collected data on biotopes, and detailed investigatiorfigidhe
2.3.2.5 Forests and hunting

Chapter on forests shall be prepared on the basis of information obtained from the forest
management plans and detailed investigation in the field. If the data fromrf@eagement plans

seems to be insufficient or inadequate, data gained by interpretationdagitaéaerial photos
shall be used.

Chapter on hunting shall primarily be prepared on the basis of data from the huotind gr
managements and data gathered by investigation in the field and availdinelicadtdata on
biotopes.

2.3.2.6 Fauna

Chapter on Fauna shall be prepared on the basis of availableuti#gerabnsultations with
authorized institutions, experts in the field of work as well as detailed inaggtign the field.
2.3.2.7 Landscape

In order to evaluate motorway influence on the landscape, the conofitiba landscape has to be
described, all its characteristics analyzed and its naturalirauénd visual values identified in the
area of motorway influence. As much as possible information shoulgatbeered during this
process, on the condition of the landscape in the zone of influencehiandlt primarily depend

on the available data base (if possible - digital, foreeasterpretation and presentation), the urban
development plans, topographic and aerial maps, as well as numerousicthea@s (DMR,
hydrological, pedological, morphological, phytocenological, agricultaradl classification maps,
land use maps, maps of settlements, roads, landscape structure, differentpeowkssaditions in
space etc.). In order to check the gained data, field visita amnpulsory element which will
raise the level of data quality and details.

2.3.2.8 Population and population density

The chapter will be prepared with the help of data obtained fnenfPlanning documentation data
base, available statistical data from recent population census, tatiogsl with representatives of
respective state institutions and results of recent aimed Studies and Surveys.

2.3.2.9 Infrastructure

The chapter will be prepared with the help of Planning docurtientdata base. The data shall be
checked by a field visit.

2.3.2.10  Cultural and historical heritage

The chapter shall be prepared on the basis of the Planning documenttitsaskaobtained from
the respective Ministry, other published and not published data and figkd sigdirect influence

(2x250 m — direct influence) and indirect influence (2x500 m — indinélcience) of the corridor is
investigated here, where all relevant localities are investigatedecorded on a map.

2.3.2.11 Protected parts of nature

This chapter shall be prepared on the basis of official data on protected natuamgarscies,
based on the Bosnia and Herzegovina regulations and Acts as well as on internaiigaiad bl
taken over by Bosnia and Herzegovina , and also according to field visits.

2.3.3 An overview of possible motorway influence on environment during prelimary works,
construction and utilization of structure

2.3.3.1 Influence of works on water

The main parameter of influence of motorway construction works on waters igubkpassing
through the water protected zones, i.e. passing in the immediate vicinity ospatgs, which is
shown in detail in the Chapter group A, thus the percentage of motorway route passigly throu
water protected zones can actually be quantitatively expressed, and meaptwtectbn

determined for each level of protection. If water protected zones are notgefiea comment

on the hydrological conditions needs to be given, about the movement of ground waters toward
springs significant for water supply systems, with recommended protectiasures (expert
evaluation). Influence of motorway construction works on waters is divided on irglgeming
regular utilization of motorway and during emergency situations.
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2.3.3.2 Influence of motorway construction works on air quality

Influence of motorway construction works outside urban areas on the air qualdiyicted only to
a narrow strip along the motorway , intensity of influence depending on sewoatfahe most
significant being the quantity of traffic. A semi-empirical method ofsialhas been developed
especially for this Study which enables analysis of the concentration of polparticle
transmitted by air along the road, at different distances and depending on thity gtitnaffic and
weather conditions, for numerous pollutants , the most important being nitrogen oxideahyoino
and particles (predominantly diesel soot). Calculated values shall be conttredegulations
valid in Bosnia and Herzegovina and /or EU, and if needed, new protection measurstedeque

2.3.3.3 Influence of motorway construction on soil and agricultural land

Most significant influence of construction works on soil is permanent occupation dacerdif
utilization of surfaces. This influence is more intense during actual comsirmeorks due to
temporary use of other, additional surfaces (approach roads, parking lotaetderito express
this influence in quantities, a calculation of actually occupied surfacebevilbne by remote
research method and GIS analysis and occupation of surfaces calculatemldorridor widths: (1)
60 meters, as an average width op permanent occupation of land (including cuts amdreants,
and (2) 200 meters, as a zone of investigation, where significant influence egoelsgéed during
construction and utilization. For both corridor widths the occupied surfaces shall besexipia
each land category separately.

Also, secondary soil influence shall be explained: Change of the local wakee regission of
hazardous matter into soil (especially during accidents and emergenapisgyjabfluence on
technological processes in agriculture, (the most significant being breakimgoddamd plots and
cutting of approach paths). For all given influence, protection measures shakbeugd
monitoring advised. A special overview shall proposed regarding criteriaddugiron of
ecologically clean products.

2.3.34 Influence of motorway construction on flora and vegetation

Influence of motorway construction on flora and vegetation shall be evaluated on thef bdata
obtained from the pedological maps of the area and detailed field investigation, wi#h spe
emphasis on protected and endangered species (according to Red lists of Boseiaegaviha,
but also according to EU regulations), and their habitats.

2.3.3.5 Influence of motorway construction on forests and hunting

Influence on forests shall be presented as quantitative and spatial influencealbbe ekplained
on the basis of data obtained from the forest management plans, also showing the losses of
individual forest - management units according to their natural and economictetistias.
Influence on forests which do not have management plans shall be expressed as piantitati
influence and explained on the basis of natural and economic characteristesedbtiests
determined by interpreting the digital aerial photos of the respective aokange (loss, increase

or decrease) of overall useful forest characteristics shall be presenédidorests and these shall
be evaluated according to the methodology which is internationally acknowledgedt foutpose.
Forests in the zone of influence shall be evaluated according to their sgngitagturrence of
fire. Influence on especially valuable (endemic, rare, endangered andgubfectst ecosystems
shall be separately studied.

Influence on hunting shall be presented and explained on the basis of losses of active hunting
grounds, i.e. increase of hunting surfaces outside the hunting grounds themselves. @htreges
hunting grounds as a result of motorway construction (fragmentation, cuttinghiitt@game and
animal movement corridors, loss of peace and quiet on the hunting grounds etc.) shaldbelgepa
explained. Data shall be presented for each individual hunting ground, if maps of thesg hunt
grounds are available.

2.3.3.6 Influence on fauna

Most significant influence on fauna is the fragmentation of habitats and cimtowggh the
migration corridors. Therefore, on the basis of design data base and detailetiansderrain,
places especially endangered by motorway construction shall be defined antioproteasures
presented that will decrease this unfavorable influence and enable furtherlsafralVauna
kinds.

2.3.3.7 Influence of motorway construction on noise level increase

At all locations where the motorway nears urbanized areas, analyses déneisehall be done,
depending on the expected traffic loads (AYDT). Analyses shall be done in @ocendith
regulations valid in Bosnia and Herzegovina, separately for day and night perioyse&na
according to the standard DIN 18005, Teil 1, are planned, or according to some other method
proposed by the EU regulations. Analyses as part of the Environmental ImycsBall be done
for a simplified case of «long, straight section», while detailed arsaysl be done as part of the
Preliminary design, taking into consideration the spatial planning of the mgtohivalaces where
allowed levels are exceeded, protection measures shall be proposed in the forenpobteasion
barriers.

2.3.3.8 Influence of motorway on the population

Adequate sociological and demographic analyses shall be done on the basis af gathesnd
an evaluation of influence presented.

2.3.3.9 Influence of motorway on infrastructure

This chapter shall be analyzed on the basis of data on the existing infrastanctunstallation
networks that shall be gathered by the Preliminary solution Consultant. The enptoflvence
estimate shall include definition of the points of conflict or contact and adequatetiprote
measures presented.
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2.3.3.10 Influence of motorway on the cultural and historical heritage

For all localities recorded in the narrow (2x250 m — direct influence) and widedE2r — indirect
influence) corridor, the influence on each individual locality shall be defindiolas adequate
measures of protection of the zone and localities can be proposed.

2.3.3.11 Influence of motorway on protected parts of nature

For all recorded protected parts of nature (localities of species) influartbese parts of nature
shall be defined and adequate measures of protection proposed, as well as routmrefocat
needed.

2.3.3.12 Influence of motorway on the landscape

When determining the acceptability of motorway construction, influence on the aeotiemed
natural, cultural and visual values of the landscape are defined and evaluategl tidsifmocess, a
detailed identification and evaluation of all possible unfavorable influences on thedpadkiring
preliminary works, construction and exploitation of the structure must be done, andtadequa
measures of protection proposed, or possible route relocation.

This part of the Study evaluates influence on all visual landscape values (rogsplsplatial
context, shape and structure of land plots, different cultures, size and proportion, irimrpora
view). This information shall be used when preparing the landscape restoration deisg
protection barriers design and when choosing adequate locations for roadswkefaeilities.

2.3.3.13  Environmental disasters and the risk of their occurrence
This chapter shall describe possible risks of environmental disasters and indigergsnotorway

construction and exploitation, also considering structural and technical elemdmsyaitbrway
and characteristics of the area through which it passes.
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3 DESCRIPTION OF THE PROPOSED PROJECT

General information on Bosnia and Herzegovina and its institutional organizatin

After the last war, which was ended with the Peace Agreemebayton in October 1995, and
signed in Paris sin the same year, B&H was constituted asentdalized state with defined
jurisdiction of central institutions and entities. According to & census, taken in 1991, B&H
had 4,38 million inhabitants and according to present estimates tiné isoapproximately 3,9
million.

The International community, headed by the UN, USA and EU, impleteat stabilization

program that, not only brought peace to the complete state teioidralso provided donations,
reconstruction of state institutions, implementation of legislaturaccordance with democratic
standards, reconstruction of infrastructure and better business rengimb as well as foreign
investments.

B&H became a full member of the European Council in 2002, and is cadmdtbecoming a
member of the European Integrations including NATO and EU.

The Ministry of Communications and Transport of B&H was foundeth@tbeginning of 2003 at
the State level. Management and leadership of the transport seBi&Hiis presently at the level
of entities, the Federation of B&H and Republika Srpska. Each Hrdagya Ministry of Transport
and Communications, Ministry for Environment and Physical Planning and a Roadsiect

Road network in bah and the development strategy

Road transport is a very important factor in the economy of B&H. Apmabely 90 % the
transport of goods and passengers is done by means of road network.

The road transport in B&H is almost completely private, and owartpat, an improvement in the
quality and supply of local and international transport can be seentlf®m@onsumer view. The
distribution of transport capacities in road transport is sat®facsince almost every larger
settlement and town in B&H has a transport company offeringcesr for transport of goods,
passengers and special transports in local and international traffic.

Road infrastructure
Bosnia and Herzegovina has approximately 22,5 thousand km of categorized roads.

Roads and road structures destroyed during the war activities ddanost completely been
rehabilitated, enabling relatively fast and safe transport arghgaswithin B&H and toward the
neighboring countries.

B&H is doing everything in its power to become a part of theopean and World economic and
transport system. One of the ways to reach this goal is toheiRdn-European transport and traffic

integrations. The first step has already been fulfilled whi verification of the Corridor Vc
through B&H, which will connect B&H with Hungary and Croatia aallvas with Central Europe
in the North — South direction.

Construction of Motorways in B&H is still in its beginnings, ignificant steps are being taken to
speed up this process. A section was completed recently west@®a 4,5 km long, and another
just started on the Sarajevo-Zenica motorway (part of Corridor Vc).

There is a great need and interest to modernize and expand kheoB& network. However, large
funds are also needed. B&H is doing its outmost to find potential psrtioe finance the
construction of motorways in B&H, and this will in the future be onstadtegic priorities at all
levels — political, economic and social.

Construction and maintenance of road infrastructure in under thdigtios of the B&H entities.
In order to coordinate activities connected with road construction anttenance, a B&H Public
Corporation for roads was founded at the State level.

An important part of the road infrastructure are border crostietygeeen B&H and its neighbors,
Croatia and Serbia and Montenegro. B&H has over 400 road bordemgsyssand this
represented a big problem until they were categorized, modernized anddautstate authority.
The situation in this respect is rapidly improving. Most part of lbheder crossings is now
controlled and procedures prepared regarding customs control of goodassedigers in traffic
and transit with neighboring countries. Also corridors for transport teantsit of oil and oll
products is being defined

The road network in B&H is 3.788 km lon@he inter - connection of state territory with
motorways, represented by a ratio of the motorway network |lemgtlihe state surface areais 7,4
km/100 km2. The regional road network is 4.842 km long, and local roads 14.000 knT ddag
length of road network is approximately 22.630 km out of which 14.020 kmsatela roads.
Length of European motorways (E-roads) is 995 km (E-59, E-65, E-73, E-6&ll, &Ad E-762).
Most part of the European road sections passing through B&H do owat lailh driving speeds.
Reasons for this, among others, are small radii or curves, higheapeknt climbs, passage through
towns and inhabited areas and inadequate road maintenance. B&H hadirsgheil km of
motorways as late as 2003.

In the period between 1966 and 2003, large-scale rehabilitation andakpaar damages were
under way. Main roads, bridges and tunnels were rehabilitated.rRépaar damage on the road
network was possible mainly owing to donations and favorable cr&utsabilitation of nearly

2.200 km of roads and 58 bridges was done through the project “Urgent rehabilitation of ttansport

and nearly 447 million of KM spent.

Respective Entity Ministries are presently implementingageiprojects through the World Bank
Credit (“Road Management and Safety Project”) and these musiny@eted by the end of 2007.
These projects include rehabilitation of additional 550 km of main roads in both Entities.
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Intensive strategic research in the field of traffic aaffitr infrastructure was done in the last years
through the programs of the European Union, International Institutionsnfyiodi B&H funding
(“Development of Branches on Corridor V, Zenica - Svilaj Motorwakgharr Multi-Country
Transport Program, Prognos, Luis Berger, DE-Consult, Herry (RC), 2000 and other).

Based on the results of these and many other Studies, the Msnistrieoreign Affairs and
Economy of B&H prepared at medium-term , B&H Developmentt8ty@ which was adopted by
the Council of Ministers in February 2004.

Information about the corridor Vc

The Corridor Vc is a part of the TEM network infrastructuré&ofitheastern Europe, passing from
Budapest (Hungary), through Osijek (Croatia), Sarajevo (B&H), updadPort of Ploe (Croatia).
The Corridor Vc route is approximately 330 km long through B&H andawtd North — South. It
passes through the center of the state, through the most faverairlenment and surroundings,
along the Neretva and Bosna River valleys.

The traffic corridor Vc through B&H includes:

E-road E-73 Samac - Doboj - Sarajevo - Mostampljina - Doljani, through the Port of
Plo e it has the doorway to the Adriatic, while in the North, throughe®sit connects at
Budapest.

Railway line Samac - Doboj - Sarajevo - Mostampljina - Metkovi

Airports at Sarajevo and Mostar

Waterways and quays on the Sava, Bosnha and Neretva Rivers.

During the seventies of the last century, the UNDP from Genemoged an initiative and a plan
for improvement of the motorway network in Europe. This project misluded the Motorway
Baltic Sea — Adriatic Sea (Baltic-Adriatic) called the Trans -ogean Motorway (TEM).

At the Third Pan-European Conference on Traffic, held in HelsinkOBv 1lwhere EU member
countries and International Organizations participated, and wheneftastructure development in
Europe was the main subject, the “Helsinki Declaration” was ad@mearding to which another
10 Pan-European Corridors are needed, including motorways.

This Declaration also defined and adopted the direction of these 10 Trans — European Corridors
and their branches

3.1 SIGNIFICANCE AND AIMS OF THE PROJECT

Significance of corridor Vc motorway and its aims

Significance

The Motorway running from Budapest - Beli Manastir - Osij&viaj - Zenica - Sarajevo - Mostar
- Plo e, i.e. its segment better known as LOT 4, section Mostar No&buth Border, is a part of
the Pan-European Motorway Corridor V¢ and one of the most impdanamthes of the TEM/TER
Project. The subject motorway route is a part of the European ketvithr the designation E73,
connecting the North of Europe with the Adriatic, and represents akis of the road traffic

infrastructure in the East part of the country.

Road infrastructure system is one of the key factors influenbiegtonomic, social and spatial
development of a region end even a state. Traffic infrastryciarés process of evaluation,
intention and use of space can be seen through the following factors:

» Enables the use of natural resources,

* Helps to locate business capacities and the population,

* Influences the process of urbanization, development of settlemeahtsoawns and the

guality of environment,
* Helps the development of less developed areas.

Within the AGR system of main European roads, the subject rodtsignated as E73, i.e. D7 in
the Croatian Danube area (138 km), M17 in Bosnia and Herzegovina (433@nkim)9 from
Metkovi to Ploe (22 km).

International significance of this route can be seen through numieitasves, associations and
projects. The road E73 is within the Pan — European Corridor Vc (pitiued is one of the most
significant branches of the TEM/TER Project, also representing the fitute of combined traffic.

In a wider sense, the road route E73 connects the European NibrttheviAdriatic and is of vital
importance for economic associations, travel of goods and people and transport, iex.dfariber
aspects of human activities.

The routes D7/D9 and M17 have been declared as priority routes witbatiaCand Bosnia and
Herzegovina as part of the road network development.
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The main characteristics and tasks of the future motorway iedheomic and traffic sense shall
be:

Connecting the Slavonian and Bosnia and Herzegovina territories withditiiatic through
the Port of Ploe, i.e. in a wider sense connecting Europe with the Adriatic,

Better connection of specialized business units, special attentien t agriculture and
tourism,

Social and cultural connection and interchange of different countnésregions, with
increased development along the road route and other positive influences.

TEM Project represents an international motorway system in the areahaheeBaltic and the
Mediterranean, and in the traffic and technical sense it is the best organize@ afidhenmore
developed regional projects in Europe. Recently, and especially after theapahtd economic
changes in 1989, the network includes approximately 22.000 km of roads, out of which nearly
7.000 km are modern highways..

TEM Project connects and continues on the West side to the E&imsgét TEN/TERN (Trans-

European Road Network) and the road segment of the TINA prdjeatsport Infrastructure. On
the North side it connects to the VIA BALTICA project betweeraRdland Finland, and the TEM-
Scandinavia toward Sweden, while East and South — East it runs uprtatheetwork of West

Asia and The Near East.

Continuation of the TEM Project coincides with the first attengft€ountries in the relevant
regions to express their own national transport policies and stinddris Project might enable a
harmonization of regulations, guidelines and connecting roads and a plappeodach to
environmental protection and systematic follow up of network traffic load.

In accordance with the Pan-European Transport initiatives and tbeinki Declaration® which
were adopted as the big chance of Europe and especially B&kitiastare under way to prepare
for motorway construction of a higher rank, i.e. highways, in order isfysdhe needs of the
population and economy as well as development as a whole. Thereforeg ather traffic routes
(Banja Luka-GradiSka, Tuzla-OraSje and Adriatic — lonian Motorvlag)respective Ministries are
preparing the construction of the Corridor Vc motorway (picture 2.).

COMPLETE LOT 4:
VOLUME (MAP) ENVIRONMENTAL IMPACT STUDY FOR CORRID® Vc, LOT 4.

pgs 27/163
XX LOT 4_SUO 20070503ENGLI.doc



BOSNIA AND HERZEGOVINA
PROJECT "CORRIDOR Vc MOTORWAY™"

LOT 4 MOSTAR NORTH — SOUTH BORDER

Figure. 1. TEM Corridors
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Figure 2. Corridor Vc in Bosnia and Herzegovina

Based on this, the Ministry of Transport and Communications of B&H has:
Adopted the ,Decision on public interest to construct a motorwdkeé Corridor V¢ through B&H on
the basis of concession on the part and the route which will be diéfjneontract” (National gazette of
B&H no. 23. dated August 7, 2003),

Signed an Agreement accepting the defined border crossing beGxeatia and B&H on the Sava
River (Svilaj-Od ak) as well as a part of the motorwayte with the route coordinates. (September 03,
2003.),

Considered Croatia's proposal regarding the southern motorway tonngaint of the Corridor Vc
motorway and decided that definition of this point , due to inadealesign level development and the
level of complexity of connection with the Adriatic — lonian motorwegfining this point requires
detailed design development.,

Continuously exchanged information and views with Croatian and Hungapaesentatives regarding
preparations for Corridor Vc Motorway construction,

Provided the necessary funding for preparation of the planning and dbedynentation and other
preliminary activities for the Corridor Vc Motorway.

Completed a part of the Planning and Study documentation faZdahéor Vc Motorway (Technical
Study, Data for the Spatial — Planning documentation, Prelimifmironmental Impact Study,
Preliminary Solution, Preliminary Design).

Therefore, Corridor Vc Motorway Budapest-Osijek-Sarajevo&lthrough B&H territory is on of the most
significant and first priority projects for B&H.

Aims

Construction of this Motorway should initiate economic actisitend enable B&H to joint the main
European traffic flows and the Overall European economic system.

The Motorway shall connect the territories of B&H with its iigring countries and regions and shall have
a stabilizing and developmental effect on the country. Improveofaraffic and transport conditions shall
improve the quality of life, and this shall manifest itself through:

Decrease the length and time of travel of goods and passengers,
Decrease the transport costs of goods and passengers,

Increase employment rate,

Evaluation of the geo-transport position of B&H,

Increase in the competitiveness of economy in the corridor Vc area,
New projects and increase of private investments in regional ecesi.omi

The Study and Design Documentation should be based on the overaltongedrove the traffic and
transport quality, capacity and safety of traffic in therridor through the construction of a full profile
motorway. The end results from the Study shall be used as a baseifion making regarding investment
and financing on behalf of the Client and Financial Institutions.

Aim of the Design and Study documentation is to determine the ecomdfactiveness of construction of
certain motorway routes and the motorway as a whole, asaweétl see under what conditions this design
would be feasible. On the basis of a pre-feasibility sturdgrest for concession for the complete motorway
route through Bosnia and Herzegovina should be checked by means of an Internationgl Biddi
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Secondary aim is to attract international investments, indiat@vestment cycle by opening of construction
works at several points and enable the development of othamebssactivities along the constructed
motorway route.

The completed Planning and Design documentation shall serve as the basifemubst for Spatial
Planning Approvals for certain motorway routes.

3.2 GENERAL DESCRIPTION OF THE PROJECT
DESIGN DOCUMENTATION PREPARED UNTIL NOW

In the context of the above mentioned information, Consultant services faveehelated by an
Agreement between the Consortium and the Client for the research anchpodpmtential motorway route
variants in the V¢ Corridor, within the Lot 4, from Mostar to the Southerdd (border with Croatia). As
part of work preparation, the Consultant has proposed contact points witla@wothe chosen variants.

Design preparation includes the following documentation:

Technical Study

Base maps for the spatial planning documentation
Environmental Impact Study

Preliminary solution

Preliminary design

Consultant has, up to now, prepared and submitted the Technical Studyn&aséor the Spatial Planning

documentation, Environmental Impact Study, Preliminary solution, i€r&tudy and Pre-feasibility Study

as well as several documents not included in the contract) #ilei aim to define and evaluate the final
motorway variant in respective sectors.

Total length of route on LOT 4 is 67,329 km

Design development for the Section and structures on therséeis been done on the basis of the General
Agreement for works on the development of complete design docurnengatil investigation works and
surveys for the motorway section, signed between the Ministoafimunication and Transport of B&H
and The Civil Engineering Institute of Croatia (IGH) Zagreb #8A Institute Sarajevo as the leading
Consultants on behalf of the Consortium consisting of 19 members.

The basis for preparation of this Preliminary Design wasRreliminary Study Documentation prepared in
the last period, as well as:

Main Terms of Reference of the Client,
Valid technical regulations for individual fields, mentioned in parts oflgsign,
Data from Special Requirements of some authorized institutions,

Environmental Impact Study for the subject sections,

All available data from local sources, which in any way dedh this Corridor (articles, books,
results of some investigation works, Studies etc.),

New topographic surveys and aerial surveys (2005.),

Engineering — geological and geotechnical investigation works.

Some of the documentation that served as data base:

1. Spatial plan of Bosnia and Herzegovina for the period 1981-2000 (2015)
2.

General Feasibility Study for construction of TEM, SectiorjgRgjBatina) - Sarajevo - Kardeljevo,

Self-managing Interest Association of Croatia, Self-manadimgrest Association

of B&H,

Sarajevo, Greevinski institut Zagreb, Zagreb, 1981,

10.
11.
12.
13.

14.

Main feasibility Study for construction of Motorway Samarsgevo-Adriatic Sea, Institute of the
University of Transport and Communications in Belgrade, 1992,
Preliminary Impact Study of the Motorway Samac-SarajdwoeP on the socio-economic
development and spatial planning, Institute for Architecture andabpéinning of the University
of Architecture in Sarajevo, 1990,
Feasibility Study for construction of motorway Sarajevo-Mebatkovi , 1978, Institute of
Transport and Communications of the University of Transport and Commoniiti Belgrade,
Feasibility Study (Traffic) for the Section Sarajevo-KonjiVVolume Ill, and Description of the
existing traffic system, Volume I, University of TransporidaCommunications in Belgrade,
October 1975,
Role and position of Bosnia and Herzegovina and Croatia in tivepEan transport and
communication corridors, ANUBiIH and HAZU, Faculty of Transport @wnmunications of the
University of Sarajevo and Scientific Advisory Board formafsport and Communication of the
Croatian Academy of Arts and Sciences, Sarajevo, June 1997,
Preliminary Study of the Motorway Route through Bosnia and Herzegasipart of the European
Corridor Vc, IPSA Institut, Sarajevo, 1998,
Development of Branches on corridor Ve, 2000, PHARE Program, ComaoofilPrognos AG,
Luis Berger, Consultancy Herry (RC);
Study on Master Plan of Transport for Bosnia and Herzegowdf@l, Japan International
Cooperation Agency (JICA);
REBIS (Regional Balkan Infrastructure Study), COWI, 2003;
Development Strategy of Bosnia and Herzegovina (PRSP), 2004.
Technical Study of the Corridor Vc on LOT 4, Mostar North — S&dhder, IGH Zagreb and
Consortium of Consultants, February 2005,
Preliminary Environmental Impact Study of Corridor Vc on LOT 4osk&r North — South
Border, IGH Zagreb and Consortium, March 2005,
Annex to the Technical Study of the Corridor for LOT 4, MostartiNer South Border, IGH
Zagreb and Consortium, 2005. and on LOT 4, Mostar North — South Bord¢rZaGreb and
Consortium, April 2005, (Engineering — Geological Investigation works).
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15. Data for the Spatial Planning documentation of Corridor Vc fom l4, Mostar North — South
Border (Extract, IGH Zagreb and Consortium, May 2005.

16. Preliminary Environmental Impact Study of Corridor Vc on LOT 4,sko North — South
Border, IGH Zagreb and Consortium, March 2005,

17. Final Environmental Impact Study of Corridor Vc on LOT 4, Mostarth — South Border,
(Extract), IGH Zagreb and Consortium, May 2005.

Design preparation data for the subject Corridor Vc are:

Spatial and urban planning plans of towns and municipalities in tierway zone, for LOT 4
(Mostar, Stolac, apljina, itluk, Ljubuski, Neum),

Designs prepared in the in the period 1976.-1980, in scale 1:5000 () lemgthe route Sarajevo-
Port of Ploe, prepared by “Consulprogetti, C. Lotti & Associati” , Rome;

Preliminary Study of route variants and choice of route throughiB@nd Herzegovina as part of
the European Corridor Vc, prepared in 1998, in scale 1:25000, prepared by IP&#®elrSatajevo,
Technical Study of Corridor Vc, for LOT 4 Mostar North — South bord@ék Zagreb and
Consortium, February 2005,

Preliminary Environmental Impact Assessment of the Corridorovid_OT 4, Mostar North — South
Border, IGH Zagreb and Consortium, March 2005,

Annex of the Technical Study of Corridor Vc on LOT 4, MostartNer South Border, IGH Zagreb
and Consortium, 2005., as well as the Engineering — Geological intiestigeorks for the same,
April 2005,

Data for the Spatial Planning documentation of the Corridor MdOat 4, Mostar North — South
Border, IGH Zagreb and Consortium, May 2005,

Preliminary solution of the route on LOT 4, IGH Zagreb, May 2005,

Preliminary Feasibility Study of Corridor Vc (LOT 6), Final Repo@HI Zagreb, October 2005.
Final Environmental Impact Study of Corridor Vc on LOT 4, Modiorth — South Border,
(Extract) IGH Zagreb and Consortium, February 2006.

The road network of the subject area connects the regientérc - Mostar with small and medium size
settlements in the Neretva — Hercegovina and West — Hermegoaunties, as well as with near—by
territories of the neighboring Republic Croatia.

The axis of the network is the main road M17, Jablanica—Mostateiborossing Doljani (Metkov). This
road is the backbone of Corridor Vc as it is now.

The traffic flow on this route is formed from far awaywebts along the M17 road from Sarajevo and North
of Sarajevo, as well as from routes connecting to it as M6, M6.1, M16.2 etc.

The town of Mostar and its surroundings also contributes to theffiie flows in the sector Mostar —
Metkovi , but also on the secondary roads west from Mastar.

Detailed analysis of traffic in the subject area isltd@ith in the Traffic Study (within LOT 6) and the
Traffic — Spatial Study of the two counties (Faculty of CEilgineering Mostar, 2006.). Results of these
analyses have been used in preparation of these designs duringindesigsome motorway elements
(analysis of slow lanes on open route parts, Interchange elements,as]IRSF surfaces etc.

This Study includes the construction engineering part of the maie mwuthe section from the
Beginning of LOT 4 (end of LOT 3) — End of LOT 4 (South Croatian béirgenear the settlement
of Zviri i), from km 0+000.00 to km 67+329,01

For the complete LOT 4, engineering — geological and geotechnietigation works and surveys have
been performed, on the basis of which data was obtained, necessary for prepéthts design.

3.3 DATA AND SPATIAL PLANNING DOCUMENTATION OF THE AREA THROU GH
WHICH THE CORRIDOR Vc PASSES

The road infrastructure system is one of key factors influeritiageconomic, social and spatial

development of some regions and states.

The significance of the road infrastructure in the process of indeunske and exploitation of an area

is as follows:

- enables exploitation of natural and man made resources;

- influences the process of location of natural resources, populattbiothar spatial functions,
contexts and systems;

- influences the process of urbanization, development, settlements ahty gqiiahuman
surroundings;

- generates and influences development of less developed areas;

- enables regional, international and intercontinental connection anahsmee of different
development, cultural and civilization identities.

One of the major territorial and traffic characteristicattdefine the Bosnia and Herzegovina and
Eastern Croatian territory is its very favorable positioneilatron to the major European existing
and future planned traffic flow. The present road connection beteastern Croatia and northern
Bosnia up to the Neretva River mouth and the Port ofePhioes not satisfy modern traffic
demands. Disastrous consequences of the 1991 — 1995 war in this geda dantributed to a
generally troubled condition of roads and the need to modernize therkewithin the AGR
(European Agreement on Main International Traffic Arteries}&ysof Major European roads, this
route has been nominated as E73, i.e.D7 in the Croatian Danube region (1381Kni), Bosnia
and Herzegovina (433 km) and D9 from Metkota Plo e (22 km).

International importance of this route reflects itself inaarinitiatives, associations and projects.
The road E73, as part of the Pan European corridor Vc and as one of the most importafitalFEM (
European motorwgyTER (Tran European railway project branches, is an unavoidable route of
future transport and combined transport. During the 70-ies and 80-ieMePToject emerged,
with its main idea to connect the area between the BaltickE3@#a and the Mediterranean by a
system of motorways. The main TEM motorway route was primatdfined, running from
Gdanjsk do Istambul, branches also running toward Udina, Rijeka and Atletherexpansion of
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the TEM project means widening of the corridor to the branch Szggledtica-Osijek-Sarajevo-
Mostar-Kardeljevo. In the early 80-ies a General Feasilflitydy was prepared for this corridor
which was supposed to research and evaluate the optimal route within a wider corador a

TEM project represents and international system of motorwayseiarea between the Baltic, the
Black Sea and the Mediterranean. In the Traffic and tedhsa&msse, it is the best and most
developed regional projects in Europe. In recent time, especiatlg she socio-political changes
during 1989, this system includes a road network 22.000 km long, and almoskm.@d@hese are
modern highways.

TEM project on its west side continues on to the TEN/TERN sysfetine EU (Trans-European
Road Network) and the road segment TINA (Transport Infrastrudaszls Assessment). On the
northern side it connects to the VIA BALTIKA project between Rdland Finland, and the TEM-
Scandinavia toward Sweden. To the east and south-east it runs upwesth&sia and the Near
East road network).

Emergence of the TEM Project coincides with the first gitsmof the newly created states in the
region to articulate their own national policies and standards. demes of the Project also
contributes to the possibility that all regulation, guidelines andatimés can be coordinated
regarding environmental protection and systematic monitoring oftthgic loads. In the wider
sense, road route E73 connects the European North and the Adriaisc\atadl for the economic
development, transport of gods and passengers and transfer of other forms of hivitias.ac

Within Bosnia and Herzegovina and Croatia, the routes D7/D9 and Mldeatared as priority
routes, as part of the traffic concept and road network developmateigstr The main tasks of the
future motorway in the economic and traffic sense shall be the following:

- rational connection of the Slavinian and Bosnia and Herzegovinatorgrwith the Adriatic
through the Port of Ple, i.e. a wider connection of Central Europe with the Adriatic;

- More favorable connection of specific economic unit, with spet¢iahtion on agriculture and
tourism;

- Social, cultural and civilizational interchange of differentestaand regions, with development
initiatives along the motorway route as well as other positive influence.

With the change in geopolitical relations in this part of Europd aiter the aggression on Bosnia
and Herzegovina and Croatia, and establishment of an independent C&tat&rthe TEM route
had to be redefined.

At the beginning of the 90-ies, at the 1st. CEMT Conference of tdmsisn Prague, the concept of
Pan-European road corridors was proposed, which was finalized in Hatsikt®7, at the 3rd Pan
— European Conference on transport, where the Pan — European road netwatk, Maitcorridors
was finalized.

The Corridor Vc , defined at the Helsinki Conference, passes thiGugatia as par of the Pan —
European road corridor, and through Bosnia and Herzegovina along the BusiNaratva Rivers

(Croatian borderline —Bosnaski Samac-Doboj-Zenica-Sarajevo-KorgatavtOpuzen), and as
such is marked in the 1981 — 2000 Physical Development Plan of Bosnia and Herzegovina.

Since Bosnia and Herzegovina is still in the initial stagggebaration of the new generation state,
entity, canton and county spatial development plans, it is of vital ianpe®tto start preparation of
data base documentation as part of the planning — study documentatidime fcorridor Vc
motorway project, which are actually a precondition for preparatainfurther stages of the
planning documentation (Spatial — Traffic Study of the Route: PalySlevelopment plan of the
route etc,).

The main aim of the Study " Data Base for the Planning Docatiemt as part of the Planning —
Study documentation for the "Corridor Vc motorway project - LOT8Ection Mostar North —
Southern borderline with Croatia) is the following:

- Define the scope of the LOT 4 corridor,

- Determine all major spatial planning facts per developiergsarevaluate the present situation and
prepare projections of development.

3.4 SOCIO-ECONOMIC SIGNIFICANCE OF THE PROJECT

The Motorway running from Budapest - Beli Manastir - Osij&vilaj - Zenica - Sarajevo - Mostar - P&
i.e. its segment better known as LOT 4, section Mostar North th Bmuder, is a part of the Pan-European
Motorway Corridor Vc and one of the most important branches ofTEM/TER Project. The subject
motorway route is a part of the European network with thegdason E73, connecting the North of Europe
with the Adriatic, and represents the axis of the road trafficstrfreture in the East part of the country.

Road infrastructure system is one of the key factors inflagnthe economic, social and spatial
development of a region end even a state. Traffic infrasteycitu its process of evaluation, intention and
use of space can be seen through the following factors:

» Enables the use of natural resources,

« Helps to locate business capacities and the population,

* Influences the process of urbanization, development of settleretttowns and the quality of

environment,
« Helps the development of less developed areas.

Within the AGR system of main European roads, the subject isutesignated as E73, i.e. D7 in the
Croatian Danube area (138 km), M17 in Bosnia and Herzegod@sakin) and D9 from Metkovito Plo e
(22 km).

International significance of this route can be seen through nummitasves, associations and projects.
The road E73 is within the Pan — European Corridor Vc (Fiddrand is one of the most significant
branches of the TEM/TER Project, also representing the future edbebmbined traffic.

In the wider sense, the road route E73 connects the European Nortie akdrittic, it is of vital
importance for economic development, traffic of goods and passemgenstic of other forms of
human activities.
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3.5 TECHNICAL DESCRIPTION

MAIN ROUTE ELEMENTS ( Description with sub-sections)

Sub-section 1,LOT 4 begins at the end of the LOT 3 route, Sarajevo (T)ar Mostar North, at
chainage 0+000,00, ending after the Mostar North Interchange a#+860,00. The sub-section is
9800 m long, extending above the Bijelo Polje area (Podgorani, Vejzd¥an, Bosnjaci,
Vrap i i). It ends after connection of the entrance/exit ramps of theavibistrth Interchange to the
Motorway route in the Kuti area.

Sub-section 2, Mostar North — Mostar South, continues from the end of sub-section 1 of Lot 4
(Beginning of LOT - Mostar North), at chainage 9+800,00, ending #fterMostar South
Interchange at km 26+500,00. It is 16450 m long and spreads from thabaresathe Vrap i
settlement toward the town of Mostar. After Suhi Dol, it entee Tunnel OStri rat, turning toward
the south and bypassing the Mostar town itself. In the areafehstk, it exists the Tunnel and
runs above the settlements toward Podgorani and the Buna valbgpakses the agglomeration
area of Gnojnice along its eastern borderline. Relatively mneslef is crossed here by several
viaducts and tunnels. After the Tunnel kee (app. 21+470) the route starts to descend toward the
Buna River Valley. Since this area has been relatively develdpedg the post war period, and
due to a relatively complex relief, it was not possible to lbadroute somewhat lower (nearer to
the M17 road), therefore this number of structures was not p@ssibloid or decrease. There are
no overpasses, i.e. passages and crossings on this motorway sectlwar. ¢haracteristics of the
route running along the slopes of Podvele je are the larger gaoey in the lengths of structures
on the left and right carriageway sides.

Sub-section 3, Mostar South — Poitelj, begins at the end of sub-section 2 of LOT 4 (Mostar
North - Mostar South), at chainage 26+250,00, and ends after theljP®outh Interchange at km
45+900,00. It is19650 m long and extends from the Posrtare, crosses the BiBwni@adRiver
valleys (where the rivers exit the canyons), raises tow@aatica, Kvanj and Hum, and exits at the
plateau around the Donji Stanojavsettlement. It continues through this plateau toward Bivolje
Brdo where it ends in the Htelj Interchange.

Sub-section 4, Po itelj - Me ugorje (Zvirovi i), continues on from the end of sub-section 3 of
LOT 4 (Mostar South - Pdtelj), at chainage 45+900,00, ending after the Mgrje Interchange
near the Zvirovii settlement, at km 58+000,00. It is 12100 m long, extending from the Domanovi
settlement area along the county road Mapljina - Stolac up to the Hotnje settlement, after that
turning toward the west, crosses the Neretva River Valleyeaits north from Dretelj settlement.
On the right river bank. It continues along the slopes of the CredaGviountain toward Zvirovi

and Bitunjani, where it ends in the Meyorje Interchange (on the road R 42&pljina - Ljubuski).

Sub-section 5, Me ugorje (Zvirovi i) — End of LOT 4 (Zviri i), continues from the end of sub-
section 4 of LOT 4 (Patelj - Me ugorje), at chainage 58+000,00, ending at the State borderline
with Croatia near the Zvir settlement at km 67+329,01. It is 9329 m long, extending from the

Zvirovi i area , turning toward the west, crosses the valley of Studdamac dhd Trebi at River,
and continues on the Zvirisettlement and the state borderline. The local interchawige ids at
km 65+152,15 (for the needs of the state borderline traffic and local traffic needs).

The motorway is designed as two carriageway motorway, dividea tgntral reservation, each
carriageway having two traffic lanes and one emergency lane.

All technical elements of the motorway have been defined according to the dEReference and
Bylaws relevant for the motorway category and its signifiearior the design speed Vp = 120
km/h.

All intersections with the existing road network are de-kedebnd their connection with the motorway is
possible only within the interchanges. This section shall inchelénterchange Mostar North (connection to
M17 and the future «West bypass of Mostar»). The Intercharagérisnpet type Interchange. The previous
section -LOT has the Jablanica Interchange, while the followgéotion has the Mostar South Interchange
This section includes Zvin Interchange (connection to M 6.1. and directly to M 17 roads). The
interchange is a trumpet type interchange. The previous sectlumles Meugorje Interchange
and the following has the Ple Interchange in Republic of Croatia. This section however includes
the Poitelj Interchange (connection to the M6. and directly to M 17 rodds interchange is a
trumpet type interchange. The previous section includes the Mostdh $hterchange and the
following includes Meugorje Interchange. This section includes Mgorje Interchange
(connection to R 425. and directly to M 6 roads). The Interchangérisngpet type interchange.
The previous section includes Relj Interchange, the next having the local Interchange Zviri

the immediate vicinity of the state borderline. This sectionutet the Zvirii Interchange
(connection to M 6.1. and directly to M 17 roads). Interchangerisnggt type interchange. The
previous section includes Megorje Interchange , and the following section includes theePlo
Interchange in Croatia.

Clearance above the motorway is min 4.8 m measured from the highest carrigy@hay

Main carriageway width on bridges and viaducts is equal to théageway width on other
motorway route parts.

Total gross length of the section is 67.329,0 m. Nett route lendg#isl45.222,50 m / 45.855,50 ,
and length of structures is L/R 22.106,50 m/ 21.473,50 m (32,8 %/ 31,9 %).

Larger structures (viaducts and bridges ) are:
Viaduct Podgorani (span L/R 1003 m), viaduct BoSnjaci (span L/R 394 and 409 m),
Underpass Vinista in the route body
Overpass Biluhi for the existing non-categorized road and overpass irogttarNorth Interchange,
Tunnel Orlov kuk (length L/R 2471/2406 m).
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Viaduct Vrapi i (length L/R 219/409 m), Viaduct Suhi Do (span L/r 440/480 m), Viaduct

Luka (span L/R 64/184 m), Viaduct Gostino brdo 1 (span L/R 83/124 m), Vi&hstino
brdo 2 (span L/R 56/161 m), Viaduct Gostino brdo 3 (span L/R 91/148 m), Viadug:
Opine (span L/R 155/218 m), Viaduct Svabinjski Do (span L/R 250/270 m), Videiet
(span L/D 124/124 m), Underpass in the Mostar South Interchange.

Tunnels Komi (length L/R 500/457 m), Debelo brdo (length L/R 1058/1028 m), Vijenac

(length L/R 120/97 m), Osoje (length L/R 220/50 m), OSsti rat (lengR 2808/2840 m),
Samac (length L/R 642/625 m), Rudine (length L/R 287/260 m)jn€ol (length L/R
377/376 m), Koine 2 Gallery (length L/R 120 m), Ro ni kuci (length L/R 1246/1158 m).
Viaduct Posrt (span L/R 464,5/464,5 m), Bridge Buna (span L/R 301/301 nguctia
Sijer ine (span L/R 380/380 m), Bridge Bunica (span L/R 375/395 m), ViaduetigBspan
L/R 820/900 m), Viaduct Rotimki potok (span L/R 270/330 m),

Underpass Hamami in the motorway route body

Overpasses Kajtazovina (local road), Orah (agricultural roadpofeta i (agricultural
road), Grabovina (agricultural road), Kev (local road), Torine (agricultural road),
Overpass in the Paelj Inetrchnage,

Tunnels Gorica (length L/R 408/396 m), Ki (span L/R 369/379 m), Kvar{span L/R
2372/2623 m).

Neretva Bridge (span L/R 980/980 m), Viaduct Dretelj (span L/R 273/260 m)
Underpasses Kevine, Orlovaa, in the motorway route body

Overpasses KoSarice (agricultural road), Strmac (local roadd, iRar(agricultural road),
Overpass in the Meaigorje Interchange,

Tunnel Sunja glava (length L/R 490/490 m).

Studenica Bridge (span L/R 620/620 m), Viaduct Pavloyspan L/R 380/380 m), Bridge
Trebi at (span L/R 380/380 m),

Overpasses Podine (agricultural road), Dol (agricultural road),t $adgicultural road),
Overpass in the Zviri Interchange,

Tunnel Bijela Vlaka (length L/R 496/492 m).

Geodetic base maps used during designing were obtained by tatmgudtom the terrain model
prepared in MOSS software. Model was prepared on the basis af pleotogrammetry and
additional photos of details on the terrain, prepared by Zavod za fotegija d.d. Zagreb.
Completely new geodetic base maps (maps and aerial photos il$€06, digital relief model)
were prepared at the beginning of 2005, thus the design is based on the actual sititasoroa.

The design was presented on a new geodetic base map scale 1:5000 (layout), on an orthayphoto pIa
and Main state map (Official document obtained from B&H), althobghattachment can not be
used since it does not correspond to the terrain situation atsalt@aection in 1976.). But, since

Several software programs were used during preparation of this design:
MX Software for infrastructure design, Version — V2.3, program for road design
Arenium Client V2,
AutoCAD R2000 and 2004, drawing program
Microsoft Office 2000, text and tables processing program.
Several other specialized software programs for special dedigs fie

All technical motorway elements are defined according torteel Standards and Recommended Practice,
The Book of Rules on basic requirements that public roads owsitlements and their elements must

satisfy regarding traffic safety, as ell as other lomadl international guidelines (RVS, PIARC, ...
regulations for individual works and structures, for the design speedl\3p &m/h.

The route on this section mainly passes through mountainous terthirsignificant spatial restrictions,
therefore cuts and fills or embankments are found and interchaaldgimgthe route with a certain number of

structures.

Allowed limit of motorway elements:

Plan view Curve radiUus............ooooiiiiiiiiiiiee et iR T =780 (650) m
Length of transition CUNVE ............oooi i min =120 m
Longitudinal grade (€mMergencCy lan€) .............uuvevuieruiiimiiiiiiieesssss s ee s e e e e e e mex = 4.5
CONVEX CUINVE TAGIUS ...t ee e eee e e eeeen e S min-=- D000 M
CONCAVE CUINVES TAQIUS ...uvieeeiieei et e e e s e e e e s e e s e s s s e e s e e eaaas E = 1R000 M

Applied limit elements:

Plan VIEW CUIVE EIBMENTS ......cceeiii e min =880 M
Length of tranSition CUMNVE..........oooiiiiiiii e min- =400 M
Longitudinal grade ( emergency lane applied) .........ccccceeeeiiieeennnnn. =.3.97 % (5%)
CONVEX CUINVE TAAIUS ...vveiiiieeeeie ettt e et e e e e e e e e eaa e e eaans ?.. in.=R0000 m
CONCAVE CUIVE TAAIUS.....uuiiiei it e e e e e et e e e aaa e e eaaaeeees =R1500 m

Motorway cross section elements:

this is an official state map, the route was also “inserted” on the map.
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Traffic 1ane WIdth ..........coiiii e 3.75m
Emergency [ane Width ..o 2.50m
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(01 g1 i 7= 1B 1S TST =T V= 4.00 m
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Width of berm (Shoulder) ........ooeeeeeeiiiiiiiiiiiiiiee e, 2.00 (2.50) m
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Cross sections of the main road system (Motorways, High Spadd)rare of standard dimensions
in the design, according to the recommendations of TEM Guidelinaad&t dimensions,
according to construction and engineering practice and reguldbomsad design in B&H, and
some other countries, were given in previous documentation (Prelimsodution) as well as
certain recommendations. During further design phases and desparaiion, the Reviewer and
the Client should give their views.

Some details have been noticed within the proposed regulations, which should be discuetsdd in d

with the reviewers. These are:
Route

Differences and relations noticed:
- Road crossfall:
o TEM: 2-7%
o Book of Rules and their regulations: 2.5 - 7 % (recommendation)
- Width of marginal strip:
o TEM: 0.25 m, "interferes" into the width of emergency lane, i.e. central regervati
0 Book of rules and other regulations: 0.2 m between the traffic andyenay lane
and 0.5 m between the acceleration lane and central reservatiomifnended due
to other elements and equipment that are to be placed in the central reservation)

o Width:
TEM: min. 1.0 m (recommended up to 1.75 m)
Book of Rules and other regulations: 1.0 m (along the emergency lane)
Recommendation: 2.0 m, especially in the water protection zonds dile
elements that have to be installed in it

0 Berm crossfall:
TEM: 8%
Book of Rules and other regulations: 4 % or as the carriagewaie is
crossfall is greater (i.e. up to 7 %)

- Berm (including side ditch or hollow tile):

o Width:
TEM: 2.2 m (recommended up to 1.75 m)
Book of Rules and other regulations: Not especially defined, i.e. width of
side ditch or hollow tile plus as in berm
Recommended: 2.5 m due to all elements that have to be installed in it
- Clearance:

o TEM: 45 m + 0.2 m reserve (overhead clearance)

0 Book of rules and other regulations: 4.5 m

o Recommended: 4.8 m from experience and
management companies

- Traffic lanes profile:

o0 TEM: not defined

o Book of rules and other regulations: 4.0 m

0 Recommendation: 4.5 m

requests of some motorway

-Tunnels:
According to TEM standards:

Number and width of traffic lanes 2*3,5= 7,0m (2*3,75= 7,5m)
Marginal strips 2*0,25= 0,50 m

Carriageway width = 75m(= 8,0m)

Pedestrian emergency passages 2*0,75 = 15m

The given cross section does not fulfill the requirementsaftunnel clearance according to the Book of
Rules on Technical norms and requirements for tunnel design and constrinditondl Gazette no. 59/73
i.e. it does not fulfill the required carriageway width in a turaezording to the Book of Rules on basic
requirements that public roads outside settlements and theiemi® must satisfy regarding traffic safety
(National gazette no. 35/81. and 45/81.), since, in accordance widhdhie given, carriageway width in a
tunnel for design speed V=100 km/h should be:

Number and width of traffic lanes 2*3,5= 7,0m
Marginal strips 2*0,35= 0,7m
Carriageway width = 7,70m
Pedestrian emergency passages 2*0,75=15m

In accordance with the majority European regulations as weklith recommendations of PIARC-ROAD
TUNNELS COMMITTEE WORKING GROUP No. 4 COMMUNICATIONSYSTEMS AND
GEOMETRY : CROSS SECTION GEOMETRY in UNI--DIRECTIONIAROAD TUNNELS, as well as
with the majority of European guidelines and regulations reggrtinnels, the following design speed is
recommended M = 100km/h as well as respective carriageway width in tunnels:

Number and width of traffic lanes 2*3,5 = 7,0m
Marginal strip 2*0,25 = 0,5m
Carriageway width = 7,5m
Pedestrian emergency passages 2*0,75 = 15m

Recommended overhead clearance is min 4,70 meters.

One tunnel tube is planned for each carriageway, with mutualribeatdistance of minimum 25
meters.

Area under the pedestrian passages is used as installation dudsheltarriageway drainage in
tunnels is solved by means of "hollow” kerbs and transverse connedtiotte main tunnel

drainage system, including the transverse connection of longitudinal drainagessyste

Pavement structure in the tunnel is planned in accordance with Maedd®mmendations as well
as practice in most countries, from concrete slab on cement stabilizing.course

With tunnels shorter than 200 meters, cross section should not be clmmgkdion to the open
motorway route, i.e. it is necessary to keep the emergencyvaneretunnels, as well as widths of
traffic lanes as on open parts of the road. Due to the tunnel shogpesd limits in the tunnel are
not needed.

In tunnels longer than the given limit, a speed limit must be set due to safety @as0dkm/h,
and emergency lanes should not be executed due to cost.
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Examples of cross section solutions on the basis of TEM guidelines are given belo
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PAVEMENT STRUCTURE (planned):

On the motorway traffic lanes and Interchanges:

Splitmastix asphalt SMA 16 s PmMB 50/70-65 .......cccccooeiiiiiiiiiiiiceiee e d=4.5cm
Asphalt-concrete VS 16 BIT 35/50 ....ccoieiiiieiieieiieeeeiiiee e d=5cm
Bituminized base course BNS 32 S A BIT 35/50 .....cccuuuuiummiiiiiiiiieeeeeeeeeeeeeeeiiiiiinens d=8cm
Cement stabilized grained stone mixtusgsE 3.0-5.0 MN/M) ......ocvcveevvnnne, d=20cm
Loose grained stone material base course 0/63 mm @OSMN/nT)................. d=20cm
Load bearing capacity of sub-grade, CBR = 15%3N\8§ MN/n?

10 - | PP PP 57.5cm

On the emergency lanes:

Asphalt-concrete AB 16S BIT 50/70 .....cooveeiiiiiiiiiiiii e e e e d=6cm
Loose grained stone material base course 0/63 mm (M MN/nf)............ d=51,5cm
Load bearing capacity of sub-grade, CBR = 15%3\8& MN/nt

10> P 57,5cm

An emergency lane has been designed on all structures on thevitbud® equal crossfall as in the
traffic lanes (radius lass than 4000 m) but also with an exterclalation (with radii greater than
4000 m).

Slow or climbing lane has been designed only on route parts with longitudinal grade over 4.0%.

Construction of this road does not require special traffic regulation on the coutigy roa

Only traffic regulation on the regional road is required. (R 435A).

Traffic regulation is required for six local and fourteen agricultural roaais-Categorized)

With respect to the terrain characteristics, geological anehgechanical properties and thickness
of top cover layers, a closed drainage system is planned on thisnsedth controlled water
discharge at high embankments and fills, depending on the watestimmotzone through which the
motorway passes (more details given in the drainage desigrisydralgeological data, Group of
documents Du, Dv and I).

Carriageway crossfall in a straight is 2.5 %, and the maxieqplied crossfall is 6.7 %, in a curve
radius 800m.

Crossfall of the internal emergency lane is designed in the samssfall as the traffic lanes, and
the external emergency lane is in an opposite crossfall of 2£5% curve radius is less than 4000
m (influenced by traffic safety, drainage system, climateaantbre economic maintenance during
winter period). On the structures, both emergency lanes arenddsigth the same crossfall as the
traffic lanes.

Slope inclinations of fills and cuts differ depending on the geo-teghconditions and are given in
more detail in the geotechnical part of the design.
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OVERVIEW OF ROUTE ELEMENTS AND LIST OF STRUCTURES

Beginning of the LOT-a 4section isapproximately 200 m southwest of the Podgorani settlement, at the
end of LOT 3 (coordinates and elevation points of route ajisstad). The route runs southeast, passing
over the hill slopes under the inhabited parts of hillsides, turtdnthe south and running toward the
Vrap i isettlement.

A RFS is planned in the area of VejzaviHan settlement (type A+A, gas station and motel)

In the zone of approximately 5+500 to 6+000 the route runs downstreamttfeomater zone BoSnjaci
(along the border of the sanitary protection zone). In thistpantoute is in a viaduct, and after the BoSnjaci
settlement, it enters the tunnel Orlov kuk. At approximately8k#50 it exits the tunnel and runs in a valley
(nearly at terrain level) east of Vrapi. At his location the Mostar North Interchange is desigmpedb@bly

the only possible location with respect to the terrain andf idifiiculties and the existing urbanization, but
again respecting the wish of the Mostar population and the tsdffdy results that the Interchange be as
near to the town as possible and that it enables the connection weshdypass). The Interchange is
connected to M17 (entrance to Mostar town and further on to west Herzegovina).

Further on it runs toward the west, crosses two ravines with veaduodtin theSuhi Dol settlement
narrows into tunnels and bypasses the Mostar town area. Itteitginnel further east from the Luka
settlement, on the Gostino brdo hills. It continues on to Gnojpassing over several ravines with a series
of shorter viaducts (steep slopes and deep ravines, embankmeherefa e impossible to construct). Then
it continues to decline toward the Buna River valley. Singg itnpossible to drop the route lower due to
dense housing areas, two “noses” in the relief are dug through bgrstummels. The section ends with the
Mostar South Interchange immediately before the M 6.1 road.feasthe airport). This location enables a
direct connection of the Mostar tow, the airport and West Herzegdeiritory by means of the planned
South town Bypass (in the realization stage) to the motorway.

Approximately 1 knmsouth of the Lovrii settlement, the route runs toward southeast to the road leading to
Stolac settlement, crosses the Bune River valley (at exit the canyon), and then it starts to rise toward
Gorica, which is cut by a tunnel as well as theirKipeak. After exiting the tunnel the Bunica Valley is
crossed by a bridge and a viaduct. It rises toward a flatleeadadove the Rotimski stream and the Neretva
River. The Peaks Osoja, Kvanj and Hum are overcome by the [Tkiaagj. Exiting the tunnel, the route
runs relatively straight toward Bivolje Brdo i.e. the Dokmansettlement. It ends immediately after the
Po itelj Interchange at km 45+900,00.

A Roadside Service Facility is planned in the area north fhenbonji Stanojevi settlement (km 37+700),
(type A+A, pump and motel), and in the vicinity of the Sticgnsettlement (crossing of the local road Buna
— Dokmanovii, km 42+550) a RSF type D is planned.

After the Poitelj Interchange, app. 1 km west is the DomaniosettlementThe route runs toward
the south, toward the road to the Stolac settlement and prior to that tlhromgh a small tunnel at the Sunja
glava peak. After that it runs to the west through the MarRiver valley, exiting at the left bank, north of
Dretelj settlement. After this it climbs the hills off@ greda (north of Trebi at) toward Zviroviwhere it
ends after the Interchange at km 58+000 (connection to the R d@%ina - Me ugorje).

The route continues to the wepgssing over the Studeca Bridge and the Studepa River and the
county road M 6. It goes on toward the west and through a smaileel passes the Bijela Vlaka mountain,
exiting in the Trebi at canyon and passing it over a bridgehesithe flatland at the right (west) bank. It
continues up to the borderline (to the Rldnterchange in Croatia on the Adriatic — lonian Motorway, i.e. it
declines to the Port of Ple). After Trebi at we have a RSF structure type C+Chwaitview on the Trebi at
itself and the Kravice waterfalls. At km 63+500 we have d @ate Structure (end of section, border
crossing), and the border crossing is situated at km 66+000. In thistlsaorder crossing is situated and

dimensioned as an individual structure on Croatian territongesat this time there is no definite decision
and agreement with Croatia about the status of this crossithgt be a mutual crossing with Croatia, is a
part of B&H, partially in Croatia or some other solution). iDessolution of the structure is such than any
option is possible.

Regarding the water companies, part of the route which pabsmsgh BoSnjaci settlement needed
maximum protection measures, which was respected in thisdesigsidering the immediate vicinity of the
water wells. Additional hydro-geological and hydrological irtiggdion works were done of that location
and the wider area, in order to define the real watersflamd influence on them, and, in accordance with
that, to set the highest water protection level (more detailed in timageadesign).

In the area of approximately 25+000 to 33+100 (moderate risk zonejan@8+100 to 46+000 (low risk
zone) the route passes through the Buna-Bunica catchment arethjgharea shall have special protection
measures. From the water protection point, this area requireislspater protection measures which have
been applied in this design, considering the vicinity of some loatngprings. Additional hydro-geological
and hydrological investigation works have been done of this locatimhthe wider area in order to
determine the actual water catchments and influence on thenm andardance with this, the highest water
protection measures applied (more detailed in the drainage design).

From km 45+900 to 51+400 the route runs through a medium level riskegareing the hydro-geological
soil composition, and from 51+400 to 54+950 in a high level risk .zBogther on from the Trebi at
watercourse it is again a medium level risk zone.

The high level risk zone through which the route passes is the pamguhnough the Trebi at
River catchment are, thus special protection measures are glantieis zone. From the water
protection requirements this zone required stricter protection nesasand they were applied
through this designmAdditional hydro-geological and hydrological investigation worksehbeen done of
this location and the wider area in order to determine the actual seatbments and influence on them, and
in accordance with this, the highest water protection measures applieddetaited in the drainage design).

The layout elements of the route from the tents km show that the iatinning in a straight (
except the initial curve at the very beginning of the route wisiéhresult of the route position in
LOT 3, relief characteristics of this area and level of urbanization.

Layout elements in continuation of the route up to kilometer 26 showshbaoute is still
relatively straight, which is a result of the relief itses straight slope in a short and steep canyons
(ravines).

Layout elements up to kilometer 46 show that the route is not conypsgtaight. The beginning
part has a smaller radius due to large relief restrictions| t urban development and location of
the Mostar South Interchange. Remaining part is relatively straight.

Layout elements again show that the route up to kilometer 58 is quite straight. Thengeiginma
larger circular arch in order to avoid historical monument zone atdfjoin continuation the route
follows the relief, which actually means that the layout and gtevaelements run relatively
straight, i.e. (level line is at the terrain level, with crossings of thetieasd Dretelj River valleys.
Layout elements on the last ten kilometers of the route showhthabuite is still quite straight, due
to the relief which is actually a plateau with two canyons (valleys).

Motorway route elements - MC10, are presented with the stakingata (centerline elements
analysis), as part of this project. Minimum horizontal radius vial80 m, and minimum length of
transition curve is 200 m.
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Vertically, up to the tenth kilometer, the routaite is relatively straight with large vertical curves,
rather low embankments (with two larger viaducts), one higher cut ande tun

Up to the twenty-sixth kilometer the route is mostly stretciveith average grades and large
vertical curves. The last route part is in a grade of 5 %@ausecthe route is declining into the Buna
River valley, and because of previously explained obstacles the wmutermt be positioned any
lower. On this part of the motorway route (5%) a deceleration (skivicle) lane is designed (
analysis below). Greater relief barriers are overcome with gegmamber of viaducts and tunnels.
Also, vertically up to kilometer forty-six, the route is mostlyain incline with large vertical curves
with cuts and embankments interchanging. Large relief obsi@aesvercome with several larger
bridges and viaducts, and a tunnel.

Furthermore, up to kilometer fifty-eight, the route is parthaidecline toward the Neretva River
crossing, after which it raises, with large vertical curwegh a row of embankments and cuts
exchanging. Large relief barriers are overcome with sevargér bridges and viaducts and a
tunnel.

The last part of the route, last ten kilometers are mostyckied with large vertical curves and
slight slopes, with an interchange of cuts and embankments. Lalgérbeariers are overcome
with two larger bridges, a viaduct and a tunnel.

Vertlcal route elements on this section (in the direction of chainage incezase)

fall 3,51 % /733,99 m (cont from previous sect. LOT 3)

RF=32000 m
fall 0.73%/1551,01 m

RE= 35000 m
fall 3,97 %/ 2961,00 m X

RF=24 000 m
upward grade 2,35%/1983,00 m

R°=-40 000 m
fall 1,89 %/ 2168,00 m .

RF= 40 000 m
upward grade 0.50 %/ 403,00 m

R = 0000 m
upward grade 0,50 %/ 1288,00 m .

RF=33 000 m
upward grade 2,88 % /1051,00 m

R=-25 000 m
fall 1,77 %/ 1323,00 m X

RF= 25000 m
upward grade 3,07 % /941,00 m X

RF=90 000 m
upward grade 3,50 % /2142,00 m

R°=-37 000 m
fall 0,88 % / 1825,00 m X

RF= 65 000 m
upward grade 0,45 % / 2780,00 m

R°=-23 000 m
fall 3,50 %/ 1435,00 m .

RF=100 000 m
upward grade 2,90 %/ 1486,00 m

R=-25 000 m
fall 5,00% /1741,00 m .

RF=54 000 m
fall 3,55 % /438,00 m

R =0000m
fall 3,53% /636,00 m X

RF=23 000 m
fall 0,42 %/ 1632,50 m

upward grade
upward grade
fall
upward grade
fall
fall
upward grade
fall
fall
fall
fall
fall
fall
upward grade
fall
fall
upward grade
upward grade
upward grade
fall
upward grade
fall
fall
upward grade
fall
upward grade
fall
upward grade
fall

3,70 % /1710,00 m
3,50 %/ 3970,50 m
0,30 %/ 1652,00 m
3,50 %/ 1035,00 m
2,00 %/ 1309,00 m
3,30 %/ 1084,00 m
3,37 %/ 1533,00 m
2,07 %/ 1393,00 m
2,70 %/1027,00 m
3,66 % / 885,00 m
0,32 % /999,00 m
3,66 % / 837,00 m
0,95% / 940,00 m
0,56 % / 1040,00 m
3,44 %/ 1001,00 m
1,89 %/ 1315,00 m
1,24% / 2849,00 m
3,48 % / 1457,00 m
1,04 % /851,00 m
0,52 %/ 1155,00 m
1,75 % /794,00 m
3,64 % /645,00 m
3,64 % /1708,00 m
0.50 %/ 2131,00 m
2,12%/1179,00 m
0,45 % /1188,00 m
0.47 %/ 1152,00 m
2,07 %/ 1304,00 m
2,08 % / 845,00 m

RE= 42 000 m
R*=-150 000 m
R=-35 000 m
RE= 25000 m
R*=-20 000 m
R=-32 000 m
RE= 22 000 m
R*=-20 000 m
RE= 20 000 m
RE= 55000 m
RF=23 000 m
RE= 21000 m
RE= 28 000 m
RF= 25 000 m
R=-30 000 m
RF= 35000 m
RF= 30 000 m
R=-40 000 m
R¢=-23 000 m
R*=-40 000 m
RE= 21500 m
R=-20 000 m
R = 0000m
RE= 34 000 m
R= -40 000 m
RF= 25 000 m
R= -65 000 m
RE= 55000 m
R¢=-24 000 m
R =0000m

(continuation of section in Croatia)
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ANALYSIS FOR DECELERATION LANE

Structures on the route:

ViaductPodgorani 0+640,00 L =1002,5m
Traffic load on the section: Underpas¥inista 4+512,01 O=7,00m
ViaductBoSnjaci 5+760,00 L =394 m (409 m)
AADT: 42 632 veh/day TunnelOrlov kuk 7+210,00 L = 2471 m (2406 m)
TunnelKomi 10+115,00 L =500 m (457 m)
qn for 30. hour (10% AADT) = 4264 Veh/day TunnelDebelo brdo 12+375,00 L = 1058 m (1038 m)
Motorway traffic capacity in a grade of 5,0 % /1741 m x:zgzg\é[ﬁﬁ |ID (I) 1431:22888 :: ; 4214113/220/ f’nog m
- . . . . TunnelVijenac 14+350,00 L =120,00 m (97,00 m)
(Coefficient obtained from respective tables given in the « Bylaw frogeénel 981x».) TunnelOsoje 14+615.00 L = 220 m (50 m)
C=C, n F, F, Fs F, f,veh/hour TunnelOStri rat 16+215,00 L =2808 m (2840 m)
TunnelSamac 18+005,00 L =642 m (625 m)
C, - Possible or basic capacity of one traffic lane at ideal or nielesy traffic conditions ViaductLuka 18+415,00 L =64/184 m
of homogene vehicle arrangement............ 2200 pass.Veh./hour ViaductGostino brdo 1 18+950,00 L =383/124m
n - Number of traffic [anes in 0Ne AIFECION. .......cccueeeeee e 2 ViaductGostino brdo 2 19+380,00 L =56/161m
F.- Factor of influence - type of road and number of traffic lanes................ 0.90 ViaductGostino brdo 3 19+815,00 L=91/148 m
F,- Factor of influence - traffic lane width............ccoooeiiiiiii e, 1.00 ViaductDonje Opine 20+140,00 L = 155/198 m
Fs;- Factor of influence- distance of lateral obstacles..................ccociiin. 1.00 ViaductSvabinjski Do 20+580,00 L =250/270 m
F,- Factor of influence — size and length of longitudinal grade of road........ 0.605. TunnelRudine 21+115,00 L =287 m (260 m)
f; - Factor of influence — composition of traffic flow.............ccccooiiiiiiiiiiiiiis 0.943 TunnelKo ine 1 21+470,00 L =377 m (376 m)
GalleryKo ine 2 21+755,00 L=120m
TunnelRo ni kuci 23+450,00 L =1246 m (1158 m)
F4: [F4pA . (100'RV) + F4KV . PKV] /100= [0687 (100 - 2349) +0.34 - 2349] /100 = 0.605 ViaductKebe 25+152’00 L= 120,00 m
Faon = 0.687 for passenger vehicles Upderpass d¥lostar South Interch. 25+835,22 0 =8,00m
Fuy = O..34O for freight vehicles and busses VI?.dUCtPOSft 26+535,00 L =464,50 m
Capacity BridgeBuna 28+225,00 L=301,00 m
TunnelGorica 29+385,00 L = 408,00 m (396,00 m)
C = 2260 veh/hour Bridge Sjer ine 29+800,00 L =380,00 m
TunnelKi in 30+225,00 L = 369,00 m (379,00 m)
For the requested level of service NU D values of individual factors are BridgeBunica 30+730,00 L = 375,00 m (395,00 m)
ViaductBrijeg 31+435,00 L = 820,00 m (900,00 m)
Fsnu = 1.00 TunnelKvanj 34+060,00 L =2732,00 m (2623 m)
Fonu=0.90-1.00 ViaductRotimski potok 35+590,00 L =270,00 m (330 m)
nu = 0.90 Underpasgiamami 43+899,83 O=7,00m
TunnelSunja glava 47+405,00 L = 490,00 m (490,00 m)
Capacity at D level of service is: UnderpasKr evine 48+401,98 0=7,00m
] o Bridge Neretva 50+850,00 L =980,00 m
Cwu = C Ry - fonu - @hu veh/hour in one direction ViaductDretelj 52+440,00 L = 273,00 m (260,00 m)
Forfau=0.90  Gu = 2260 x 1.00 x 0.90 x 0.90 = 1831 veh/hour per direction Underpassrlova a 96+909,60 O=700m
For f,ny = 1.00 G = 2260 x 1.00 x 1.00 x 0.90 = 2034 veh/hour per direction Bridge Studenica 59+305,00 L=620m
' ' ' ' ViaductPavlovi i 60+050,00 L =380,00 m
Therefore, the analyses show that the deceleration vehicle lane is néadeckfticle). TunnelBijela Vlaka 60+535,00 L = 496,00 m (492,00 m)
Bridge Trebi at 61+280,00 L =380,00 m
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Structures over the route:

OverpasBiluhi
OverpassStarac

Overpassvor Mostar sjever

OverpasXKajtazovina
Overpas©Orah
OverpassStanojevii
Overpasssrabovina
Overpass Kev i
Overpass Torine
Overpassvor Po itelj
Overpas¥oSarice
Overpassstrmac
Overpasd$ora ina
Overpassvor Me ugorje
Overpass$odine
Overpasdol
Overpasssulet

Overpass atviri i Interch.

at km 2+800,02
at km 8+850,00
at km 9+160,51
at km 27+540,00
at km 29+040,00
at km 36+960,02
at km 39+537,73
at km 42+860,11

at km 44+860,00

at km 45+354,74
at km 46+200,00
at km 50+170,00
at km 52+800,00
at km 57+484,57
at km 61+847,00
at km 63+290,53
at km 64+100,96
at km 65+152,15

w=45m
Ww=4.5m
w=8.0m
Ww=55m
Ww=4.5m
Ww=45m
Ww=45m
w=55m

we=45m

Ww=8.0m
Ww=4.5m
Ww=55m
Ww=45m
Ww=8.0m
Ww=45m
Ww=45m
Ww=55m
Ww=8.0m

DRAINAGE

Drainage is based on the road carriageway drainage needmrcodssafe driving conditions, preservation
and regulation of the existing water regime of the widerewvattchment area as well as environment
protection.

Internal drainage is the system of drainage that discharges preaiputatier from the road surface, freely or
by means of dug-in or open impermeable canals out of the road eatchnea, and according to need
purifies the water up to the required purification level, dependimgthe efficiency level on different
filtration structures, and after that discharges the water fre@yha surroundings.

Regarding the traffic safety, carriageway drainage iswgee respecting all valid drainage standards. This is
for motorways and high speed roads standard U.C4.020 according to whiblargisof precipitation water
must be enabled for a return period of 10 years, while for county roads thetusraperiod of 5 years.

In order to calculate the greatest precipitation period adequate data mestiteel srom the weather stations
for areas where the subject sections are situated.

The greatest precipitation water discharge from a ggway can be calculated by a rational method of a
simple analytical procedure or application of accepted softwaregmnsg

3.5.1 Level of protection

The following levels of protection are planned with respedhé practice of environmental protection from
negative influence of water discharge from carriageways:

1st Level of protection

Sections without special drainage requirements. Drainagessthivéunction of traffic safety on carriageway
but all collected precipitation water is freely dischargkuh@ the road or are discharged at one point on
sections where a canal system must be constructed. This kardindge is possible on sections where a
natural or constructed protective strip of soil and vegetagixists along the road, i.e. at locations where
underground or surface waters are not threatened

2" Level of protection

Second level of protection consists of an impermeable drainaggsyith an oil and grease separator and
concentrated discharge of collected water into adequate sa@isces or a perlocation well. This is applied
on sections where surface or ground waters need to be protected with possilgjeesubstervention on the
catchment area after possible pollution.

3 Level of protection

Third level of protection consists of an impermeable drairggéem with an oil and grease separator, a
protection structure of medium purification efficiency and conme¢edl discharge of collected waters into
water sources or perlocation wells. Applied on moderately sensiructures where additional purification
of precipitation waters is needed during possible contaminatidm ligitids lighter than water, prior to
discharge of these waters into the surroundings. Protectioctustrsl of moderate efficiency are those
structures in this design which are under the same titlerided in the Study: "Motorway drainage —
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protection of environment from negative influences", GF-Zagreb, 2008 Ssolutions are used on
constructed sections and planned sections of the Adriatic motorway imaCroat

4™ Level of protection

Fourth level of protection consists of an impermeable drainagfersywith oil and grease separator, high
efficiency purification structure and concentrated dischargeaoliected waters into water sources or
perlocation wells. Applied on very sensitive road sections, wimeoase of pollution with liquids lighter
than water, a high level of precipitation waters is needed béischarging them into the environment. High
efficiency protection structures are those described undeathe same in the Study: " Motorway drainage
— protection of environment from negative influences".

In this higher, fourth protection level are also tunnels thadstafrom the traffic function also have the
function of highest protection level when passing through ecologicallytisereieas.

3.5.2 Oil and grease separators

Oil and grease separators are designed with or withouiopeedischarge, depending on the size of inflow.
On larger catchment areas separators are constructed in pairs.

Critical precipitation intensity for calculation of usable suefacea is chosen as follows:

For 29 level of protection: =15 I/s/h
For 3% level of protection: = 20 I/s/h
For 4" level of protection: = 25 I/s/h

Flow of spilt liquids lighter than water is calculated witDO I/s, and volume for take-in of the same is 15
3
m°.

Allowed surface hydraulic load for the valid critical inflow is 36 m/h.

A total of 22 grease traps are designed with discharges intagbens (10 pcs), infiltration fields
(6 pcs), biofilters (3 pcs) and perlocation wells (1 pc), consigehat these are moderate to high
risk zones (crossing over rivers, sanitary protection zones Prud in Croatia).

Protection or filtration structures

As already mentioned, protection structures can be chosen and dineehaiccording to criteria from the
Study "Motorway drainage — protection of environment from negatifluence", Respecting the climatic,
spatial and other conditions, the best choice would be dry lagamssfikers and infiltration ditches, since
the lack of moisture, thin top soil cover and great terrain paoitity do not allow the use of vegetation
structures.

For catchment areas ending in the Neretva River Delta,catifnarshes can be used, and this is
recommended. These structures guarantee high efficiency in renavilgges of pollution from
precipitation waters flowing in from the motorway. The structcaa be done with minimum
reshaping of part of the existing water surfaces and their edges.

Outlets

Outlets at the ends of the drainage systems are chosen mgctwdihe local conditions. Outlets into
permanent and temporary water flows are possible, e.g. riverewrdywaters. During higher design stages,
special attention has to be given to the choice of location,eeogion protection and the necessary
absorption capacity of the soil.

Reliefs

On very long and large water catchments, permanent and temporanuoastreliefs are possible, with a
protective apron structure, in order to prevent outflow or lightids and floating waste. In this way cross
sections of main canals can be decreased.

INTERSECTING OR CROSSING THE ROADS, PATHS AND OTHER
INFRASTRUCTURE

For land strips where motorway construction interferes wighr@ach, approach roads or parallel roads shall
be constructed along the motorway route.

In accordance with the regulations and usual practice, the plamassings, passages and road relocations
shall be of the following type:

TYPE 1 \;=60 -80 km/h (county roads)
Width: 1,50 +2x 3,50 +2x 0,50 + 1,50 =11,00 m
Grade: gax= 8 % (Hilly terrain)

TYPE 2 ; =50-60 km/h (Regional roads) :
Width 1,00 +2x 3,25+2x0,30+1,00=8,40 m
Grade : gax= 8 %:

TYPE 3 ;=40 km/h (Local roads) :
Width 1,00 +2x2,25+2x 0,20+ 1,00=7,90 m
Grade : gax= 11 %:

TYPE 4 ;=40 km/h fion-classified and agricultural rogds
Width 1,00 + 2x 2,25+ 2x 0,00 +1,00=6,50 m
Grade : gax=11 %:

All crossing of installations and other infrastructure shalladequately protected are relocated according to
special requirements of respective authorized institutions smhations given in separate installation
relocation designs
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INTERCHANGES

Interchanges on the motorway are designed as several level interchatiyesspéct to the design speed for
this kind of motorways. Types of interchanges are chosen accdodihg traffic and technical criteria for
their design

It is assumed that the motorway shall have a closed systtt payment where trumpet type interchanges
are suitable. Interchange ramps are designed in two levels for Vmin=A0 km/

Maximum longitudinal ramp inclinations are up to 6 %, but only ateslazhere this could not be
minimized.

The calculated distances between interchanges prove the adnmmot of their position. As part of the
interchange design solutions we can find also solutions ofoapiprand connecting roads from the
interchange to the existing road network.

LOT 4 includes a total of five interchanges:
Mostar North Interchange at km 9+160,51 with connecting road L= 4240 no tipet
connection to the M17 road in Vrapi.
Mostar South Interchange at km 25+835,22 with a connection to the coudtiréal.
The Interchange is a part of the toll payment system argdattiumpet type interchange,
considered most optimal for organization of toll payment system
Po itelj Interchange at km 45+354,74 with connecting road up to the M é near
Domanovii.
Me ugorje Interchange at km 57+848, 60 with connecting road to the e¢gimad R425
near Zvirovii.
Zviri i Interchange at km 65+152,15 with connection to the regional road R 423.

The last listed Interchange is not in the toll payment sy¢tlecal and border crossing regime, toll
payment at the frontal toll gate at the motorway route) and theisiot a trumpet type interchange
but adjusted to local conditions. Due to the vicinity of the border crossing and quitetdsfisan
the area which does not use the motorway, or in the stage mioéoevay through Croatia is not
continues, for these passengers entrance/exit to t he motorwagbied through this interchange
(toll payment at exit or entry to the motorway is at the abtdll gate in front to this interchange.
In the future, when the motorway through Croatia is completed andidioalc transit will be
ongoing through the motorway and toll shall be charged (local @ati$ocal border crossing can
not be used).

TOLL GATES (TG)

Toll Gates represent a structure consisting of thregnaltgarts, the toll booth, the canopy structure above
and the toll payment control structure.

Each of these three elements represents a functional unit in itsbHisasuch a design task.

The Toll booth must ensure comfortable working environment foligint Bour work shift and at the same
time be able to ensure toll collection and ongoing of traffic.

The overhead structure or the canopy must serve as a roof feulifext traffic surfaces and at the same
time offer visual traffic information for easier and quickaissage of vehicles incoming for toll payment. It
should ensure lighting of the subject traffic surface, pratactigainst sun and other possible weather
conditions.

The pay toll control building must offer an area for traffimtrol at the toll gate structure itself, at the eam
time ensuring adequate working conditions, supply of air condition arishdpéa the tool booths, supply of
electricity for the overhead structure as well as everytheegled for satisfactory toll payment operation

Toll gate (TG) Mostar North consist of 8 toll booths and 9 tdtines. TG Mostar North has a
ground floor structure - pay toll control building and passage faadatge vehicles, roofed
parking for employees and a power supply structure.

Toll gate in the Mostar South Interchange has 6 tool booths, Ttiafies. Toll gate structure has
a ground floor structure - pay toll control building and passage fia éxrge vehicles, roofed
parking for employees and a power supply structure.

Toll Gate Poitelj consists of 4 toll booths, 5 traffic lanes. TG Mostar Nwdis a ground floor structure -
pay toll control building and passage for extra large vehicles,dqudeking for employees and a
power supply structure.

Toll Gate Me ugorje consists of 3 tool booths, 4 traffic lanes. TG Mprjehas a ground floor structure
- pay toll control building and passage for extra large vehimdeded parking for employees and a
power supply structure.

Frontal Toll Gate at km 63+500 consists of 5 toll booths andffictianes. Toll Gatdvas a ground floor
structure - pay toll control building and passage for extra lasjecles, roofed parking for
employees and a power supply structure.

Pay toll control building is a one level building with offices, offiwith vault for storage and
counting of daily income, traffic control offices, wardrobe for ergpls with lockers, toilets, and
showers, as well as office where pre-paid tickets can be gaedhsituated in the entrance part of
the building.

Boiler room, booster pump room and a storage room for all mechanat&lectrical equipment is
situated near the entrance and connected to the toll booths and ¢gnomans of installation
ducts
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TRAFFIC CONTROL AND MAINTENANCE CENTER STRUCTURES (TCMC)

Traffic Control and Maintenance Center is a structure congistf several buildings on a plateau, surface
area approximately 150x80 m.

TRAFFIC CONTROL AND NMAINTENANCE CENTER / TCMC /ansists of the following buildings:

BUILDING A - Main building and workshops

BUILDING B — Garage for freight vehicles and fire engines
BUILDING C — Garage for passenger cars and warehouse
BUILDING D - salt silo

BUILDING D1 - storage for CaCl2

BUILDING F — garage - car wash

BUILDING H - auxiliary, service structures

Technological process ongoing in the TCMC consists of servicingethieles according to need, in each of
the TCMC buildings. Precisely because of this, a cirdidar of activities and vehicles is most efficient,
which in fact defines the building arrangement in the TCMC strac Traffic control and management, as
well as the definition of the necessary tasks to be done aimedein the main building. Main
communication center is also situated in this building whdreeldvant data is being collected for the
sections maintained by the TCMC

Building A serves for and is sufficient for offices of tmployees and their activities (offices, control and
communication center, archives), as well as a restaurantmiplogees (kitchen, storage rooms and dining
room ), toilets and rest rooms (for employees on call) , works&aghdboiler room. The building consists of
a ground and first floor. External dimensions of the building are 56,00 m /19,00 m

Building B is a multi — functional hall containing garagesffeight vehicles, garage for fire engines and a
room for fire-fighters on call.

The building is a ground floor building with a clear height 5,0@rmd external dimensions 36,50 m / 24,50
m.

Building C is a multi-functional hall serving as storage for equipment andnaeicars.

Building is a ground floor building, clear height 4,00 m and external dimensions 36,50 m/ 12,50 m
Storage area in the first part is intended for storage of largeizement, with a large steel erected gallery.
In the center it serves as a garage, and in the rear it serves@ga space, height 4,00 m with shelves
bearing capacity 500 kg/m2.

Salt silos, Building D is a prefabricated wooden structure placed on a fimmaftour reinforced concrete
footings. Filling of the silo with salt and emptying is done by pneumatic conveysunt@n and free fall).
Capacity of each salt silo is 250 m3. Capacity of a block of silo’s (4 peac3)0 m3 of salt.

The silo’s have a maximum height of 18,00 m, diameter 5,00 m. Passage intendedfes weter the silo
is large enough for passage of a snow-plough width 4,50 m.

Building D1is intended for storage and preparation of calcium chloride / CaClprdowet salting. The
structure has a reservoir for preparation of calcium chloride sojutapacity 5000 I. A total of 20 t of
calcium chloride can be stored.

The building has a ground floor+1. Layout plan dimensions of 12,25 x 5,25 m.

The ground floor contains a reservoir where the calcium chloridedgroig being mixed with water in
exactly defined proportions. A storage of calcium chloride aequd next to the reservoir. The reservoir is
filled with calcium chloride powder through a funnel placed on the first floor, whersedwegaining calcium
chloride are lifted by means of a fork lift.

Building E consists of a plateau where vehicles are filled with daed® has a concrete pavement (23,00
m /9,00 m) —with anisland (1,50 m/ 7,50 m) containing two generators for gas outfldvin thét

green strip along the structure two reservoirs are dug in for gas stStagege of diesel gas is planned
exclusively for the needs of service vehicles of the TCMC. The canopwnbove the generator for gas
outflow is 7,90 m/ 10,90 m, and the clear height is 4,86om the carriageway. The building is a single
storey building with external dimensions 3,80 m /5,00 m, and has space for only one enfieygas
station is planned for internal use only, i.e. only for the needs of the TCMC

Building F — is a free standing structure intended as avaah for service and maintenance vehicles
used on the motorway? Building is placed on the middle island imregdadjoining the gas station.
External dimensions are 6,80 m x 20,00 m with a maximum height 6,35 m.

The Canopy, structure G has a layout size 26,0 x 13,0 mi.e. it covers a surface3e®»0fm2.
Ten exterior and 10 interior parking places are planed to be covered.

Two TCMC structures are planned: TCMC Mostar North and TCM@ Zvimmediately after the

exit from the Zvirii Interchange (on the R 423 road), enabling good connection to the motorway as

and from outside through the local network.

Plateau

The TCM Plateau has a safety fence app 1,50 m high. The maamantnas a sliding type door
that open by means of an electrical drive motor from the doorkeeper. All green surfaces are
landscaped according to the design. Pedestrian surfaces are constructedaeméte square blocks.
The plateau has a fire protection system consisting of external ground hydveorknet

ROADSIDE SERVICE FACILITY (RSF)

TYPES OF ROADSIDE SERVICE FACILITIES (RSF)

Roadside service facility is a part of the motorway stméctand influences the standard level of the
motorway. It is situated inside the fenced motorway area and is a plaet mbtorway.
Roadside service facility (RSF) serves the needs of the passangevehicles.

It is usual that the direction of vehicles is in accordance witkréffiic direction on the motorway.
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Roadside service facilities are constructed on both sideg ondkorway, on opposite the other if possible in
order to decrease the costs of infrastructure installations.

Roadside service facilities can be divided on several types:
TYPE «D» Rest areas have approaches and parking lots, minimum gréacesurarea for lunch and rest
and toilets.

TYPE «C» is a higher category structure and it offers, among otherhasecof gas, parking areas, rest and
recreation areas.

This means that the RSF has a gas station with a shop, sbffpeand toilets, parking area for all types of
vehicles, green areas for rest and recreation with toilets.

TYPE «B» is similar to type «C» with a larger parking area, ddppgnon the number of vehicles according
to the ADYT for a certain time period, and separate restaurants and grieemest and recreation.

This type of RSF can be extended with construction of roofnenatdy the restaurant or above it, thus this
type of RSF would become a type «A». Additional services offered can be a baawas workshop etc.

TYPE «A» is a roadside service facility with a full variety of semgdor the motorway users, with the basic

offer consisting of a gas station, parking lots, a motelguoeant, shops, toilets, information desk, tourist

agency, exchange office, gym etc.), green surfaces forrréstareation, as well as additional services, e.g.
a camp, fruit and vegetable shop, newspaper shop, souvenir shop etc.

POSITION OF RSF’s

When choosing the position of RSF one has to consider the distancthéoimerchange, which should be a
minimum of apr. 2.000 m because of the vertical traffic signs and markings.

The RSF should be located on a flat motorway part or in a giglve which is safer and visually better
noticed for entrance and exit of traffic (since this is a flatlapd,ahe situation is very similar).

This position should be considered as good if there is naturakcesdn the vicinity which can be used, or
the vicinity of an inhabited area.

Nearness of infrastructure installation connections must also rmdeced because of the costs of such
connections.

If there is not a sufficient number of vehicles accordindi@®@ADYT in the motorway development stage,
the planned RSF’s and its capacities shall remain withimtiterway area, but all are not to be constructed
— only according to need, and the construction can be combined. Ctiostoan also be done only on one
motorway side per type, e.g. Type «C» on one side and type »D» on the other motorway side.

Namely, RSF type «D», it is the obligation of the statéherconcessionaire to construct such type in a
closed motorway type prior to a pay toll , since thisdesidered a standard for such a motorway, while
other services are offered, constructed and given in concession.

The subject section of LOT 4 includes the RSF strudBijedo polje, type A+A, at km 3+500,00
which will service part of LOT 4 and part of LOT 3.

The motel is situated along the parking areas, designedctessic motel type where the guests are
registered only through the reception desk.

The motel is organized in two levels - as two separateespéice restaurant and the motel with double
bedrooms at the first and ground floor, and an entrance with all servicesargdes running of the motel.

The rooms are connected to the reception desk and entrance byaheareevator and staircase, as well
as with a shop. There is also a room adjusted to the needs of disabled, pégtbanparking place.

The ground floor consists of the restaurant and motel kitchead@jothing spaces as well as the entrance
to the restaurant and the motel.

The entrance hall to the restaurant also includes toilefsakgengers in transit, with a nursery room and a
toilet adjusted to the needs of disabled persons.

The restaurant also has a coffee shop with a terrace whiobnnected to the restaurant terrace. At the
entrance of the restaurant there is a shop for passengers in transi

The RSF also has a gas station, parking lot and rest areas.

The following RSF structure Rotimski potok, type B+B, at km 37+700,00, which will service a
part of the route between the borderline and Bijelo polje.

The restaurant is designed as a ground floor structure, witmifisagt and stressed horizontal
divisions, creating a picture of a structure with separate banged units. The RSF also has a gas
station, parking area and a rest and recreation park area.

At km 42+550 the roadside service facilNgretva, type D (only in the south direction).
The next planned structure is the R&Rvice, type C+C, at km 62+395,00 which will facilitate

part of the section between the state borderline aniteRoThis RSF includes a gas station with a
smaller restaurant, parking area and rest and recreation area.
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3.6 SPATIAL BOUNDARIES FOR ENVIRONMETAL IMPACT STUDY RESEARCH

Area of influence
The corridor under analysis passes through the following countesgtand settlements) of the
Federation of Bosnia and Herzegovina:

1. Mostar

2. Stolac (along the borderline for app. 2 km)

3. apljina

4. Ljubuski

The subject area includes different population densities at diffg@laces, with mostly smaller
settlements, villages and town conglomerations — county centersar€hiss only partially used for
agriculture, divided mostly into smaller plots and extensive cultimatiand only in a smaller
percentage for some intensive agricultural production of som#resiitherbs, grape vine etc.). The
area has also several natural monuments which are the basiee fpresent and future tourist
destinations (rivers, waterfalls, old cities — Relj, archeological sites). One can say that there are
elements of «untouched nature», as a significant potential foefdevelopment. Also there is the
Neretva River, which in itself represents an exceptional natasalurce and a potential tourist
destination, especially in its lower course. Considering these characteristics of the area, it is
obvious that care must be taken when planning the future motorwayocoend evaluation of the
present value of the existing settlements and economic activitdisre and the need for better
organized protection measures.

With reference to the water resources (surface and groundsyyated the evaluation of negative
impacts of motorway construction, the area of consideration incladeskilometer from the left
and the right side of the marginal contour line of this latgecwire. In situations where it is
justified from the hydrological, ground water protection point of viewd in defining the area
under consideration, a much wider boundary was applied (3 km on each route side.).

Respecting the hydrological characteristics and relationthen LOT 4 area of influence, a
hydrological map was prepared (Attachment 12.3.3.) based on the re$ultsestigation
undertaken until now, as well as all available sources, thefligshich was given at the end, in the
Bibliography part of the Study. Based on the presented hydro-geal@jgments, three categories
of terrain were identified with respect of the forecaste# o ground water pollution, and
presented on the map, as well as five significant watercourses.

Furthermore, a map of restrictions regarding water sourcdseleasprepared (Attachment 12.3.5.).
This map shows the sanitary protection zones for water sourdedadadn the public water supply
systems along the LOT-a 4 route (marked with red signsidimgy the zone mark), as well as
sensitive areas regarding ground and surface waters (marked aiitpecaslant signs). Sanitary
protection zones are areas defined through investigation works, teelegally protected by
respective Decisions, where protection measures are beingnm@pled in accordance with this
valid Decision or legal Act. Sensitive areas include surfacera@urses and their banks along
which the route is staked out or which are intersected by the emuteell as all aquifers through

which the motorway can possibly pas, with implementation of all plessieasures of protection
and decrease of negative influence on ground waters.

3.7 WASTE MATERIAL AND EMMISIONS
3.7.1 Historical overview ( period up to the year 1991)

Early 80-ies mark the development and expansion of a wide varietglastrial plants. That is
why we can now find factory plants in the wider Mostar town arehin the immediate vicinity of
the town, plants for manufacture and processing of metal, ®xi@od, aluminum, food products
etc, These industrial plants are mostly located in the southern zone of Mostar.

Parallel to the construction of these factories, hydro-elecpmaer plants are being also erected
in the county area and one of these plants enters the urban zone.

This kind of development of the county and town has a direct influence arhéinges marked
through the quality of environment, but best marked through the chahgegime in all segments
of the eco-system (soil, water, air and biocoenosis).

3.7.2 Some orographic and climatic properties of Mostar dwn significant for air quality

Mostar is exposed from the southern side to direct influence &dhatic Sea, while the northern
part of town is open to the higher mountain ranges (Vele, Preafpulja), and therefore has a
changeable Mediterranean climate with extremes in certé@meats(strong winds, high
temperatures, large precipitations and long droughts).

With increase in the number of pollutants and the quantity of contamitiaerts is a possibility of
temperature inversion occurrence during the winter period. Sigmifataudy weather, quite often
without precipitations is a characteristic for this worn during abumn and winter period and
influences the vertical air circulation, which enables the evgasses to be kept in the lower layers
of the Mostar climate atmosphere. Wind is a frequent occurrenite itown area and can reach
significant speeds, from 10 to 12 m/s, and occasionally even gthatedd0 m/s. The dominant
direction of wind is north and north-east.

3.7.3 Sources of pollutant substances in Mostar town

Air pollution in the Mostar town area and its surroundings is caumedlifferent sources,
immovable and mobile sources. Immovable sources are dominant, consitieimgumber and
capacities, starting from industrial plants and a large numitzgionally positioned boiler rooms ,
up to numerous private stokeholds. Mobile sources are a dominant sourcaubbmpaluring the

wormer period and originate from traffic in the narrower and wider town area.

COMPLETE LOT 4:

VOLUME (MAP) ENVIRONMENTAL IMPACT STUDY FOR CORRID® Vc, LOT 4.

pgs 46/163
XX LOT 4_SUO 20070503ENGLI.doc



BOSNIA AND HERZEGOVINA
PROJECT "CORRIDOR Vc MOTORWAY"

LOT 4 MOSTAR NORTH - SOUTH BORDER

According to analyses undertaken during the 80-ies and 90-iessitoveluded that heating of
residential and business areas is done with different energyespual still being used for this
purpose. Except coal, boiler rooms also use other fuels like neatj mazout and wood. Out of
the total number of boiler rooms in Mostar (91 boiler rooms with 186 boilers), 69% of looihes r
use heating oil, which is actually better than coal. Coal is is2#l boiler rooms with a total of 46
boilers and a total power of 84 million kcol/h. A total of 19, mosttgér industrial boiler plants
are situated outside the town itself, which is favorable, and out of & p&nts or boiler rooms
running on coal, 8 of these are outside the town area.

There are no data on the used quantities of liquid fuel.

The biggest pollutants of air in Mostar, among the boiler plants are given bellow, amidbeis
according to the size and power expressed in kW:

Aluminum production 139.883,70 kW
plant

Compressor Factory
“Soko” Factory and

plants

37.200,00 kW
33.488,288 kW

M. Tito Street 13.639,89 kW
“ uro Salaj” Textile 13.116,27 kW
Factory

B.Brijeg I and Il 9.883,70 kW
residential blocks

~,Hepok* Factory and 5.999,97 kW
plants

S.Radi Street 5.458,90 kW
Rudarska and Avenija  5.442,52 kW
Streets

Hotel “Rua*“ 5.232,05 kW
M. Gubca Street 2.325,58 kW
A. Santi Street 2.072,07 kW

Based on the data gathered by the Department for Energy ares®Ermgineering , of the Sarajevo
Faculty of Mechanical Engineering, it an be concluded that Méstar center is exposed to the
greatest pollution level, while town suburbs are not so polluted, excdp northern part of town
where the pollution level is raising again due to industrial plants located in tlzat are

The industrial plants emit 10 times more,3kan the boiler rooms or boiler plants, and fly particles
up to 6 times more.

The mentioned pollutant plants differently influence the quality ofefoatmosphere layers in the
town itself. This was confirmed by measurements of &@d soot during a period of 6 years
(1985.-1991.) at four different measuring stations: Bijeli Brijdgg toad to RaStane suburb,
“Aleksa Santi” Street and ekrk settlement (left river bank). The following was concludBte
level of SQ at the measuring station irekrk significantly differs from the rest, followed by Bijel
Brijeg, “A. Santi” Street and the road to Rastane suburb.

From the obtained data it can also be concluded that thevalDes differ significantly during the
winter and summer periods, proving that the meteorological influenamgother factors, greatly
affects the quality of air in the Mostar town valley.

When comparing the standards with average annual values meassthiedreeasuring stations, it
can be concluded that the measured values gfa®@ soot are under the border values, but at the
measuring station. Values obtained at tle&rk measuring station are near to the borderline values.
During the winter period these values are 3 to 9 times larger doneng the summer period.
However, there is a trend of concentration increase even duringuthmer period at the
measuring stations at Bijeli Brijeg and Road to RasStani suburb.

Traffic influence on air quality in the town has not been medsiw@wever it is a known fact that
cars contribute to pollution of environment.

Main pollutant substances from cars are: CO, hydrocarbons, N&xlyPparticles and traces of
SO..

3.7.4 Present situation (period from the year 1996 to 2G0)

The Mostar valley had 13 significant industrial plants before te(Wwefore the year 1991). These
were:

VELMOS “ — Meat producing industry
“Hepok* Distillery

“Hepok* Vine Factory

“Hepok* Juice factory

Dairy plant

“Hekom* Compressor factory
Tobacco Factory

DP — ELPI — Presses panels factory
“Soko “ Aeronautical industry

“ uro Salaj* Textile industry
Alumina production plant

Aluminum production plant
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Industrial capacities in the Mostar town, as well as in oth&ns$ of the Federation of Bosnia and
Herzegovina are used very little or not at all, due to their danaad destruction during the past
war, or due to lack of some significant resources. Fromlibeeamentioned industrial plants, after
hard efforts and large investments, only the Aluminum production Faatoryhe Dairy factory are
in operation. However, this status of industrial standstill is simptyacceptable, since it not only
stops economic development but also hardly enables the level egistemiimum for the
population.

However, although the number of industrial plants is decreased, Mosgta valley and its wider
area have numerous other sources of air pollution, emitting signifopaentities of different
pollutant matter. These are:

- Traffic

- Construction material production plants

- Electricity power plants

- Bakeries

- Households

- Large number of waste dumps in and around the town itself.

Measurements undertaken in town

During the period 1998 to 2004, sampling and air quality control was continuously done at one
measuring station — The Department of Sanitation in the “ M.Tito “ Streetording to the Bylaw
on protection of air quality, Official Gazette of Bosnia and Herzegovina no. 9/87 &tj 10/
numerous pollutant matter was defined which are being tested in air. In aceondtinthe
available equipment, Department for Medical Care in Mostar measured the catoemf the
following pollutant matter in air.

- Sulphur dioxide (S

- Nitrogen oxides expressed as NO

- Fly patrticles.

Based on the results on air quality obtained in the period 1998 — 2004, the following was
concluded:

- At the turn of seasons, spring — summer and summer autumn, there is a significamt numbe
of days when Sgroncentration values were not registered

- Sozn%oncentration values are nearly constant during summer and are within 0,038 — 0,068
mg/nt.

- During the winter period, the SCconcentration values differ between 0,054 -
0,146 mg/m. Increased S©value during winteis a result of pollutants and increased
consumption of all types of fuels.

- Values of S@Q measured during the year do not exceed limit values.
- Values of fly particles measured during the year do not exceed limitsvalue

- Values of NQ during the summer period remained constant, somewhere between the
values 0,028 mg/fto 0,046 mg/m

- NO concentration during the winter months differed within the limits from 0,032 ?‘ng/m
to 0,062 mg/m

Since a large number of industrial plants are not in operation, this directlynicdluiéhe air quality.
Today, dominant factor of influence on air quality in Mostar is traffic, whidssecially
noticeable during the summer period, when the number of vehicles increases dusttoisitors
and persons working abroad and spending their holidays in the mother country.

Based on the known type and number of pollutant sources and results of previous investigation
works and research the level of air pollution has been significantly decreased pasetbta the
period before the year 1991.
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4 DESCRIPTION OF ENVIRONMENT/HABITAT THAT COULD BE THREATH ENED
BY THE PROJECT

4.1 POPULATION AND POPULATION DENSITY
4.1.1 Introduction — description of project
Because the characteristics of the area must be defined in detail — ean dajalation,

evaluation of all motorway variants in the defined area, description of me&supesvention,
decrease and remedy of unfavorable influences on the population, as well agysadtiol

evaluation of motorway influence on the habitat and environment - this evaluation is based on t

analysis of available statistical data and other materials, availatlengntation, comparative
analyses and results of investigation works in the potential area of motaywiaipc Field visits
and investigation works were organized in March 2005, and January 2006.

4.1.2 Subject area

The corridor, subject of this analysis passes through the following counties, ®#ttlements) of
the Federation of Bosnia and Herzegovina:

1. Mostar

2. Stolac (along the county boundary, app. 2 km)
3. apljina

4. Ljubuski

The subject area has different population density, predominantly small and \edrgesttiements,
(villages) and urbanized area — county centers. The existing surface$ygrartally used for
agriculture, smaller privately owned plots prevailing, and extensive cuttivatiith only a smaller
percentage of intensive agricultural production of some cultures (herbs, vinell@cgrea also
includes several natural sites which can be potential tourist destinatians, (falls, ancient cities
— Poitelj, archeological sites). One can say there are elements of wuwhddbnautre», as a
significant potential of future development. Also, the Neretva River flows thrihiglarea, and is
in itself an exceptional natural resource and tourist potential, espenidabylower course.
Considering all the above mentioned characteristics of the area, it is evidespiettial care must
be taken when planning the future corridor route, regarding validation and mrahfahe present
settlements and economic activities, natural habitat and organization of adagtedtéon
measures.

4.1.3 Population data

From the collected statistical data ( obtained from the Federal Offfémtistics of the Federation
of Bosnia and Herzegovina) it is evident that the subject area is mainly inrdegbdna —
Neretva Canton of the Federation of Bosnia and Herzegovina, which has a total of 224.535
inhabitants in the year 2004, according the Federal Office of Statistiash is 8 % of the overall
population of the Federation of Bosnia and Herzegovina.

The population distribution is a follows in the subject area, having in mind the corridorandte
the number of inhabitants (estimate from the year 2004):

1. Mostar (total) - 105.454

2. apljina- 22.573

3. Stolac - 13.001

4. Ljubuski (falls under the West — Herzegovina Canton) - 22.070

Furthermore, the data shows that the number of employed inhabitants in the Herzeddeintva
Canton stagnates (41.000-45.000 inhabitants, with a tendency to decrease), and the number of
unemployed persons (20.000-25.000) also stagnating, but with a slight increase, which only shows
that there are less opportunities of employment in the subject area.

Industrial production indices show a negative trend during the period 1999-2003, but with a slight
increase during the period 2003-2004. Furthermore, the data show that approximately 60.000-
65.000 tourists visit the canton, showing a slight increase in the number of visits.

Estimate of potential influence of the motorway shows that it has a negalieno® primarily on
the existing values of the area, i.e. the activities representing liveliholoe pmpulation, i.e.
activities through which are the primary or secondary source of incomeu{ageg or those
activities which could be the sources of income (tourism and activities whiokvemtually grow
and develop along the motorway corridor). In this sense the following activitiesreas could be
especially endangered:

Tourist sights and protected areas — rivers, paths, waterfalls, ancienlditesvn Poitelj

Existing settlements — due to the nearness of the motorway route and diffituéa
cause

Protective measures that should be undertaken are summed up in the following:

Avoid motorway route through especially valuable areas —agricultural, aiudina

historical protected sites and protected nature parts

Relocation of route — as much as possible — outside of areas defined as espeaélg val
(natural, cultural etc.)

Relocation of route as farther away from the present settlements asgossibl

It can be concluded that the chosen corridor does not endanger the presemisdotivéuse it is
situated along the borderlines of fertile land valleys and displaced as muevaaspossible from
the present settlements, thus decreasing negative influence on the population touemini
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4.2 CLIMATIC AND WEATHER CHARACTERISTICS
Introduction

The specific geographic position and relief of Bosnia and Herzegufh#gnces its complex
climate. With respect to this, one can differentiate three agpareas, with more or less distinct
boundaries. These are:

The Southwest — Mediterranean, i.e. Maritime climate
Central part — Continental — Mountainous, i.e. Alpine climate and
The North — moderate continental, Central European climate.

Southwestern parts of Bosnia and Herzegovina (parts inclining toarNdretva River valley),
are in the Maritime climate area. Due to the vicinity of Ad¥iatic Sea, which radiates warmth
during winter accumulated during the summer months, the mean Jaeogrgratures are high
(from 3 to 5C), while the summers are dry and hot (absolute maximum tetapesdrom 40 to 45
°C). Mean yearly amount of precipitations varies between 1000-2300 &fmd mean yearly
temperatures range from 12 to 6. Snow is in this area very rare, but not an impossible
occurrence.

Data obtained from four weather stations in the period 1961-1990, wede fois analysis of
individual parameters of climate of this area.

Table 1. Weather station coordinates

Weather station ij 1 Hs (m)

Salakovac 427 1752' 110

Mostar 4321 1748’ 99
apljina 4305' 1743

Neun 42°56' 17°36'

Air temperatures

Depending on the position above the sea level, the mean yearlgregorps range between 12 to
15°C (Graph 1.). The lowest average monthly temperature during thevetbseeriod was °C
(January), and the highest average monthly temperature wa€ 2812y). Absolute minimum
temperature was —10.4°C, and absolute maximum temperature wWis.41.2

Total number of days with frost occurrence is on the average 22 days per yeageAwstalay of
frost occurrence during a year is November 10, and the average last daypstith fiMarch 26.

Graph 1. Mean monthly air temperatures(°C)
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Temperature regime of soil

Based on results of soil temperature measurements undertaken duringysarsrait depths from

2 to 50 cm (period 1981-1990), the mean and maximum zero isotherm penetration depths are given.
Depth of zero isotherm penetration does not depend only on the height above sea level.sThicknes

and duration of the snow cover is especially important at the beginning and end of wiatsane
applies for lower heights. Because of thin snow cover the zero isotherm penetigreater depths.
Because of this, the greatest depth of zero isotherm penetration during thecbpsends in
Mostar was 20 cm and inapljina 26.7 cm.

Mean value for zero isotherm penetration depth for Mostar is 9.6 cm andginu 10.7 cm.
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This data, compared with the above mentioned air temperature datalsitotivere is a marked
occurrence of temperature inversion in the widapljina area, and this can be seen in the bellow
given graphs on fog occurrences.

Graph 2. Zero isotherm penetration depth (cm)
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Precipitations

Average yearly amount of precipitations varies between 1000 to 2300 I/m2, dependingeigthe h
above sea level. The yearly variation in precipitation is typaraMediterranean climate (Graph 3).
The greatest amount of precipitation is in the upper parts of thetMdeRiver valley (near the
vrsnica and Prenj Mountains). The greatest amount of precipitatiarsodaring the winter
months, monthly quantities varying between 120 I/m2 to 250 I/m2. 8shalinount of precipitation
occurs during the summer months; monthly quantities carrying between 30 I/m2 t®80 I/m

Maximum daily precipitation quantities range between 35 I/m2 td/b@®for the complete subject
area , detailed data for respective return periods are givémeitiTP diagrams for the weather
station Mostar.

Precipitation intensities are very high, e.g. the hourly valuegerafiom 70 I/s/ha with one year
return period, to approximately 400 I/s/ha with hundred year return period.

Graph 3. Mean monthly precipitation quantities (I/m2)
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Snow is a rare occurrence in this area. Averagebeurof days per year with a snow cover higher
than 10 cm is under 2. The most frequent occurreicenow is in January (average 0.8 days).
Greatest number of days with a snow cover ovemiGigh is 10 days and was recorded during the
winter of 1985. Maximum height of snow cover wasc87, recorded in March 1971.

Air humidity

Average yearly air humidity level ranges betweeraf@ 75%. Greatest humidity occurs during the
winter months; mean monthly values range betwéketo B0%. Least air humidity occurs during
the summer months, mean monthly values rangingdsstVs0 to 70%.

Fog

Fog occurrence is rare in this area, 3 to 9 dagsly®n the average. It is mostly marked in the
apljina area, especially during the colder parthaf year, while during summer it is practically
non existent (Graph 4).
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Graph 4. Mean number of days with fog
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Wind

Distribution of the frequency and mean wind spealdies per direction (wind rose) mostly depend
on the local terrain orography. As can be seen filterwind roses given in attachment, for weather
stations Mostar, apljina and Neum, the wind rose shape depends ynostlthe direction and

position of the Neretva River valley. It can bersdkat the most frequent wind directions are

northern i.e. northeastern.

Based on the given mean wind velocity values, tlustmvindy part of the Mostar area can be
defined, with wind speed amounts to 3.3 m/s. Tharatteristic wind of this area is the Bora. Bora
can be a cyclone or anticyclone wind, dependinghertytpe of front causing it. The cyclone Bora is
a strong blowing wind, but with an even wind spestile the anticyclone Bora blows in bursts

that can reach even hurricane values.

As can be seen from Graph 5, maximum wind speecseex35 m/s , mostly during the colder part
of the year. All throughout the year, storm windiues are possible , but Graph 6 shows that this is
mostly during the winter period (During Decembed danuary, 5 days on the average).

Graph 5. Mostar Weather station
Yearly distribution of maximum wind speeds
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4.3 GEOMORPHOLOGICAL PROPERTIES

The motorway route runs over a morphologicallyefignt terrain, which influenced the number of
structures on the route (tunnels, viaducts, bsjige

In its first part, the motorway route passes owveerrplatforms, followed by the slopes of the
Podvele je Mountain where the largest number afnels is concentrated. After the Blagaj
settlement and crossing over the Buna and BunivarRi it reaches the plateau near the Neretva
River Canyon. From there onward, the route passesigh a morphologically simpler terrain, with
crossings over the Rivers Neretva, Studsm and Trebi at. The terrain is poorly covered hwit
vegetation and relatively passable.

Morphologically and structurally is a karst areatbé Outer Dinaride Mountains. Except the
carbonate rocks which form the mountain reliefe @tiuvial layers of the river valley are also quit
developed.

The river canyons, i.e. the Podvele je Mountainpsi® are morphologically most characteristic.
However, ditches and pits are also marked on taeegl, mostly caused by tectonic activities, as
well as karst sinkholes and depressions, mostlgdfiby red soil i.e. Terra Rosa. Quarternary,
alluvial — prolluvial layers are predominant in theer valleys and canyons. Along the slopes, but
also on greater part of the plateau rocks can lect®l on the surface, whose abrasion or
weathering zones are mainly assumed on the basigpefience with similar materials. This should
be confirmed by investigation works in the nextigestage.

4.4 GEOLOGICAL, ENGINEERING-GEOLOGICAL AND GEOTECHNICAL
PROPERTIES

4.4.1 Geological properties

The motorway route passes through an area whicersdwo sheets of the Main Geological Map
(MGM), scale M 1:100000 (OGK 100), i.e. the sheetshhr and sheet Metkoyiwhich have been
used for chronostratigraphic division of layers émeir spread, with respective interpretations.

4.4.1.1 Lithostratigraphic properties

Layers of Mesozoic and Cenosoic have been idedtfi¢hin the boundaries of the motorway route
and that is why we have lithostratigraphic unitshwiarge chronostratigraphic scale — from Upper
Jurassic (Malmian) up to Miocene. Among these,léinge surface area is covered by Cretaceous
layers which have been explained in more detail.

UPPER JURASSIC (V, D;3) — limestone with scuds of dolomites, well stiatif or layered,
occasionally massive, mostly Vextone type to MudstbGrainston, brown and gray color.

LOWER CRETACEOUS (V; K) - limestone, well and thickly stratified, mostlyexton to
Mudston type, brown-grayish color. Thickness of tayie from 5 to 70 cm.

UPPER CRETACEOUS - CENOMAN (V, D; & — limestone, occasionally dolomites, mostly
Mudston to Vexton type, well stratified, grey orkigrey color. Thickness of layers from 10 - 40
cm.

UPPER CRETACEOUS - TURON (V; ) — limestones, mostly Mudston or Vexton type, well
and thickly stratified, light grey color. Thicknestlayers ranges from 30 - 80 cm.

UPPER CRETACEOUS - TURON-SENON (V;,#) - limestone, mostly type Mudston, well
stratified, light grey color. Thickness of layeange from 30 - 100 cm.

LOWER AND MID EOCENE (V; &2 — Foraminipher limestones, mostly Grainston toakston,
but also Mudston, well stratified, light-grey caldrhickness of layers ranges between 20 - 70
cm.

MID AND UPPER EOCENE (Fl; k3 — classic complex of layers - flysch. Layers oérm
sandstone and conglomerate alternate , with amealsscuds of limestone.

MID AND UPPER MIOCENE (Lap; M3 — marl and conglomerates with scuds of clay.

QUATERNARY

Quaternary layers are mostly to be found in fieldd river valleys and plateaus. They are divided
according to Genesis as follows:

ALLUVIAL - PROLUVIAL layers, created on river plasas, with drift of material from
surrounding slopes. These are mostly mixtures avear sand, dust and clay in different
proportions, with scuds of tightly connected comgéoates.
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FLUVIAL-GLACIAL layers, created in the zones wheieebergs stopped, they are differentiated
from previously described layers only by morphology

SCREE deposits, created on steep slopes, withriessport of materials. These are mostly particles
and debris with variable proportion of clay.

DELLUVIAL layers have also occurred on the slopesth a smaller proportion of transfer of
material. These are mostly a mixture of graveldsalst and clay in different proportions.

RED SOIL, occurring only on carbonate layers, fommaolstly in depressions and sinkholes. These
are mostly gray.

4.4.1.2 Tectonics

The terrain is characterized with a high degredesftonic disturbance, which is a result of overall
geological processes from the early Mesozoic timtilpresent day.
The LOT 4 route passes through an area charaalenib several tectonic units, e.g. the Vele -
abulja tectonic unit, Blagaj (Udre nje - Mosta#gctonic unit, the Stolacitluk and Svitavsko-
Ljubuski tectonic units (a high karts cover).
The Vele - abulja tectonic unit is characterized with numerswysclinal and anticline forms well
faulted in smaller sized blocks (Vele Mountainjetnlje-Potoci and Bogodol block).
Tectonic unit Blagaj (Udre nje — Mostar —LiStica,®M Mostar sheet), is southwest of the tectonic
unit Vele - abulja, split by faults spreading northwest-soushedwo blocks are marked in this
area, the block Opine-Mostar being in the subjezd.aFrom the Buna water sources, a reverse fault
Is predominating, also running northwest-southeast.
The Stolac — itluk tectonic unit spreads through the centrat pathe area. From the northern side
it is delimited by a dislocation spreading from tMostarsko Blato area, through itomisliup to
Stolac. The southern side is characterized by tlobuk Cover, spreading from the place Klobuk
on the southwest, through LjubusSkiapljina and Svitave. Tectonically, this unit is chaeristic by
numerous standard, slanted and upset folds.
The Svitavsko-Ljubuski tectonic unit continues dre tsouth side of the previous one. It is
characterized by distinctly uneven folds and gdamumber of reverse faults. Northeast wings of
these faults are ravaged by reverse faults runnorthwest - southeast. Along with these reverse
faults, complete or individual parts of synclinaldaanticline wing parts have been ,pulled over.
These ,structural and tectonic terrain propertres iwider route area are characterized by larger
synclinal and anticline forms, where Paleogeneaysrk (flysch) can be found, while the vertex are
mostly deeply eroded and cracked, and contact thithcarbonate layers is frequently achieved
through reverse faults and overthrusts. Dominargtctions of the structural tectonic forms and
elements is northwest and southeast along the aighteft Neretva River bank.

4.4.2 Engineering — geological characteristics
The investigation work results showed two main $yperocks, an overthrust and rock base.

Genetically, the cover consists of Alluvial — Preili sediments, fluvial — glacial sediments, scree
sediments, Delluvial sediments and Terra Rossa.

Based on experience gained until now, terrain easiens, geophysical investigation works and trial
boring results, in the rock mass base, verticaliyy main engineering — geological mediums have
been defined:
I WEATHERED BBEDROCK
The rock is slightly to medium weathered (SW, M\WHe crack gap is 1-5 mm, on the
surface up to 20 mm, calcite filling, clay or withidill, velocity of spread of longitudinal
waves is Vp ~ 1500 - 3000 m/s;
Il BEDROCK
The rock is firm or slightly weathered (F - SW)acks <0.1, 0.1-1.0 and 1.0-5.0 mm,
without fill or with a calcite or clay cover, oc¢asal calcite of clay fill; velocity of spread
of longitudinal waves is Vp > 3000 m/s.

4.4.2.1. Cover

ALLUVIAL - PROLLUVIAL; These sediments were found the river valleys and River bed
terraces. They consist of a mixture of gravel, sandt and clay in different proportions.
Mostly well grained, well to tightly compacted, graare semi-round to angular. Also
interbeds of tightly bound conglomerates are fodmaller being clay — calcite material.
Thickness of sediments is over 30 m.

FLUVIAL — GLACIAL SEDIMENTS; fgl. Mixture of gravel,sand, dust and clay in different
proportions. Mostly well grained, tightly compactegdains semi-round to angular.
Thickness over 10 m.

SCREE; scree. Mixture of fragments and rock pasichixed with clay. Not grained, tightly
compacted, grains angular ti semi-angular.

Thickness over 20 m.

DELLUVIAL; dl. Sediments formed on slopes, with seitnansport of material, mixture of rock
fragments, gravel and clay in different proportions
Thickness is mostly < 3m.

TERRA ROSSA,; ts. Registered in sinkholes and depoas on carbonate deposits, and
occasionally on slopes between rock mass partssi§torg of clay, mostly of high plasticity,
hard to medium consistency, red-brown color, witthangeable degree of rock mass
particles from the foundation.

Thickness mainly 1-3 m, in larger depressions evéf m.

4.4.2.2. Bedrocks

UPPER JURASSIC (V, D;3))— limestone with dolomite interbeds, well layeredgasionally
massive, mostly of vexton to mudstone, or graystgpe, brown or grey color.
Upper weathering zone is assumed to be up to déap.

LOWER CRETACEOUS (V; K) - limestone, well to thick layered, mostly vextormudstone
type, brow-grey color. Thickness of layers variesrf 5 to 70 cm.
Upper weathering zone is assumed to be up to déap.
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UPPER CRETACEOUS - CENOMAN (V, D; &) - limestone, occasionally dolomites and
dolomite type, mostly mudstone and vexton type) lagkred, grey and dark grey color.
Thickness of layers varies from 10 to 40 cm.

Upper weathering zone is assumed to be up todgap.

UPPER CRETACEOUS - TURONIAN (V; #) — limestone mainly mudstone or vexton type, well
to thick layered, occasionally compacted, lightygieegrey color. Thickness of layers varies
from 30 to 80 cm.

Upper weathering zone is assumed to be up to déeap.

UPPER CRETACEOUS - TURONIAN-SENONIAN (V; £ - limestone, mainly mudstone, well
to thick layered, light grey color. Thickness oféas vary from 30 to 100 cm.
Upper weathering zone is assumed to up to 10 . dee

LOWER ADN MID EOCENE (V; &) — Foraminipher limestone, mainly graystone totltane
type, but also mudstone, well layered, light grelpc Thickness of layers vary from 20 to 70
cm.

Upper weathering zone is assumed to be up to déeap.

MID AND UPPER EOCENE (Fl; kE3) — clastite complex of sediments - flysch. Layersnafl,
sandstone and conglomerates interchange, also frendterbeds of limestone.
Upper weathering zone is assumed to be from 3-5 m.

MID AND UPPER MIOCENE (Lap; M3 —marl and conglomerates with clay interbeds.
Upper weathering zone is assumed to be approxiyie m deep.

4.4.3 Geotechnical properties

Main geological and geotechnical data on rock nadmsg the motorway route, from km 0+000 to
km 67+329 are given along the route length as tiveyr:

from km 0+000 to 5+900
- The route passes through Quaternary depositsTQg, first 80 m the route passes over Fluvial —
Glacial deposits, and then over Alluvial — Prolkiwileposits. According to the composition and the
physical — mechanical parameters these depositgeayesimilar and are taken as one unit. The
deposits consist of a mixture of blocks of fragmenbck particles, dust and clay in different
proportions. Occasionally there are interbeds ahtly compacted conglomerates of different
thickness.
Rock patrticles and fragments are mostly angulaeani angular, medium weathered or dilapidated
consisting of limestone.
Clay is mostly of high plasticity, non compressjlideown color.
According to the results of geophysical measuremeéhickness of these layers exceeds 30 m.
During geotechnical investigation works on the suabjroute part, no water occurrence was
registered.

from km 5+900 do km 8+440
- The route passes through limestone or limestatte wretaceous, dolomite inerbeds (V; K22
and V,D; K21).
- Carbonate deposits are well to thickly stratifiegyers mainly inclining toward the north under
an angle of 45-55
There are several faults diagonal to the routeygalehich wider crushed zones are possible.

Part of the route from km 7+080 to km 7+190 thdase is covered with scree material. This
mainly consists of rock particles and fragment$iroéstone, with a smaller proportion of clay and
silt. Assumed thickness of these layers is appratehg 10 m, but greater thickness is possible.
From km 8+440 to km 9+750

- The route passes through Quaternary (Q), AlluviBrolluvial deposits.

- Deposits are of a mixture of blocks, fragtseparticles, silt and clay in different proportso
Occasional interbeds of well to compacted conglaesrof differing thickness are present.
Clay is mostly of high plasticity, of hard compnésgy, brown color Particles and fragments are
mostly angular shaped or semi-circular, medium heyatd, made of limestone
- Assumed thickness of deposits is over 30 m.

From km 9+750 to km 11+310
- The route passes through Upper Jurrasic limestieposits (V,D; J3). Limestone are well
stratified, occasionally massive with dolomite rbteds.

- Layers incline mainly toward southeast under rgieof 35-50.

- The assumed upper rock weathering zone deptip is 15 m.
The route on this part is designed in cuts or erkiveents, on slopes inclined toward the northwest.
There are rock tailings on the terrain surfacecept on part between km 10+300 and km 10+700
where a cover is mapped on the right wing. The rcowesists of clay and weathered rockbed particles.
There are also several faults running transveesadlydiagonally on the route. Wider crushed rocksmas
zones are possible to occur along the faults.

From km 11+310 to km 12+930
- Up to km 12+500 the terrain consists of Lowert&ceous limenstone deposits (V; K1), and
further on, of limestone with Upper Cretaceous dute interbeds (V, D; K21).
- The Upper Cretaceous limestone is well stratibedayered, thickness of layers from 5 to 70
cm.
- Limestone with dolomite interbeds is well strigif.
- Deposit layers are inclined toward the southemster an angle of 35-85direction being
almost parallel with the route.
- Assumed depth of the upper weathering zone t® I m.
On the part up to km 11+800 the route runs in @and on embankment, continuing through a
tunnel. It runs along a slope inclined towardtheest. There are also several faults marked on the
map, running transversely on the route. Wider cedstock zones are possible to occur along the
faults.
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From km 12+930 to km 14+815
- The terrain consists of Upper Cretaceous limeastdeposits (V; K22), well stratified,
thickness of layers 40-70 cm.

-Layers incline toward the south — southwest unddrangle of 35-45
Along the complete route length there are rockngd on the surface, except from km 13+900 to
km 14+060 , where we have scree deposits. Thesssitiegonsist of limestone and rock fragments
with addition of clay and dust. Assumed thicknetshese scree deposits is 10 m, but possibly
even thicker at places. Thickness shall be invatddyin further design development stages. The
route passes along a slope inclined toward nortbrthwest. On this part, the route runs in cuts, on
embankments and along viaducts.

From km 14+815 to km 17+610
- Up to km 16+965 the terrain consists of Uppern&reous limestone (V; K22), and further on
from Upper Cretaceus deposits (V; K22,3).

- Limestone (V; K22) is well stratified , thicknegElayers between 40 - 70 cm.

- Limestone (V; K22,3) is well stratified and compet

- Deposit layers incline toward the south undeaiagle of 25-35.
On the part from km 16+940 to km 16+975 the surfac®vered with scree, consisting of rock and
limestone particles with some clay and dust. Asslnikickness of the sree layer is
approximatelyl0 m, but possibly even thicker. Thkisall be investigated in further design
development stages. There are also several faultsing transversally to the route. Also, wider
crushed rock zones can occur along the faults.dJmt 16+945 the route runs in a tunnel , and
further on in cuts and on embankments.

From km 17+610 to km 19+750

-The terrain consists of Upper Cretaceous limestbegosits (V; K>3, well stratified and

compacted.

- Layers run toward the east under an angle of(85-5
Here are rock tailings along the complete sectim, gxcept from km 17+621 to km 17+657 where
we have scree, consisting of limetone rock padielgh a mixture of dust and clay. Assumed depth
of scree layer is app. 10 m, possibly thicker.sTBhall be investigated in further design
development stages. The route runs along a slafieed toward the southwest. Up to km 18+295
it is designed to run in a tunnel, further on thimegts and on embankments.

From km 19+750 to km 27+882

- The terrain consists of Foraminipher limestonestty eocene (V; E1,2), well stratified.

- Layers incline toward the northeast under anen§iL5-30.
On most part of the section the surface is covesiiurock tailings, except from km 20+914 to km
20+939 where we have scree deposits, consistitignestone rock fragments with some dust and
clay. Assumed thickness of the scree layer is 1(bu,possibly even thicker. This has to be
investigated in further design development stafesm km 26+450 to the end of this section a top
cover is mapped on carbonate layers, thickness .1bhis top cover consists of clay, dust, rock

fragments. The route passes over a slope inclioedrtl the southwest. It includes five viaducts,
two tunnels and several smaller cuts and embantsmen

From km 27+882 to km 31+287

The subject route section is very complex morphickdty. At the beginning the route passes
through a valley , and from km 28+900 to the enghasses through a hillside with characteristic
deep ravines. The valley and ravines are of Alluvirolluvial layers represented by a mixture of
clay, dust, rock fragments. Occasionally we cams®breeds with well compacted conglomerates.
Assumed thickness of Alluvial — Prolluvial deposgd0 m in the valley and 2-3 m in ravines.
The hills and shelf are of Alluvial — Prolluvial, mglomerate layers.

- Carbonate layers are of Upper Cretaceous limetlaposits (V; K22,3), well stratified and

compacted.

- Layers mostly incline toward the northeast ureteangle of 40-50
Due to the change in route direction and mine cuoitation on this area, this part had been studied
only through aerial photos and the use of existiaiz.

From km 31+287 to km 32+600

The subject section is very morphologically distin&t the beginning, it passes over Alluvial —
Prolluvial layer on the bottom of the valley, conting over slopes of Miocene clastites. Alluvial —
Prolluvial layers consist of a mixture of clay, stluand rock fragments and particles, with
occasional interbeds of tightly compacted congl@tesy. Assumed thickness of Alluvial —
Prolluvial deposits is 10 m in the valley and 2-3rmnavines.
The Alluvial — Prolluvial slope as well as the shadhsist of Miocene clastites.

- Miocene clastites (Lap; M2,3) consist of congloates and marl with thin clay interbeds.
At chainage 31+949 the motorway axis cuts the fahith has in turn cut the synclinal, therefore
the layers up to that point incline toward southw@80/15), and after the fault they incline toward
the northeast (20/60). Due to the change in rarnd, mine contamination of the terrain, this route
part has been investigated by means of aerial ptatd available data only.

From km 32+600 to km 36+839
On the subject section part, the terrain is morphologically complex.
- The terrain consists of Late Cretaceous limestone deposits,{V; ¥ell layered and compacted.
- Layers incline toward northeast under an angle of 60-40

Due to the change in the route and the presence of mines in theHiglpart of the route was surveyed only
through geologic photos and available data.

From km 36+839 to km 37+893
Terrain consists of Foraminipher Eocene limestone (), Bvell stratified.
Layers incline toward northeast under an angle &f 40

Due to the change in route, and mine contamination in the fiekddpdni of the route was surveyed only
through geologic photos and available data.
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From km 37+893 to km 38+486
The subject route section is hot morphologically complex.
- The terrain consists of Late Cretaceous limestone deposits,{%; #ell stratified and compacted.
- Layers incline toward northeast under an angle of 35-45

From km 38+486 to km 39+408

The subject route section is hot morphologically complex.
- Terrain consists of Foraminipher Eocene limestovie K; ), well layers, except from

chainage 38+965 to chainage 39+267 where theneraamsists of flysch deposits (Fl; §.
- Layers of Foraminipher limes incline toward nogseunder an angle of 38
The flysch deposits are represented by marl, sandstnd conglomerates with clay interbeds. At
the terrain surface, the flysch deposits are erodbich makes it difficult to determine the
geotechnical parameters without investigation works

From km 39+408 to km 43+340
The subject route section is of medium morphological complexity.
- The terrain consists of Late Cretaceous limestone deposits,{%; tell layered and compacted.
- The terrain is partially covered with a thin red soil cover.
- Layers incline mainly toward northeast under an angle of 30-40

At the end of the section, at km 43+258 the terrain has a top cover.
The top cover consists of highly plastic clay with a smablercentage of rock particles and fragments.
Thickness of layer is estimated to 1-2m.

From km 43+340 to km 44+553
Route passes over a depression filled with quaternary deposits.
Quaternary deposits consist of high plasticity clay with sooaf fragments and particles. Thickness of
quaternary deposits is up to 10 m.
Bedding of the quaternary deposits is Foraminipher Eocene limestonejV; E

From km 44+553 to km 46+369
The subject route section is not morphologicallgnptex.
- The terrain consists of Late Cretaceous limestogposits (V; K>3, well stratified and
compacted.
- Layers incline toward northeast and southwest &€34£220/45).
- The layers are folded in anticline, and the amteckxis is at 45+266, diagonal to the route.
On most of the terrain surface rock tailings isibles with occasional thin top cover- red soll
thickness 1-2m.

From km 46+369 to km 47+094
The subject route section is hot morphologically complex.
- Most part of the terrain consists of Mid and Upper Eocene defBEits; 5), and the bedding consists
of Late Cretaceous limestone deposits (Y:3¥from km 46+500and further on, it consists of Upper
and Mid Eocene deposits (Vi B which emerge at the terrain top at the end of the section.
The Upper and Mid Eocene deposits are represented by marl,csendstl conglomerates with interbeds of
limestone.

From km 47+094 to km 48+492
The subject route section is of medium morphological complexity.
- Terrain consists of Foraminipher Upper and Mid Eocene limestone, Y, \lzell stratified.
- Layers incline toward southwest (218/44) and toward northeast (38/44).
- The layers are folded in syncline, the syncline axis is at km 47+641,diagonalrtute.

On most of the terrain surface there are rocks tailings @atasional presence of a thin top cover- red soll
thickness 1-2m.

From km 48+492 to km 49+449
The subject route section is not very morphologically complex.
- The Terrain consists of Late Cretaceous Limestone deposits,1¥; tell stratified and compact.
- All layers incline toward northeast (40/45).
On most of the terrain surface there are rocks tailings @atasional presence of a thin top cover- red soll
thickness 1-2m.

From km 49+449 to km 50+645
The subject route section is of medium morpholdgeaanplexity. Beginning of the section is
slightly undulating, and at the section end isRineer Neretva Canyon.
- Terrain consists of Foraminipher Lower and Mid Baémestone (V; E»), well stratified.
- The layers incline toward the southwest (56/46).

On the plateau in front of the canyon there isiatihp cover- red soil thickness 1-2m

From km 50+645 to km 51+200
The route on this section part passes across tretvdeRiver.
The complete section surface is covered with Adllv Prolluvial deposits thickness 10 m.
These Alluvial — Prolluvial deposits mainly consa$twell granulated gravel, with small particles of
conglomerates tightly compacted.

From 51+200 to km 51+674
Route passes across the west side of the Nerevea Banyon.
- The Terrain consists of Late Cretaceous Limestamosits (V; K>°), well stratified and
compact.
- At km 51+471 the route is diagonally cut by a fauhich separates two semi-blocks with
respect to the discontinuity direction. In the tfisemi-block, the layers incline toward the
west (286/38), and in the second, toward north€¢a@t38).

From km 51+674 to km 52+465
The route passes across the plateau above théhevideretva River Canyon.
- The Terrain consists of Late Cretaceous Limestoegosits (V; K'?), well layered to
massive.
- Layers incline toward northeast (60/38).
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From km 52+465 to km 59+060
The route passes over a plateau which has therstaddriver Canyon at its end.
- The Terrain consists of Late Cretaceous Limestceposits (V; K'?), well stratified and
massive.
- Layers incline toward northeast (60/38).

The terrain surface is covered with rock tailings,places with a top cover, consisting of high
plasticity clay with a smaller percentage of rockl &ragments from the bedding.

From km 59+060 to km 59+364

The route passes across the River StudarCanyon.

- Up to km 59+210 the terrain consists of Upper and Ebcene deposits (Fl;B), consisting
of flysch sequence and transgress on the rockearb#udding. The deposits consist of marl,
sandstone and conglomerates with interbeds of tones The layers incline toward northeast
(45/20).

- From km 59+210 to the end of the section alluvighrelluvial deposits occur. Alluvial —
prolluvial deposits consist of well granulated grav

From km 59+364 to km 59+895
On the subject section part, the terrain is mompgicklly complex.
- Terrain consists of Foraminipher Upper and Mid Eeckmestone (V; E>), well stratified.
- Layers incline toward southwest (45/35).

From km 59+895 to km 60+433
On the subject section part, the terrain is mompicklly complex.
- Terrain consists of Foraminipher Upper and Mid Eecéimestone (Fl; &5 position of
layers 45/20, of Foraminipher Upper and Mid Eockemestone (V; E,2) position of layers
45/35 and of Late Cretaceous limestone (V> ¥position of layers 42/40.

From km 60+433 to km 61+240
On the subject section part, the terrain is mompgicklly complex.
- Terrain consists of Foraminipher Upper and Mid Eeckmestone (V; k), well stratified.
- Layers incline toward southwest (45/35).
At the end of the section from km 61+223, thereAdhavial — Prolluvial deposits, well granulated
to rounded gravel.

From km 61+240 to km 64+396
River Trebi at Canyon is situated at the beginnaighe section and further the terrain is slightly
undulated
The terrain consists of Late Cretaceous limestapesits (V; K>3, well stratified and compacted.
- At km 62+327 the route is transversally cut by @ersible fault, up to the fault the layers
incline toward northeast )42/40), and after thdtfdne incline toward west (260/30).

The terrain surface is covered with rock, at plaales covered with top cover — red sail.

From km 64+396 to km 64+842
Along the complete section part, the route is attéurain level.
- The terrain consists of Foraminipher Upper and Midcene limestone (V; ik), well
stratified.
- At km 64+676 the route diagonally cuts a fault, tgpthe fault layers incline toward
southwest (225/40) and after the fault they inctmeard northeast. (45/40).

Most part of the terrain surface is covered wittkiaat places covered with top cover — red soill.

From km 64+842 to km 66+102
Along the complete section part, the route is atténrain level.
- The terrain consists of Late Cretaceous limestoh&¢>?), well layered and compact.
- Layers incline toward northeast (30/28).

Most part of the terrain surface is covered wittkiaat places covered with top cover — red soill.

From km 66+102 to km 66+650
On the subject section part, the terrain is notghologically complex.
- The terrain consists of Foraminipher Upper and Midcene limestone (V; k), well
stratified.
- Layers incline toward the northeast (40/24).
Most part of the terrain surface is covered wittkiaat places covered with top cover — red soil.

From km 66+650 to km 67+329
On the subject section part, the terrain is notghologically complex.
- The terrain consists of Late Cretaceous limestoriek ,>>), well layered and compact.
- Layers incline toward northeast (35/23).

This part of the section length is covered withkroa the surface.
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45 HHYDRO-GEOLOGICAL AND HYDRO-GRAPHICAL CHARACTERISTICS A ND
THEIR HYDROLOGICAL SIGNIFICANCE

A special role in the development of recent hydewmlggical relationships play the
Neretva River sediments and the present sea legplesenting an erosion base level and
significantly determines the hydro geological nelaships in the hinterland. The Dinaric structures
prevail in the wider area, running in the directimrthwest-southeast, where the carbonate rock are
in a reverse position in relation to the impermeablsch deposits. The flysch deposits appear in
the form of relatively narrow longitudinal zones & fault contact with permeable carbonate
deposits.

The motorway route runs for approximately 51 kmairkarst zone of the left Neretva
River bank. Since this area characterize Dinarigciires where antiforms and sinforms prevail,
the roads spreads over a system of viaducts antelBinApproximately 2,5 km upsteam from

apljina, the route crosses the Neretva River ams rparallel to the Trebiat River for
approximately 7.0 km, up to the Bitunjani hamlehenre it turns toward southwest again and runs
toward the Croatian borderline vertically to theedtion of Dinaric structures.

The area consists of high mountains of the Dinstrigcture line. We have the Zelengora
and Lelija Mountains at the farthest northeastaszted by the canyon of the Upper Neretva course.
The Vele Mountain (1968 m), Crvanj Mountain (198¢) and the Gat&a BjelaSnica Mountain
(1867 m) encircle the Nevesinje and Géta valleys from the north and the south. On the
northwest side, the highest mountain is tladulja Mountain (1776 m), which gradually descends
toward the south to the Mostarsko Blato valley (224 On the south side of the Mostarsko Blato
valley is a low Trtla Mountain (690 m), which ruigo the karst plains and the Humine toward
Ljubuski and Metkovi, and toward the southeast over Dubrava and Stolaubinje. On the left
Neretva River bank, north of the low, karst Dubrglaeau, ascend the Snije nice (1269 m) and
Babe (1735 m) Mountain massifs. East of Stolaches tHrgud Mountain (1109 m), and in the
direction of the Bilee Lake are the Sitnica (1419 m) and ViduSa (132&ountains.

The highest Mountain areas (above 1.500 m) haweagsmountain climate, with long,
cold winter periods and short, warm summers. Theirmax precipitation quantities occur between
April and June, and again from September to NovenM@mimum precipitation quantities occur
between July and September. There is also a Medtigean climate influence, thus precipitations
are significantly increased, with yearly preciptas ranging between 1600-2100 mm. The
Mediterranean climate also influences the inlaridng the Neretva River course, and the karst
fields whose level above sea does not exceed 90here are large oscillations in the precipitation
quantities and long draughts are also very frequim surface and ground waters are significantly
influenced by the mountain snow cover.

Special characteristic of the subject area refighe Neretva River canyon and the Neretva
River valley. Neretva is a canyon type river inuggper and mid course. In the Bijelo Polje areatites
a wide valley, narrowing through the Mostar toweeaand widens again in the Mostarsko polje valley.
From the Buna mouth it narrows down again to a nstr@low canyon up to apljina, where it
widens again. The lower Neretva River course emds iwide delta, with occasional or/and
permanently flooded fields of Hutovo Blato, Metkdwd and Opuzensko Polje Fields, with an
influence of sea, salt water all up to Gabela,henBorderline with Dalmatia.

The subject area belongs to the Adriatic confluemtaving in mind that this complete
area belongs to the High Karts Outer Dinarides, Tlee Dinaric (Herak 1986) it has a poorly
developed hydrographic network. The main water coigrge Neretva River with its tributaries the
Trebi at River on the right and the Buna, Bregava &rupa Rivers on the left side. The farthest
upper Neretva River course passes through flysdimsats, therefore this part of the basin has a
thick hydrographic network with small but permantitdutaries on the right and left river side.

The left Neretva River tributary, the Bregava Rieerd the right tributary, the Trebi at
River carved their basin into the karst Dubravd &tumina plateaus. The occasional Zalomka
River has a canyon course, eat of Nevesinje an@wuagr northwest of Siroki Brijeg. The most
significant characteristic of the subject religidahe Dinarides in general is the lower coursthef
TrebiSnjica River, the largest sinking river in terld.

Also, a significant morphological phenomena are dppearance of karst fields. On the
fields of the northern and northwest boundariesmpeient courses are formed, which become
occasional on the southeast and end in sinkingsrieesink zones. Hydrographic network is mostly
underground since the surface waters sink at hi¢joeizons and appear again at lower field
borders as strong, karst springs, again formingtskarst, surface courses. On the right, valley pa
such fields are: Goranko, Mokro, Mostarsko Blato anditlu ko polje fields. Only the Mostarsko
Blato field has a short but permanent course ofLiBéca and Crnasnica Rivers, approximately
10km. On the south we find the Ljubusko and Stadem polje fields with a permanent course of
the Trebi at and Studeica Rivers.

There are several karst fields on the left (eaptNieretva River side, such as: G&@
Nevesinjsko, Zijemlje, Dabarsko, Fatko, Ljubinjsko, Ljubomirsko and Popovo polje fieldgom
the Gatako polje field waters are gradually drained towtre Fatniko and Dabarsko polje fields,
toward the TrebiSnjica River and Bregava Riverrgggi From the Zijemlje and Nevesinje fields the
waters are discharged underground toward the BiRgge and Buna springs. In all the karst
terrains remains of the hydrographic network aes@nt, which disappeared underground during
the geologic past.

Morphologically and structurally this is the kaesta of the Outer Dinarides. Except the
carbonate rocks which form the mountain reliefunall deposits of the river valley are also
marked. Significant place in the development oferéchydro geological relationships have the
sediments of the Neretva River delta, as well asptiesent sea level, which represents the erosion
foundation base and significantly influences thelrbygeological relationships in the hinterland.
The Dinaric structures prevail in the wider aresyning in the direction northwest-southeast, where
the carbonate rock are in an reverse position latiog to the impermeable flysch deposits. The
flysch deposits appear in the form of relativelyrow longitudinal zones in a fault contact with
permeable carbonate deposits.

This kind of terrain structure enabled several alanh water springs to appear at places
where the ground waters from the karst aquifers ecarpon flysch barriers on one side, or
impermeable alluvial deposits of the Neretva Rverthe other side. It must also be mentioned that
the Neretva River valley has alluvial deposits, chhare very abundant aquifers, used for water
supply through drilled or dug wells. As an examfie wider area has over 2000 registered water
structures.
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Neretva is the longest River of the Adriatic cateimis area and the richest with water in
the Dinaric karst. It has a descent of 380 m uldéstar, and from Jablanica to Mostar only, a féll o
40 m. Neretva gathers its main water quantitigtssimid and lower course. Near the town of Konjic,
its mean flow rate is 58 #s, and near its delta 380°tm Except its permanent tributaries, Neretva
also gathers great water quantities from occakiwifiaitaries, the largest being the Trebi at and
Bregava Rivers.

The Bregava Rivers springs out from a karts speagt of Stolac. In goes underground
downstream from Stolac and appears again 2 km deterestuary. A significantly larger water
guantity flows in with the Trebi at River, whichats in the Imotsko Polje field watercourse ,
outside of this subject area. This is a karst rreeeiving large water quantities from occasiomal a
permanent springs in Ljubuski and Studenci.

Apart from its numerous tributaries, significantteraquantities also flow into the Neretva
River from large and strong karst springs in itseyam, on its left and right bank. These are:
Studenac, Radobolja, Jasenica, Crno Oko, Arape, Miomisli , Mlin, Prud (Norin) spring and
Modro Oko on the right river bank , and Salakdeavrela wells, BoSnjaci and Liina in the
Bijelo Polje area , as well as numerous other pesnt and occasional springs from the Buna and
Bunica area to the Kuti area. These are DoljaniS@] Bili Vir, MliniSte and others.

45.1 HYDRO-GEOLOGICAL CHARACTERISTICS

The LOT 4 section of the planned Corridor Vc Motappasses through the Herzegovina-Neretva
and West- Herzegovina canton/county, through founioipalities Mostar, Stolac, apljina and
Ljubuski.

Following the adopted route, the subject area isatherized by a mountain relief with the most
dominant characteristic, the Neretva River courib its smaller or larger tributaries. All
watercourses incline toward the Neretva River lagldng to the Adriatic catchment area.

Since this complete area belongs to the High K@wster Dinarides, i.e. The Dinaric
(Herak 1986), it has a poorly developed hydrograpletwork. The main river flow is the Neretva
River with its tributaries the Trebi at River onghight and the Buna, Bregava and Krupa Rivers on
the left side. The farthest upper Neretva Riversegpasses through flysch sediments, therefore this
part of the basin has a thick hydrographic netweitk small but permanent tributaries on the right
and left river side. Left tributary, the Bregavav&i and right tributary, the Trebi at River carved
their basins into the karst Dubrava and Huminae@lzs.

Also, a significant morphological phenomena are dppearance of karst fields. On the
fields of the northern and northwest boundariesmpeent courses are formed, which become
occasional on the southeast and end in sinkingsrieesink zones. Hydrographic network is mostly
underground since the surface waters sink at higjoeizons and appear again at lower field
borders as strong, karst springs, again formingtskarst, surface courses.

Except carbonate rocks which form the mountairefedlluvial river valley deposits have
also developed. A special role in the developmémecent hydro geological relationships play the
Neretva River sediments and the present sea legplesenting an erosion base level and
significantly determines the hydro geological nelaships in the hinterland. The Dinaric structures
prevail in the wider area, running in the directimrthwest-southeast, where the carbonate rock are
in a reverse position in relation to the impermeablsch deposits. The flysch deposits appear in

the form of relatively narrow longitudinal zones & fault contact with permeable carbonate
deposits.

This kind of terrain structure enabled several dlanh water springs to appear at places where the
ground waters from the karst aquifers come upathybarriers on one side, or impermeable alluvial

deposits of the Neretva River on the other sidendst also be mentioned that the Neretva River

valley has alluvial deposits, which are very abumdeuifers, used for water supply.

The subject area consists mostly of carbonateegione) rocks, which serve the hydro-geological
function of a permeable area, i.e. the karst agslfThe Dolomites are rocks of medium
permeability, i.e. the y are local and relativeriems for ground water courses. The Eocene flysch
deposits (impermeable according to their chareaties) serve as complete or occasional
-hanging“ hydro-geological barrier. Also, Alluvideposits found in the Neretva River valley, can
serve as alluvial aquifers. Quaternary clastitersedis have been also identified, with low
permeability.

A total of five categories have been identifiedidgrithe hydro-geological classification of rocks
and sediments along the LOT 4 route allowing gsoofprocks are outstanding, with their main
hydro-geological properties:

1. Permeable Carbonate Rocks- this group includes limestone and limestone dasg of
stratified, compacted and massive habitus. Locdhgy have thin Dolomite interbeds.
These Carbonite rocks age from Lower Jurrasic tawdroand Mid Eocene Foraminipher
limestone. The limestone deposits can be welliB&@t massive, almost always tectonically
broken, with significant karst characteristics @amumerous faults and splits. These rocks
are characterized by maximum infiltration of sudgaevaters. This means that all
precipitation water or flood water in this areall wractically without any retention infiltrate
into the ground and reach the horizontal, undempgliowvater circulation Due to its fissure
and frequently cavernous porosity, this medium &asinimal, almost none waste water
filtration capacity, especially not mineral oil grease, which are the main substances in
waste waters from motorway¥he motorway route itself runs mostly through thesere
described, permeable carbonite rocks Inside ofetiresks and route segments, there is
probably some Dolomites, flat limestone and othatbonate rocks of low permeability
which to some degree can have a positive hydroegémd! functions in the soil. However,
at this level of survey there is no reliable imh@tion on their distribution. This shall be the
subject of detailed investigation works as parthaf Final Design preparation. Distribution
of these rocks along the route is presented ineT&b5.1.
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Table 4.5.1

2. Medium to low permeable Carbonate rocks— this group of rocks includes also the

dolomite rocks, dolomite limestone, marl limestaared braccia. In the hydro-geological
context, these rocks should be considered as lomgability rocks in relation to the before
described, because of their thin stratification awdomite, marl and clay components.
These kinds of rocks appear as narrow or widerzaonthin the permeable layers.
In the hydro-geological sense, they function aatied barriers for ground water movement
and this function increases with depth
. Impermeable rocks — These rocks are represented with Lower Clastitesl!, limestone
marls and locally, with Eocene flysch marl limestpas well as marl of Neogene age.
Triasic and Neogene deposits on the terrain sudeedocally represented in the Mostarsko
polje field area. Apart from this they serve asaarier for ground water movements. The
Eocene flysch deposits are significantly represente the surface. In this age of
development, different lithological members arerespnted in different interrelations and
sequence of exchange, thus forming a complex cdljsdh. The subject sequence is
regularly represented in different thickness ofividial members. These rock formations
are completely impermeable since this impermeghdiguaranteed by thickness of the marl
layers. Locally, slight percolations can be expeécteithin lime parts of the flysch
formations. The described impermeable rocks can be found é wider and narrow
extended zone. In principle, these extended zamesent a hydro-geological barrier to the
movement of karst ground waterd€xperience gained until now shows that these zone
which create impermeable flysch layers do not resmdg act as a complete hydro-
geological barrier to the ground waters. Attachm&@t3.3 shows parts of the route
consisting of impermeable flysch deposits, butahiact as occasional or ,hanging”
barriers due to its structural position, smaitkhess or shallowness. This is almost a rule
in the subject area, since numerous staking ouwtepitres showed that underground waters

run diagonally to these structures. The flysch dayact as complete hydro-geological
barriers in this area. They appear in the areataflenci — Ljubuski. Neogene and Triasic
deposits appear in the area of Bijelo Polje andtiteko polje fields. The hydro-geological
function in the wider sense actually has the Ner&wer, which is an erosion base for all
karst ground waters, since the complete permeabke @f the right and left hinterland is
,open“ toward the Neretva River, thus the functioiha hydro-geological ground water
barrier coming from the wide carbonate structutedterland is taken over by the
quaternary river, lake and marsh, mostly clagliéposits of the lower Neretva River
course. Distribution of these rocks is given iblEa4.5.2.

Table 4.5.2.

. Rock of alternating properties (intermediate, permeable graied deposits — aquifers

and low permeability grained deposits)— these clastite deposits are outstanding in the
route area as a separate unit, since they ardisagly present along the surface area. They
can be found in the karts fields in the wider roartea as well as in the lower Neretva River
course. Hydro-geological properties of these depamie largely determined by the grain
size composition and position in relation to theboaate foundation and seasonal changes
in the ground water levels. Genetically, these atkuvial, Fluvioglacial calcerous to tuffa
sediments, Delluvial, Prolluvial as well as marsd éake sediments. These sediments cover
either the permeable carbonate paleorelief, oomesparts impermeable clastite deposits.
Two types of quarternary deposits are identifiedhi@ Neretva River valley. The first are
alluvial, fluvioglacial clastite deposits. These amsorted karst and surrounding carbonate
rock sediments. They can contain a variable quanfitclastite material. This is mostly
loose material of changeable composition. They peneable and represent significant
aquifers in the Neretva River vallefhe second group of quaternary deposits aredalju
prolluvial and marsh and lake sediments. They &g like by composition mostly of poor
permeability to impermeable. In the Neretva Rivalley, they represent complete hydro-
geological barrier for the surrounding karst growaters in the areas where these waters
have impermeable sediments as bd&dstribution of permeable and less permeable
guaternary deposits is given in the tables belstribution of these rocks along the route
length is given in the Tables 4.5.3. and 4.5.4.
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According to the above presented data, it is cthat the LOT 4 route runs mostly through
carbonate rocks which are have the capacity to teimlp infiltrate the surface waters, which
means that all precipitation of flood waters instArea practically without retention infiltratean

Table 4.5.3.

Table 4.5.4.

the groundIndividual rock categories and deposits alongrthite are presented in Table 4.5.5.

Table 4.5.5. Distribution of hydro-geological types of rocks and deposits along the LOT 4 route

45.1.1. Ground water and catchments areas

In the hydro-geological sense, the primary subjetisterest are the ground waters. Infiltration of
precipitation waters is significant for this terrairhere are very few impermeable parts of terrain
which can only locally influence the ground watdnection. The Neretva River is practically the
only permanent surface watercourse in the widea.aln general, the LOT 4 route area has
variable ground water depths. On the mountainouterpart, ground water depth is probably over
100 or possibly even 150 m (depending on the hgdroal conditions). Considerably smaller
depths up to the ground water are along the roategassing relatively near the erosion base (the
Neretva River). In this area the ground water deptte smaller (under 50 m), and this is also an
element of increased risk of pollution. In thisarthe general direction of ground water movement
Is toward the west in the east hinterland, and tdwhe south and southeast in the part of terrain
where the route passes in the left Neretva RiveteHand. Underground water flow is mostly
parallel, diagonal in a shorter part, and onlyyvearely vertical to the structure. According to
available data the advantageous ground water pattibe investigated area are extremely karst ,
fault zones. This conclusion was reached after mouseinvestigation works. It must also be
stressed that significant karst springs appedneatontacts of permeable areas and rocks acting as
complete hydro-geological barriers (BoSnjaci, BuBanica, Studenci, Prud etc.). Except the karst
aquifers of cracky and cavernous porosity, Theeeadso significant ground water reserves in the
Neretva River valley, within the deposits with integranular porosity. Therefore the area has
numerous drilled wells like Studenac, throughoetMostarsko polje field, Bjelava to Gabela.

According to the data, the route runs through Significant catchment areas. These catchment
areas are shown all the way up to the erosion lesieh is the present Neretva River flow. The

catchment areas have been defined during prewmestigation works. What must be stressed here
is the fact that they are underground zone typemshéds, meaning that in different hydrological

circumstances they change position. since in diftdmgdrological circumstances, ground waters in

karst medium can have different directions of floittached is a short description of these

catchment areas:

Bijelo polje catchment area

The motorway route in this catchment area runs fitbm beginning of sectiorghainage km
0+000,00 to 23+500,00rhe boundary of this catchment area is the umdargl watershed, since
the catchment area mostly consists of limestongoceate rocks. According to the hydro-geological
map , scale M 1:200 000, sheet Mostar SliSkoki(1990) the watershed toward the Buna and
Bunica catchment area runs through the area ofdP@¢e at the Gnojnice settlement reaches the
Mostarsko polje field. This catchment area incluttheswells for public water supply - BoSnjaci, a
significant water supply structure, which has theepted sanitary water protection zones. Except
this structure, there is an underground well Ine, situated approximately 2,5 km south of this
structure.

The beginning of LOT4 for only a short distanceg®s through the 3rd sanitary protection zone of
the Salakovac water source, mostly on the hypsaca#yr higher levels in relation to the position
of water source. At the BoSnjaci settlement, fram %+955 to 8+124, the route passes downstream
of the water source Potoci (BoSnjaci), through2hd sanitary protection zone. On the left side of
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the route, approximately 200 m northeast of théomeay viaduct is the permanent water source
BoSnjaci, capacity Q = 100-1.000 I/s. According t@vpus investigation works, it can be
concluded that the underground water accumulatmmed in the karst aquifer with a free flow,
which is emptied at the BoSnjaci well, is done heqgpitation infiltration. Hydro-geological
parameters of rock mass in the immediate BoSnjatemsource zone, obtained according to
calculations based on experimental water extradtioring the years 1988 and 1999, show the
following: filtration coefficient is k = 3,3 - 3,X 102 m/s, and permeability coefficient T= 2,8 x 10

! m?s. This results show that it is a very permealdéewzone.

Periodical well Livina is situated on the right motorway side, soutstwof the route (at route
chainage, in a tunnel km 7+100 and 182 m.a.smeters above sea level) in the Liveettlement
area. It appears at lower hypsometric levels (4gpm a.s.l.) than the motorway level in the tunnel.
Staking out investigation works during study andeistigation works done for the Mostar water
supply system company, during the year 1981, a enankas placed in the abyss or pit of the
Hansko polje field, and a certain connection was@n between the ground waters of the BoSnjaci
water source and the Lima well, and the marker appeared at the Buna agl. It was at that
time determined on the basis of calculated moverseaeds that the privileged direction of ground
water movement was from the Hanskog polje fieldpaugh Donje Zijemlje area toward the Buna
well, while a part of these waters are emptiedha@tBoSnjaci and Livina wells.

Buna and Bunica River catchment areas

The route through this catchment area runshainage km 23+500,00 — 34+000,0@Catchment
area of the Buna and Bunica Rivers (Sli§kaq#i990) covers a surface area of app. 1100 kimis
situated east of the Mostarsko polje field arelaictv actually makes the complete catchment area
of the Nevesinjsko polje field and the Zalomka daviska and KoljeSka Rivers, up to the highest
peaks of the Snije nica Mountain to the south aradaXa Bjelasnica Mountain to the east. The all
encompassing color marking of the pits at the Zlatdrijelo, Zalomski ponor, the drijebnik
estavel and drilled wells at the ljebovi and dgpnik prove a strong underground connection
with the Buna River well, @.=3,5 nt/s - Qua=150 ni/s. The sinking rivers Biograci and Krupac
prove a connection with the Bunice River wells®2 nt/s. Having in mind the karst characteristic
of the carbonate aquifer and the descent gradeatvbeage assumed velocity of 4 cm/s for a
medium flow is realistic and expected. The motorwayte passes downstream from the main
water wells of this catchment area, but at twagdacrosses the surface water courses, at the south
boundary of the Mostarsko polje field area , angarnthe Buna settlement flow into the Neretva
River.

The Bregava catchment area

The motorway route in this catchment area is statchainage km 34+000,00 — 50+500,00
(crosses the Neretva River). The Bregava well cagtt area is not completely defined, although a
series of investigation works and testing were dainthe well hinterland. Bregava is a karst river
which permanently flows up to Stolac, and only comaally flows downstream from Stolac. The
water flows underground to the Bregava well, pafityn the Gatako polje field area toward the
Fatni ko, and from there partly underground toward Bregaell, and partly by other ways to the
TrebiSnjica River wells.

In the period of high and mean waters, the Bregaa TrebiSnjica Rivers have a mutual part of
catchment area in the Fatko polje field and north of the field. The complechment area of
the Dabarsko polje field with Lukovko field and Trusina field belongs to the Bregavellsv
(Sliskovi , 1990). The zone of influence starts at the cangbthe level of 110 m.a.s.l. and ends
at 80 m a.s.l. , length 1200 m. There are two gtnpariodical wells (V. and M. Suhoyiand
several permanent wells. The Mahnaltaji well is used to supply water for the Stolac town.

Studenci — Dretelj — itomisli _catchment area

Crossing over the Neretva River, the motorway eriee Studenci — Dretelj — itomislicatchment

area atchainage km 51+300,00This catchment area has its name by its mostdaninwater

structures. It is interesting to note that the ma#y route, since it passes on the southwest qeant,

influence the potable water wells Bjelava, as \aslthe Dretelj water source. Bjelava are a group of

water supply wells where water from alluvial dep®ss exploited to supply water to the town of
apljina.

In this catchment area and according to terraimstigation works, laboratory tests and analysis

during the period 1997-1999, implemented by theuFs of Civil Engineering of the University of

Mostar, the following was concluded:

- The Bjelava water source is positioned within abilivaquifer, gravel and sand Neretva River
sediments, which supplies the water source witlo @9 its water quantities and the rest is
supplied from the hinterland, through karst colbest

- Extreme values of ground water levels range, isctspe, between the level of 5,29 m to 7,43
m , but one has to remember that variation of@éhegels have also influence variations of the
Neretva River levels, depending on the hydrologotelracteristics.

- The pumping capacity of the water source is apprasefg Q = 500 I/s.

- The filtration coefficient of the subject water clament area is k = 1,38 x 1@m/s (lowest
calculated value), and this classifies this aquifdéo the category of very water permeable
aquifers.

The motorway level passes at higher hypsometrintpan relation to the position of the Bjelave
water sources and positions of several other watecss in the subject area.
In the area of Bjelave, west of the water sourcesthe football stadium, along the line of contact
with the carbonate Velika Gradina Massif thereaiperiodic outflow of ground waters. From
chainage km 52+150 m to 53+500 m the motorway rqasses over the planned 3rd water
protection zone, the Bjelave water sources. Tdoks on the motorway route part consist of
partially marl limestone with a dominant cracky @ity and less developed cavernous
characteristics.

From chainage at km 53+550 to the crossing overStinelenica River course, the route passes

through a catchment area from which the ground mwatemehow gravitate toward the wells,

springs and seepage on the left bank of the TreBiger. All these water sources are on an area
encompassed with intensive urbanization proceshiowi any drainage, sewage and waste water
infrastructure, so they are considerably pollutEdere are a smaller number of drilled wells for
water supply of individual households.
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The Prud well catchment area

The motorway section LOT 4 connects to the Adriatitonian motorway at the borderline area
between Croatia and Bosnia and Herzegovina, inra feeilty area (chainage from km 63+500 to
67+329), and from here there is a proven undergr@omnection with the very strong well Prud in
Croatia. Prud — a well of the Norinska River, ie immediate vicinity of the Sv. Vid — settlement,
the ancient Narona, is one of the most significaatl of the wider area. A part of its waters
supplies the regional water network (PeljeSac-Kla), while the rest flows freely as the Norinska
River (right tributary of the Neretva River). Itrapgs out as a lake in the limestone. Capacity isf th
well is over 2 m3/s minimum, and it drains the kacarbonate hinterland of the Fields Jezerac —
Bija a — Prudska draga. Hydro-graphic investigation wavkre also done for this catchment area
in order to define the sanitary protection zondg&K8vi , Kapelj, J. 1996). It is interesting that
waters from this spring have increased soleplatelde As part of these investigation works,
coloring tests were done from the Jezerac fielati( pit),and the color appeared within 48 hours,
and flow velocity of 6,8 cm/s.

During preparation of this Study, data was alsaioletd for this source from the Croatian water
supply company-VGO Split (Topographic data basé wdnitary protection zone boundaries, in
scale M 1:25.000 and Opinion of the Croatian W&gpply Company Split). On the basis of this
data, it can be concluded that the route part aincage km 62+100 to 67+329 passes through the
water protected area of the Prud Well, i.e. throtigh 2nd, 3rd and 4th sanitary protection zone
(According to the Bylaw on definition of the proted well zones, Croatia, National Gazette no.
55/2002). The Opinion of the Croatian Water Suppbyn@any is given in Attachment 12.2.

Ground water wells for water supply and their hydrological properties

Significant ground water springs for water supmjong the LOT 4 route in the subject area are
located in the municipalities of Mostar (SalakovBognjaci, Buna-Blagaj) andapljina (Bjelave).
Apart from these sources, there are also some eamaditer sources for water supply of Mostar
(Vrap i i, Jug wells, Posrt), which are included into tleatcal public water supply system in the
periods of hydrological minimums, i.e. during tha@rsner months when water quantities at the
main Mostar water sources are decreased.

The motorway route, from chainage km 0+000 to 0+p&8ses through the 3rd sanitary protection
zone of the Salakovac water source, defined byAttiefrom the year 1990. Also, the motorway

route, from chainage km 5+955 to 8+124 passes thrdlg 2nd sanitary protection zone of the
BoSnjaci water source, defined by the same Act.

The following water sources are used for publicevaupply of the town of Mostar and its suburbs:
Studenac, Radobolja and Bosnjaci (Potoci) as deptets of the system, and water sources
Salakovac and Buna-Blagaj as local part of theesysCapacity of these water sources, according
to long term measurements is: Salakdeavrela sources (Q=1-25%s), Bosnjaci (Potoci) (Q=0,1-

1 m/s), Radobolja (Q=0,3-10 #s), Studenac (Q=1-50¥s) and Buna-Blagaj (Q=5 iis). The
Salakovac, Studenac and Radobolja water sourcesitaeted on the right side, to the west of the
subject LOT 4 route, significantly distanced andtsae the area of influence or area of
investigation in this Study.

The main hydrological data and properties for tlo&rigaci water source were obtained on the basis
of previous investigation works done by the Civihdieering Faculty of the University of
Sarajevo — Institute of Geology, in January 20@3 Survey "Protection of the BoSnjaci-Mostar
water source"), and are given in further text.

The BosSnjaci water source is in the Local Commumiogoci, 10 km northeast of Mostar, in the
BoSnjaci settlement, with the water catchment leaelapproximately 130 m.a.s.l. (Fig. 1-
Attachment 12.2.). The water source is incorporatgd the public water supply network.
Settlements supplied from this water source are VYrggPotoci, Liva, Humi, LiSani, eljusa and a
part of the Mostar town.

A significant characteristic of the BoSnjaci cat@mharea is the inconsistency between the ground
and surface watershed, and with it, the orthogmaphd hydro-geological water catchment surface
area. Water catchment and watershed area boundagies result of stratigraphic, lithological and
structurally — tectonic relationships, i.e. the elepment course and intensive Permanent water
source BosSnjaci, which includes the areas of pyneatographic, hydro-geological and secondary
orofraphic catchment areas, covers a surface dré@,5 knf. Out of the total catchment surface
area, the primary orographic catchment area c®2g knf, secondary orographic catchment area
covers 6,5 k) while the surface area of the hydro-geologicatlvment covers 38,5 Km
Estimated volume of the massif from where the Badinjvells is supplied is approximately 30 km
Supply of karst aquifers in the BoSnjaci catchmarga is done only through precipitation
infiltration and largely depends on the precipaatregime and climatic characteristics. The defined
characteristic minimum flows at the BoSnjaci we#k @he total natural discharge and are given in
Table 4.5.6.

Table 4.5.6.
Minimum perennial flow] Minimum flows of a determined return period Q(s)
Q (nls) 2 5 10 25
0,092 0,091 0,085 0,082 0,080

Average annual flow for the well isgG 0,325 ni/s. Maximum registered average annual flow is
Qsr.max=0,445 ni/s, and minimum is Qmin-0,204 ni/s,

Minimum annual flow expectancy for the BosSnjacilveee given in Table 4.5.7.

Table 4.5.7.
Return period (yrs.) Expectancy (%) nR(m’/s)
100 1 0,077
20 5 0,081
10 10 0,083
5 20 0,086
2 50 0,091

Hydrological analysis of high waters of the BoShja@ll was done during the January 2003
investigation works.
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Investigation works connected to the protectiothef BoSnjaci water source (i.e. Potoci), as well as
other water sources of the Mostar water supply agtwwere implemented in the period between
1970 -1988. Based on the results of these invegiigavorks, a collection of acts called ,Protection
of potable ground waters of the Mostar water supelyvork®, was produced. This Act included the
water protection areas of the water sources Ragnl®iudenac, Potoci and Salakovac. For these
water sources, stricter protection zones were define 1st, 2nd and 3rd protection zone. The
Decision Act contains a list of restrictions andhpbitions for individual protection zones, and the
described restrictions and boundaries were suppiadevith maps scale 1:2.500 for the immediate
and 1st protection zone, and maps scale 1:50.Q06tHer protection zones. The water protection
zones map in scale 1:50.000 was prepared on the thsld maps, the same being also at our
disposal during preparation of this Study. As alseanentioned, with reference to this Decision
Act, which is formally still valid and in force, ¢hroute passes through the 3rd water protection
zone of the Salakovac water source (from km 0+@00+080), and 2nd water protection zone of
the Potoci water source (BoSnjaci) (from km 5+858+124), as shown in Attachment no. 12.3.5.
However, since the year 2002, and the New «Bylaweguirements for determining the sanitary
protection zones and sanitary protection measweghe water sources which are used or are
planning to be used as potable water sources” d@ffiGazette of the Federation of Bosnia and
Herzegovina no.51/02), the criteria and ground wptetection zones in karst areas are defined.
The valid Decision act from the year 1990, as de@m the perspective of the new Bylaw, has
some significant basic limitations. In January 20@3 Survey ,Protection of water source
BoSnjaci-Mostar» was completed, based on the pirgirp investigation works done by the Civil
Engineering Faculty of the University of Sarajevdnstitute of Geology. At the same time a
Proposal was made to bring down a decision on thtegtion of the BoSnjaci water source, as well
as to proclaim a sanitary protection zone, basedllgmreviously implemented investigation works,
and in accordance with the valid Bylaw. Howeveris tdecision is still not approved by the
respective Canton/county authorities. Accordingtihe defined zones in this Survey, in the
BoSnjaci settlement, at chainage from km 5+455+#650, the route passes over the “BoSnjaci”
viaduct, length L=495 m through the proposed Ibtaayprotection zone, and further on up to km
6+100 through the 2nd sanitary protection zonghefBosSnjaci water sources. These boundaries
were also presented in the map with restrictiomsttachment no. 12.3.5. in scale 1: 25.000 and
1:5.000. The proposed route should not have anwtivegeffects on the quality and regime of
ground waters of this water source, having in ntimel hydro-geological characteristics, i.e. the
defined catchment area of the water source asasdéhe way of supplying the karst aquifers in it.
From chainage at km 5+950 the route continuesdores45 m, and at chainage km 5+995 enters
the “Orlov kuk® Tunnel, length L= 2.370 m. At aggimately 80 m on the left route side, north of
the Orlov Kuk Tunnel entrance portal, the Gradieservoir is situated, (capacity V= 1.006)m
which is filled with water from the BoSnjaci watswurces (Fig. 1).

It must be stressed that in January 2006, biddvas published for implementation of
investigation works and preparation of a survey amader protection measures design of other
water sources of the Mostar water supply netwakk, the Radobolje, Studenac and Salakovac
water sources. It is to be expected that Survelfdwiprepared for these three water sources during
this year and proposals made to bring a Decisioactcordance with the new Bylaw. , the water
quality at the Vrap i water source is tested, but also within the nétwand this is done by the

Department of Health of the Herzegovina — Neré@aaton/county. The water is being supplied
from these wells by means of pumps.

The periodic well Livina is at 100 m a.s.l., on the right side, southwéshe route (which passes
through a tunnel at chainage app. 7+100) in thell@ommunity Potoci, Liva settlement.
According to the data obtained from the Water Sy@mmpany PJ 2, capacity of this gravitational
water source Livina is estimated to be min. 120 |I/s to 800 I/sisTlbcal water source is not
included in the public water supply network. WaSmply Company Mostar plans to implement
investigation works in the future and determinepbssibly and means of its exploitation as well as
connection and inclusion in the system of publi¢cevaupply.

In the local community Vrap i, there is a water source consisting of five wadkspacity 200 I/s,
which is included in the public water supply systdinese wells are on the right side, northwest, at
approximately 850 m away from the motorway leveélctzainage km 13+700 and 175,84 m.a.s.l.
Water catchment level is at app. 80 m.a.s.l. Théesatit Vrapi i and a part of Mostar town are
supplied from this water source. According to tla¢adobtained by the questionnaire of the Mostar
Water Supply Company, the water quality at the Virapwvater source is tested, but also within the
network, and this is done by the Department of thealof the Herzegovina — Neretva
Canton/county. The water is being supplied fromeheslls by means of pumps.

The local community Luka Il has a water source, Xhg wells, a total of five wells, capacity 180
I/s, which are included in the public water suppiystem. Water catchment level is app. 50-55
m.a.s.l. This water source is on the right side twé$he route, at approximately 1.400 m from the
motorway level, at chainagei km 19+750 and 259,94.91., where the ,Gostino brdo 2“ viaduct
starts, length L=125 m. The settlement Gnojnice amért of Mostar town are supplied from this
source. According to data on water quality, obtditterough a questionnaire, the water quality at
the bunari Jug is tested, but also within the netywand this is done by the Department of Health
of the Herzegovina — Neretva Canton/county. Theewa being supplied from these wells by
means of pumps.

In the Blagaj settlement, on the foothills Kri ,ette is a water source Posrt (wells) capacity 10-15
/s (registered in the period of well use). Posrs la surface flow with capacity app. 2&srin the
hydrological maximum. The Posrt wells are includethe public water supply system, i.e. they are
an alternative water supply source during the sunpagod. This source is situated on the left side,
northeast from the route, approximately 300 m fraute chainage from km 27+ 600, at the
hypsometric position of 45 m.a.s.l. The settlen@nbjnice and a part of Mostar town are supplied
from this source , the water quality at the Posdier source is tested, but also within the network
and this is done by the Department of Health ef HHerzegovina — Neretva Canton/county. The
water is being supplied from these wells by medrmmimps.

The Blagaj settlement has the Buna water sourggcity 40 ni/s , included in the public water

supply system. This source is on the left sidet ebthe motorway route, at app.1.900 m from the
chainage at km 28+070, where the bridge acrossBtiva River starts, length L=300 m. The
settlements Blagaj, Dravica, Gnojnica and Kana are supplied from this source. According to
data obtained through a questionnaire of the Waigply Company PJ 2 Mostar and the Town of
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Mostar — Southeastern Subsidiary, the water quelitgsted at the Blagaj water source every day
(by the Mostar Water Supply Company) and once almbythe Department of Sanitation Mostar.
S<stem of water supply from this well is throughnps.

The motorway route from chainage at km 27+600 to R&+500, in the Kosor settlement near
Blagaj, passes through northeastern zone of tred Veater source Kosor, of unknown capacity, at
higher hypsometric levels. The Mostar Water Sugpbmpany plans in the future to undertake
investigation works and explore the possibilityuse this well, and connect it to the closed water
source system in Blagaj. This water source is tegid in accordance with the Act on Waters of
the Federation of Bosnia and Herzegovina.

The Bunica water source is in Blagaj settlemergaciy 30 ni/s. It is situated on the left side, east
of the motorway route, at approximately 1.200 nmfrchainage at km 32+740 , where the Tunnel
.Kvanj* starts, length L=2.585 m. This water souiiseregistered in accordance with the Act on
Waters of the Federation of Bosnia and Herzegowiagit is not used for public water supply.

In the Stolac County, in the wider subject areardhare no public water supply sources or local
wells.

In the Domanovii area, i.e. in Vrhovnik, on the left side of tlwite, at chainage km 47+000 and at
a considerable distance there is a local waterceodrhovnik, capacity 5-10 I/s. It is a catchment
made 30 years ago, and data on water quality iavelable.

The water source Bjelave is the main water souftkeopublic water supply system of thapljina
town, capacity app. 500 I/s. It is situated apprately 2 km north of the apljina town centre, on
the right Neretva River bank in the area of a vatlevial plateau (Fig. 2 - Attachment 12.2). There
are three wells on the water source, situated meay the Neretva River bed, at app. 5-8 m.a.s.l,,
and on the left side of the motorway route. Themsaurce of water supply of the Bjelava water
source is the Neretva River. In previous investigatvorks connected to the Bjelave water source
it was clearly determined that the Neretva Rivesrgily influences the ground water regime. In this
respect, a short comment on the Neretva RiverviengiBased on previous investigation works (in
the period 1997-1999, done by the Faculty of Grigineering of the University of Mostar), of the
relevant Neretva River flows at the Bjelave wateurses, done for the water station itomisi
and taking into consideration all accumulation gmbges, it was concluded that smaller maxim
flows can be expected, data obtained on the bésiata gathered during the period 1926-1977. (i.e.
less than the mean maximum values of annual flowttits area, i.e. 1293 s (100%)). The
influences of upstream accumulations on the deeresmaximum flow values is very significant.
Based on the analyses of respective minimum andinmam water levels of Neretva it was
concluded that: (i) under the condition that thefird®l minimum was discharged from
accumulations, expected water levels at the waterce are 5,25-6,05 m.a.s.l. For further analyses
of the well capacities, minimum levels of the NeseRiver were taken near the wells, i.e. 4,8
m.a.s.l..; (ii) it was concluded that water catchirstructures must be protected against the pessibl
occurrence of maximum flow of 0,01. This means tinat water level at the Bjelave is 10,08
m.a.s.l., and this corresponds to the respective flo

According to data obtained from thepljina County authorities and the Water Supply @¢any
apljina, water quality at the water source Bjelasgested once a month by thapljina Medical
Centre. The water is supplied by pumps. Thapljina reservoir (V=3.600 % and Gradina
reservoir (V=600 1) are a part of the water supply system of this.af€ig. 2). This water source
supplies water to app. 6.000 households in 17 lgoaimunities of the apljina municipality.
According to investigation works from the year 199Rreliminary solution for Protection of the
Bjelave water source neaapljina) a proposal of the sanitary protection zowas given as well as
a proposal for a Decision on such protection, whichs never adopted by the respective
canton/county authorities. In the meantime, preparaoff the Main Design for protection of the
Bjelave water source is under way, which shoulddrapleted by May 2006. Based on the contacts
between Chief Designers of the above mentioned Nda&sign (Integra, d.o.o. Mostar), and based
on the investigation works undertaken until the reamof preparation of this Study, we have
obtained the proposed boundaries of the sanitasjeqiion zones for this water source. These
boundaries are shown in the Map of restrictionsttadhment no.12.3.5, in scale 1. 25.000 and
1:5.000. According to the present information aaé, and investigation works it can be
concluded that the motorway route of LOT 4, chagagkm 52+150 to km 53+500 passes through
the planned future 3rd sanitary protection zonehef Bjelave water source, i.e. the zone of a
moderate protection regime.. During design preparaand construction of the motorway, all
restrictions given for the 3rd sanitary protectmone must be respected, i.e. in karst area, and
structures shall be planned in the manner to gatisf requirements set in the valid ,Bylaw on the
requirements for definition of sanitary protectiannes and measures of protection of water
sources used or are planned to be used for poteattéz supply. October 2002“.

It must be said that the Preliminary Environmentapact Assessment for LOT 4 presented
boundaries proposed by investigation works don&9@9. However, since the Decision on water
source protection from the year 1999, was nevepiado these boundaries were never formally and
legally established. It is expected that aftercbmpletion of Main Design for protection of water
source Bjelave, and proposal of the future prodectzone boundaries, the Decision shall be
formally and legally adopted by the canton/countthatrities.

There are also local water springs in thepljina County, in the Pdtelj, Domanovii and Trebi at
area. Data on these sources were obtained thrguestionnaires of theapljina Water Supply
Company (shown in Attachment 12.2.)

In Po itelj, in the protected zone of the county road F)-there is a local water source, capacity
app.10 I/s. This well is on the right motorway sidest of the chainage at km 51+000, app. 880 m
away. The water catchment level is 40 m.a.s.l. Ad®0® households are supplied with water from
this source and there is no information of waterigyal

In the area between the settlements Dretelj andh&axi, on the right motorway side, west of
chainage at km 51+300, about 700 m away, thetgeig8bbanovo vrelo well. The water catchment
level is about 45 m.a.s.l.
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The Donji Trebi at settlement has a surface wa@ichment from the River Trebi at, capacity
app. 40 I/s. This catchment is on the left motonsmle, at a distance of app. 1800 m southwest of
the chainage at km 53+800 of the proposed route Widter is supplied through a system of pumps.
Data on the water quality of this source are nailalsle since the water quality is only occasionall
tested.

In the Trebi at settlement on the left motorwayesithere are two local wells, at app. 30 m.a.s.l.
They supply approximately 150 households. The ¥irsli is to the southwest at app.1500 m from
the chainage at km 54+000, and the second welt mpp. 1300 m from the chainage ate km
55+500. Data on water quality of these well are anatilable since the water quality is tested only
occasionally.

The Prance settlement is supplies by technical m@aiewped from the Donji Studenci well (left
Studenica River bank) in the Ljubuski County area. Thatev catchment level is 30 m.a.s.l. This
well is on the right motorway side, to the northtivasapp. 130 m away from the chainage at km
59+200.

In the Ljubuski County area, on the right motorvege toward the northwest from the route, at
1500 m from the chainage at 59+500 is the Kajtamowvell, at app.50 m.a.s.l. However the
sanitary and health quality of water from this waitles not satisfy requirements for potable water,
therefore this water is used only as technologicgter. Further on upstream from the route there
are the Vakuf and Gornje vrelo wells. They are steged in accordance with the valid Act on
waters in the Federation of Bosnia and Herzegoviritas well supplies water to the local
community Studenci, and the water is tested pes@lyi by the Department for Public Health of
the Hercegovina-Neretvanska County. There are sdseral smaller pump stations in the local
community Studenci, as well as the Bo jak catchm&tiated on the left motorway side, at app.
500 m south of the chainage at km 59+600, at tiverddypsometric level than the motorway route
level.

The motorway route at km 62+100 to 67+329 pasgesidgin the water protracted area of the water
source Prud, i.e. the 2nd, 3rd and 4th sanitaryeptioin zone (According to the Bylaw on definition
of water source protection zones of Croatia, Nafi@eazette no. 55/2002).

Table 4.5.8. presents an overall summary peraedt all catchment areas and significant ground
water sources used for water supply in the suljex of study.

Table 4.5.8.

Motorway chainage

Catchment area

Water source inclded in
public water supply

Local water sources

network
km 0+000-23+500 Bijelo polje Mostar Municipality Mostar Municipality
- Salakovac -Liv ina
- Bosnjaci (Potoci)
-Vrapi i
-Bunari jug

km 23+500-34+000

Buna and Bunica

Mostar Municipality
-Posrt
-Buna-Blagaj

Mostar Municipality
-Kosor
-Bunica

km 34+000-50+500

Bregava

km 51+300-62+100

Studenci-Dretelj-
itomisli i

apljina Municipality
-Bjelave

apljina Municipality
-Vrhovnik

-Local well in Poitelj
-Bobanovo vrelo well
-Dragi evi well

-Lazine

-surface catchment from
the Trebi at River
Ljubuski Municipality
-Donji Studenci
-Kajtazovina

Ljubuski County
-Several local wells in the
Bubale area

km 62+100-67+329 Prud water source Prud

On Croatian territory

Based on previously given data, it can be conclutiedl the subject LOT 4 motorway route in
Corridor Vc passes through five separate catchmmeas and protected areas of four active potable
water sources (Salakovac, BoSnjaci, Bjelave andl)Pras well as through areas from which
potential pollution can significantly influence thnater quality of smaller local wells and surface
water courses, the Neretva River tributaries, ahinately on the water quality of the main
recipient.. Due to this, the motorway and its dunes need to be designed, constructed and
maintained in a way which will protect the 1stsdaground and surface water quality to the
maximum, as a result of this, the quality of sed aemvironment as a whole.

4.5.2 HYDROGRAPHIC CHARACTERISTICS

The subject area of LOT 4, Mostar North — Southrrderline with Croatia, i.e. the accepted route
variant corridor mostly runs along the Neretva Rivalley, the main recipient of all ground and
surface water sources, which mostly spring out@glbe valley boundaries.

The hydrographic network is well developed and binaa. Along with the most dominant water
course, the Neretva River, the subject area alslides other smaller or bigger tributaries , the
most significant being the Buna River with Buniaad Trebi at River with Studeirca.
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Neretva is a karst, central Herzegovina River, Wharains the central part of the Dinaride
Mountain chain, from the watershed with the BladaSatchment area to the Adriatic. It is an
interstate river (runs also through Croatia) and kignificant karst watercourse characteristics,
morphologically and chemically. The catchment aeaéhe west borders with karst fields of the
Cetina River catchment area, and on the north witie Vrbas River catchment area. To the
northeast it borders with The Bosna River cathnaeaa and to the east with catchment areas of the
Drina and TrebiSnjica Rivers, which partially alselong to the Adriatic Sea catchmetn area. The
Neretva River catchment area is flat and extrerasljymmetrical. The Neretva River springs out
under the foothills of the Lelija and Zelengorawitains, southwest of the Zelengora Mountain at
846 m.a.s.l. At first it flows northwest to therRa River mouth, and then in a large curve changes
its direction, flowing north-west up toapljina. Further on it flows southwest and west dods
into the Adriatic Sea near Pl. Length of the Neretva River course is 240 kn8(Rh - 250 km,
depending on the source of data). The averageff#ifie river bed is 3,57%o, although the falls are
concentrated in the upper and mid course, andiohailly they are somewhat greater. The Neretva
River catchment area is not completely defined tuthe karst characteristics of terrain and very
complicated underground connections. It is assuitied the Neretva River course includes
approximately 8.200 km2 and that this complete asekarst. The only relatively reliable water
catchment is the one up to Relj, which is approximately 5.820 km2, althoudfistarea is also
influenced by relatively doubtful catchment are&she Jasenica River (drains the Mostarsko blato
area) and the Buna River (drains the Nevesinjske field). The downstream catchment area is
difficult to determine because of the Bregava Rivibutaries (drains the Dabarsko and Fa&ai
polje field), the Trebi at River (drains ImotskaGrudsko polje field) and the Krupe River (drains a
part of the Popovo polje field). With its water ablance, the Neretva River is far above the
average, with an approximate capacity of 42,7 &k
It is divided into the upper, mid and lower courleits upper course it runs through a canyon and
takes in its tributaries on the right side - JaserRakitnica, TreSanica, KraljusSnica, Neretvioa a
Rama Rivers, and on its left side the Sistica aiitid Rivers. In its mid course it takes in itgh
tributaries Doljanka and Dre anka Rivers and PskajRiver from the left. The end part of its
upper course runs through flysch sediments, aisdptirt of the water course has a well branched
hydrographic network with small but permanentutésies from the left and right. Neretva is a
canyon type river in its upper and mid course anthe Bijelo Polje area, it enters a wide valley
which narrows through the Mostar town area, butens again in the Mostarsko Polje field area.
At the Buna River mouth, the Neretva narrows dogaia into a somewhat shallow canyon up to
apljina, where it spreads again. In its lower ceubgeretva is a typically low-country river with a
winding course, and numerous left-behind efflueMsme of its tributaries, especially at higher
levels, as well as some springs in its course egtyudlry out, in some cases this lasts for the majo
part of the year. In its lower course it takestsright tributaries Radobolja, LiStica Rivers, hwit
Ugrova a and Mostarsko blato areas, as well as Jasenic@rabi at Rivers. On the left river side
it takes in the Buna and Bunica, Bregava and Kmepeers, the Krupa River springing out at
Hutovo Blato. The lower Neretva River course endh & wide adn branched delta. Apart from the
above given tributaries, also significant wateramfities enter the Neretva River from strong karst
springs located on the left and right canyon siddsese are the Studenac, Radobolja, Jasenica,
Crno Oko, Arape Mlin, itomisli, Mlin, the Norin spring and Modro Oko on the rigditle, and
Salakovac wells, Vrelo, Pribit in Bijelo Polje, all as numerous other permanent and periodic

springs from Buna and Bunica to Kute. These argaldplGlusci, Bili Vir, MliniSte and numerous
other springs and water sources. Along the NereivarRourse large water quantities are being
used for irrigation purposes.

The Buna and Bunica Rivers flow into the NeretvadRion its left side, near the Buna Settlement.
The Buna River springs out in the Blagaj Settlemtrg spring being a strong karst spring. Strong
underground connections of the Buna and Bunicaggnvith sinking rivers in the Neverinje area.

Trebi at is a karst West Herzegovina River, draghthe Dinaride Mountain massif. The catchment
area on the west and north borders with the C&imar catchment area, and on the northeast and
east with the Neretva River catchment area (Mostelotto field), and on southwest with the direct
catchment of the Adriatic Sea. The Trebi at catchimis elongated and asymmetrical. It flows
toward southeast to the Neretva River mouth nearg&t at 9,0 m.a.s.l. betweerapljina and
Metkovi . The Trebi at River, with its 51 km from the spgimt Pe Mlini up to its mouth into the
Neretva Ricer makes a unique hydrological unit Wwhias a natural and ecological significance for
the areas through which it passes (counties Grugduski and apljina). Average fall of the
Trebi at River bed is 2,6%., although the declingg anostly concentrated around waterfalls,
cascades and streams. Unique waterfallsuKa are also on the River, (height 6 - 10 m.),iBaj
Kravice (height app. 30 m), as well as numerousacatius sinter barriers and cascades which
classify the Trebi at River as a very valuable matuwesource. Almost the complete Trebi at River
catchment is karst and includes approximately 1K0Q. According to its water abundance, the
Trebi at River is far above the state average, widpacities of app. 47,0 I/s’km2. The most
significant tributaries of the Trebi at River arelatively short, permanent and periodic water
courses occurring at karst springs, the most saamf being Klokun, Grabovo vrelo, Vitina and
Studenica.

4.5.2.1 Outline of water courses intersecting the LOT 4 motorway route

In order to define possible negative influence otonway on surface waters, i.e. their flow regime
and quality, the most significant water coursese presented here, which are a part of the
hydrographic network and are in the motorway iefilce zone. The water courses are given per
LOT 4 sections, and characteristic places of cngssiver the water courses are shown in
Attachment 12.2.

Through all stages of design documentation prejoearahigh water levels were respected , i.e. the
flood zones of the subject water courses On themed route , all crossings of water courses are
extremely high in relation to the high water levdtood zones are defined within the Preliminary
Solution and Preliminary Design for LOT 4, and gineen in Attachment 12.3.6. Also, the relations
between high waters of more significant water cesirelong the LOT 4 route, as well as
information about some smaller flood waters aresgméed and solved within the Preliminary
Design - Volumed 0020-HIDROLOGY ANDHYDROTECHNICAL CHARCTERISTICS.

For LOT 4, the relation between high waters andseharoute have been studied, where the route
crosses over significant rivers at five places: &uBunica, Neretva, Studena and Trebi at
Rivers. Also, water drained from other 31 signifitgsmaller® catchments ,intersect® with the
motorway Another 30 smaller catchment areas (utider?) also gravitate toward the motorway.
In order to bring the catchment areas to a reasermalmber, catchments belonging to smaller
gullies are treated as intermediate catchmentdwelea the big ones. Drainage of waters and flood
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waters from such gullies is planned through statidad culverts, with minimum constructional
and functional dimensions (e.g. 1,50 toF 2,00, for possible maintenance and cleaninganat
appropriate distance as requested by the drainagds. Details of these culverts as well as
standard smaller culverts along the route (on gsiltreated as intermediate catchment areas) are
given as part of the Preliminary Design - VolumglBTERNAL ADN EXTERNAL DRAINAGE
DESIGN*.

Section 1, Beginning of LOT 4 —Mostar North Interchange, length £9,8 km (chainage at km
0+000 to 9+800)

This section does not have significant contactd varge water coursed. The route nears the
Neretva River at chainage km 5+500 and km 7+000,the distance of 1500 m. The lowest route
level is 156 a.s.l. while the rise of the hydreettic power plant Mostar is 78 m a.s.l. From this
data we can se that there is no direct influendb@Neretva River, the Hydro-electric power plant
Mostar or any other larger water course and tb®may in the Section 1 area. Six water courses
intersect with the route along this section, anel televant data about them is given in Table
45.11. (Item 4.5.3. Hydrological characteristidswater courses in this Study). Based on the
analyses of high waters and floods, adequate dultu®ensions have been calculated.

Section 2, Mostar North Interchange — Mostar South Interchange, length L=16,45 km
(chainage at km 9+800 to 26+250)

This section does not have significant contactd vairge water coursed. The route nears the
Neretva River at chainage km 15+000 at a distah@®@ m. At this point, the route is app. 100 m
above the water (lowest route level at this pat78,60 m a.s.l., at chainage km 13+300). At the
end of section 2 the route level falls to 74 mlawhile the levels of the Neretva River,
approximately 2500 m away, is 40 m a.s.l. We cam that there is no direct influence of the
Neretva River (including Hydro-electric Power Rldaostar, whose dam is relatively near the
route on this section) or any other larger waterrse and the motorway in the section 2 area of the
motorway.

Fifteen water courses intersect with this routdisecand the relevant data is presented in Table
4.5.11. Based on the analyses of high waters amti$l adequate culvert dimensions have been
calculated.

Section 3, Mostar South Interchange —Patelj Interchange, length L=19,65 km (chainage at
km 26+250 to 45+900)

This section does not have any contact with theetNa River. The section is over 2500 m away
from the river, except the end of the section (flam43+000 to 45+900) where it nears the river at
600 m, but is elevated above the river more tham.75

The complete LOT 4 length has only one river dragswhere the route level falls relatively low,
near the water mirror during high waters and floofls return period 1/100 (hundred year high
water). This crossing is by means of a bridge ¢herBuna River. At chainage from km 28+070 to
28+370 (near Blagaj), the route crosses the BuwarRily means of the “Buna” Bridge, length
L=300 m. (Fig. 3 - Attachment 12.2). The lowestdie level is at its beginning (km 28+070), i.e.
44,80 m a.s.l. (carriageway) and 43,30 m a.s.ltt@dbo of superstructure). The hundred year high

water level at this point is 38,50 m a.s.l. Thieams that the minimum clearance between the
structure and water level is 4,80 m, which is cdesably more than allowed (1,20 m). The lowest
carriageway level near the Buna River is 44,27 si.a.At this point the motorway runs in an
embankment and this lowest level is 500 m away filoariver.

At chainage km 30+435 to 30+800, the route crofisesBunicu River by the “Bunica” Bridge,
length L=365 m (Fig. 4 - Attachment 12.2). Simiklevation conditions (+75 m) follow at the
crossing of the Bunica River with a bridge.

Five water courses intersect with this motorwayiea¢and relevant data is given in Table 4.5.11.
Based on high water calculations and floods, thpr@piate culvert dimensions have been
calculated.

Section 4, Poitelj Interchange — Me ugorje (Zvirovi i) Interchange, length L=12,10 km
(chainage at km 45+900 to 58+000)

From km 50+375 to km 51+325, between iBdj and apljina, the route crosses over the Neretva
River with the “Neretva” Bridge, length L= 950 nkig. 5 - Attachment 12.2).

Along this section the route is not in the vicinitiyany water courses, except the already mentioned
Neretva Bridge. At this point, the level of hundngghr high water is 13,37 m a.s.l., and the lowest
carriageway level at the bridge is 82,62 m a.sik Towest bridge superstructure level is 75,20 m
a.s.l. Therefore the “Neretva“ bridge is over 6(above the water surface of the 100-year high
water of the Neretva River. There is no directuafice of the Neretva River or any other larger
water course and the motorway route on sectiontheomotorway.

Five water courses intersect with this motorwayiea¢ and relevant data is given in Table 4.5.11.
Based on high water calculations and floods, thpr@piate culvert dimensions have been
calculated.

Section 5, Me ugorje (Zvirovi i) Interchange — end of LOT 4, length L=9,329 km (chainage at
km 58+000 do 67+329)

The route on this section passes high over a kdas¢au and has no contact with large water
courses except for two crossings over the Studarand Trebi at Rivers.

At chainage km 59+015 to 59+585, the route crofisesStudenica River over the “Studerca”
Bridge, length L=570 m (Fig. 6 - Attachment 12.2}.kainage from km 61+110 to 61+455, the
route crosses the Trebi at River by the“Trebi atiaduct, length L=345 m (Fig. 7 - Attachment
12.2). Both crossings are high above the river pbedsr 80 m above the Studéra River and over
60 m above the Trebi at River. Therefore, on theston as well, there is no direct contact or
influence of the Studerta and Trebi at Rivers and the motorway route octiea 5.

4.5.3. HYDROLOGICAL CHARACTERISTICS OF WATER COURSES

The Neretva River catchment area spreads over fisgmi surface area and has all karst
characteristics. The Neretva River is characterisesdignificant irregularities in its flow duringpe
year. Flows during the summer months are low, dedwinter flow are high. Maximum flows
usually occur in December and during the spring tmgn characteristics by their sudden
appearance. December and April are months withesdrgvater abundance, and August and
September are months with least water quantitiedowed by July. The Neretva River water
regime is irregular, especially in its upper courbe Trebi at River is also known for its flow
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irregularity during the year. Summer flows are lamd winter flow is high. Months with greatest

water quantities are December and January, whilgust and September have least water Table 4.5.9a Maximum flow rates and specific maximum discharge recorded on water measuring
quantities, followed by July. There are adequateewauantities during floods on the upper stations along main Neretva River tributaries

horizon, but when waters from surface retentiorsaphear and the reserves fall to the ground

. i i i Spec. Flow rate
waters, the water flow drops conS|derany. Period ef Water measuring High water flow occurrence rate Catchment p 100-
observation station surface area up yr.
10 25 50 100 )
] ] ] ) ] o ) measuring q(m?/s/knt)
Main hydrological parameters which quantify the tojdgical characteristics of the Neretva River Water course m¥s | ni/s | ni/s | n¥ls | station F(krf)
and its mair_1 tributaries in t_he Corridor V¢ motowwzne are presented in Ta_bl_es 4.5.9,4.5.9a and Jasenica 1957-1986 Bezdan 1 b 195 4o
4.5.10. Available data obtained during preparatibthe Technical Study, Preliminary Solution and Taconicn 19591991 Tacorcn
Preliminary Design are presented i.e. the definibbflood zones along the Corridor Vc. : _ .
In order to define maximum flow rates and the waésels along the Neretva River basin, an Jasenica 19531961 Dom Slapiste S i
analysis of data was done, obtained by statisteddulation of water flows for the available Buna 1956-1991 Buna 279 293 38 406 313 1,29
observation sequences on water measuring stafloredation between specific maximum flow and Buna 1983-1991 Blagaj
the catchment surface area was established foereliff return periods. Table 4.5.9. shows all Bunica 1963-1991 Malo Polje
included measuring statlor_ls along the Neretva Rlaed Taple 4.5.9a shows all available data Bregava 10551991 Stolac Do od o2 o) o5 g 0175
from water measuring stations along the NeretvaRinbutaries, with defined flow rates of al0, ,
Trebi at 1983-1991 Humac 191 205 21 22p 907 0,245
25, 50 and 100 year occurrence, the catchmentcgugiee and hundred year flow rates.
Trebi at 1967-1987 Studenci 213 228 236 245
Table 4.5.9. Maximum flow rates and specific maximum discharge recorded on water measuring Studenica 1954-1992 Studenci 21 29 3p 31
stations along the Neretva River Krupa 1973-1988 Karaotok
Period of High water flow occurrence rate Catchm  Specific maximum flow occurrence rate Krupa 1973-1988 Mala Svitava
Water observation o Krupa 1973-1988 Dravo
measuring -
station F?I:ﬁ?) Svitava 1973-1991 Vrelo
* ) Data shown in Table 4.5.9a, are taken from the Federal Department of Meteorology from Sarajevo (hydrological data base, flow curves and cross
10 25 50 100 10 25 50 100 section ns of water measuring stations along the Neretva River and tributaries, February 2005).
m/s ni/s ni/s /s me/sikm? | m¥sikn? | mis/kn? | ms/knf
Ulog 1946-1980 1271 160] 180|204 222 0.572 0721 D8] 0028 Data on the specific high water occurrence ratenioe water measuring stations was used to
Glavalievo | 19581977 | 280| 582l 648  ead 290 0534 o633 0.751 0767 determine the relationship between the specifiw flate and respective catchment surface area for
Konjic Analyzed in 730 893 1025 1220 1288 0,567 0,693 0,796 0,947 respeCtlve water measurlng stations (Flgure 1)
2002
Salakovac
Mostar Analyzed in 1510 1720 1820 1920, 3085 0,489 0,557 0,589 0,632
2002
Ba evi i Calc. by gsp 1551 1749 1864 199D 3500 0,470 0,499 0,564 0,605
itomisli i 1926-1977 1730 1920 210d 2200 418 0,414 0,439 5020, 0,526
apljina Analyzed in 1770 1980 2160 2260 4500 0,393 0,44( 0,480 0,502
2002
Gabela Calc. by gsp 202(Q 226D 2497 2615 5945 0,340 0,380 0,420 0,440
Metkovi 6820

Note: Dta for the measuring stations in the upper NerRivar flow, Ulog and Glavatievo, were taken from the «Hydrological Study of surface waters», pepsrthe
Hydro technical Department of the Civil Engineering Faculty of the &isity of Sarajevo, 1980, and the data from other water measuring stattostar, itomisli i
and apljina, were taken from Volume C/XIX, prepared by the Water Manag&meeattment Sarajevo and Mostar, 2002.
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Table 4.5.11. Calculation of high water occurrence rates of 1/100and the flood flow rates per

Odnos specifi nog oticanja prema povrsini sliva catchment area
1 \ I Flow rate
] —~—_ : Intersection
N ~J_ |T=1100 No. of Catchment with
& 4 \\§% Water water surface motorway
_\5 Q ‘\ T=1/50 | course course Chainage area route Q11100 Yearly rate Flow - total flow
ﬁ é mk =28 (km) (knd) (m¥s) (m¥god) (m/god) (m¥god)
\g w 1 0+600 451 Viaduct 16.8 1492 1080 216
o Rijeka Neretva % 2 2+150 13.01 31.4 4308 3335 667
‘ ‘ 3 4+800 10.03 27.9 6894 5267 1054
0.1 4 5+450 9.57 Viaduct 26.9 3169 2390 478
100 1000 10000 5 5+800 5.84 Viaduct 19.8 1935 1181 237
POVI&i i km 2 Brasinski
ovrsina siiva (km ) potok 6 9+300 21.70 Overpass|  38.9 14906 11612 2323
Svinjarina 7 25+950 51.86 Underpags 56.1 17165 14414 2883
. 8 11+200 0.67 5.7 222 84 17
Slice 1 +
11+800 2.60 11.9 1784 1004 201

Defined water levels of the Neretva River, withwiloates of the 10, 25, 50 and 100 year period are 10 12+500 0.94 Tunnel 71 648 268 54

given in Table 4.5.10. Results given in Table ¥05vere used for a hydraulic flood modeling of a 11 12+950 114 8.0 85 412 83

100-year high water occurrence along the NeretvarRied, for the Technical Study, Preliminary iz ij*(l)gg gjg — 261'41 2216;5 1134?5 22229

. .. . + i i
Solution and Preliminary Design (Attachment 12.2.6. laduct
14 14+800 0.48 4.6 161 52 11
. . . . 15 16+980 0.83 Tunnel 6.5 275 87 18
Table 4.5.10 High water levels at subject water measuring stations 16 174700 156 —— o8 1073 290 o
Water measuring «0» level Flow Q100 Water levels at high water occurrence H (m.a.s.l.) 17 18+950 151 Viaduct 9.6 1036 437 88
station (m?rs) 10 o5 50 100 18 19+400 0.67 Viaduct 57 460 158 32
Salakovac 75,080 _ _ 19 20+500 2.88 Viaduct 12.7 955 440 88
20 20+925 2.64 12.0 873 349 70
HE Mostar - - - - - 21 21+200 0.66 Tunnel 5.6 219 72 15
Mostar 40,274 1920 52,174 52,824 53,274 53,82 24 34+050 2.16 Tunnel 10.6 716 158 32
__ Rotimski
Baevii 30,53 2012 - - - 37,337 potok 25 35+650 32.08 Viaduct |  45.8 10618 4241 849
itomisli i 16,25 2200 22,15 22,7 23,15 23,45 26 38+950 12.57 30.9 4160 1320 264
apljina 6.32 2260 ] 962 98 9.92 27 39+800 3.52 14.4 1167 228 46
28 43+900 4.31 Underpas 16.3 1426 354 71
Gabela 0,78 2615 - 5,63 5,9 6,18
Reica 29 46+700 8.74 Tunnel 25.4 2892 797 160
30 45+950 0.79 6.3 260 34 7

Definition of 100-year high water occurrence wateurses intersected by the motorway route, 31 52+500 1.70 viaduct | 10.4 562 163 33

identified on five sections of LOT 4, was donehwiihe application of «Rational method and ITP 32 55+100 0.61 5.3 201 48 10

curves», obtained by the ,extreme® and ,peak»hmeétfrom ,Short Rain periods* study of the 33 56+950 171 104 566 307 62

Hydro technical Department of the Civil Engineerifg@culty of the University of Sarajevo.

Calculation results are given in Table 4.5.11. Figure 2 shows TP curves for KS Mostar accordintheoPeak method. Same calculation was done
according to the method of Extremes, showing sonaéWdwer intensities for the same rain return
period.
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Figure 2 - ITP curve obtained for KS Mostar
When the motorway crosses over water courses which have amextoad characteristic, apart
from the analysis of a 100 year high water occurrence, agseahust also be done of possible
deposit occurrences. Since these are mostly currents, where flow ios@ |kt noticeable, one can
expect an inflow of deposits under high water conditions.
Definition of the quantity of deposits brought by high water coursedone by all available
measuring methods during a longer time period. Since no measuseon@®bservations were done
on the subject catchment areas, i.e. there was no available taanament, an empirical method
was used to estimate the production and accumulation of deposits tigh toaters (prof. S.
Gavrilovi ). A calculation of specific production was done (expressed’igear/knf) for every
characteristic catchment area. Based on the specific productidg,peoduction was calculated for
each catchment area and the deposit flow on the basis of geooferacteristics of every
individual catchment area. Calculation results are presented in Table 4.5.11.

4.5.4 QUALITY OF SURFACE AND GROUND WATERS

4.5.4.1 QUALITY OF SURFACE WATERS

In the hydro-geological and hydrological sense the karstiareary sensitive and susceptible to
changes in the nature because it reacts to such changes quickly and someyiairesnagically.

In Bosnia and Herzegovina, according to the still valid Regulatfomater and coastal sea water
qualification of Yugoslavia within the boundaries of the SocialispuRéc of Bosnia and
Herzegovina(Official Gazette no.19/80), the waters are cledsifito four categories according to
their use and degree of purity. Water courses or their outlaless and coastal waters in Bosnia
and Herzegovina are classified into four categories accorditiget Regulation on water course
categorization (Official Gazette of Bosnia and Herzegovina né.742First category, or Class | are
waters which can in their natural state or with some disimiedie used as potable water and in
food industry, and such surface waters for growing of valuable typé&sh. Class Il are waters
which can in their natural state be used for swimming ane@agon purposes, sport activities in
water, for fish breeding, and which can be used as potable watén &wtl production industry
with certain form of treatment — conditioning (coagulation,dtltn, disinfection etc.). Tributaries
to some water courses and their branches which are classtite@lass | category, are all in the
same category. All other water courses which are not insG@lascording to the Regulation, are
classified into Class Il category.

According to the valid Regulation of water course categoomatihe Neretva water course is
classified as follows:
From the spring to the Ulog settlement — Category I-water esumbhose waters must satisfy
requirements for Class |,
From the Ulog settlement to the Croatian borderline — Categovster courses whose waters
must satisfy requirements for Class Il

Before the war, testing of water quality of the Neretva Riy@ measuring stations) and its
tributaries (3 measuring stations) was regularly done, at gdamctivities of the Hydro
meteorological Department, and data was regularly published iettireBooks. According to pre-
war testing, the above mentioned classification was confirmeape on some shorter Neretva
River parts downstream from Mostar where Class Ill qualdg wccasionally recorded. Electrical
company did their own tests very frequently as part of tlutiviges, especially in the accumulated
waters.

Since 1998, regular water quality monitoring was established ipaticement area of the Neretva
River, financed by the JPVPS of the Adriatic. The water qualddnitoring on the Neretva River is
done on seven measuring stations and occasional tributaries BunaaflrBboégava and Krupa
(Hutovo Blato). The following parameters are analyzed: TempergPC); pH; Purity (°Sig);
Electrical conductivity (uScm'),Suspended matter (mg/l); diluted oxygen (mg/l); Saturated oxygen
(%); BPKs (mg O2/1); Consumption of KMn©(mg GQJ/l); KPK; Total N (mg/l); Ammonia NHBN
(mg/l); Nitrites NQ-N (mg/l); Nitrates N@N (mg/l); Chlorides (mg/l); Sulphates (mg/l); Total P
(mg/l); CaCQ (mg/l); and microbiological parameters — total number of gefinsnl; NVB
coli/100 ml; NVB E. Coli/100 ml. Occasional analyses are doneh&avy metals: Lead (Pb);
Chrome(Cr); Zinc (Zn); Cadmium (Cd); Mercury (Hg); Iron (Fafd total grease matter, mineral
oils, detergents and phenol. During the summer months (June, July, Audwest more swimming
activities are under way on the River Neretva and tributarierwaality is analyzed on seven
measuring stations. During the pre-war period in Bosnia and Heroegawuntil the year 1991,
active analyses of the flora and fauna of the Neretva Re@mwas done at itomisli and apljina
(downstream), as well as in the delta of its tributaries, the Trebi at esghia Rivers.

45.4.1.1. Present (zero) condition of surface water quality in the area of LOT 4 inénce
Pollution of water courses is a complex and dynamic processndiageon different factors,
primarily on the quantity and type of pollutants, and the receivipgaty of the water course
itself. Because of the above mentioned factors, it is difficulgive an actual quality evaluation
without systematic water monitoring, i.e. without continuous long-teempling and testing.
During the preparation of this Study, the Client of the ovenaljelet was of the opinion that the
zero condition of surface and ground water quality should be presentkd basis of present data
collected throughout relevant institutions in the water sectorudifity companies in charge of
water supply of the municipalities along LOT 4. All other needsaflditional monitoring for the
purpose of defining the zero condition of water quality, have been planrtbd future, with an
obligation for the future Client/Contractor to implement this momtpprocess before the start of
any form of construction works.
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The present condition of surface waters is given on the basidaobdt&ined for the year 2005
from the JPVPS Adriatic Sea Company. The measured profiles (MP) whéderétga River water
quality is analyzed, as well as the water quality of its tributariegshnare in the immediate vicinity
of the motorway and relevant for evaluation of the complete problengj\ame below (Attachment
12.3.5.):
- MP — Mostar upstream (in Rastani) on the Neretva River

MP — Mostar downstream (near the railway bridgeeBai) on the Neretva River
MP — Buna on the Buna River

MP — itomisli i on the Neretva River

MP — apljina (under the old bridge) on the Neretva River

MP — Struge on the Trebi at River

MP — Draevo on the Neretva River

Attachment 12.2. of this Study shows all data on the Neretva Riter guaality and its tributaries,
on the given profiles for the year 2005.

Based on all analyzed water quality parameters it can be conaded that the Neretva River
water is characterized by a cold to moderate water temperata, well saturated with oxygen,
pH neutral, moderate pollution of Class | and Il waters. Post -war analyses prove that the
overall quality of the Neretva River waters and waters of its tibutaries are within the set
category for the water course.

Occasionally, the measurement results of individual paramepemsarily microbiological
parameters on the Neretva River, downstream from Mostar, diffevedthe set values. This can
be explained by the lack of sewage systems with waste water filtratitemss;

Based on the data obtained from the Public Utility Company Ljubuskhe physical — chemical
water analysis ofhe Trebi at River (measured profile 12 - Bo jak Studenci) for the year 2005,
done on the request of Agricultural and Forest Company of Bosnia armbgdema (PIU
Sumarstvo i poljoprivreda FBiH), Sarajevib,can be concluded that the waters on this profile
satisfy Class Il waters, i.e. they are within the set waterourse category.Samples of the
Trebi at River water (at profile Bojak Studenci) for the migal, physical-chemical and
bacteriological analyses were taken simultaneously, andwestsdone in four rounds (all results
given in Attachment 12.2.).

45.4.2 QUALITY OF GROUND WATERS

Regular ground water quality analyses were not done before, or afterrth¢omever, the JPVPS
of the Adriatic Company and Public Utility Companies for watepdy networks are undertaking
certain water analyses from the springs, as well as \wa#dity within the public supply networks.

Results of these analyses are satisfactory. Ground watetygeslis are mostly done at places or

locations where the potable water springs ore situated, whicin@reled in the public water
supply network.

These are potable water springs, supplying potable water towimeaf Mostar (BosSnjaci, Buna)
and the town of apljina (Bjelave). Water quality testing on these locatiordoise in accordance
with  “The Bylaw on the hygienic requirements of potable wétéfficial Gazette of the
Federation of Bosnia and Herzegovina no.2/92 and National Gazette no, 22#8%he frequency

and methodology of water testing defined by these Bylaws, raigizeed in laboratories authorized
fro these activities.

Reports on water quality analysis done on the BosSnjaci and Bjsfavegs in the year 2005,
obtained from the JPVPS Adriatic Sea Company are given ichkttant 12.2. Historical data was
also given for the BoSnjaci spring gathered during preparation duhesy on the protection of
water spring BoSnjaci, Faculty of Civil Engineering, Institute of Gggl January 2003.

According to data from November 2005, (physical-chemical and bactetogical analyses) the
water quality on the Bjelava and BoSnjaci springs satisfies theequirements of the * The
Bylaw on the hygienic requirements of potable water”( Offical Gazette of the Federation of
Bosnia and Herzegovina no.2/92 and National Gazette no. 22/9B8ccording to data from the
year 1997, the water quality at tH&una spring, also satisfies the requirements of “ The Bylaw
on the hygienic requirements of potable water’( Official Gaette of the Federation of Bosnia
and Herzegovina no.2/92).

It must be mentioned that the Public Water supply Companies Mastlar @pljina do not
implement a systematic form of water testing at the spribgt this is done according to need.
Analyses are however done regularly in the water network r@ogoto the requirements of the
Act on health control of food and foodstuffs and goods of general useiciaD8azette of SR
Bosnia and Herzegovina no. 43/86, 18/90, 7/92). Water quality in the watesrkesmdone in
accordance with the ,The Bylaw on the hygienic requiremenpeiable water’( Official Gazette
of the Federation of Bosnia and Herzegovina no.2/92 and National Gaz&t®9%). According to
data on water quality in the Mostar andpljina networks (from the springs in our subject area),
water samples mostly satisfy requirements of the relevant Bylaws.

We have obtained data from the Ljubuski municipality, for the Ya&uf spring, for 205, which is
not in the subject area of influence.

Local springs which are within the area of LOT 4 motorway imft@eand which are used for water
supply of a considerable number of households, are managed by a grotigenfs cdor Local
Community members. Regarding water quality testing on these sptiregvalid Federal Law does
not define a minimum number of water quality tests on registquadgs, but this is left for
regulation through County laws. Water quality control on these spisnigft to be done according
to the opinion of a group of citizens who originally constructed thicpbar water supply network
it has to be said that data was hard to obtain in the Municipaty offices of Local Community
centers about the local springs on their subject area.

The data gathered through questionnaires on water springs included ovpatieli supply network,
local water springs as well as reports on water quality analyses ormritigssnd in the network are
given in Attachment no. 12.2. All these water sources are withinuthjecs area of investigation
and are marked in the map of restrictions connected to wedeunces along the LOT 4 route
(Attachment no. 12.3.5.).

COMPLETE LOT 4:

VOLUME (MAP) ENVIRONMENTAL IMPACT STUDY FOR CORRID® Vc, LOT 4.

pgs 75/163
XX LOT 4_SUO 20070503ENGLI.doc



BOSNIA AND HERZEGOVINA
PROJECT "CORRIDOR Vc MOTORWAY"

LOT 4 MOSTAR NORTH - SOUTH BORDER

4.6 SOIL AND AGRICULTURAL LAND
Introduction

The Terms of Reference included analyzing the motorway route@ind@r VC, LOT 4,from the
aspect of agricultural and forest land, in a strip 20 m to 2%06d®, on both sides of the motorway
axis.

Four (4) soil categories were defined through soil analygisc(dtural soil,, forests and forest soil,
waters and other land) and their surface areas were detdragoerding to two criteria. The first
criteria concerns land within the influence, a 40 m strip, which eolnpletely be used for
motorway construction (area between two safety fences), ané&t¢badsconcerns land within the
potential traffic influence on land management.

The following was used during work execution:

1. Available digital data,
ortho-photogrametric photos of terrain
route layout from the Preliminary design

2. Data gathered on the field (photos of terrain)

3. Valid laws and regulations and expert literature

Within the Agricultural land group, three (3) sub-categoriesof@agnes) of agricultural land were
defined (Mark «al», «a2» and «a3»), as well as three (atabories of forest and forest land
(Mark «S1», «S2» and «S3»). Surface area of other land wasdatermined (construction —
urbanization land and motorways - Mark «o0») as well as water surfaces.

The end results of these analyses are Thematic maps :

Map 1: LAND CATEGORIES IN THE MOTORWAY ROUTE ZONE OF 500 M

Map 2: SUB-CATEGORIES OF LAND IN THE MOTORWAY ROUTE ZONE OF 500 M

Map 3: SUB-CATEGORIES OF LAND IN THE MOTORWAY ROUTE ZONE OF 40M

(Map 1 is the Graphical attachment 12.3.8.1., Map 2 is the Graphiadiragat 12.3.8.2, and Map
3 is prepared and completed but is not a part of the Study Attachsieoe the data from this map
can be seen on the previous map — Map 2)

Methodology
The gathered data was converted into form adequate for GIS an@gsisd on aerial photos,

vectorization of surfaces of categories within the 500 m zone afeimfe was done. A total of
2.418 polygon points were vectorized , and 1.094 of these refers to agaiclaihg, 335 polygon

points to forests and forest land, 7 to water surfaces and 982 polygon points on other land surfaces.

For each of the polygons a categorization was done on the bassvadusly determined criteria
(land class, worthiness, restrictions in manufacture, legatalions etc.), and categorization
control on the spot.

Data analysis in GIS helped to create thematic maps for the area within&@40 m.

4.6.1. LAND ANALYSIS PER CATEGORY

Total surface are within the route influence strip, width 500 r8.067,71 ha, and 584,42 ha out of
this sum is agricultural land, forest and forest land 2.349,92 hay watfaces 13,50 ha and other
land surfaces 119,87 ha (Graph 1.)

Graf.1: Kategorije zemljiSta u obuhvatu trase od 50 0m
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The overall area of route influence, width 40 n22¢,19 ha and 43,72 ha of this is agricultunadlJa
forest and forest land 174,93 ha, water surfagésita and other land surfaces 4,84 ha.

Graf 2. Kategorije zemljiSta u obuhvatu trase od 40 m
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4.6.1.1. AGRICULTURAL LAND ANALYSIS PER SUB-CATEGORIES

As previously explained, within the agricultural land categoryetiaee three sub-categories defined
(agro-zones). Tables 1 and 2 and graphs 3 and 4 show the values for ecategoty (agro-zone)
in the 500 m area of route influence and 40 m area of route influence.

Table XSub-category, 500 m area of influentable 2Sub-category, 40 m area of route influence

500M AREA 40 M area
Sub-categories Sub-categories

Al % a2 % a3 % al % a2 % aB 9

196,17| 33,57 325,73| 55,74| 62,52| 10,70 15,78| 36,09| 23,13]| 52,90| 4,81 | 11

Graf 4. PovrSine agrozona u ha na obuhvatu trase
Graf 3.PovrSine agrozona u ha na obuhvatu trase od 5 00 od 40 m
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4.6.1.2. LEGAL BASIS

LAW ON AGRICULTURAL LAND
| - GENERAL REGULATIONS

Article 3.

Agricultural land, by this Law, are: plough fieldschards,, vineyards, meadows, ponds, and thdr which can be
most rationally used for its natural and econorhiaracteristics for agricultural production.

Usable agricultural land, in the sense of this Laxe; plough fields, gardens, orchards, vineyardsadows. Mine
contaminated agricultural land as well as landafbich we have reasonable doubts that it is mingéagnimated,
irrespective of the land quality according to thiswv, is not considered agricultural land any mauetjl the moment
when the land is cleared of mines, i.e. inspediod report by the experts.

I — PROTECTION OF AGRICULTURAL LAND
Article 8

Intended use of land within the urban developméaripis determined on the basis of a map of théogapion value of
agricultural land:

- land of cadastral class 1 and 4, i.e. credinly determined for agricultural and forest land;

- land cadastral class of 5 to 6, .i.e. creditrily determined for agricultural and forest landd &xceptionally as other
purpose land;

-land of cadastral class 7 and 8, i.e. credigi®rmined for land which will be used for othergmse, according to
need.

Exceptionally, when there are no other possibdiied when it is of common interest, agricultural, forest land
cadastral class 1 to 4 can be designated for ptirposes through the urban development plan.

Article 10

Change of the intended use of agricultural, larthstral class 7 to 8, if not based on the urbaeldpment plan, is
done through urban development approvals. Thigrugtanning approval is issued by authority inrgeaof urban
development on the subject area , in agreemehtthd respective county authority in charge orcaffure. Change
in the intended use of agricultural land can beraerent or temporary.

permanent change in the use of agricultural lamith, respect to this Law, is any use of agriadtland for the
purpose of building, in the sense of urbanizatmnlding of industrial structures, water accumialas, railway lines,
traffic, afforestation or execution of any otherrfoof works which permanently disable the usehat tand for
agricultural purposes.

Permanent change of intended use of agricultunal Javith respect to this Law, is the change inubke of agricultural
land for a determined time period, after which algeicultural land can again be used for its oagpurpose, i.e.
agriculture. Temporary change can be for the pwpbsemporary structures, exploitation of minena, disposal of
wood, ash, construction material etc.

Article 11

For agricultural land as per Article 8, paragrapkub-paragraphs 1 and 2 of this Law, intendedfifige land can not
be changed, nor can it be used for any other peglost agriculture, if an urban development plamisbrought for
that particular area which defined that area foeotise.
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Exceptionally, agricultural land as per paragrapif this Article , cadastral class 1 to 6, carubed for purposes
other than agricultural, on a temporary basis, imigases defined in Article 10, paragraph s law, except
temporary use for industrial purposes, mineraleqgoitation from an open pit larger than 0,5 hemporary change
in use is defined through an urban developmentayabiby respective authority and with approvathef County
authority in charge of agriculture. (agricultuagiproval).Agricultural approval is issued in tlenfi of a Decision.
Urban planning approval defined the time periodraywhich the land must be returned to its agrimalt use.
Deadline from Item 2 of this Article can not be d@n than 5 years.

4.6.1.3. MEANS OF LAND USE

The means of land use shall be defined according to the basic division of agricultural land into
three sub-categories (agro zones), Thee area:

Agro-zone | - Highly valuable agricultural land

Agro-zone Il - Medium value agricultural land

Agro zone lll — Less valuable agricultural land

Agro-zone | — Highly valuable agricultural land (Map mark - al)

This is the best quality and most valuable agricultural land, with highly organized and intensive
production and growth of fruits and vegetables, grapes, herbs, flowers and seedling material (land
1-4 cadastral class).

This land is mostly on flat or very slightly sloped areas, up%odsade, in the Neretva, Buna,
Bunica and Trebi et River valleys and in karst fields (Mostarsko polje field).

These areas have drainage and irrigation systems, with use of modern equipment and production
systems in closed and controlled conditions, i.e. in greenhouses.

Agro-zone Il — Medium value agricultural land ((Map mark - a2)

This zone includes very valuable agricultural land with very good orgamzgroduction and
growth of fruits and vegetables, grapes, herbs, flowers and gpethterial, but which is not used
to its fullest capacity due to decreased use of irrigati@tem, as Agro-zone | is used (land 5-6
cadastral class).

Except the above mentioned, this land is also frequently used for grass cultures.

These are somewhat less cultivated areas, with a grade ofvil@igh have certain limitations
regarding use of mechanical equipment.

These areas are slightly inclined areas of Bijelo polje, Podvele je, iskaglateau and Brotnjo.
These areas have no drainage systems since they are masthpguiious structures which have
no excess water, while irrigation is used to a lesser extepmbination with greenhouses, but
significantly less than in Agro-zone I.

Agro-zone Ill — Less valuable agricultural land (Map mark - a3)

As compared to the other two categories, this Agro-zone includesyrsbstlow, sceletoid and
rocky, low productivity agricultural land with steep inclinations, up3@%o, with considerable
restrictions regarding use of mechanical equipment.

This land serves mostly for cattle grassing and collection of herbs.

Agro-zone lll covers low value agricultural land which needs no appmtection, and practically
they are least valuable areas that can be used for designingoastiuction of roads and
motorways. These areas do not require costly measures of soil or land protection.

These areas interchange with forest land and this makes thamasen and mapping difficult. A
precise means of presenting and showing of this category inchmemnalysis of the urban
development plans of municipalities, i.e. cadastral check of each plot.

4.6.1.4. ANALYSIS OF DEFINED CADASTRAL UNITS PER VARIANT, BASED ON
THE MATURAL CHARACTERISTICS, POSSIBILITIES AND LIMIT ATIONS
OF AGRICULTURAL LAND

Limitations and possibilities of soil properties are listed heegarding: depth, fertility and
productivity of agricultural land. Regarding the depth of soil, thenddf route corridor is
represented by very shallow, shallow, medium deep and deep soil whidaxplained bellow
according to these names.

Very shallow, futile and unproductive soil (agro-zone llI-a3)
This group includes the following types of soil:
- brown, eroded, very shallow and very rocky soil (Kalko kambisol),
- very shallow, mountainous mould on firm limestone (Kalkomelanosol) and

- very shallow, rocky soil (Regosol).

These are very futile and very xerotherm soils, very permeaibt®wy restrictions regarding
design and construction of motorway routes.

Very shallow to shallow, less fertile and low production soil (Agro-zone Ha3 and Il-a2)

- Brown, very shallow and shallow soil on form limestone (Kalko kambisol) and
- Terra Rosa, very shallow to shallow, on firm limestone (Terra Rosa),

Very similar to the previous group, but due to somewhat greater deptvesher structure, i.e.
rock participation, it is very permeable, without greater linotairegarding design preparation and
construction of motorways.
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Shallow and medium shallow, fertile and productive soil, bswn anthropogeneous soil on firm
limestones (Kalko kambisol) (Agro-zone ll-a2)

Brown, shallow soil over firm limestones (Kalko kambisol),

Table 3, Gives the names of mapped units defined along the 5000 m #ressobject motorway
route, with sub-categories and surface area in ha.
Table 3: Mapped units of soil types in the 500m area of motorway influence accoodsng-categories
(agro-zones)

Terra Rossa, shallow and medium deep anthropogeneous soil on fiestdites (Terra Mapped soil type units Sub-category ha
Rosa), I_3rown, colluvial soil and Terra Rossa, colluvial and brownish, on firm
Terra Rossa, shallow and medium deep, structures, on gravel (Terra Rosa) limestones . . . az 38,15
", L . ’ . ’ Brown, colluvial soil and Terra Rossa, colluvial and brownish, on firm
Brown', colu'\/llal, anthropogeneous 50|I"on firm limestones (Kalko kambisol) and limestones a3 9.50
Delluvial soil in karst sinkholes (Koluvijum) Alluvial carbonate, clayey soil al 4,84
Alluvial carbonate, clayey soil a2 7,30
These types of soil have relatively good properties, and with ajuatteirrigation system, and Brown, carbonate, anthropogeneous soil, shallow and medium deep, firm al 60,46
agro-technical measures, they would be very valuable soils Whigh a little more complex needs Brown, carbonate, anthropogeneous soil, shallow and medium deep, firm a2 6,96
regarding planning and designing of motorways. Because of thegerfies, they can be used for Brown, carbonate, anthropogeneous soil, shallow and medium deep, firm a3 1,25
motorway construction only if necessary and for smaller sections. Terra Rossa, brownish, structures on firm limstones a2 92,27
Terra Rossa, brownish, structures on firm limstones a3 7,93
Medium deep, very fertile and very productive soil (Agro-zone I-al) Terra Rossa, anthropogeneous on firm limestones al 6,76
Terra Rossa, anthropogeneous on firm limestone a2 13,93
Brown, structured anthropogeneous soil with flagstone (Eutrik kambisol), Brown, deep soil on firm limestone and gravel al 76,89
Brown soil on flagstone (Eutrik kambisol), Rendzina and brownish soil on flysch a2 40,64
Brown, anthropogeneous soil on worn limestones (Eutrik kambisol), Rendzina and brownish soil on flysch a3 12,29
Brown, colluvial structured soil with gravel and flagstone (Eutrik kambisol), Brown and brown-reddish anthropogeneous soil on flysch al 20,08
Terra Rossa, anthropogeneous with firm limestones (Terra rossa) and Brown and brown-reddish anthropogeneous soil on flysch a2 5,03
- Brown, carbonate structured anthropogeneous, shallow and medium deepwisoils Brown and brown-reddish anthropogeneous soil on flysch a3 0,28
flagstones (Eutrik kambisol) Brown structured and rocky soil on serpentines al 3,66
Brown structured and rocky soil on serpentines a2 0,58
These soils have very good properties and with an adequate irrigattemsysd agro-technical Terra Rossa, shallow and very shallow on firm limestones al 4,15
measures, they represent very valuable soil which have the hilginieahds with regard to planning Terra Rossa, shallow and very shallow on firm limestones az 9,64
and designing of motorway routes. Because of this, they should not be usewbtfrway Terra Rossa, shallow and very shallow on firm imestones a3 0,76
construction purposes. Terra Rossa very shallow and shallow, and athropogeneous shallow and
medium deep Terra Rossa al 16,42
Terra Rossa very shallow and shallow, and athropogeneous shallow and
Deep, very fertile and very productive soil (Agro-zone I-al) medium deep Terra Rossa a2 79,93
Terra Rossa very shallow and shallow, and athropogeneous shallow and
Brown, structured anthropogeneous soil with flagstone (Eutrik kambisol), medium deep Terra Rossa a3 20,79
Brown and redish-brown anthropogeneous soil on flysch (Eutrik kambisol) Terra Rossa very shallow and shallow, and athropogeneous shallow and
Brown, colluvial anthropogeneous soil on clay (Eutrik kambisol), medium deep Terra Rossa al 2,08
. . . . . Terra Rossa very shallow and shallow, and athropogeneous shallow and
Alluvial carbonate, clay and argillaceous soil (Kalkarik fluvisol), medium deep Terra Rossa a2 239
Alluvial carbonate, gravel soil (Kalkarik fluvisol) Terra Rossa very shallow and shallow, and athropogeneous shallow and
medium deep Terra Rossa a3 8,63
These soils have very good properties and represent most valuableitoihighest demands Terra Rossa, anthropogeneous, with spots of red, shallow and very shallow a2 22,17
regarding planning and designing of motorways. Because of this,stieild never be used for Terra Rossa, anthropogeneous, with spots of red, shallow and very shallow a3 0,99
planning and construction of motorways.
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Table 4. Gives the names of mapped units defined along the 40 rof dheasubject motorway

route, with sub-categories and surface area in ha.

Table 4: Mapped units of soil types in the 40m area of motorway influence accaoodsudy-categories

(agro-zones)
Mapped soil type units

Alluvial carbonate soil

Alluvial carbonate clayey soil

Terra Rossa, anthropogeneous , on firm limestones

Terra Rossa, anthropogeneous, with spots of red, shallow and very shallow
Terra Rossa, anthropogeneous, with spots of red, shallow and very shallow
Terra Rossa, brownish, structures on firm limestones

Terra Rossa, brownish, structures on firm limestones

Terra Rossa, very shallow and shallow, on firm limestones

Terra Rossa, very shallow and shallow, on firm limestones

Terra Rossa very shallow and shallow, and athropogeneous shallow and
medium deep Terra Rossa

Terra Rossa very shallow and shallow, and athropogeneous shallow and
medium deep Terra Rossa

Terra Rossa very shallow and shallow, and athropogeneous shallow and
medium deep Terra Rossa

Terra Rossa very shallow and shallow, and athropogeneous shallow and
medium deep Terra Rossa

Terra Rossa very shallow and shallow, and athropogeneous shallow and
medium deep Terra Rossa

Rendzina and brownish soil on flysch

Rendzina and brownish soil on flysch

Brown deep soil on firm limestones and gravel

Brown and brown-reddish anthropogeneous soil on flysch

Brown and brown-reddish anthropogeneous soil on flysch

Brown, carbonate, anthropogeneous soil, shallow and medium deep, structured
Brown, carbonate, anthropogeneous soil, shallow and medium deep, structured
Brown, colluvial soil and Terra Rossa, colluvial and brownish on firm limestones
Brown, colluvial soil and Terra Rossa, colluvial and brownish on firm limestones

Brown structured soil on serpentines
Brown structured soil on serpentines

Sub-category

al
a2
a2
a2
a3
a2
a3
al
a2

a2
a3
al
a2

a3
a2
a3
al
al
a2
al
a2
a2
a3
al
a2

ha

0,07
0,47
1,98
0,99
0,13
5,93
0,49
0,57
0,83

0,04
0,23
1,37
7,14

2,70
2,20
0,41
6,29
1,95
0,32
5,52
0,49
2,17
0,85
0,02
0,09

4.6.1.5. TYPES OF SOIL ON THE MOTROWAY ROUTE

The motorway route, in the Podgemi area, passes over Brown, colluvial structured soil with firm
limestones (Eutrni kambisol) and brown weathered soil (Kalko kambisol). After thenters the
Terra Rossa, shallow and medium deep layers, structured, ogl ¢Favra Rossa) in the eljusa
area. This are is considered as very valuable agricultural arfeere general and special soll
protection and prevention measures must be applied.

This land is mostly used for grassing and most of the fruitvagétable production is carried out
per households on infields. There are also sporadic orchards. Cherri2lufigand Apricots are
dominant.

This land is marked as Type «a2», primarily because ofdaakigation possibilities, relatively
small surface areas and, slopes which make it difficult to quspr@ent and machinery. If irrigation
could be solved, significant part of these areas could become &dgpesoil, primarily soil with
small slopes and grades (Fig. 1 and 2).

Fig. 1
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Fig. 2
From the Vrapi i village, where the route climbs along the Podvele je slopesthallway to
Gnojnice it passes through very shallow and structured sirozem@&sgibsol), mountainous Terra
Rossa (Kalkomelanosol) and brown weathered soil (Kalko kambisolyrarifnestones. This area
Is mostly pure, naked karst and is not a very valuable agriculitalTeerefore , no special soil
protection measures are needed (Fig. 3 and 4).

Fig. 3 Fig. 4

The route runs onward from Gnojnice settlement , represented by brown colluviairetisdil on
firm limestones (Eutrik kambisol) through the Bipolje field and Kosora, up to the Buna River,
where we find brown carbonate structured anthropogeneous, shallow and medium deep soil on
gravel (Eutrik kambisol, Fig. 5 and 6).

Fig. 5 Fig. 6
From Malo polje area up to Hodbina, brown structured anthropogeneous doimdason gravel
(Eutrik kambisol) as well as brown anthropogeneous deep soil orasdrgtavel (Eutrik kambisol,
Fig. 7).

Fig. 7.
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This is a highly valuable agricultural soil, where general andiapmeasures of prevention and
soil protection are required. Some of solil is categorize in tg@e,«rimarily because of the sloped
terrain and lack of irrigation possibilities, i.e. use of machinery.

Intensive agricultural production is represented on other parts déride with irrigation (early
vegetables, fruits, gape vine, greenhouse production, etc.).

The route after this climbs through very shallow and shallowosolimestones (Kalko kambisol)
all the way up to Gubavica. This part has low shrubs and naked karss, rastchighly valued soil,
therefore special soil protection measures are not needed (Fig. 8).

From Gubavica, the route runs over the Dubravski plateau towardjeBimalo Mountain over
brown, very shallow and shallow soil on firm limestones (Kalko kaofpisnd shallow to very
shallow Terra Rossa on firm limestones. (Terra Rossa). Teéssiarcovered with low shrubs and
lower class agricultural land, and requires some soil protection measures.(Fig. 9

Fig. 8 Fig. 9
The route goes on from Gornje Dubrave, where we find shallow to mat#tam anthropogeneous
Terra Rossa over firm limestones (Terra Rossa), toward BiRrigo Mountain to Domanovi
where we find brown anthropogeneous soil over worn limestones (Eutrik ladmaml Terra
Rossa, anthropogeneous on firm limestones (Terra Rossa). Tdis argaluable agricultural land,
where general and special prevention and protection measures minsplémented. Intensive
cultivation of fruit, vegetables, grape vine is present. High quality tobsas@roduced in this area
in earlier periods (Fig. 10 and 11).

Fig. 10 Fig. 11

From Domanovii settlement to Hotnjo, Terra Rossa is present, shallow and kealigws, on firm
limestones (Terra Rossa, Fig. 12) and brown soil over worn out limestones (Eutrils&@mbi

Fig. 12 Fig. 13

The route, near the Hotnje settlement, crosses the Neretva &igetuns over brown soil, very
shallow and shallow, on firm limestones (Kalko kambisol), andar&wossa, very shallow and
shallow over firm limetones (Terra Rossa), all the way toawvir on the right Neretva River bank.
This area is covered mostly with low shrubs and low quality agui@ilsoil which requires low
level soil protection measures (Fig. 13, 14 and 15).
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Fig. 14 Fig. 15

From Zvirovi i onward, the route runs toward Studenci, crosses the StoddRiver by a viaduct
(Fig. 16 ) and the Trebi at River (Fig. 17), and up to the end of routeloarthe route passes over
plains of very shallow Terra Rossa on firm limestones (Teass&), brown soil, very shallow and
shallow over firm limetones (Kalko kambisol) and Terra Rossa, anthmepas, over firm
limestones (Terra Rossa). It is covered mostly with low taigen and low quality agricultral soil
and to some extent requires soil protection measures.

Fig. 16 Fig. 17

4.6.2. FOREST AND FOREST LAND ANALYSIS PER SUB.CATEGORY

Three sub — categories have been defined as part of the fodekirast land category. Tables 5

and 6, and Graphs 5 and 6 show the values of each sub-category within the &@040 m zone
of route influence.

Table 5 Sub-category at 500 m influence zone Table 6 Subcategory at 40 m influence zone

ZONE500M ZONE40M
Sub-categories Sub-categories
S1 % S2 % S3 % S1 % S2 9 SB 0
490,51 | 20,87 980,93 | 41,74 878,48 | 37,38 43,13 | 24,65| 68,32 | 39,05| 63,49 | 36,29

Graf 5. Potkategorije Sumskog zemljiSta u ha na obuh  vatu
trase od 500 m

Graf 6. Potkategorije Sumskog zemljita u ha na obuh  vatu trase od 40 m

Os1
ms2
Os3

Os1
ms2
as3

Potkategorije Potkategorije

4.6.2.1. LEGAL PROVISIONS

According to the Law on Forests of the Federation of Bosnia arnzkgierina (Article 1) forests
and forest lands, as common goods, enjoy special protection and cdre kederation and
Cantons, and are used under conditions and in the manner defined bawhiSdrests and forest
lands are the basic natural resources whose values are neghifestugh ecological, social and
production of forests.

Also, ( Article 2) forests are, according to provisions of thi$, Aand covered by woods or forest
shrubs whose surface area exceeds 500 m2 and whose width is at least 10 meters.

Forests are eco-systems. Their registration in land redietrks is not subject to the provisions of
this Act.

Forests are also forest greenery, forest tree plantationss fitai HV power line routes and other
public utilities inside the forest, which are used on the basikeofight to passage over another
man's land, forest roads and other forest transport and fire pootédirastructure, parts of land
which are subject to afforestation, surfaces intended for remrgatirposes, as well as lakes a,
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rivers and other water surfaces, swamps inside forests whichoaszned by and according to
special Acts.

Except land covered with woods, forests are also the unfenced, rietltogaused, or futile land
outside the forest boundaries in the scope which will protectelr the neighboring forest to
function well. Forest land also includes areas with somewhat decrdarest cover, i.e. karts,
plains and meadows inside the forests.

4.6.2.2. RELIEF

The future motorway influence zone has a typical karts reliefséaee limestone zones forming a
group of complete karsts and holokarsts which have all the characseas karst, like coves,
inlets, karst depressions, abyss, sinking rivers etc. The analygadsarepresented by a karst
surface, with levels above the sea ranging from 10—500 m.a.s.l.h wéhicut through by the
Neretva River canyon and its several larger tributariessticanfaces have a horizontal relief form,
they represent spatial, limestone and stone plains or plateaulmathindividual elevations, hills
or worlds. Higher hills on a karst surface are karst mountawsrage level above the sea of this
part of terrain, between the Rivers Neretva and Trebi at is 150 - 200 m , hills 200 - 300 karsind
hills 300 - 500 m a.s.

Further south of the Trebi at River, all to the borderline witlbh&lia, we have a strip of karst hills,
with and average of 200 - 400 m.a.s.l.

In the area between Domanavand Bivolje brdo Mountain, there is a plateau which, according to
its geo-morphological shapes, forma an area significantlgrdift from the rest of the relief in this
area. These geo-morphological forms make slightly sloped, gregn,ahd low mountainous
foothills, and are primarily caused by different geologicalebas compared to the rest of the
Herzegovina area.

Despite the fact that one of the main characteristics ot kaeas is the lack of surface water
courses, the area of motorway route influence has significant quantitie$aaeswaters.

This is primarily the Neretva River, flowing northeast —southweatrying enormous water
guantities, intersecting the motorway route neaiitBlp On the left Neretva River bank, the route
Is intersected by the Rivers Buna and Bunica, and on the rigbtydeRiver bank, by Studeina
and Trbi at Rivers.

4.6.2.3. CLIMATE

Climate of this area has the Mediterranean and sub. Mediterrahasgacteristics. However, the
seasonal distribution of precipitations and temperature levelaaiesd by two opposite seasons: a
moderately warm and precipitancies, very precipitation abundant wamirhot, dry summer
climate, which gives this climate a more arid than humid characteristic

A significant factor of this climate are the northerly wilibga), and the south wind (Jugo). Bora is
a very strong, cold, dry wind, which blows at high speeds during thenautwinter and early
spring. Its strength, speed and dryness causes very quick drytimg sdil, thus making the climate
much more dry then the precipitation factor shows. Also, the skremgti speed of the Bora
removes a very large quantity of small particles of dry swilarge distances. This part of

Herzegovina has a very outstanding eolic erosion which causes omatagimost bare rock
complexes.

The Jugo is a much better wind regarding climate and vegetaanid®it is warmer and more
humid, and it brings rain. It also has a weaker blowing intensity.

4.6.2.4. VEGETATION

Natural vegetation of the subject motorway route area consistsrafjgy deciduous forest and
shrub. This is a very poor vegetation, dependant on arid and dry summephyk@nd thermophyt
character. During the Tertiary are, when humid climate pedailegetation was much richer and
covered much more surface areas. As time passed, with influemeanofMediterranean climate,
relief karstification, vegetation strip narrowed and becamectst to small surfaces. That is why
forests are restricted in this area according to their developras well as per number of species
representing that forest. It can be said that this forestattwe is degraded and characteristic for
this climate and area. Most part of terrain is covered with shrub, rocky sunfdcast.

The area in the future motorway route strip, on the section eljuSarderline with Croatia, in the
phythographic sense belong to the eastern province of the Meditrasgion. The potential
(primary) forest vegetation consists of numerous forest phytosgrasnatic (zonal), extra-zonal
and azonal character. As climatic forest phytocenosis, these@mesented by oak and oriental
hornbeam (Querco pubescentis - Carpinetum orientalis) in the lower grad oak and hop
hornbeam (Querco - Ostryetum carpinifoliae) in the upper parts.

Within these forests the orographic — edaphic better positions, therflains with relatively deep
soil represent habitats for bitter oak sladuna and cerrium (Quer@einfertae adriaticum) of extra-
zonal character,e.g. Plains of Bijelo polje, Bi$olje, and the highlands of Dubrava (Domanievi
Crni i).

Extreme ha habitats of the karst massif fault zones reyrbabitats for the azonal forests of the
hop hornbeam (Seslerio autumnalis - Ostryetum) with relictic charaictgris

Azonal forest vegetation is represented by phytocenosis of sbftrées, poplars and willows,
which occupy the marrow strip on the recent alluvial deposits oN#retva, Buna and Trebi at
Rivers.

According to the ecological — vegetation separation of Bosnia andegtwvina, the sub-
Mediterranean area is divided into areas with evergreen fllenmeats (warmer and lower
positions) and areas without evergreen flora elements (colder and highenpsit

Condition of the primary forest vegetation has considerably changedodaathropogeneous
influences (scudded felling, deforestation and land usurpation, pastucatie browsing, felling
of oak trees, and in the past twenty years, very frequent finesioh wider forest areas), which is
characteristic for wide, sub Mediterranean plains of the DinaMtmintains. Apart from
deforestation, forest have differently changed and turned into shmbtshrub forests, and
significant surface areas represent different shoot formatmh&arst terrains. The results of these
happenings are large fragmentation and mosaics made of diffgpestof forest components and
their regressive stages, i.e. variances of realistic forest viegeta
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A dominant place in this realistic forest vegetation beloongesak trees and oriental hornbeam.
Although differently degraded, these forests kept a rich floristoposition of dentro-flora types.
Apart from oak trees and oriental hornbeam, these forests alsp Hgyvdiornbeam, Montpelier
maple, Celtis Australis, linden, service tree, wild servieee tand in some parts even the
Macedonian Oak (Quercus trojana), which is the lliric subendemic (Fig. 18 and19).

Fig. 18 Fig. 19
In the Pubescent oak and Hop hornbeam forests, which make the higherupper strip of the
Mediterranean forests, there are also manna ash, rock cherty,bgaim and wild service trees to
be found.
The Italian Oak and Turkey Oak remain only at some plalsedand being cleared and turned into
agricultural land. Apart from some species of oak like Italian @akTairkey Oak, Downy Oak, we
also have hornbeam, manna Ash, Wild Service Tree, Sorb, Lime dre&asswood. Hop
Hornbeam and Manna Ash Tree forests can be found on the rodky€lkarst faults, representing
a vegetation mosaic with rock and rock creep phytocenosis. They kept mosth) claawacteristics
in the extreme orographic — edaphic conditions where they were widespread.

Long-tem and diverse negative anthropogenous influences caused diyedymasnic forest
vegetation states, mostly characterized by a regressivessiate Forest devastation created
different brushwood formations, which are the typical representativescky and karstified karst
terrains of the Sub-Mediterranean region.

They are widespread as large surface areas and very niidgaiformations with differently

degraded forest compounds, brushwood and rock biospheres, brushwood consisting of very

resistant types of bushes: thorn-bush (Paliurus Australis), jutngesrmock privet, dog-rose berry
(Punica granatum), Welden's laburnum (endemite of the lliric area) (Figd221a

Fig. 20. Fig. 21.

Further regression and devastation of brushwood rock phytocenoses haee fohare older
herbaceous and partially woody plants are represented, often maspwnead, the physiognomy to
these phytocenoses being given by: sage (Salvia officinalis)mon heather (Satureia montana),
immortelle (Helichrvsum italicum), barberry (Spartium junceum) (Fig. 22.).

Figure 22

In some cases, an opposite course of development occurred, progressieession of forest
vegetation, from rocky, karst surfaces to brushwood and forests @insemwhere extensive
nomadic cattle grassing stopped.

In biospheres of these sub-Mediterranean forests, at plaé&®difconiferous wood forest cultures
formed: Alepp pine tree, Austrian pine, Cluster pine and cypress.

In the warmer, Herzegovina, Sub-Mediterranean zone, ecologicalegedation wise separated as
a region, with some evergreens elements, these flora elenmelits &actions are in a distinct
disfunction of the always green Mediterranean vegetation, trasHslm oak forest, which is a
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relict character.. The significance of this Sub-Mediterraneaest vegetation is primarily in its

exceptional environmental ( protective) function: it smoothens liheatic extreme situations,

especially wind influence and insulation, soil protection and preventierosion , it regulates the
water regime, absorption of carbon dioxide and oxygen release]t@tioin, preservation of

biodiversity, biological and ecological balance in the ecosystesthetic and landscape diversity
of the karst area etc.

From the production aspect, because of the degradation of forests,etled wood is very
restricted, mainly to the use as a source of energy, and stadsnuagriculture or as fine technical
wood. For the same reason, the forests in this area have a pripratéctive function and the
production aspect is almost non existent.

Another production aspect of the Sub- Mediterranean forests arsd lfa@spheres is the presence
of a large diversity of curative and edible herbs, used sporadaradl unlimited These forests and
forest biospheres contain a large number of vegetation specids avkigood for production of
honey and represent a very good foundation for apiculture.

Surface areas covered with forest and forests of this regi@r®ser been planned in the forestry
sense, i.e. there are no management plans for these areast {Fbtanagement Basis), meaning
that a classification of forests and forest land has never been auhehis factor significantly
complicates gathering ad noting exact facts on the structure and genarahgds of the forests.

4.6.2.5. CATAGORIES OF FORESTS AND FOREST LAND

With respect to all above said on about the investigation works, d¢hresgraphic sub-categories
of forests and forest land can be defined:

1. SUB-MEDITERRANEAN SPROUTING THERMOPHLE DECIDIUOS FORES
(Cartography mark S1)
(Downy Oak and Oriental Hornbeam forests, Downy Oak and Hoplbdam forests, Italian
Oak and Turkey Oak forests, Hop Hornbeam and Manna Ash forestdeardiious trees
phytocenose — poplar and willow forests)

2. SRUB FORMATIONS
(Cartography mark S2)
(Differently degraded forest formations, thicket and scrub with very aesistpes of bushes)

3. KARST TERRAIN PLANTS
(Cartography mark S3)
(Phytocenose of herbaceous and semi- woody plant species)

4.7 FLORA

4.7.1 Vegetative —geographic position of the area

From the Vegetative — Geographic position, the area along thevhl&eter, from Mostar on the
north to the Croatian borderline on the south, passes through a Mediteragiea of the Adriatic
area (Stefanovi 1977, LakuSi 1980). In this region we can differentiate between the Euro-
Mediterranean zone of coniferous vegetatiQuércion ilicig of a very limited area (Stefanovi
and Ass. 1983, KutleSa and Lakugi964, Jasprica 2003), while considerably greater area is
covered by the Sub Mediterranean zone and the Mediterranean — Moustatirip of deciduous
vegetation Qstryo-Carpinion. The lower Sub Mediterranean zone is characterized by thenyD
Oak and Oriental Hornbeam forest communiti@serco-Carpinetum orientalig=Carpinetum
orientalis ,adriaticum®) from the Ostryo-Carpinion,spreading over shallow limestone terrains.
This type of forest shows a sequence of geographic variatite form of degradation stages; from
low forests, through bush and shrubbery to dry grassland and pastyres $corzonero-
Chrysopogonetaligln the Oriental hornbeam community Querco-Carpinetum
orientalispccasionaly, in the deeper soils, the Italian and Turkey Oak comnsuniéeelop
(Quercetum confertae adriaticymas well as Fraxino orni-Quercetum cerriphytocenose in the
mountainous Herzegovina strip. In the lower zones of the Orientadbdam forest we can also
find the Macedonian OalQuercetum trojanae In the upper, Mediterranean — Mountainous strip
we can find a very significat8eslerio-Ostryetum carpinifoliae community

The proposed route variant partly passes through, or near the soHi@egovina canyons,
including canyons of the Rivers Buna, Bunica, Trebi at and Studen They are a part of the
warmest Herzegovina area of the semi- conifer forests oOtiental Hornbeam with firm leaf
elements, therefore, along with tQeierco-Carpinetum orientalisve can also find the semi-conifer
pseudo-machia Ostryo-Quercetum ilicisand Phillyreo-Carpinetum orientalis along the sloped
canyon sides.

4.7.2 Flora characteristics

Most species of the climatic zone community vegetation (@u€srpinetum orientalis
community) belong to different sub-groups of the Mediterraneama #tement where terophyts
prevail. The most numerous communities of vascular plants are (fl@aseag (Fabaceag and
(Asteraceag Cichoriaceag, at the same time confirming the Mediterranean-Submeditamane
character of flora.

Canyon flora
During the recent research of the Herzegovina canyons in thevil&eter water course (Lovri

and Ass. 2002), some twenty or more thermopile vegetation speciesdefned which were
unknown or very little known in the Herzegovina flora ( Beck and Ass. 1903-19B8)species
present in the motorway route area of influence Arghericum liliagosubsp.balcanicum- rock
and limestone (more frequent on the Dolomite) in the Mid Neretva Rogse canyons;
Aristolochia lutea— frequent in most canyons throughout Herzegovisglenium csiki warm
sub-Mediterranean rocks in the Buna River cany®elenium dolomiticunfA. tauricun) — sub-
Mediterranean rocks in the Mid Neretva River course canyGestaurea pannonicaubsp.
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substituta— Neretva River valley and karst Herzegovina fiel@sterach javorkeanurfrAsplenium
ceterachsubsp.bivaleng — sunny canyon rock§€ymbalaria pallida(=Linaria pallida) — warm and
shady canyon rocks along the Mid Neretva River coubsggpteris submontan&D. californica)

— sub Mediterranean water sources of the Herzegovina canyonstlaéohgretva RiverSedum
clusianum(=S. albumsubsp.gypsicolun - South Herzegovina; rocks and permeable rocks in the
warmest Buna River canyons (-and Bregava Riv&eglum oriental€=S. dinaricum — Balkan sub-
endemic species on sub Mediterranean rocks; Mid Neretva RivesecoamyonsSeseli globiferum

— Buna and Bregava River canyons. Huatinalis antipyretica(lsobryales Fontinalaceag moss

IS a very important species along the water sources, wheeates a special vegetation community
Fontinaletum antipyreticadlt is a very polymorph moss community on the rocks and along the
sources of fast running waters. Up to 0,5 m long parts tear of #henwater course and can be
found floating on the water or canal surface (Buna, Trebi at).

Rare, endangered and endemic vegetation species

About 10% of the vegetation species from th&t of rare, endangered and endemic vegetation
species of Bosnia and Herzegovirf8ili 1996) belongs to the Mediterranean region of Bosnia
and Herzegovna. In the area of proposed motorway route the followistjige (V) species can be
found: Celtis tournefortij Cyclamen neapolitanun€Cyclamen repandujyAcanthus spinossisimus
Ruscus aculeatus§salanthus nivalisOrchis simia Orchis spitzelii and other#\ smaller number of
plants belong to the sensitive species (R), usually with small gigng which are still not
endangered, but can become endangeEitirichia viscosa Rhamnus intermediusPetteria
ramentacea Moltkia petraea Asphodelus aestivus and otherdntroduction of foreign species
(noephites) is intensive lately (Petroxand Tabakovi 2003, Soljan and Muratovi2002, 2004).
Some of these are®aspalum paspaloided. dilatatum Bidens subalternan€leusine indica
Helianthus tuberosysEchinocystis lobata Phytolacca americanaTagetes minutaArtemisia
verlotiorum Datura inoxiaand many others (llijaniand Heimovi 1983, Vre$ 1996, Siliand

Soli , 1999, Sili and Abad i 2000, and others) reached the east Adriatic coast (Balkan Peninsula)

and freely develop on the anthropogenic communities, along the roads andvahgasural
settlements. Many of these species are found on the widerddeiza area along the proposed
route.

Endems

Most part of endemic flora in the Mediterranean — Sub Mediteamnarea of Bosnia and
Herzegovina belongs to the lliric — Adriatic flora elemerfsr the purpose of this Study, here are
some of the most significant endemic and rare plant speciesahdbe encountered along the
proposed road routédiantum capilllus- venerigmoist limestone rocks, e.g. Kravica Falls on the
Trebi at River, where they created a special communByanthus liburnicus(xerotherme karst
light forests), D. sanguineus(dry meadows and rocky pasture§ilene reichenbachii(Sub
Mediterranean karst rocks and rocky pasturé#d|leborus hercegovinugkarst areas of the
Mediterranean — mountain strip and Sub Mediterranean zOaejamine maritimgrock cracks in
degraded forests and shrubs of the Oriental Osll@ithiola fruticulosa(rocks of the Neretva
Valley), Rhamnus orbiculatus(dry meadows and rocky pastures of the Mediterranean -
Submediterranean stripAstragalus illyricus (dry meadows, rocky pastureshenista sericea
(limestone and dolomite rocky valleys and rocky pasturéghista dalmatica(limestone and
dolomite rocks and pasturespetteria ramentacea(karst limestone rocky plains of the

Mediterranean and Sub Mediterranean ar&aseli globiferum(rock cracks),Portenschlagiella
ramosissimalimestone rock cracksMoltkia petraea(limestone rock cracksf)nosma stellulata
(rock cracks and rocksJ,eucrium arduinii(rock cracks)Satureja subspicatéexposed ridges and
peaks on very shallow soil, at app. 200 m a.dMigromeria croatica(bottom of canyon and
rocks), Edrainanthus tenuifolius(rocky parts), Prospero elisae(dry meadows),Hyacinthella
dalmatica (rocky parts),Galanthus nivalis(along the Neretva River in the Oriental Oak zone),
Gladiolus illyricus(rocky pasturesi)Qrchis tridentata(limestone rock parts along the forest edges),
Anacamptys pyramidaligastures, light forests, shrubs )etc.

4.7.3 Vegetation characteristics

Forests

Climate influenced and zonal vegetation of a wider area alongntiséorway route consists of
Oriental Hornbeam forests and shrubbe®uérco-Carpinetum orientalis These forests suffered
an immense anthropogenic influence , therefore at this time ndeali its partial or complete
regression (degradation) stages. Within the Oriental Hornbeantsfonescan find the Herzegovina
— Dalmatian part of the disjunctive area of the Macedonian Qaler€etum trojangeAt places
where there is a higher degradation stage, rocky base and tebamiv and sparse, thorn bushes
or bramble developRhamno-Paliuretum As a result of suppression of forests and shrubbery
communitiesQuerco-Carpinetum orientalian the first degradation stage, very significant low or
more or less open bush develops, which mostly belong ®Rhihenno-Paliuretum communityy;, its
fragments. Phytocenose analysis of low forests and shrubbery Metbésa River valley around
Mostar town, several other communities have been identified (Muhatsgrad Ass.1991). Greatest
significance and greatest distribution can be seen witRtiseo-Carpinetum orientalis association
which can be differentiated to several sub-associations, commuwdéigsrich in flora (subas.
typicumhas over 30 types of trees and bushes, and more than 80 plant typeis). ssg@ficance
represents the endemic community of Welden's laburnum and the ijoay (PPetterio-Salicetum
elaeagnj Red i and Ass. 1992). It is widespread on gravel-like biospheres and awnks where
the ground water level significantly differs during the year, iamnsl therefore exposed to drought
during the summer months. The grey willow is adjusted to thesspheere conditions with its
developed and branching roots and xseromorphic leaf structurendted around Mostar, in the
Neretva River upstream.

Rocky pastures and dry meadows

Forests and shrubbery in the Oriental Hornbeam zone are deghbatdiagse of intensive cutting,
pasture and soil cultivation, i.e. agriculture, gradually creatingyrgusture grounds and dry
meadows. The most significant vegetation type to be found on rocky pastueds and dry
meadows of the East-Adriatic coastal strip is $w®rzonero-Chrysopogonetaliaharacterized by
the viper grass and some other types of grass which mainlyspgone to the forest climatic and
zonal type vegetation connected to the Oriental and Turkey OskyO-Carpinion orientalis
Rocky pastures form on the slopes and hill-sides exposed to Bora,dovidrfeather grass and
sage Htipo-Salvietum officinal)s All grassy communities are extremely diverse in itgioal form
and differentiated into numerous associations and facies, dependitg degree of degradation
and soil exposure, which greatly depends on the exploitation and influence of man @astuds,
meadows). Communities of viper grass and $edrzonero-Chrysopogonetaliare connected to
the Mediterranean and Sub Mediterranean mountain strip (i.e. the Welden's Laboeajnas well
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as areas covered with common hair moss and Brachypodium sylvaticu@ymbopogo-
Brachypodietaliy, typical for Eumediterranean zone. Based on the flora asa{ygo 2000,

Jurkovi 2001) of numerous locations in the Mostar surroundings there are regiegradation)
vegetation developments toward rocky vegetation development, which mioskyngs to
associations Koelerio-Festucetum illyricaeand/or Stipo-Salvietum officinaljs and less to
association€arici-Centauretum rupestrifTrinajsti 1992, Trinajsti and Pavleti 1990, Trinajsti

et al. 1993).

Talus (scree) and rocks (multizone megacliffs)
Talus and scree vegetation in the area of influence includes theifgloammunities:

1. Moltkio-Inuletum candidae most thermopile community on the rocks of South
Herzegovina; in the Bosna River canyon.

2. Teucrio-Seselietum globiferion the warmest rocks of the Buna and Bregava River
canyons.

3. Corydalo-Geranietum macrorrhizi talus in the Naretva River canyon (near itomisli

4. AsplenieUmbilicetum horizontalis- euthrophic community on the old walls and dry walls
from the Adriatic to Mostar.

5. Community with common hair mos&diantum capillus-venerjon the banks of the
Neretva River and its tributaries (e.g. Kravice Falls on the Trebi at Riakmg the water
springs, in cracks of the limestone rock, in moist caves. This moss is chatiacterishe
moist inland rocks reservoirédiantetea capilli-vener)s

Ruderal communities

These communities occupy a large area in the zone of influsimce the area is under significant
anthropogenic influence. In this group of communities we includd_aks:Plantaginetum majoris
communitiesnitrophile communities vegetation (claSkenopodietéa vegetation on the banks of
inland water coursesPppuletalig, lakes and rivers (clafBidentetalia tripartiti) etc.Widespread
weed communities represent great danger for the nature andti@gesdince it easily occupies any
free ore degraded surface, thus preventing any comeback of local typese&s. spec

4.7.4 Flora and spatial distribution of plant communities

Chainage 0+000 to 6+00fre in a lowland terrain where meadows and thorn bushes mmgtrof the
surfaces Rhamno-Paliuretum Types: Rhamnus intermedjaPaliurus australis Juniperus oxycedruys
Saturejaspp., etc.). Southwest toward the Neretva River, on tervéthsgreater or smaller slopes we can
find pastures with specidaula verbascifolia Teucrium polium Reichardia picroidesBromus erectuys
Sedumsp. div., Tunica saxifragaPoa bulbosaf. vivipara, Picnomon acarnalLinum ustitatissimuinetc.
Vegetation along these chainages is under strong anthtopogenic influence.

Chainage 6+000 to 14+0G0e covered with well developed foreRissceCarpinetum orientaliswhich
is best noticed on the steep slopes of Orlova kuk Mountain.fdllesving species are dominant in that
community: Ruscus aculeatusCarpinus orientalis Rubus ulmifolius, Fraxinus ornus, Hedera helix,
Crataegus monogyna, Cornus mas, Quercus pubescens, Clematis vitalbda Seslannalis, Potentilla

micrantha, Cyclamen repanduyetc On this part, especially along the chainage 8+000 — 10+000 (below the

Kuti village), and depending on the degree of soil erosion, diffgprogressive degradation stages —of this
community have developed, where the following species are domilmté verbascifolia Teucrium
polium, Reichardia picroidesBromus erectusSedumsp. div., Tunica saxifragaPoa bulbosaf. vivipara,

Picnomon acarnaLinum ustitatissimumPlantago sp. div., etc. Different ruderal vegetation and plant
communities developed around the Kuti village e.g. dumping sitd®enppodieteaPlantaginetea majoris
etc.).

Chainage 14+000 to 24+0Qfre only partially covered with Oriental Hornbed&usceCarpinetum
orientalis On the steep slopes above Mostar we can find low degraded aDri¢mrinbeam shrubbery
(Querco-Carpinetum orientalisof typical flora composition:Quercus pubescengarpinus orientalis
Fraxinus ornus Acer monspessulanyriigustrum vulgare Coronilla emeroidesPrunus spinosaClematis
flammulg Punica granatumetc. From chainage 18+000, surfaces are covered with rocldomsapastures
and thorn bushes with a domination of heliophile plant species (aidpes of Gostino brd, Ro ni kuci):
Tunica saxifragaSedunsp. div.,Linumsp. div., etc. Since the area is partly inhabited or populatedaw
find cultivated but also neglected agricultural fields (@itg); very frequent individual or single cypress
tree or groups of cypress trees. On anthropogenic surfaces nitraptifederal communities develop, with
species typical for these communitiefiula viscosa Bidens subalternansFoeniculum vulgare
Chenopodiundiv., Rumexdiv., Hordeum leporinumSolanundiv., Datura stramoniumetc.).

Chainage 24+000 to 28+00@his part of the route passes through low-country terrath, agricultural
terrains and accompanying ruderal and weed communities GeanopodieteaPlantaginetea majoris
etc.).There are also neglected, uncultivated surfacds whorn bushe®&hamno-Paliuretuin The soil is
somewhat more developed and the participation of typical rocky heliophytesessled. Part of the surface
is cultivated, mostly with planted cypress tre€sifressus sempervirerand Alep pine Rinus halepens)s
The chainage 28+000 is in the vicinity of the Buna springs in Blagaj.

Chainage 28+000 to 31+0@0dthough most of the route between these chainages passesauliertyi or
tunnels, the route passes along the Buna and Bunica River codutsegegetation along these two courses
belongs to théopuletalia with the most common speckealix alba, S. purpured. fragilis S. babylonica
Populus nigra, P. albaHumulus lupulusetc. The Buna and Bunica River canyons are inhabited with
hasmophyte species and several endemic plant species (see Chaptelota3characteristics).

Chainages31+000 to 50+00the area between these two chainages is mostly agri¢ubumch with
primary vegetation found in small karts fields, fertiledstone cracks and karst sinkholes. From chainage
32+000 onward, the level above sea rises, the terrain is becoming moustalso changing the landscape
and vegetation characteristics. Although the primary vagatatre forests and Oriental Oak shrubbery
(Querco-Carpinetum orientaljsof a typical floristic composition with a significant amouriitdeciduous
elements. On the west slopes of the Hum mountain (around chainagé0B5hére is a developed
community of Corydalo-Geranietum macrorrhizivith species Corydalis ochroleucaand Geranium
macrorrhizum There are also occasional individual tree or small grougimlan Oak Quercus frainettp
and Macedonian OakQUercus trojana The Herzegovina ltalian Oak forest®Uercetum frainetto
hercegovinum=Quercetum frainetto fadriaticum)] represent a significant variant of the climatogenic
vegetation of a wider area. These forests differ amoaglities in their constitution, since some localities
miss a layer of trees. In these cases, in the contineatmtation framework, these groups are most
thermopile, where species of mezophyle character prevail, elpanidhe plant vegetation layer. The
Macedonian Oak groupf(ercetum trojangeare characterized by the following speci€sitis australis
Acer monspessulanyietteria ramentacearrangula rupestris Colutea arborescensistacia terebinthus
etc. Part of the terrain has been repeatedly burned, ptre alurface now being covered with the species
Juniperus oxycedrusThe lower route part goes through a fairly low-country ternaith hamlets
(Stanojevii) and anthropogenic communities. As we move toward the south, (ssijhwoniferous
elements are becoming more frequeXdgaragus acutifoliysPillyrea latifolia (incl. Ph. mediun Namely,
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influence of Mediterranean climate along the Neretva Rigevery strong, with abundant coniferous
elements in the climatic zone of the Oriental Oak, some aftwlirm separate shrubby communities. The
most frequent communities are formed by Hop Hornbeedhillfreo-Carpinetum orientalls and the
dominant species ar@hyllirea latifolia, Carpinus orientalis Clematis flammulaCeltis australis Uimus
campestrisetc.

Chainage 50+000 to 59+00the motorway route crosses over from the right to the lefethe River
bank, south of Pdtelj. This part of the Neretva River canyon has a develdpgzmophyt vegetation,
partially scree vegetation (chapters 4.7.2. and 4.7.3.). Moist popésts of very poor floristic composition
are to be found around the Neretva River aits. The most fregpeaies around the aits aRapulus alba
Populus nigra Fraxinus angustifolia Salix fragifera Rubussp., Uimus campestreRanunculus ficaria
Solanum dulcamaraCornus sanguingagEquisetum palustreMyosotis palustris and other3he remaining
part of terrain on the right Neretva River bank is codexith very degraded Hop Hornbeam forests and
shrubbery Querco-Carpinetum orientaljswhich transform through th@hamno-Paliuretunstage to rocky
pastures Thero-Brachypodietéa In this sense, the sub-Mediterranean rocky pastures are dowéhe
Scorzonero-Chrysopogonetal{oelerietalia splendentip.p.). The following vegetation communities have
been identified in this clasBrachypodio-Trifolietum stellgtiOnonidi-Brachypodietum ramaqdilelichryso-
Inuletum viscosaeStipo-Salivetum officinaljsAsphodelo-Chrysopogonetum grylli akdelerio-Festucetum
illyricae (‘ujo 2000). Influence of the Mediterranean climate along the iTaekRiver valley can be seen by
increased patrticipation of plants with Mediterranean fldeaments, such akiniperus oxycedry$istacia
terebinthus Phillyrea spp., Asparagus acutifoliysClematis flammulaand others. The forest — shrubs
communitiesRhamno-PaliuretunandJuniperetum oxycedrare the most common type of vegetation in this
area. The Zvirovil plateau is covered with Hop Hornbeam shrubbery, which include the dorGiagmihus
orientalis but alsoPunica granatumPrunus spinosagRubus ulmifoliu@ndCoronilla emeroides

Chainage 59+000 to 67+30the route crosses the Studiea River and Trebiat River canyons. The
area between the Stud&a Rive canyon and Trebi at River is covered with rockytpa&Es with species
like: Inula verbascifolia Teucrium polium Tanacetum cinerariifoliupCarduus micropterysEryngium
amethystinumEuphorbia spinosaFilago vulgaris Fumana ericoidgsHelianthemum nummulariurhotus
corniculatus Marrubium incanum Melica ciliata etc. Near the Pavlovi settlement an anthropogenic
biosphere vegetation is developed. The route crosses the alr&wer canyon southeast of the Kravice
Falls (geomorphologic nature monument). In the first part of thie role terrain is karst, with occasional
communities of Stipo-Salvietum officinaliéN. Jasprica, 1. 6. 2001.), while in continuation the route passes
through developed Hop Hornbeam forests and shrubbery on a deeper seilisTharore frequent presence
of Downy Oak Quercus pubescens which occasionally forms separate small forests widguent
coniferous elements. The most frequent species on this rogteimage part iSuniperus oxycedruand
Phillyrea latifolia. Occasionally we can finhillyreo-Carpinetum orientalisJuniperetum oxycedriismall
woods or individual trees of Alep pin®ifus halepensjs At the very end of the route, along the Croatian
state borderline, on the slopes we can find the Holm Oak grQuesus ilex

4.8 FAUNA

In the wider area of motorway influence we can find a sefdsabitats, very significant being the water
habitats, especially marsh and scree habitats, as well as undergroesidyéck and other habitats.

Figure 1. Different types of habitats in the wider areaGdrridor Vc motorway influence, section Mostar Nort
Southern borderline

The number of different types of habitats in the wider area of motorway ecinstr is a result of a
high degree of biological diversity , which indicates to the environmheensitivity of the subject
area. Apart from a large number of protected areas in the migk®rway influence zone, the Buna
spring with the Lake, The Bregava River and Trebi at River wederrses (spring and water falls),
the Studenica River and the Neretva River, Hutovo Blato Nature Parkthelle are areas with a
high degree of environmental sensitivity. This unique area is oRdhesar list of protected marsh
habitats. This area is very significant and represents a migratiodardor birds flying from North
and Central Europe toward Africa, which use it as a restinge @ad feeding place. There is a
relatively large number of endemic species connected to watdatsalni the wider motorway
influence zone, especially endemic and relict species of animals in undergroitatsha

According to data given in literature, in the wider area ofamedy construction, specifically
section Mostar North — Southern borderline, we can find the following group of animals:

Mammals (Mammalia)are represented by 43 species, members of 16 different eamili
(Insectivora, Soricidae, Chiroptera, Lagomorpha, Myocastoridae, id&m=yur Muscardinidae,

Microtidae, Muridae, Canidae, Mustelidae, Felidae, Suidae, Bovidaeyidde). Especially

significant among these is the relatively stable populatiomrgkl carnivore, the wolf, which are
however, very rare in most parts of Europe.

Ornithofaunais very widespread and numerous, represented by 163 species ardordimme
authors, however, a significantly larger number of bird species/én,gincluding the migratory
type. Banks or shoals and drifts are significant for the atignr of terns and gulls, reed-patches
and water surfaces are important for migration and winteringootelings, while meadows and
shrubbery are important for different species of warblers or-bodg. Some endangered species
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also nestle in this area, like bitterns, Aythya nyroca, andtpa&ches are important for nestling of
rallus aquaticus and Locustella fluviatilis.

Reptile fauna (Reptilia)s relatively well represented and has 20 species. Theséeespae
members of 7 families (Emydidae, Testudinidae, Gekkonidae, Laceréaguidae, Colubridae,
Viperidae), the most numerous among them being the family Colubtidztewas 10 species of
reptiles belonging to this territory. We also have to mentiontkinae endemic species also abide in
this area l(acerta oxycephala, Laurenti, Podarcis melisellemsid Algyroides nigropunctatys

Amphibian Fauna (Amphibials relatively numerous , having in mind a significant quantity o
marshes and other water habitats in the wider area of Vc nayt@manstruction, specifically Lot 4,
section Mostar North — Southern borderline. This fauna is represent&é@ bpecies, two of which
are the representatives of the family Salamandridae, twoespfom the family Bufonidae, one
species per family Discoglossidae and Hylidae, while the moserous species is Ranidae, which
is represented by five types of amphibians significant for tieia,aand Proteus anguinus, from the
family Proteidae, Reda Caudata (tailed amphibian) registered on théylofaMala Kravica.

According to scientific literature, thiétiofauna of river courses on the wider area of motorway
construction influence is represented by species belonging to Befgnihe most dominant being

4.9 LANDSCAPE
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All new categories occurring in the 500 m corridor were mappedrdinig to the interpretation of
aero and satellite pictures and investigation work on the field.t8teuof agricultural land, forests
and urban developed land was defined. Based on such a prepared conteqpt, &was of
individual categories to be taken up by motorway construction wenkeah (width 60 m).

Occupancy of surfaces according to categories is given in Table 1.

the Cyprinidae, having 14 species. The Salmonidae family issesed by two species, and the Table 1.
other 7 fish families (Anguillidae, Ictaluridae, Cyprinodontidae, Gdde, Blenniidae,
Gasterosteidae, Centrarchidae) are represented by one sgmaliedhe endemic species must be CORINE Name of class Surface area
stressed and these are: Trout ( Hondrostoma kneri Heckel)jstesicsvalize L., Dog's tooth Class ha %
(Salmo dentex L), and the very significant speddmxinellus adspersusconnected to the 112 Settlements 2,9200 0,63
underground habitats. 121 Industrial or business areas 0,3410 0,07
122 Roads and adjoining surfaces 5,1310 1,11
The largest group of invertebrates is the group of indémsectd, which includei7 species of 144 Cemeteries 0,0010 0,00
dipthers (Diptera), 125 species of butterflies (Lepidoptera), 57/espet coleopters (Coleoptera), 211 Ar.able land 0,0440 0,01
206 species of hymenopterous insects (Hymenoptera), one species of dromopnsects 221 Win yards 8,7420 1,88
(Homoptera), 6 species of heteropterous insects (Heteroptera) and 31 sp@ciesai. 231 Pasw_res _ _ 46,0180 9,92
242 Mosaic of different ways of agricultural usdamd 33,5000 7,22
Except the surface fauna, in the wider area of motorway corstruatong the Lot 4, section 243 cggrftl::%r: ' fand with a significant proportion oatural 71,9570 15,51
Mostar North — Southern borderline, a very significant place talses the speleofaung which, 311  Deciduous forests 69,7760 15,04
except the bats, also includes a species from the fish group, andonsnmevertebrates, among 312  Coniferous forests 0,2900 0,06
which we have 4 species of snails (Gastropoda, Mollusca), 5 speamseds (Insecta) , especially 313 Mixed forests 4,6230 1,00
the two relict and three endemic species, 4 species of centifdgigapoda) , on of which is 321 Natural pastures 63,0860 13,59
endemic, 2 species of crabs (Crustacea) — one relict sp@crdict species of Chelicerata, from the 324 Transition of shrubbery into forests 148,1050 1,93
family of NeobisiumProtoneobisiunmandStalita, and on species of Oligochaeta. 333  Areas with scarce vegetation 7,2210 1,56
334 Burned surfaces 1,2310 0,27
511 Stream Waters 1,0870 0,23
Total 464,0730 100,00
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It can be concluded from the table that the area through which dhervway route passes is
predominantly forest vegetation, covering app. 222,79 ha (48,01 %) of sudadeagricultural
land with 160,26 ha (34,53 %). Meadows and surfaces with scarce \@ygetater 70,31 ha (15,15
%), while urbanized areas cover 8,39 ha (1,81 %). Very little sudiseses is covered by waters
(1,09 ha), and burned surfaces (1,23 ha).

Among the category of forests and forest vegetation, most domanarthe transitions between
shrubbery and forests, i.e. degraded surfaces, which cover 66,48 % of ltkarfatae area for this
category, and the remaining 33,52 % is covered by deciduous, coniferous and mixed forests.

In the category of agricultural land, most surface area isredvby agricultural land with
significant percentage of natural vegetation (44,90 %) and pastures (28,71 %R&yBY % of this
category is covered by a mosaic of differently used agricultural land . vitsgyaable land etc.

In the category of pastures and areas with scarce vegetgidstires are predominant with 89,73
%, and the other 10,27 % of the area is covered with scarce vegetation.

In the category of urbanized areas, roads with adjoining areapredominant (61,13 %), while
38,87 % is covered by settlements, business or industrial zones and cemeteries.

Graphical attachments 12.3.8(Sheets 1 —3). Map of restrictions for flora and landscaping

Main distribution of landscape units

The area of construction works includes the area around the Nenegta Rorth of Mostar to

Po itelj, and to the right Neretva river bank, along the Trebiat Rit@wvard the Croatian

borderline. Geographical, this area gravitates toward the NeRerea and is in the Neretva River
basin (west of Neretva, fromapljina to Ljubuski are the Trebi at and Studma River courses,

and southeast of Mostarsko Polje field — Buna and Bunica Rivers). drhplate area can be
divided into three landscape units:

1.

Neretva River course, from Mostar to the Croatian borderline, with 3 sub-groups:
Upper river flow, from Mostar to the Buna delta
It includes the wider Mostar urban area, with the Mostarsko polje field. Aveadithe very
urban core of Mostar, because of town expansion, and naturally fitting along theaNeret
toward the north and south, is used for residential construction of suburban areas and business
and industrial zones. The widespread Mostarsko Polje area ends with the Buna dedtéhevhe
Neretva River enters a canyon again.

Fig. 1.View from thePren Mountain on the Fig. 2. Bunica River

Neretva course above Mostar

2. Middle course, from the Buna estuary tapljina

This part of the river course with its relief charactersstiepresents one of the most distinct
parts of the landscape. High canyon sides, with the quick Neréetea fow and numerous
water characteristics offer a special visual effect.ti®¢ very end of the canyon, a few
kilometers upstream fromapljina, on the left bank above the river we can find the old town of
Po itelj. This medieval town is outstanding for its exceptional vatiéhe preserved oriental
architecture, which is an architectural unit in a natural enwmient of the Neretva River and the
surrounding cliffs, representing a unique landscape.

Fig.3. Middle course of Neretva Fig. 4. Po itel]

3. Central karst plateau on the left Neretva River bank, surrounded by the Mountain strip of

Hum, Hodovo, and the Bregava Canyon
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4, A smaller part of this unit which is within the area of motorway influereggesents a
typical karst plateau, without any outstanding natural or cultural marks.

5. Area from apljina to Ljubuski in the valley between two rivers —TheTrebi at River and the
Studenia River

Valleys of the Studemca and Trebi at Rivers, although occupying a smaller, elatyaurface
area, represent a unique cultural landscape with individual natural wnotak elements of
exceptional value. Although both rivers form exceptional perceptiong, uhe Trebi at River
with its water monuments (Kravice Falls, Manyjigives a characteristic mark to the whole area.

Figures 5 and 6Trebi at River valley from chainagee 60+000 — 6 D60

4.10 PROTECTED NATURE PARTS
4.10.1 Protected areas

The area of motorway influence is characteristic for itsrditye of eco-systems and habitats, seen
in the richness of flora and fauna, i.e. high level of bio-diversitys high level of diversity of
habitats, flora and fauna is a result of the position of the atedne crossroads of several bio-
geographic areas, relief indentedness, geological, pedological, dyidedl and climatological
characteristics, and also partially of anthropogenic influenbe. area is characterized by a high
level of nature preservation.

4.10.1.1 Historical overview of legal provisions

During the fifties of the nineteenth century, the Provisions ofStiaée Museum for protection of
cultural, historical and natural heritage, as it was calleh,t (later it became the Republican
Institute for protection of cultural, historical and natural heritaget under protection all valuable
nature parts (waterfalls, springs, caves etc). This Institnteerwent name changes in the past
period, and it acts today as the Federal Institute operatirgdiieg to the Law on protection and
utilization of cultural, historical and natural heritage (Official Geezef the Socialist Republic (SR)
of Bosnia and Herzegovina 20/85) which is still valid.

Legal regulations for nature protection in Bosnia and Herzegoviads sluring the middle of the
last century. Regarding the protected nature parts, the Law omlSpati urban planning must be
mentioned (Official Gazette of the SR of Bosnia and Herzegovina 13/74. (Article 45.-54.)),
which defines the following categories:

- National parks

- Regional parks

- Nature reserve

- Natural and historical parts

- Valuable water and water courses, or parts of water courses

- River banks, lake and sea shores

- Mountainous, coastal and other recreational areas

- Natural monuments and rarities

- Plant and animal species and their habitats.

Provision on Protection of nature, from the year 1994, (“National Gaaktt€roatian Republic
Herzeg Bosna”, no. 31/94 ; 2/95) defines eight major protected categories:

- Nature parks

- Strict reserves

- Special reserves

- Nature monument

- Forest park

- Protected landscape

- Park architecture monument

- Individual plant or animal species.
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The adopted Federal Act on protection of nature (Official Gazette of the FBiH no. @88f8)ed
the Provision. The new Act defined four categories:

- Protected nature parts
- National parks

- Nature monuments

- Protected landscapes.

In accordance with this Act, a new Act of the protection of naturéhe Herzegovina — Neretva
County was adopted. This Act recognizes two categories of protected partsref mhese are:

- Nature monument

- Protected landscape.

The Protected landscape category includes all previous cate@darge park, Regional park,
Memorial park,etc.). No work or activity is allowed in the areprotected landscape, which would
change or interfere with the values for which it was originally protected.

On the Nature monuments or in its immediate vicinity, no work e¢ivigcis allowed which
endanger its characteristics or values.

Protected nature parts, according to the valid acts and the p&satil and Urban planning
documentation of respective municipalities must be harmonized wittatbgorization defined by
also valid Provisions and Acts.

In the West — Herzegovina County no new Legal provisions were adopfedpared regarding
protection of nature. It is expected that this County shall iriutuee also harmonize its Acts with
the Federal laws in the area of protection of nature and environment.

4.10.1.2 Protected nature parts in the area of motorway influence

According to gathered data, still valid Acts, and the presentigbpahd Urban planning
documentation of the municipalities, the following significant protkctature parts have been
registered in the area of motorway influence:

MOSTAR MUNICIPALITY

Nature parts Protected by the Protection Act:

- Vrelo Bune (Buna Springs) in Blagaj — hydrological nature reserve (ByiBion of the
Institute no. 744/54 dated 17.6.1954) (Nature Monument category accordingitmgre
Provision)

- Vrelo Bunice and Bunica Springs)with the Lake — Hydrological Nature Reserve, (By
Provision of the Institute no. 08-48-1/68 dated 20.5.1968,) (Nature Monument category
according to previous Provision).

- Neretva River Coursein the Mostar Municipality area — Natural landscape Reserve (By
Provision of the Institute no. UP.159/4/70 dated8.9.1970,) (Nature Monumegboate
according to previous Provision).

- The “Sevrljica” Cave in Blagaj — Geomorphologic and Paleonthological nature
monument (By Provision of the Institute no. 08-517/1/61 dated 6.4.1961.) (Nature
Monument category according to previous Provision).

- No — Name Cave (Bezimena pma) in the Podvele je area — Geomorphologic
monument of nature (By Provision of the Institute no. 06-38/2/70 dated 3.4.1970,)
(Nature Monument category according to previous Provision).

- Green Cave (Zelena pena) in Blagaj — Geomorphologic nature monument (By
Provision of the Institute n0.08-520/1/61 dated 6.4.1061) Nature Monument category
according to previous Provision).

Objects or parts planned for protection by Spatial and Urban Development Plans

- Vele Mountain — Spatial Development Paln of the Socialist Republic of Bosnia and
Herzegovina — Nature Park
- Buna and Bunica River basins
APLJINA MUNICIPALITY

Nature parts protected by the Nature protection Act:

- Hutovo blato and Njivice — Ornithofauna reserve, protected in the year 1954, as a
natural rarity, by Provision of the Institute no. 683/54 dated 3.6.1954. Within the
Reserve, according to the Spatial Development Plan of Bosnidemégovina, a more
specific area of Gornje Blato was defined where the Categprgtection regime is
applied (Nature Park Category according to the Provision).

Protected by Spatial Development Plan

- Trebi at River Valley (Nature Monument category according to previous Provision).
- Aits on the Neretva River near Poitelj (Nature Monument category according to
previous Provision).

Protected by Decision of the Municipality

- During the year 2006, the Project ,Protection of the Trebi at Rikeyugh the Nature
Park category* was completed, financed by the EU and the Muni@patif apljina,
Ljubuski and Grude. It was implemented by the EU and , Lijepa“naspljina.
Municipality Council of apljina brought a decision to categorize the area along the
Trebi at River into the Nature Park catego®Municipality Decision no:01-25-4690/06
Since these activities were undertaken after preparation i@y Environmental
Impact Assessment Study of Corridor V¢ on the environment, we #ne opinion that
this must be respected at this level of Design preparaiignvironmental Impact
Study)..

COMPLETE LOT 4:

VOLUME (MAP) ENVIRONMENTAL IMPACT STUDY FOR CORRID® Vc, LOT 4.

pgs 93/163
XX LOT 4_SUO 20070503ENGLI.doc



BOSNIA AND HERZEGOVINA
PROJECT "CORRIDOR Vc MOTORWAY"

LOT 4 MOSTAR NORTH - SOUTH BORDER

LJUBUSKI MUNICIPALITY

Protected
- Kravica Falls on the Trebi at River — Hydrological — Geomorphologic monument

4.10.2 Protected animal species

From the Fauna point of view, in the wider area of motorway contnii¢he most important part
of natural heritage is the Nature Park Hutovo Blato, especialbpitant for the preservation of
bio-diversity and protected as ornitho-fauna reserve according t¢CBe, from 1998, and listed
on the List of Important International Bird Habitats. This uniquex aseon the Ramsar List of
protected wetland habitats, and is also important as a migearador for birds from Central and
North Europe migrating toward Africa.

The following are the species from the Neretva River deltan which Corridor Vc has a direct
influence:

Phalacrocorax pygmaeugPallas) Great Cormorant | Anas clypeatgL.)- Shoveler

Phalacrocorax pygmaeugPallas) Pygmy Cormorant| Aythyany roca( L.) —Ferruginous Duck

Podiceps griseigengBoddaert) Red-necked grebe | Alectoris graeca(Meisner)Grey partridge

Ardea purpurea (L.)Purple heron Circus aeruginosus(L.) Marsh harrier

Ardeola ralloides (Scopoli) Squacco heron Gallinago gallinago (L.) Great snipe

Egretta garzetta(L.) Egret Lymnoryptes minimus (Br nnich) Jack snipe

Nyeticoray nycticorax (L.) Night heron Chlidonijas niger (L.) Black tern

Plegadis falcinellug( L.)Glossy ibis Tringa hypoleucos (L.) Common sandpiper

Platalea leucorodigL.) Spoonbill Glaucidium passerinun{ L.) Little owl

Anas acuta(L.) — Pintalil Malano corypha calandrg L.)Calandra lark

Apart from the above, protected and endangered species which arecortiger V¢ influence must also be
mentioned. These are:

Lutra lutra ( L.) Otter

Proteus anguinus ( L.) Olm

Lacerta oxycephala, Laurenti , wall lizard

Papilio machon (L.) Pintail

Iphiclides podalirius ( L.) Scarce swallowtalil

Zerynthia polyxengDenis & Schiffermiller }Southern Festoon

Significant habitat is also the River Buna spring, in Blagaj, -ydgrdhogical nature reserve, the
Bunica Spring with lake — hydrological nature reserve, Trebiig@eRvalley, the Bregava River
with its complete length passing through the Stolac Municipafita and the Neretva River course
in the Mostar Municipality area — all nature reserves. Hauingind the relative vicinity of the
planned motorway route and its passage through these protected amleqgate protection
measures are also required.

4.10.3 Protected plant species

The plant species — Maidenhair FeAdiantum capillus-venerjsin Bosnia and Herzegovina protected by
Law.The Law of Forests in Bosnia and Herzegovina, prohibiisdeleradication or any form of damage to
the Dalmatian Laburnum treeRgfteria ramentacea

4.11 CULTURAL AND HISTORICAL HERITAGE

Influence of motorway construction along the proposed motorway routeofoid@ Vc, section
Mostar North — Southern borderline (LOT 4) on the cultural and hisilomonuments can be
classified as direct and indirect.

- Direct influence is any form of physical damage or destruafasuch structures / localities
within an area of 250 m on both sides of the motorway centerline, coetside a marginal
area of influence on archeological sites and individual cultural — historical neorsim

- Indirect influence is the area of 500 m on both sides of the mogararaterline, considered
as a marginal area of influence on cultural monuments of special significanc

The influence of motorway construction on cultural and historical montsmes analyzed
irrespective of the defined zones. Based on the analysis of mgtopmatruction influence on the
cultural and historical monuments, the degree of threat to these muatsuiseletermined and the
following system of protection measures applied:

- Route relocation — in all instances of physical destruction andt ttreae main values of
the cultural monuments.

- Relocation of cultural heritage — in all instances when this péati@action is possible and
feasible without violation of the main values of the cultural monuments.

- Protection of cultural monument at the site — in all instances Wieegultural monument
and its main values can be protected by special protection measuhespresent location
of the monument.

- Research and documentation of cultural monuments — measuresetivapkmented for
all endangered cultural monuments, including conservation of mobilecdvglwal sites
and findings from threatened sites and zones.

The given data was gathered on the basis of existing documentatien loétitute of protection of
cultural — historical heritage of the Herzegovina — Neretva @oumtluding data on documented
and protected cultural monuments in this area. Because of stdiirdss, it is possible to data on
supplement archeological localities at a later date, which agtually be possible only after
geodetic route mapping and with sufficient financial means. éfber we have to stress that the
data given here is not the final number of archeological fiteshe new archeological sites shall
not influence or cause a change in route direction.

COMPLETE LOT 4:

VOLUME (MAP) ENVIRONMENTAL IMPACT STUDY FOR CORRID® Vc, LOT 4.

pgs 94/163
XX LOT 4_SUO 20070503ENGLI.doc



BOSNIA AND HERZEGOVINA
PROJECT "CORRIDOR Vc MOTORWAY"

LOT 4 MOSTAR NORTH - SOUTH BORDER

As the basis for all investigation and research works, a mag 5@t 000 was used. Archeological
sites are marked as red round dots on the map. Red triangleen¢ges/eyards and sacral and
traditional architecture buildings, but the part referring tavgyards and sacral buildings is not
supplemented by a textual part because of insufficient time and lack of doctiomenta

LIST OF ARCHEOLOGICAL SITES
GRADINA, PODGORANI, MOSTAR

Roman fortress and medieval quarry. Remains of a mortar wglhleapp. 150 m, thickness 2, 40
m, and in the immediate vicinity of the wall, remains of buildings anattsires can be seen built in
dry stone wall, 4,5 m wide. Surface findings: fragments of Romik.bh quarry for medieval
standing tomb-stones was situated under the Gradina, and on suchdoentas left and found
there.

KRATINE, HUMILISANI, MOSTAR

Roman settlement and ancient basilica. The site was thorovggdarched in 1981. On the
Dabi evina meadow, remains of Roman structures and ancient basilica frothahd &' centuries
can be found. According to the architectural stone parts, it can rguded that these were
monumental structures, forming and area covering 25 m2 and 2 m degperiteof a round pier
foundation was dug up, 2 imposts with carved cross and frame, aefiagiseparation wall, a
lion head stone sculpture, parts of an overlay.

HUMILISANI, STE CI, MOSTAR
Necropolis with about 60 standing tomb-stones, arranged in several gs@pshox and cross
shaped, turned west-east.

MILAVINO GROBLJE, HUMILISANI, MOSTAR
Necropolis, slightly elevated, with 7 standing tom-stones, slab and box shaped, turneeéagtst

KARAULA, LISANI, MOSTAR
On an exposed or advanced hill. On the sharp top of hill we canlaggeaheap of stones dating
from the Bronze or Iron Age.

CRKVINA, KUTI, MOSTAR

Archeological site and zone — remains of an ancient church and indivicedieval findings.
Remains of a structure on a stone base. There is a largeato(&live oil press), some treated
stone, fragments of Roman brick and ceramics. A semi circBlacina, or sacrarium was found
surfaced with mortar. It is probably connected to the Early @misy Basilica. Roam origin stone
slabs also found, as well as a relief with a figure in a church dress and Epsafipal

VRAP | |, MOSTAR
Lone standing tomb-stone box shaped, ornate, turned west-east.

KRALJEVINA, VRAP | |, MOSTAR
Six standing tomb-stones in and around the eastern orthodox grave-gar@ndl cross shaped,
turned west-east.

BOSNJACI, POTOCI, MOSTAR
Ten standing tomb-stones preserved around the river well, slab andapedsturned west-east. In
the year 1965, a grave was explored under one of the displaced tombstones.

MATERA, BLAGAJ-ORAH, MOSTAR
Large prehistoric stone pile from the Bronze or Iron Age.

ORAH, BLAGAJ, MOSTAR
Remains of a Roman settlement on a plain along the left Buna River bank.

KOSORSKA GLAVICA, KOSOR, MOSTAR
Prehistoric stone pile and a Roman settlement on the right Biwvea bank. Toward Glavica,
remains of 15 Roman structures or buildings, positioned next to each other, formimg. a stre

Kl IN — MALO POLJE, MOSTAR

Ancient building and Roman settlement. Agglomeration occupies the tprotind shaped hill.
Nearly regular round shaped dry stone wall, diameter 73 m, defendsetii@l part of the
agglomeration, and in its centre there is another dry stone waitise, diam. approximately 17 m.
On the northern slope there are two more exterior, semi-cirdoyastone walls. Several small dry
stone wall structures are preserved in the central part andegteslope, maybe remains of huts.
Numerous ceramic fragments and findings show that the settlevasround in the early Bronze
Age and that it lasted for a longer period of time. It wdmbited in the Roman Age, but there are
no visible remains of fortification from that period.

ZLATNA GOMILA, BIVOLJE BRDO, APLJINA
Pre-historic settlement. Remains of dry stone wall evident oh&hwectangular structures were
built, also in dry stone wall technique. A large stone pile to be seen on the west padooh tiex.

GR KO GROBLJE, BIVOLJE BRDO, APLJINA

In the vicinity of the medieval settlement there are 75 stgniimb-stones, slab, box, cross, and
sarcophagus shaped, turned west-east and northwest-southeast. Gnatvershvasible, made of
hewed slabs.

PASI A KULA, BIVOLJE BRDO, APLJINA
National monument of Bosnia and Herzegovina — Architectural monument of Ottoman period.
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STARINA, BU EVI |, BIVOLJE BRDO, APLJINA
Ancient settlement with a brick production workshop. Remains of Roman brick pauéraim the
1st —4th cent. By chance discovered stove with numerous finished and unfinished bricks.and tile

DABRICA — PO ITELJ — DABRICA, APLJINA

Roman building and late ancient period tombs 2nd — 6th cent. Above the budchags (walls,
bricks fragments of amphora and ceramics) two graves warevedied made of bricks arranged in
the form of a roof. In one of the graves were 2 skeletons, one pot and a bronze button.

PRE-HISTORIC STONE PILES ADN MEDIEVAL NECROPOLIS ATHE CRLJENA A
LOCALITY- DRETELJ, APLJINA

Along with the prehistoric Tumuls, on the west hill sides there Hrestanding tomb-stones
preserved.

BUNAR, ZVIRI |, LJUBUSKI
Medieval grave-yard with 7 partially displaced standing tomb-stones, box shaped.

CRKVINA (Poratak), ZVIRI |, LJUBUSKI
Medieval grave-yard with 3 standing tomb-stones, box shaped.

KOSA, ZVIRI |, LJUBUSKI

MEDIEVAL GRAVE-YARD, 3 STANDING TOMB-STONES PRESERVEDBOX SHAPED,
ORIENTED WEST-EAST. The other stones ware destroyed.

ZVIRI 1, ZVIRI |, LJUBUSKI
Medieval necropolis with 24 standing tomb-stones, slab, box and sarcoptepex, turned
southwest-northeast.

GALI |, LJUBUSKI

Prehistoric stone pile at the Rotna gomila — Bij#ocality. Stone pile is 30 m in diameter and 4 m
high.

There are also several non-documented stone piles in the area af Gali

4.12 GAME AND HUNTING

The future Corridor Vc motorway route, section Mostar North Southerdedore, spatially is
situated in the Herzegovina — Neretva County (County - Canton &.Qdunty has defined its
hunting grounds according to the valid Laws inherited from the Foviugoslavia, or has adopted
them as its own laws until a new Law on Hunting is adopted (@ffGazette of SR Bosnia and
Herzegovina no.7/77 and Provision on underwriting the Law on Hunting, Natiozalt&af the
Croatian Republic Herzeg — Bosna ( HR H-B) no.:30/90).

In the area of motorway influence, the hunting grounds were definect otethtorial principles of
county borders formed or established after the Dayton Agreeifiegte are: Mostar (79 400 ha),
apljina (25 636 ha), Stolac (29 067 ha), Ljubuski (27 000 ha) which contain a/\@&rlabtopes
with stable populations of the wolf and otter, which are at the tt¢peofood chain, as well as the

leap and moufflon.

The area of future motorway influence is rich in bio-diversitigich, looking from the hunting
management aspect, has an abundance of game abiding from the mountdisdasttre river
valleys and marshes. Six different species of big hairy ganmals abide here, as well as 11
species of small game ,18 species of small fowl game ambeies of vultures. Also this area is
very significant as a migration corridor for different typesrogratory birds in different periods
and as such has been put on the Ramsar list of protected mashtsh@Hiitovo blato).
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Table 1. Game animals dwelling in the area of the Corridor Vc motoywagtion Mostar North — Main species Other species
Southern borderline _
Wood pigeon — Columba palumbus L. Owl — Bubu bubo L
Main species Other species Rock dove — Columba livia Gmelin Jack snipe — @atjo gallinago L.
Leap — Rupicapra rupicapra L. Wildcat — Felis stvis Schr. Turtle dove — Streptopelia turtur Hooded crow —@srcorone cornix L.
Roe deer — Capreolus capreolus L. Jackal — Cangzial. Snipe — Scolpax rusticola L. Rook crow — Corvugilegus L.
Roe deer — Capreolus capreolus L. Fox — Vulpeseaulp Quail — Coturnix coturnix L. Magpie — Pica pica L.
Mufflon — Ovis aries musimon Pall. Stone marten artds foina EHR. Otter - Lutra lutra Jackdaw - Coloeus monedula L.
Boar — Sus scrofa L. Badger — Meles meles L. Jack snipe - Lymnoryptes minimus (Bnich) Jay — Garruluus glandarius L.
Brown bear — Ursus arctos L. Pine marten — Martadten L. Pintail - Anas acuta (L.) Green woodpecker — Pididis L.
Wolf — Canis lupus L. Polecat — Mustela putorius L. Spoonbill - Anas clypeata (L.) Blackbird — Turdusnua L.
Rabbit — Lepus europeaus Pall. Mungos — Herpesiegumon L.
Rock partridge — Alectoris graeca L. Weasel — Mastelgaris L. The approximate number of game animals was obtained from the Hunting organizatiagsiga
Grey partridge — Perdix perdix L. Squirrel — Sariwlgaris L. the respective hunting grounds in the area of motorway influence (the numbers s exdtact
Pheasant — Phasianus sp. L. Peregrine falcon o Ftm L. from the managing plans and must be taken with a possible discrepancy of 10 — 15 % from the
Mallard — Anas platyrhynchos L. Sparrow-hawk — Asdgr nizus L. actual numbers in he field.)
Bald coot — Fulica atra L. Mouse buzzard — Butetzdu.
Table 2 Number of game animals in each hunting ground
TYPES OF GAME
HUNTING wild . . Partridge . . Pigeons Turtle Golden
GROUNDS Leap Deer Mouflon boar Bear Wolf Wildcat Rabbit Rock Grey Pheasant Quail Snipe Mallarg Coot Fox Wood ook dove dove Marten jackal
partridge | partridge pidgeon
Mostar 210 200 - 700 4 70 70 1308 512( 380 55( 350 1250 1000 400 200 200 200 250 800
Stolac - 50 35 700 - 50 30 550 1000 150 200 350 800 3000 5000 350 1000 100 100 350 5
apljina - 30 35 600 - 35 30 1500 1500 150 100( 20do 3000 5000 10000 350 500 100 100 35( 3
Ljubuki - - - 50 - 30 50 100 50 - 1500 2000 600 50| 500 100 50 50 - 2000
TOTAL 210 280 70 2050 4 185 180 3458 7670 680 3250 4700 5650 9050 15900 1000 1750 450 450 3500 8
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Attachment 1
Map of hunting grounds
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4.13 LOCAL NOISE LEVELS

According to available data, valid regulations and standards of 8aswi Herzegovina regarding
noise protection are as follows:

- Bylaw on standards for acoustics in civil engineering (Official Garett&7/89)

- JUS U.J6.001:1989 — Acoustics in Civil Engineering, Terms and Definitions

- JUS U.J6.151:1982 — Acoustics in Civil Engineering, Standard values for noiseiamsulat
evaluation

- JUS U.J6.153:1989 — Acoustics in construction of buildings, Methods of expressing sound
insulation by means of one number

- JUS U.J6.201:1989 — Acoustics in construction of buildings, Technical conditions for
design and construction of buildings

Since the given regulations and standards do not define or giakewdation of road traffic noise
emission, nor do they define the allowed noise levels during therdagld period for individual
areas, the German standard was used for noise emission calculation:

- DIN 18005:1987 — Teil 1: Schallschutz im Stadtebau — Berechnungsverfahren
- DIN 18005:1987 — Part 1: Noise emmision protection in urban construction — analyses
procedures

Since the noise level influence refers to motorway noise influetibethe specific parameters like
longitudinal carriageway grades5 % and large curve radii, for calculation of noise emission at the
level of Environmental Impact Study, the procedure described in stabBdld 18005 was taken,
Item 4 — Noise emission calculations, Paragraph 4.1 - Roat,ti&ffb-paragraph 4.1.1 — Current
traffic, and Item 6 — Calculation procedures for road traffic, gtaph 6.1 — Long, Straight road,
with a homogenous emission at free noise emission, Sub-ltem 6.1.1 — Long, Straight road.

Attachment 1 to the Standard DIN 18005:1987 — Part 1, Item 1 — Approximags vagarding
noise protection for urban development planning, Sub-ltem 1.1 Approximates vedaeollowing
values were chosen:

For rural and mixed areas, with the highest allowed level of evaluatedLnoise
During the day 60 dB
During the night 50 dB

This Study assumes that the given allowed values also ceteutist and recreational use of the
area.

4.14 INFRASTRUCTURE
4.14.1 Traffic systems

4.14.1.1Road traffic

The present road network in the subject motorway corridor cam leentact with the newly
designed motorway. The following road routes are included:

M 17 Salakovac-Mostar-aplina-Croatian borderline,
M 6.1 Siroki Brijeg-Mostar-Nevesinje,

M 6 Ljubuski- itluk-Stolac,

M 17.3 Buna-Masline.

Except the county road network and depending on the route variant tocdyesl, some regional
roads can also be included:

R-424 Mostar- itluk-Ljubuski-Croatian borderline,
R-425 itomisli i- itluk,

R-423 Teskara-Prud,

R-426 Draevo-Cerovica,

R-425a apljina-Gabela.

All points of contact or intersections with the existing roads,uttiolg local roads, shall be
executed outside the road level, allowing the traffic to flow without inteoapti

Road network in the subject corridor consists of county, regional aadrtaxs total length 596,34
km.
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Table 1.County road network Table 3.Local road network

Table 2.Regional road network
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Traffic intensity on the subject road network in the years 1987 and 2003 is presentele ih. Ta Road network elements are presented in Table 5.
Table 4: Traffic intensity Table 5: Road network elements
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4.14.1.2Railway traffic

The Cantonal railway traffic runs along the Sarajevo-®lmilway line, which is a part of the
county railway lines of Bosnia and Herzegovina.

Transport capacity is approximately 19 million tons The lineghasrmal gauge, electrified and
equipped with a central control system.

Passenger traffic at the Mostar station in the year 1975 wasdkenum of 698.000 passengers.

This number decreased with time and in the year 1984 it was 530.000 passengers.

Passenger and goods traffic (organizations of railway traffic of Boedi&larzegovina), in the pre-
war period is presented in Table 1.

Table 6: TRAFFIC OF GOODS AND PASSENFERS

There is no available data on passenger and goods traffic for this line in theappstriod.

4.14.1.3River traffic

There is no river traffic along the lower Neretva River flow, tbe territory of Bosnia and
Herzegovinal

4.14.1.4Air traffic

The International Mostar Airport Company, owned by the Town of Mad&88%) and Zagreb
Airport Company (12%) is established to offer services of arravadl departure of goods,
passengers and planes.

The airport is of regional significance, especially importantabse of numerous tourist
destinations like Medjugorje (,religious tourism”), some 30 km avilayn the airport, with

approximately 1 million of tourists per year, the Old Town of Mostdah its Old Bridge, Buna
River source and the so-called «Tekija» or sacral meeting placegajBtutovo Blato, etc.

The International Mostar Airport is an airport used for civilian amdy traffic, and the only one
with a runway 2.400 x 49 m.

In accordance with the Convention NAVAIDS (VOR/DME, NDB) thepait has low quality
precision navigation instruments.

The present capacity of the airport is 2-4 operations per hour.c@pacity is limited by the

capacity of air space, platform capacities, capacities nfices for arrival and departure of
passengers and goods as well as limited capacities of the terminaidpuildi

The airport has the capacity of parking only two planes, and hasasothalternative positions on
a reserve platform, for the referential airplane (A319).

Number of passengers and operations for the post-war period is presented in Table 2.

Table 7.

4.14.2 Telecommunication network

The complete analyzed area of Corridor V¢, LOT 4 — the devaraant solution, is divided into
two separate systems of fixed and mobile network: HT MostaB&#idrELEKOM. A significant
part of the Herzegovina territory and a part of the corridatsis covered by "ERONET" network —
operator of the Croatian part of Bosnia and Herzegovina population.

The transition processes of the mentioned companies are ongoing, bcanwstate that the
development of capacities for fixed and mobile telephone signal gevésasufficient. Each of
these telecommunication systems, technically can offer all serfridernet, ISDN , etc.).

4.14.3 Power supply network
a) Electrical power supply network

Electrical power supply network (production-transmission-consumption) thei year 1991
functioned as part of the overall power supply system of the Sackdideral Republic of
Yugoslavia (SFRY). The percentage of thermal power plants inoveeall production of
electricity for Bosnia and Herzegovina is significantly geedhan participation of hydro-electric
power plants and this has not changed until the year 2005.

Production of electricity for the wider Mostar area is in tlgdrb-electric power plants on the
Neretva River, such as Hydro-electric power plants Grabovicak®&alc (synchronized to the
transmission network in the year 1981), as well as the Hydrtdelgmower plant Mostar
(commissioned in the year 1987.godine).

In the apljina are we have the hydro-electric power plaapljina (Svitava), operating as part of
the hydro-electric power system of the TrebiSnjica river couBace this is a pumping —
accumulation power plant, the peak consumption loads are very important.
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The average annual production in the pre-war decade for the Hgdtdeepower plants Salakovac
and Grabovica was approximately 640 GWh, and for #q@jina power plant it was 620 GWh.
Hydro-electric production capacities in the Mostar area, douprto the existing plans will be
completed with construction of the hydro-electric power plant MsistaBlato, with planned
annual capacities of 190 GWh.

Due to the oncoming privatization of electrical power production artddison, as well as the
merger of all three distribution companies (HzHB, Elektroprenogevarand RS) into one state
distribution company, any kind of forecast for further developmemdeaftrical power supply in
Bosnia and Herzegovina is very uncertain, but based on indicatorsowtid considerably valid
production estimate can be given.

Possible annual production in the area of Mostar town area afterdali-electric power plants are
put into operation - the HE Grabovica (347 GWh), HE Salakovac (590 GVEhMéstar (310
GWh) and HE Mostarsko blato (190 GWh) — would be approximately 1437 GWly Y&kt
Mostarsko Blato not included).

If waters in the wider catchment of the TrebiSnjica River wdnddused — karst field waters (best
directed into the existing Bileca accumulations) the hydeotet power plant PHE apljina
would increase its production by an additional 309 GWh.

The electrical distribution network is very branched in the Mastanty area , consisting of sub-
stations, distribution plants and HV power lines for all threeidigton power levels (400 kV, 220
kV, 110 kV).

TS 400/220/110 kV Mostar 4 (ile) is situated southwest of town and connected by 400 kv HV
power line s with the TS Sarajevo 10 (Reljevo), Split and Trebimje.2R0 kV HV power line s
connect the HE apljina, RP 220 kV Mostar 3 (Jasenica), TS 220 kV «EAL» - MostdrSplit

(RP 220 kV).

RP 220 kV Mostar 3 is a very significant junction for the E&f\necting the EAL , TS Trebinje,
RP Jablanica and HE Salakovac by means of the HV power lir#d &\2. HE Grabovica is
connected by 220 kV overhead power line to the RP Jablanicom, and tBalakevac with RP
220 kV Kakan,;.

The voltage level of 110/x kV is the distribution and consumption voltegel. The most
significant sub-stations of the 110/x kV voltage level are TS 110/3%kgtar 1 in RaStani (6
distribution branches 110 kV) and TS 110/35/10 kV, Mostar 2 (3 distributiorcihea 110 kV) at
Opine. Except this, the Mostar county area 110 kV network also coasiE& Mostar 5 (Rodg,
TS Mostar 7 (Balinovac), TS Mostar 5 (Rudnik — constructed in wa)tinith adjoining HV
power line s 110 kV.

Construction of TS 110/20/35 kV Mostar 8 (Zalik), TS 110/20/35 kV Mostau@gB TS Mostar
10 (Potoci) is planned in the future. Also, construction of connectingpd¥ér line s DV 110 kV

Mostarsko Blato — Mostar 5 and Mostarsko Blato — Mostar 9 is plannpdriasf construction of

the hydro-electric power plant HE Mostarsko Blato.

Out of the planned HV power lines DV 110 kV, the following have been camtstr— HV power

line DV 110 kV HE Mostar — Mostar 1 and HE Mostar 1 — Mostarbe HV power line DV 35

kV Mostar 6 — Mostar 7 has been reconstructed and functions a¥ power line DV 110 kV.

The planned connection of the HV power line DV 110 kV - hydro-electric power plant HE Mostar
— Mostar 2 was con established, or the connecting branches for TtdrMos.e. TS Mostar 10
(sub-stations were not constructed).

There are five sub-stations TS 35/10 kV under voltage in the Margtar Since the development of
the electrical industry moves in the direction to subsequently ab8bskV voltage, it is probable

that these TS will be transformed into TS 110/10 kV, this waytiogea unique ring around the
town.

According to the estimated trend of increased electrical poaesumption, the apljina county
should expand the present transformer station 110/20 kV, with an additional 20 MVA transformer

The apljina area distribution network is being transformed to the 2€ekd and old structure are
also being replaced.

In the towns, the distribution lines (10 kV and 20 kV) are mostly beingeglas cables, and in
suburban areas as overhead power lines.

The transmission and distribution power lines were significantly devdstateng the war (the 400
kV network was completely out of use until the end of 1999).

By 2005, the 400 kV and 220 kV networks were almost completely rehasdaillitand repair of the
110 kV line and distribution lines is almost complete.

b) Gas supply lines and oil supply lines

There are no gas supply lines or oil supply lines!

4.14.4 Water supply and sewage

The document « Data Base for Planning Documentation — Analginchdocumentation basis for
LOT 4» Corridor Vc Motorway Project, May 2005, was used as thmalimlocumentation for

definition of the present condition of water supply and sewage infcaste, as well as for
preparation of future plans and development. Also, data gained fronseafaves of municipal

institutions and utility companies of 4 counties along the LOT 4 areas was also use
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Water supply systems
The water sources Studenac, Radobolja and BoSnjaci-Potoci, Salakov&tagapare used to
supply water to the town of Mostar and suburban settlements. Poiatgeis supplied to Mostar
through a water supply system organizationally divided into two ragionits (RU) ,i.e. Water
supply system RU 1 (Mostar-West) and Water supply system RMao3tar-East). The water
sources Studenac, Radobolja and BoSnjaci are used for supply of pantraf town, and water
sources Salakovac and Buna-Blagaj are used as local parts ofstem.sppbundance of these
sources, according to long-term measurements is: Saldd@waela (Q=1-25 m3/s), BoSnjaci
(Potoci) (Q=0,1 - 1 m3/s), Radobolja (Q=0,3 — 10 m3/s), Studenac (Q=B/s) and Buna-Blagaj
(Q=5 m3/s).
It has to be mentioned that there are also smaller sourcesangdddtar water supply (Vrapi,
bunari Jug, Posrt) which are included into the central public wafgys system in hydrological
minimum periods, i.e. during the summer months when water quantitibge atain sources are
decreased.
The central water supply system complete and whole. It has cetlg@etved the water catchment
areas, water sources, transport pipelines and reservoirs, with thabtke Radobolja source also
has a water filtration system which is being used for over one hundred years.
The following water supply systems are used for supply of water to the Mastecipality:
- Central water supply system of the town of Mostar, including watpply to the town on
both sides of the Neretva River,
- Local water supply system Potoci, supplying water to the subuddidansent of Potoci,
north of Mostar,
- Local water supply system Blagaj, supplying water to suburb#tfereent of Blagaj,
southeast of Mostar,
- The remaining population uses individual wells, cisterns or suMeter catchments for
water supply.
Overall capacity of water supply systems is:

- Central water supply system 900 I/sec
- Local water supply systems 150 I/sec
- Industrial water networks within the industrial plants 750 l/sec

In the subject area of motorway influence, from chainage km 0+000+080, we have the
reservoir Podgorani (V=400 m3).

The water supply system from the BoSnjaci wells is a combigstém, i.e. gravitational and
pumping system. The following reservoirs are within the water sigystyem from this well: Potoci
(V=800 m3), Gradina (V=1.000 m3), Humi | (V=320 m3) and Humi Il (V=320 m3).

The local community Vrap i has a water source (5 wells), capacity 200 I/s, which lsded into
the public water supply system. The water supply from this sasii@@ump system, including the
reservoir Vrapi i (V=600 m3). Somewhat more south is the reservoir Mazoljice (V=1500 m3).
The local community Luka Il has the water source Jug (5 webgraaty 180 I/s, which is also
included into the public water supply system. This source is to the right, whstrmbtorway route
at a distance of approximately 1.400 m. The safer supply fromsthigce is a pump system,

including the reservoir Opine (V=600 m3). Somewhat more to the soutlswbave the reservoir
Gnojnice (V=800 m3).

In the Blagaj settlement we have the water source Posrt (weps);ibal0-15 I/s (measured during
the exploitation of the well). It is a pump system.

The Blagaj settlement also has the water source Buna, cap@cit@/s, which is also included into
the public water supply system (surface catchment). The wapglyssystem from this source
includes the reservoirs Blagaj | (V=150 m3) and Blagaj Il (V=600 m3).

Rural settlements of the Stolac municipality, which are in tiigest area, have no larger systems.
There are individual catchments at the Rotimlje locality and dtielities along the Bregava
River, or at the Dubrava plateau. These are mostly ground cathmdéhtsapacities limited to
individual households or a smaller group of households.

The water supply system from the Bjelave catchment is complgte a well, pressure and
gravitational pipelines and reservoirs. The water supply systaheofapljina town supplies over
9.000 inhabitants with water, including suburban settlements Grabovina ated|.Ot consists of

the Bjelave source, (three wells capacities as follows: kg €tentral well Q=80-90 I/s, second
well Q=100-120 I/s and third well Q=100 I/s), pressure pipeline andvise Gradina 2x300 m3

and apljina 2x3800 m3.

The following water supply systems are used to supply water to dpbg§ina municipality parts

situated left of the Neretva River:

- Water supply system Pitelj, with a wells on the left Neretva River bank, upstreanthef
settlements, pump station, pressure pipeline and a reservoir, gd@xitt. This system is
mainly used by caterers and parts of households in the area.

- Water supply system Dravo, constructed as part of the construction site of the hydro-
electric power plant RHE apljina. It consists of a well, pump station, pressure pipeline and
reservoir capacity V=144 tnA number of the Dravo settlement inhabitants uses this
water supply system.

- The water supply system RHEapljina was constructed as a construction site water supply.
It consists of a drilled well capacity 20 I/s, pump statiopacéty 2x9 I/s, pressure pipeline
and reservoir Svitava, capacity V=200/sy situated at 55,00 a.s.|. The RHBEpljina and
part of the Svitava settlement situated at lower levelsupplied with water by means of a
gravitational system.

- Water supply of the Doljani settlement is solved by connectioheoflistribution network
to the Metkovi water supply system.

- Water supply of other settlements in not an organized water suygigng but is solved
individually, with the settlements in plains (Tasov, eljevo, Klepci, Visii, GnijiliSta)
being supplied from the Norton wells, and car cisterns.

- On the right river bank, in the inundation strip somewhat upstream Gahela settlement,
there is a water source which supplies Neum with water througistem of pumps,
transiting pipeline and reservoir.
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The Ljubuski municipality area has abundant wells and surface wateusring at the borders of
the Vitina, Ljubuski and Studenko polje fields, as well as the Trebi at River (VrioStiaell,
Studenica sources: Vrelo, Vakuf and Kajtazovina). In spite of availablemsources, sufficient
potable water supply systems have not been constructed. Water frafakilieand Vrelo sources
in the Studenci area are intended for water supply of region@nsydor the areas ofapljina,
Neum and itluk, as well as for local needs of the settlements altvegwater source areas (
Studenci). These systems are not designed. The complete water sygipin of Ljubuska and
settlements west of the town is outside of our area of influence.

Main infrastructure elements of the above mentioned water supply systemsearm gA\ttachment
no. 12.3.10.

Sewage discharge systems
Sewage discharge system of the Mostar municipality, on both Neretva River inahldes:
- The sewage system of the Mostar town is situated in the gastsand west of the Neretva
River. The waste waters are directly discharged through a sesyaggn into the Neretva
River, without prior filtration. The industrial waste waters atso discharged into the
sewage system and directly discharged into the Neretva River withoutilfnadion.
- Other settlements of the Mostar municipality on both sides of theetda River use
individual septic tanks or direct outlets into the nearest watece®wgewage and waste
water discharge.

In the Stolac municipality, only the town of Stolac has a sewggiem for sewage and waste water
discharge, which are without prior filtration, directly discharged into the Bregarea. R

In the apljina municipality, only the apljina town center has a sewage system, from which waste
waters are directly discharged into the Neretva River through a colkend without prior filtration.
Other parts of the apljina municipality have no waste water discharge systemeseTik another
smaller sewage discharge system in Tasogettlement, where the waste waters from the refugee
settlement are discharged into the Bregava River through onetonll©ther settlements use
individual septic tanks if they are displaced from any kind of recipient or watesecou

The town of Ljubuski also has a partial sewage discharge systdna avaste water filtration

system. All other parts have no adequate sewage dischargorsoluand waste waters are
uncontrollably discharged into the water courses or individual sepls.tdhe complete town of

Ljubuski is outside of the subject Study area.

A Program Decision of all municipalities and towns is to constapiplex systems for collection,
filtration and transport of waste waters from towns, rural and tridusreas. In this respect,
preparation of adequate Studies or designs is ongoing.

Main concepts for development of water supply and sewage discharge systems

Water supply systems
Increase in specific water consumption in Mostar municipalitycomting to the Spatial
Development Plan is as follows:

Settlements lit/population/day

1985. 1990. 2000. 2020.
Central urban area 700 705 740 795
Urban area 370 380 410 430
Rural settlements 235 300 350 400

A total of required waetr quantities for large industrial conssraee presented on the basis of the
trend of water consumption increase in the past period and the devetoplares of individual
industries and organizations.

Type of m°/sec.

consumption 1985. 1990. 2000. 2020.
Potable water 0,67 0,76 1,00 1,36
Technological 0,70 0,90 1,30 2,00
water

Total: 1,37 1,66 2,30 3,36

In order to provide planed potable water quantities, along witkigion of new water sources,
capacities of the already existing ones must be increlage2D to 25%. This Plan also gives
measures for protection of water sources and protection requirements as prellection zones are
defined by respective Decisions. New reservoirs are also plareselisSte (V=100 m3), Mejdan
(V=100 m3) and Kaine (V=150 m3) reservoirs.

Large industrial consumers shall be supplied from the existice) Wwater supply systems, with
adequate and respective reconstructions for long-term and constant water supply.

The concept of an optimal water supply solution in ttagljina municipality is based on two
reservoirs - the reservoirsapljina and Tasov i. Regular water supply for a significant number
of consumers in this area will be provided in the following period \h#étse two reservoirs,
reconstruction of existing and additional construction on new supplgmsystructures in different
settlements. The settlements will be supplied with water from éipdina reservoir as follows:

- The town of apljina and settlements Dretelj, Grabovina, Donji and Gornji Trebi at
Struge, and lower zones of the settlements Surmanaca and Keucdékater supply of
these settlements will be done directly from the reservaipljina by means of the
existing, reconstructed, or newly constructed main gravitatipnaeélines to these
settlements. Capacity of this reservoir is V=2x3800 and it is situated above the town
of apljina at 80,00 m a.s.l.
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- Settlements Tasov i, Klepci, Lozica will be supplied with water will be done frahe
reservoir Tasouv i by means of a gravitational pipeline up to Seva$ Njiva.

- Settlements Draevo, Visii, eljevo, Gnijilista and Gabela will be supplied with water
from the reservoir Dravo which is already constructed, as well as the pipeline.

- Area of the Dubrave plateau with settlements will be suppligd water from the
reservoir Tasov i, by pumping water through a pump station in Tasovinto the
reservoir Hotonj, and from there to the Dubrave area. This aieelusled in the Master
Plan for the Stolac Municipality.

Spatial Development plan for the Ljubuski Municipality proposes intercwstruction works on
water supply structures - individual independent systems as wahuasures which will complete
the system of water supply to the town of Ljubuski from the WgaSource in Vitina Water from
the Vakuf and Vrelo water source in Studenci is intended to fagrveapply to regional systems,
for the areas of apljina, Neum and itluk, as well as Ineeds of the local settlements along the water
sources (in Studenci).

Sewage discharge systems

Construction of a sewage discharge system in the Mostar vallplamned, as one of the most
efficient means of water protection in the Mostar municipaligaaReconstruction of the existing
network is also planned , with a central waste water filtration plant to be prattesilBuna area.
The Spatial Development Plan includes additional construction works oexisigng collector
network for Mostar town and industrial buildings as well as new actgin of filtration plants
near the Compressor Factory in Sutina and near the industrial [zasealso planned that the
existing filtration plants “Soko”, “Eal”, “uro Salaj” and “ JNA structures” be additionally
expanded. Solutions for waste water filtration from largeresatthts in the north and south Mostar
valley parts are also planned, as well as construction of adeqaghe tanks for all individual and
other separated structures and buildings.

The Spatial Development Plan for the Stolac area also includesudtion of a waste water
filtration plant or facility, while settlements outside the Stolac towa are neglected by the Plan.

The noticed tendency of increasing water consumption from the sourate apljina rare
consequently will result in significant increase of waste rgatghich will uncontrollably be
discharged into the Neretva River. Therefore it was concludea thaste water filtration facilities
must be constructed

Spatial Development Plan of the Ljubuski area includes completiagheobverall waste water and
sewage discharge and filtration system for the town and subuetienments. Also, requirements
and standards have been defined for construction of smaller sylstermsttiements along the
Trebi at River, as well as construction of individual, independent septic tanks.

Collision of the chosen route with water supply and sewageistharge infrastructure and
utilities

Main documentation used to determine the collision points of the chosenvanant and the

water supply and sewage discharge infrastructure and utisitibe ipart of the Preliminary design -
“Volume: GV 0710 Utility installation Designs — Water supplyteyss, and Gk 0730, Utility

Installation designs — Sewage systems”, as well as ,Date Bor Planning Documentation-
Analytical Documentation -LOT 4%, Corridor Vc Motorway Projecta2005, and data obtained
from the representatives of municipalities and utility companigsmunicipalities along the LOT

4 area.

The motorway route is in collision with the existing infrastuue installations , i.e. the water
supply network and the sewage discharge network, as well asatireeglinfrastructure and utility
network given in the Planning documentation in all four municipalitiessé leellision points are

given bellow per LOT 4 sections.

At chainage km 0+144, left of the motorway route, above the PodgortHensmnt, in the north

direction and approximately 800 m from the motorway level line29% m.a.s.l., the Podgorani
reservoir is situated. A main pipeline is constructed up to teerveir, pipes DN 160 mm, which
intersects with the motorway route at this chainage. At theeptd intersection with the
motorway, the water supply pipe passes under a viaduct, thus thet\fmdhatations need to be
protected against water influence occurring in case the pipe cracks.

At chainage km 3+900, left from the motorway level line whichti438,31 m.a.s.l. and towards
the east, approximately 620 m away, is the Humi | reservoir.

At chainage km 4+000, in the HumiliSani area, the motorway levelieh is at 194,34 m.a.s.l.,
intersects with the main water supply network made of pipes diam. DN 160 mm.

At chainage km 4+400, the motorway level line which is at 178,45 m.ansersects with main
water supply network, pipes diam. DN 225 mm.

At chainage km 4+800, motorway level line, at 164,60 m.a.s.l. intergdttisthe main water
supply network, pipes diam. DN 160 mm.

At chainage km 5+400, the motorway level line at 156,09 m.a.s.l., intensédbtthe main water
supply network, pipes diam. DN 280 mm.

At the chainage km 5+800, there is a viaduct, situated in the Bo&gt@ment, left of the

motorway level line, at 158,75 m.a.s.l. and approximately 150 m eastsvéiné BoSnjaci water

catchment, at 130 m.a.s.|. Motorway route intersects with the maier 8upply pipeline, pipe

diam. DN 500 mm. At this intersection point, the water supply pigsgsaunder the viaduct , thus
the viaduct foundations need to be protected against water inflomcoeing in case the pipe
cracks. Right of the motorway level line is the Potoci reservoir, approxiniZdélyn to the west.
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At the viaduct chainage, km 5+830, on the right side is the pump stgigfmoxanately 50 m to the
west of the motorway level line (at app. 159 m.a.s.l.).

At chainage km 5+900, the motorway level line, at 160,46 m.a.s.l. intevadtthe existing water
supply network, pipes diam. DN 315 mm. At the point of intersection #tervgupply pipe passes
under a viaduct, thus the viaduct foundations need to be protected agaamshilaence occurring
in case the pipe cracks

At chainage km 6+000, left of the motorway level line which i$6&,58 m.a.s.l. toward east, the
Gradina reservoir is situated approximately 80 m away. Atghweschain age the motorway level
line intersects with the existing water supply pipeline, pipe diam. DN 315 mm.

At chainage from km 5+830 to 6+450, right of the motorway route thgtimgiwater supply
pipeline passes, diam. DN 315 mm, toward the west and with changesthlecds, ranging from
50-200 m, at hypsometrically lower points that the main route.

At chainage km 8+750 the motorway level line which is at 162,80 m.an¢drsects with the
existing main pipeline, diam. DN 125 mm.

At chainage km 9+000 the motorway level line, at 158,16 m.a.s.l. intemsihtthe main water
supply pipeline, diam. DN 125 mm.

Chainage at km 12+900, left of the motorway level line, whicht i$78,84 m.a.s.l., above the
Vrap i i settlement, the Vrap i reservoir (V=600 m3) is situated, approximately 60 m away) wit
the reservoir bottom level at 135 m.a.s.l. Main pipeline reachesetgsvoir with pipes diam. DN
315 mm.

At chainage km 17+200, right of the motorway level line which 86862 m.a.s.l. is the locality
BjeluSine-Mostar, and toward the west is the reservoir Maeofjy=1500 m3), approximately 820
m away and at 155 m.a.s.l.

At chainage km 20+580 the motorway level line which is at 263 m.a.kséats with the existing
water supply pipeline, pipes diam. DN 125 mm.

At chainage 21+100, right of the motorway level line which is at 262,54 .mtaward west and
app. 370 m away is the reservoir Opine (V=600 m3) , with the reservoir bottom at 145 m.a.s.l.

At chainage km 22+940, left of the motorway level line, in a tunndl &n205 m.a.s.l., at the
Ko ine (Ro ni kuci) locality we can find the reservoir Kne (V= 150 m3). It is approximately 150
m away, with the reservoir bottom at 240 m.a.s.l. Motorway routeisichainage intersects with
the existing water supply pipeline , with pipes diam. DN 125 mm.

At chainage km 24+000, right of the motorway level line in the turetell 74,34 m.a.s.l. the
reservoir Gnojnice (V= 800 m3) is situated, in the southwest direcoome 120 m awayand with
the reservoir bottom at 165 m.a.s.l.

At chainage km 25+152 the motorway route intersects with the rexistater supply pipeline
Gnojnice-Draevice, pipe diam. DN 150 mm.

At chainage km 26+750 at the Posrt locality, the motorway lemel i at 53,77 m.a.s.l. and
intersects with the existing water supply pipeline, pipe diam. DN 315 mm.

At chainage km 27+920, in the Kosor area the motorway level linehvibiat 44 m.a.s.l., intersects
with the planned sewage discharge network, pipe diam. DN 400 mm.

At chainage km 33+900, left of the motorway level line at 230,96 m.amstheiDolovi area, the
planned pump station is situated , in the east direction at approlirha& m away. From the
direction of Rotimlje, the main water supply network is plannedeoconnected to this pump
station.

At chainage km 35+400, left of the motorway level line which is239,74 m.a.s.l., at
approximately 660 m toward southeast the main water supply networkteadsain network for
water supply of Dretelj.

At chainage km 38+680, in the Maksunarea the motorway level line which is at 232 m.a.s.l.
intersects with the planned water supply pipeline, pipe diam. DN 315 mm.

At chainage km 41+500, left of the motorway level line which 285,01 m.a.s.l., approximately
500 m south ends the main water supply pipeline, supplying Gagrice area with water.

In the area between chainages km 47+600 to 49+500 the motorway routdefinsitde nears the
planned main water supply pipeline, pipe diam DN 500 mm, and 250-300 m awvaytle
motorway.

At chainage km 50+000, left of the motorway level line which 84363 m.a.s.l. near the Hotanj
Hills, toward the south , the planned reservoir Hotanj is situated, at approxidiz®&yn away and
with reservoir bottom at 180 m.a.s.l.

At chainage km 50+620 the motorway level line which is at 84 m.a.sdrseuts with the planned
pipeline , pipes diam. DN 280 mm.

At chainage km 53+800, left of the motorway level line which i$3&,80 m.a.s.l. in the Trebi at
area, we find the planned reservoir Trebi at, southwest of thiemvay at app. 1200 m away, with
the reservoir bottom at 65 m.a.s.l.
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At chainage km 55+600, left of the motorway level line which isl@2,71 m.a.s.l. in the Gorniji
Trebi at area and toward southwest, some 1070 m away, we find the planned water source

At chainage km 55+700, left of the motorway level line which is at3b/®).a.s.l. in the Gornji
Trebi at area we find the planned pump station, toward the southwest at some 94(hoedista

At chainage km 55+870, left of the motorway level line which 74,40 m.a.s.l. in the Dubovo
brdo locality we find the planned reservoir Gornji Trebi at, towardshethwest and at app. 620 m
distance, with reservoir bottom at 215 m.a.s.l.

At chainage km 56+000, left of the motorway level line which 87,79 m.a.s.l. in the Dubovo
brdo area, we find the planned reservoir Trebi at, at some 1000 mabstad bottom reservoir at
110 m.a.s.l.

At chainage km 56+920 the motorway level line which is at 173,5 m.atelsects with the
planned water supply pipeline, diam. DN 280 mm, in the Zvir@rea..

At chainage km 57+000, right of the motorway level line which i$7&,71 m.a.s.l. we have the
planned water source and pump station Zviriolj toward the north at some 320 m away from the
motorway. Also right of the motorway centerline we have the ptmeservoir Zvirovii Il, with
reservoir bottom at 265 m.a.s.l. and app. 950 m toward the north.

At chainage km 57+200, left of the motorway level line which &7&,37 m.a.s.l. in the Osoje are,

we find the planned reservoir Rrci, some 650 m southwest, with reservoir bottom at 180 m.a.s.l.

At chainage km 58+950 the motorway level line which is at 123,77 m.atisects with the
planned water supply pipeline for the &rci-Jurkovii area, pipes diam. DN 160 mm, situated in
the Kasteli area.

At chainage km 59+600 right of the motorway level line which 804,34 m.a.s.l. in the Donji
Studenci area we find the planned waste water discharge, some 900 m toward the north.

At chainage km 60+600 right of the motorway level line which is at ZOf&.s.l., and some 1500
m away, the main water supply pipeline ends in the Donji Studenci area.

At chainage km 64+300 right of the motorway level line which i8&B9 m.a.s.l. toward the
northwest and some 700 m away, the main water supply pipeline ends in theaZeaj diam. DN
200 mm.

4.15 MINE CONTAMINATION
After the last war which ended with the Dayton Peace Agreeofe@ttober 1995, and signed in

Paris in November 1995, Bosnia and Herzegovina was constituted asrdralered state with
defined jurisdiction of the central institutions and entities.

The consequences of war activities in this area are evidemhebygefined and located mine
contamination.

Two attachments are given with positions of mine fields (red dots, mine cleassdimblue and
suspicious surfaces marked with red lines).
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5 DESCRIPTION OF POSSIBLE SIGNIFICANT INFLUENCE OF THE PROJE CT ON
THE ENVIRONMENT

5.1 SOCIAL INFLUENCE (POPULATION AND POPULATION DENSITY)

5.1.1 Identification and evaluation of main influences orthe environment

As in any other situation where construction (entry, interventiomd sfgnificant infrastructure
building or structure (road, bridge) is the main factor, orr@lrdme new economic factors are
introduced (factory, mariculture etc.), in case of motorway pasaagvell different influences can
be expectedsuch as general change of situation, permanent or tempaaasfottmation of the
landscape, and as a consequence of this the change in lifestytigpa of activities the population
undertakes in the area of influence. The below given influencegiae according to type and
potential intensity and can be divided into the following categories:

1. The closer the Corridor (future motorway) passes to the exiséitiigments and centers of
activities (agriculture, industry, tourism, the influence will greater and vice versa. The
largest influence level in most cases will be negative.

2. But, one has to stress that future motorway influence can in s@®e io#tiate and/or cause
positive development results:

a.

b.

Increase in the degree of accessl inter-connection of individual settlements or
centers of activities.

Increase in the possibility of development of different activit@sinected to better
access and traffic of people and goods (tourist capacities| aote catering
capacities, employment of local labor force mostly in tertegygtor), possibilities
and need to increase production of specific goods (food articles, souvenirs).
Change or adjustmenof characteristics of existing industrial activities (ke@ng

of some activities and strengthening of others, appearance of new exetdi).
Stimulate developmentf existing activities (e.g. increased need for agricultural
goods due to increased traffic of people and goods, increased iatedeseed for
lodging capacities).

Stimulation and encouragement of development of completely new iradestd
economic activities connected to the passage of the new motdmmagh the local
areas.

Increase in the employment level of the local population (and Wdér respect to
the newly created possibilities and their characteristics {epgtrol stations, hotels,
restaurants, tourist centers etc.).

3. In principle, the potential influence can be (a) direct, and (b) icigli(e) short-term and (d)
long-term, (e) general and (f) selective or specific.

Direct influenceis mostly felt in the disruption or disturbance of the existtagesor
situation, flow of activities and habits (e.g. — increased noiseldgwcrowds,
increased pollution , increased load on existing resources etc.)

Indirect influenceare mostly felt during a longer time period, the accumulate a
join into groups of influences which gradually result in situation change (for bette
worse). Since these influences are stretched during a longer pmod, their
influence is gradually felt and, since this is an incremenfa of influence, it is
very hard to react with protection measures, and they can mostgnsedered as
irreversible.

Short-term influenceare mostly direct, clear and evident, they can be influenced,
with respect to their evident consequences, with measures of protection,

. Long-term influenceis an incremental type of influence, similar to indirect

influence, they can not be greatly influenced or reacted to, sheye dre very
unclear at the very beginning regarding their intensity andgxad therefore their
potential influence is very hard to evaluate with certainty.

. General influence is almost equally felt in the complete area of influence, this

influence is not specified to individual or specific sub-locations (e.g. geinerease
in traffic of population and goods, which is felt in the complete rorge, ageneral
threat or improvement of situation due to motorway construction) anchasdy
irreversible.

Selective influenceffects more one and less another segment of the area, population
or activities. This kind of influence can be detected, foreseen amasis more
easily, and create a better situation for intervention or actiat). @nsidering the
«bigger or «smaller» dimension of consequence occurrences whiotoezdelt by

some and less by others, it is the potential source for developmém: NfMBY
syndromeNot in my backyard.*

5.1.2 Methodology used
Main methodological activities used for preparation of this Socicdbginalysis, implemented to
determine potential motorway influence on the population are:

1. Study of available documents (statistical data, Spatial Dpuent Plan data and data from
different analyses done for preparation of Preliminary Environmental trigpady)
2. Observations in the filed

! In this sense it is very important for all potehsalective type influences (on people, naturdyitets) to be noticed on time,
defined and acted upon in order to decrease tb&ngal negative influence, especially in caspadsible existence of
«distributional injustice».
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3. Application of thefocus group method, with chosen representatives of the local population

and experts
4. Population survey done on a defined sample

5.1.3 Main problems and aspects
Main sociological characteristics of the area through which the motorvgaggpare:

1. Relatively small inhabitance or population density of the complete area

2. Difference in population density — several smaller towns and sembemicipalities and

one larger settlement — Mostar town

3. Negative (and stagnating) demographic population movements, espectak villages

(decrease in the population number, decrease in birth rate and incfehsemortality
rate , negative natural growth rate)

4. Strong, long-term population migration level with the same developtreamd toward
larger centers, with a characteristic pattern to bypass smaller ecghtars and migration
to larger nearby urban centers
Significant decrease in agriculture
Connection to a smaller agricultural farm and non-selective agriculturatiasti
Relatively high level of unemployment
Relatively low level of education among the population
Imprecise demographic picture of the population after the war, after the 1990-ies.

©oNOO

Characteristic aspects of the municipalities through which thermay passes are similar in all
areas. Along the complete area, except Mostar as a largeraanctenter with more than 100.000
inhabitants, we find smaller settlements functioning as regigmalnicipality) centers of
administration, town and municipality services and as centers@bgment, mostly in the tertiary
services (trade, social activities, administration, culture, e¢iumcatc.).Most number of households
in this area is developing secondary activities as wetic@tural activities or the so-called «grey
economy»), which is an expression of the necessity and need or tradition of the area.

As opposed to the urban centers, there are a number of villages aletsharthe subject area of
influence (many of which are abandoned as a result of migratiowanectivities, i.e. relocation
of the population). These villages mostly function in the framewoikaafl economies. It can be
assumed that most of these villages and hamlets will evendi@lty disappear, since they lack the
economic, social or human resources.

Any form of initiative such as construction of a modern road raward the sea, can represent the
«push factor»(stimulation factor) for the complete area, but the following tnies considered
during the realization or construction process:

Sensitive rural heritage
Need to preserve traditional life patterns,

2 Focus grup method consists of a focused discussiargroup of participantémostly ten) on chosen themes, with
the aim to initiate interaction between particigaaind obtain as mush as possible referential frammesyto improve
the level of understanding of the problem by défarparticipants.

Mechanism of permanent protection and preservation of the qualityeamit and created
values.

5.1.4 Main degrees of exposure to proposed motorway infence per municipalities along the

route

Mostar municipality aregartially exposed
apljina municipality arepartially exposed.
Ljubuski Municipality areapartially exposed
Stolac Municipality areansignificant level of exposu(#e route passes along the
municipality borderline)

The subject motorway route is most similar to the variant solumory, given in the Preliminary
Environmental Impact Studywith a displacement from the existing settlements. As seen
previous analyses, this variant solution best avoids possible negalivena® on the existing
settlements and existing activities in the area. Route passagewhat east of Mostar town has
been regulated by displacement from the town itself which sogmifiy decreases potential
negative influence to the settlements and immediate surroundimegs,rinel construction of the
motorway for its most part in the town vicinity also contributiaghis. The complete corridor is
planned to bring negative influences to a minimum, avoiding inhabited arehsettlements,
valuable sites, especially protected areas, marshes of the Hutovo blatcarea

It must be stressed that the chosen corridor solution practidaiyg not pass through the Neretva
River Canyon at all, except the unavoidable crossing of the NelRetes (near the old town of
Po itelj), i.e. the River Buna is also crossed near Blagaj and the RiveréBsmmeewhat more to the
south. Furthermore, the chosen corridor passes north of dpgina town, bringing potential
negative influences to a minimum, and crossing over the Rivers Sicale@md Trebi at are done
by means of bridges.

5.1.5 Elements of influence determined by field investigaon works

. & *

: /
Observation of the terrain,
Survey implemented on a respective sample (ten representativesiunicipal
administration, Mostar town administration and experts in differaetdsf (road
construction, biology, agriculture, cultural heritage),

® First investigation works were done with a paradletlysis of 12 potential variant solutions of tieire motorwa corridor. Since
one variant solution was chosen as final, whiatiglly corresponds to asome earlier variant sohgi(especially variant 7), in
further text attention will be given only to thisant solution

* Since it was determined that the chosen variafatvisrable with respect to environmental protectiod protectionof
the Neretva River, unavoidable occurance of bridgese of the concequences of this vriant solutibrerefore, special
attention shall be given to bridge construction dasign so they interfear with natural surroundiedess as possible regarding
their size adn execution. Also adequate protectigainst possible traffic accidents must be imgleted. This is especialy
relen+vant to the Bridge over the Neretva Rivethimimmediate vicinity of the old town of Rtel]..
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Interviews with application of the focus group method, with represeasadf municipal
authorities (Herzegovina — Neretva County), Municipal authorities, toivMostar and
authorities and experts in different fields (road construction, biolagsiculture, cultural
heritage),

Terrain investigation of population density in different areas.

In further text, we will explain some most important resaftanalyses relevant for determining the
level of social influences and assumed consequences on the environment.

Interpretation of field survey results

The following was concluded on the basis of surveys:

Survey participants do not consider the motorway exceedinglyiy@osit negative event
for their community. Most comments were regarding possible divisiompopulation
(motorway as borderline), environmental influence and influence on agriculture.

Survey participants are aware that the motorway will deeréxassit traffic trough the
towns, improve communication with neighboring countries and Europe and enable
economic growth.

Survey participants realistically evaluate the role of thieiré motorway but without a
defined stand toward it.

Potential benefits are primarily seen in tourism and tgraativities and services, potential
harm is expected in agriculture, hunting and fishing.

Least benefits are seen for the local population , most benefiteean for the tourists and
transiting passengers.

Increase in the employment rate is expected but not spkwifiere (e.g. gas stations, hotels
and restaurants, natural parks etc.) which represents a relatbjebtive evaluation of the
survey participants which can not know at this moment where eaehtjabtstructure will
be situated. But, as seen the motorway itself is seen as isppotential ‘push
factor’(stimulation factor)

Increase in the price of real-estate (land)

Future motorway influence on micro-climate of the area

5.1.6 Evaluation of potential influence

Evaluated influence of the chosen variant solution in the least podeiiplee potentially endangers

the population, activities and present life patterns. Definite reaai@nt, as already mentioned in

the maximum possible degree bypasses the present settleantiviies and sensitive areas hence
its potential harmful influence would be brought to a minimufhe chosen route variant avoids
the upper Neretva River Course thus avoiding potential problems.

® As seen from the material «Decision on preparatfoand Environmental Impact Study » , dated Augu$005,
(Federal Ministry for Spatial development and eswment), suggestions adn views significantly inficed the final
choice of variant solution.

5.2 SOCIAL INFLUENCE

This sociological analysis of the future motorway corridor infage(Corridor 5¢, LOT 4) is based

on the analysis of existing documents (statistical and sirdéaéa, data from existing Spatial

Development Plans), as well as on the analysis undertaken withalses@rarch methods in the
field (observation, survey, focus group, analysis). In the firatysis stage there were 12 potential
variant solutions of the future motorway corridor. Potential influeiasach variant was analyzed,
including also the earlier variant solution no. 7, the one mostasinalthe definite and chosen
variant solution. The data and analyses were supplemented withateverd the definite variant

solution and in this sense, conclusions and analyses were presentedrdlegpressed in several
most important elements

4. Future motorway will cause numerous changes in the area of influence —rifiwdhce the
development of new activities (tourism, catering industry, new @ynpint places, work
zones, centers for motorway maintenance), but it will also influémeealready existing
activities (agriculture, hunting, fishing, forestry).

5. Analysis also showed that the population included in the sociologicaysenalid not
express a specific stand on the potential motorway influence imdsé general sense or
toward certain variant solutions. In other words, the local population did not showfaspeci
reaction toward the motorway, except regarding potential solutegasding land or some
activities or technical solutions (crossing the Neretva River iReatelj and violation of the
landscape). More precise reactions of the population can be found intdleddeesults of
the public audit of the Preliminary Environmental Impact Study.

6. Regarding the supplemented analyses and the definite chosen valiéinhs sociological
analyses showed that the corridor significantly influences iegisictivities, it does not
significantly influence existing settlements since the rastéisplaced outside potential
zone of influence on the settlements and activities, and that thielocobypasses the
sensitive areas , cultural and historical heritage areas anst tsites (except the bridge in
the Poitelj area where the route crosses the Neretva River).slaist example as in
instances of bridge construction over other smaller rivers, speriaimust be taken during
design and construction of these structures and their positioning suteeindings as to
decrease possible interference in the landscape to a minimum.

5.3 INFLUENCE ON MICROCLIMATE

Climate of the area has Mediterranean and Sub-Mediterraneaactgristics. However, seasonal
precipitation distribution and temperatures of the area show andctérdze two opposite seasons:
am moderate warm and precipitation intensive winter and a hot arglnmyner, which giver the
climate of the area a more arid than humid character.

Special significance to this climate is given by the northeimdwBora),and the southern wind
(Jugo). Bora is a cold, dry and strong wind of great speed, occduingy the autumn, winter and
early spring. Its strength, speed and dryness cause a quiog df the soil making the climate
more dry that expressed by rain factors. Except that i&hgitn and speed blows away large
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quantities of very small particles of dry soil. This part of Zzégovina is characterized by eolian
erosion causing occasional occurrence of bare rock complexes.
Motorway will not influence or cause a change in the present microclimate.

5.4 INFLUENCE ON WATERS

Roads in general represent a constant and active source of enviranpwhition, especially
ground waters. Condensation of exhaust gasses and infiltration of ¢ woad surface create on
the road surface a layer of “concentrated” pollutants, consistaigly of hydrocarbons, phenol,
heavy metals, different euphoric and other compounds. During the wirried @ significant
quantity of precipitation water remain on the road surfacehwgsout the road surface, melting
and mobilizing these pollutants. Apart from this, the roads are ghedeatial source of pollution
occurring as a result of spilling a larger quantity of oil,psdducts and other different toxic liquids
being transported by car-cisterns.

Therefore, occasional internal water from the road surfeaasbe considered as polluted fluids
which need to be gathered into grease traps before dischargingntieethe surroundings. These
grease traps are to be positioned at the hypsometrically tidexeds of the longitudinal road
profile. Separation of oil fractions in these grease traps isnooigh in itself, especially in the karst
terrain where there is practically no possibilities of selfffpation of this type of pollution. This is
especially relevant for water protection areas, as welleasins with significant quantities of
ground waters and surface water courses.

When designing modern roads and motorways all environmental and natioas fmust be taken
into consideration that can influence the ground and surface watersqolligvel. Hydrological
conditions in the motorway route zone therefore are a very impodetalr fon the basis of which
the risk level can be forecasted by which a structure infeematers, i.e. the environment as a
whole since water is a natural element which is a vergieffi means of transfer by which
pollutants can be transferred to great distances.

Therefore, certain influence on waters can be avoided during desigarairen, by adequate
design solutions of the internal and external drainage, crossingtef eourses by means of bridge
structures or viaducts under the condition that adequate culverte élosuof defined high waters
and that defined superelevation levels are respected betweehigh water level and the
substructure level, by horticultural designs along the motorwaypgndeans of vertical barriers
(safety fences and concrete New Jersey barrier blocksygplong the motorway at places defined
as high risk zones for pollution of surface and ground waters.

Adequate organization of construction site, application of prevention unesasand good
construction practice during work execution, adequate miming methods andl éxaoetion and
drilling, in zones where they are positioned at hypsometricadlydripoints and in the water source
hinterland, can help to avoid negative effects on the water flow regime and gvaterd quality.

Adequate maintenance of executed structures for filtration oérwaaters gathered from the
motorway surface can help in avoiding negative effects on the quality of ground s suaters.

It is important to mention at this point that a cadastre of pollsitemist be prepared for the
complete potential area of motorway influence. Knowing the a@nae potential pollutants or
contaminants helps to clearly separate causes of potentidemtal situations resulting from
causes other than the ones from the motorway influence.

5.4.1. Main characteristics of pollution sources

The process of pollution or contamination, according to its time fachor be permanent, seasonal
or accidental.

Permanent (systematic) pollutias primarily connected to the scope, structure and charaicterist
of traffic, characteristics of roads or motorways and climéhe Effect of permanent ongoing of
traffic is constant settling of hazardous matter on the camsiag surface and adjoining cross
section elements which are washed out during precipitation occerrd@ies is primarily the
settling of exhaust gasses, oil and petrol, grease and lubricaasngvout of tires, carriageways
etc.

Seasonal pollutioms connected to a certain period of the year. A typical exawofpleis type of
pollution is the use of salt for road and carriageway mainterdurieg the winter months or the
use of pesticides for maintenance of green surfaces alomgotioeway route during the vegetation
period. This type of pollution is specific by the fact that dungery short period of time, large
guantities of harmful materials are being used.

Accidental pollutionis most often caused by traffic accidents. Accidental stmatause spilling
and scattering of hazardous material. This is almost alaidgsd oil derivatives, but it is not rare
that accidents happen with vehicles transporting dangerous ch@mudaltts. What creates a great
problem is such cases is the fact that very high concentratiat@gérous materials are spilled out
which can not be foresees in any time and space. A consequence fabrthidhe environmental
protection point of view is that very wide strips must be protectbése are very often water
supply zones but also high category surface waters, which in concrete cases carsigaifieant.

5.4.2. Evaluation of the ground and surface waters contamination risks along LOT 4

The motorway route in the Corridor Vc, LOT 4 passes in its campéngth through an area
consisting mostly of carbonate rocks, characterized by theityabilimaximum surface water
infiltration, i.e. infiltration of all water quantities falling @pilling into this medium, practically
immediately infiltrating into the ground and reaching the zone of gromatérs horizontal
circulation. Hydro-geological relations in the route area srean important factor according to
which the level of risk for each structure on the route can lmaist, i.e. how each structure on
the route influences the water and environment as a whole sinceinvaggure represents a very
efficient means of transport of pollutants to large distances.

When estimating a certain level of risk, hydro-geological camstiare also considered as well as
other elements on the route, e.g. the lythological composition, salictlations, water occurrence,
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structures, depth up to the ground waters any hypsometric positionsifubire in water bearing
areas, especially in areas where high ground water levetiemamined, possible disturbances in
water course supply, hypsometric position of structure in relatigutiace waters and distance
from the recipients, potential possibility of transfer of pollutionwali as possible purification of
waste and polluted water by the medium through which it passes.

Based on the above given hydro-geological elements, threim teatagories can be identified with
respect to the forecasted risk of ground water and surface emtese pollution. Marked parts of
the LOT 4 route, with the estimated risk categories are given in Table 5.4.1.

Table 5.4.1: Overview of forecasted risk categories of ground and surface water pollution along the
subject road route

We will describe bellow individual parts of the route with respgedhe hydro-geological terrain
characteristics and the forecasted risks.

Low risk zone, according to the ground water quality, is the beginning of the raota,chainage

km 0+000,00to 5+450,00.This part of the route runs along a slope consisting of quarternary,
fluvio-glacial deposits in the borderline area of the Bijelo @alpatchment area. The route is
hypsometrically positioned at 200 m above the Neretva River and & &ppdistance from it. It is
estimated that a mild protection regime can be applied in ates. In any case, further
investigation works must be undertaken in order to determine the matioloof the percolation
structures for the Main Design. For this route part, thendgg designer designed four oil and

grease traps M-1, M-2, M-3 and M-4. On the subject section partjsthef pollution in the
Neretva River valley, near Salakovac, is very low. This fadheasame time must not be taken as a
suggestion or proposal for uncontrolled drainage of surface carriagewag.water

The subject motorway section part, freminage km 5+450,00 t&+000,00is marked as thieigh
risk zone according to the ground water quality. On this part the route palesgsthe downstream
border of the BoSnjaci source protection zone, as well as alongt afpaatchment area of
occasional water source Lima. Both wells are in the Bijelo polje catchment afacording to the
present documentation of the Survey on the BoSnjaci water sour@etfmotzones, the route
passes downstream of the water source, thus in the hydro-geblegnse, there is no risk for the
ground water quality or their pollution. However, since in the area dbtkanitary protection zone
of this water source (according to the valid Bylaw on protection ahp@twater sources of the
Federation of Bosnia and Herzegovina) water supply network strecturee situated, it was
proposed that a closed drainage system be designed for the skparatef the route, i.e. that
drainage, filtration and discharge be done outside of the separateatked part of terrain. It is not
A location can not be proposed at the level of present knowleddee girbblem. Further detailed
hydro-geological and geotechnical investigation works are requirdn iNain Design preparation
stage.

Fromchainage km 8+000,00 to 14+000,@Be route runs along the area of connection of carbonate
and alluvial deposits. This islaw risk zone according to the ground water quality. Two oil and
grease traps are planned ( M-5 and M-6). Waters from thearall grease traps should be
additionally filtrated prior to discharging them into the alludeaposits of the Neretva River valley.
Additional investigation works must be undertaken for the Main Design preparatien sta

From chainage km 14+000,00 to 16+000,@Be route runs along the Bijelo polje borderline. This

Is a high risk zoneaccording to the ground water quality. The route runs along the hinterland of the
Vrap i i reservoir situated in the settlement of the same name.pBinisof the route requires a
closed system of drainage due to the vicinity of the Neretva Riverthe water source Vrapi.
Additional investigation works must be undertaken at the Main Design preparatien stag

From chainage km 16+000,00 to 19+000,0De route also passes along the borderline of the
Bijelo polje catchment area, along the slopes of Podvele je,oéddbstar. This is considered a
moderate risk zoneaccording to the ground water quality. An oil and grease trap M-7 is planned in
this route part. Additional filtration must be undertaken as welledailed hydro-geological and
geotechnical investigation works at the Main Design preparation stage.

Fromchainage 19+000,00 to 25+000,0the route passes for its most part through the Bijelo polje
catchment area and ahainage 23+500,00 it passes over into the Buna and Bunica Rivers
catchment area. This is considerduagh risk zone according to the ground waters quality, since it
passes immediately next to the Gnojnice hamlet area, with an alluvia agfulierMostarsko polje
field, with numerous water wells for different purpod@sst of the route we have the delluvial,
less permeable deposits. These deposits are very thin with pegmeditbnate rock underneatA.

high level of protection must be implemented in this area. Also, additinvestigation works must
be undertaken at the Main Design preparation stage.
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From chainage km 25+000,00 to 33+000,@Be route passes through the Buna and Bunica Rivers
catchment area. This part is consideredh@derate risk zone according to the ground water
quality. The route passes downstream of the Posrt water souossing over the surface waters
of the Buna and BunicRivers Grease traps M-8, M-9, M-10 and M-11 are planned for th& a
Also, additional filtration of waste waters must be done as age#dditional investigation works at
the level of Main Design preparation.

From chainage km 33+000,00 to 46+000,0he route almost completely passes through the
Bregava River catchment area (from chainage 34+000 up to the crossinthe Neretva River).
This is considered a low risk zone according to the ground water qualdysince there are no
water structures intended for water supply downstream of the rdugeoil and grease traps are
planned on this route part (M-12, M-13 and M-14). Moderate regime forytaneasures can be
applied in this part.

From chainage km 46+000,00 to 51+500,d8e route passes in the hinterland of the Haus water
source, and it is relatively near the Neretva River course. The oil argedraps are planned in this
area, M-15, M-16 and M-17. Measures planned fomtlbeerate risk zoneare to be applied here,
according to ground water quality. In any case, detailed investigation weekisto be implemented

at the Main Design preparation stage, and after that, propose thierpasifiltration plant and
percolation well position.

From chainage km 51+500,00 to 55+000,00ute crosses the Neretva River and passes through
the protected area of the water source Bjelave. This is blpatater source supplying the town of

apljina. The route in this part passes through the catchment atba &tudenci — Dretel] —
itomisli . This is ahigh risk zone according to the ground water quality. High level of protection
must be applied here and additional investigation works must be undeegbkiee Main Design
preparation stage.

At the part fromchainage km 55+000,00 to 63+800,0€he route is in the Studenci-Dretelj-
itomisli catchment area frolkm 62+100,00 After this it passes through the water source Prud
catchment area. This is raoderate risk zone according to ground water quality. Preliminary
positions of four oil and grease traps are given, M-18, M-19, M-20 and NIH&Lroute crosses
over the Trebi at River in this part, thus strict measures otegtion must be applied on this
section.

From chainage km 63+800,00 to 67+329,(8e route passes through the catchment area of the
Prud water source. This part is in thigh risk zone according to ground water quality. The route
runs in the water protection zone of the Prud water source. Higlpmidection measures are
proposed in this area, especially on the route part running throudgnt¢hsanitary protection
zone. Two oil and grease traps are planned in this area (M-22 and .Mr2Bjs sense, additional
investigation works must be undertaken here at the Main Design preparation stage.

Except the hydrological factors an elements on the routbo(bgical composition, structural
relations, occurrence of waters, structures, depth up to ground wat@ncdifrom recipient), when

estimating the risk factor for individual route parts, harmfula@#@and risks must be foreseen, that
can occur as a result off accidental or emergency situationsg transport of liquid materials
(hydrocarbons and chemicals).Allowed or acceptable risk lasedeen, is not equal for all parts of
the route, but depends on the sanitary protection zone and sensitiiiealrlocations, irrespective
of the protective zone.

Very often the critical or sensitive locations are in modesatetary protection zones, and are more
exposed to risk than some individual parts of terrain in high risk zolethis sense the defined
risk zones must be taken with a reserve, since there are etis#tivée and critical locations along
the route, except the mentioned and marked section parts. These locatiobe determined
during additional detailed investigation works at the Level of Maimdgsreparation stage. These
include hydrological investigation works for definition of general protectmmes, as well as works
required for micro-zoning of the general zones. The first invegimgatorks include ground water
mapping and hydro-geological mapping with the other, in scale 1:5000. Ri@parfathis kind of
map will help to determine optimal locations or positions for lago@etarding wells), and
percolation wells. Based on the results of this, optimal locationgdnstruction site plans and
buildings can be proposed (asphalt mixing plant, garage, parking lots,hepsiswith respect to
ground water protection.

Upon completion of subject works, increased number of sensitive ammhlchitcations can be
expected along the route. They will probably be strips ranging 1@to 100 m in length that will
require increased measures of protection. Upon investigation works racdgnition of the
mentioned risk parts respective measures on "acceptable risK' lexe be defined for other parts
of the motorway route and adequate design solutions can be proposed.

In conclusion, it must be stressed once more, that at thigeneral level of analysis of the hydro-
geological situation, it is impossible to foresee all relevanteghents and unknown facts that
influence analysis of water pollution risks along the motonay route. These unknown facts
and uncertainties will be solved by detailed investigation wds at the level of Main Design
preparation.

5.4.3. Evaluation of localities of oil and grease traps

As already mentioned, on parts of the route passing through ge#emeeks , in this case nearly all
of the route, uncontrolled intake of waste waters from the cawag should not be allowed
without prior filtration. Also the risk of ground waters pollution musbbaught to a minimum due
to possible emergency or accidental situations during transpbdguad cargo (hydrocarbons and
other chemicals). Therefore, at hypsometrically lowest pointth@flongitudinal profile of the
route, the drainage designer designed a totaPdfoil and grease traps(separators) These
structures enable gathering and mechanical separation of pollistantthe road surface from the
water. Their aim is primarily to intake pollutant mattereafpossible accidental situations on the
motorway as well as intake of polluted carriageway waste rsvad@d precipitation waters.
Discharge of waste waters from the oil and grease traps antkifurther treatment must be
solved as part of detailed investigation works at the Main Desigpreparation level. Therefore,
the proposed positioning of the oil and grease traps must be talgmeml propositions. This
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means that the structures can be placed or positioned somewdeert jastified reasons for this
arise during Main Design preparation and investigation works .sBglew are some general
outlines and hydro-geological characteristics of individual locations, basée andilable data.

Oil and grease trap M-01(chainage 0+112,00) placed in the Bijelo polje catchment area,
in quaternary , karst, scree deposits. The route runs app. 200 m aboeedtva River level, at the
same time app. 3 km away from the river. This grease traptise low risk zone of ground and
surface waters pollution and moderate protection measures carppliedahere. Detailed
investigation of the site is proposed as well as detailed igegisth works at the level of Main
Design preparation.

Oil and grease trap M-02 (chainage 3+333,00) is in the same catchment area as the
previous one, also in scree deposits. According to available data, hegerscree deposits we can
find impermeable Neogene deposits. The structure is therefore low risk_ zone of ground
water pollution and a moderate protection regime can be appli¢ailddeinvestigation works at
the level of Main Design preparation are recommended.

Oil and grease trapM-03 (chainage 4+730,00) is also in the Bijelo polje catchment area, in
delluvial, less permeable deposits under which are impermeahltie degosits. The structure is in
the low _risk zone regarding ground water pollution and moderate protection measuresecan
applied, after detailed investigation works at the level of Main Design ptepar

Oil and grease trap M-04 (chainage 5+420,00) is placed in same conditions as M-03,
positioned in the peripheral part of the water protection zone of aBaj&i water source. In the
complete water protection zone and outside it, toward therawvater source, protection measures
relevant forhigh risk zone shall be applied, regarding ground water pollution. Additional filtration
of water from this structure is required, after detailed stigation works at the level of Main
Design preparation.

Oil and grease trapM-05 (chainage 9+340,00) is also in the Bijelo polje catchment area in
the borderline area of permeable stream deposits and less permeable adlhosik. With respect
to all available elements, it is in tHew risk zone regarding ground water pollution, where
moderate protection measures can be applied. Additional investigatirks are recommended at
the level of Main Design preparation.

Oil and grease trap M-06(chainage 13+310,00) situated in the Bijelo polje catchment area,
in Cretaceous limestone deposits of the Upper Cretaceous (turerth@e&api i hamlet. Final
drainage and sewage solution must be given after detailed gatesti works at higher design
preparation stages. The structures is inl¢iwe risk zone regarding ground water pollution. Also,
detailed investigation works are proposed at the level of Main dBseparation in order to give a
precise location of percolation well.

Oil and grease trap M-07(chainage 18+550,00) is n the same catchment area in permeable
cretaceous limestone deposits of the Upper Cretaceous (Senorstrddtare is in thenoderate

risk zone regarding ground water pollution. Detailed investigation works neistndertaken at the
level of Main Design preparation and additional filtration of these wastessattabled.

Oil and grease trap M-08(chainage 25+430,00) is situated in the Buna and Bunica Rivers
catchment area, in the borderline area of permeable foramidiptestones and low permeability
karst deposits. The structure is in tm@derate risk zone regarding ground water pollution and
additional filtration of carriageway waste waters must béleda Additional investigation works
must be implemented at the level of Main Design preparation.

Oil and grease trap M-09 (chainage 27+900,00) is also in the Buna and Bunica Rivers
catchment area, upstream of the Kosor well. Situated in thebdefk of the Buna River, in
cretaceous limestone and delluvial deposits. Nearby are alsogeak clay limestone deposits.
Based on available data it can be concluded that in the immediedersdings adequate locations
can be found for waste water discharge. Detailed investigatoskswnust be undertaken at the
level of Main Design preparation. The structure is in nim@erate risk zoneregarding ground
water pollution.

Oil and grease trapM-10 (chainage 28+424,00 ) situated in the hinterland of the right Buna
River bank, in permeable cretaceous limestones, in the immedandty of alluvial stream
deposits. (conditions virtually the same as in M-09). Wider ar@#loénce must be investigated at
the level of Main Design preparation stage. The structure tiseimoderate risk zoneregarding
ground water pollution. Additional filtration of these waters must be ensured.

Oil and grease trap M-11(chainage 30+830,00 ) situated in the righ Bunica River bank, in
well permeable upper cretaceous limestone deposits, immedattelye the quarternary, less
permeable deposits. Impermeable Miocene deposits are nearbyioAalddetailed investigation
works must be done at the level of Main Design preparation. Tinege is in thenoderate risk
zoneregarding ground water pollution. Additional filtration of these waters must beegs

Oil and grease trap M-12(chainage 35+180,00 ) situated in the Bregava River catchment
area, in an impermeable medium consisting of Upper Cretaceostdimee Based on available data
it an be concluded that there is no adequate place for waste distbarge in the immediate
vicinity. Additional detailed investigation works must be done at thvell®f Main Design
preparation. The structure is in tloav_risk zone regarding ground water pollution. Additional
filtration of these waters must be ensured

Oil and grease trap M-13(chainage 39+250,00 ) situated in the Bregava River catchment
area, in the zone of impermeable Eocene flysch deposits. Basedaiabla data it can be
concluded that there are adequate conditions to define a locatiaradgte water discharge in the
vicinity Additional detailed investigation works must be done at theell of Main Design
preparation. The structure is in tlogv risk zoneregarding ground water pollution.

Oil and grease trap M-14(chainage 44+000,00 ) also in the Bregava River catchment area,
in Eocene foraminipher limestone deposits. According to availabie, @ad because of the
nearness of the Neretva River, detailed investigation works agedheé the level of MAIN Design
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preparation. Additional detailed investigation works must be done aktet d&f Main Design
preparation. The structure is in tloav_risk zone regarding ground water pollution. Additional
filtration of these waters must be ensured.

Oil and grease trapM-15 (chainage 46+880,00 ) also in the Bregava River catchment area,
in impermeable Eocene flysch deposits. This flysch serves ascamplete suspending barrier,
proof of which is the abyss and lost river connection with the Hatervgource. Flysch deposits
can be well used a medium for a lagoon for additional carriageveaer filtration. Detailed
investigation works must be done at the level of Main Design pieparaThe structure is in the
moderate risk zoneregarding ground water pollution. Additional filtration of theseamsatnust be
ensured

Oil and grease trapM-16 (chainage 50+303,00 ) situated in the Bregava River catchment
area, in a permeable medium in Upper Cretaceous limestone deposiie Left Neretva River
bank. Based on available data it can be concluded that there is notadd#goa for waste water
discharge in the immediate vicinity. Detailed investigation works must be akeerat the level of
Main Design preparation. Additional detailed investigation workst io@sione at the level of Main
Design preparation. The structure is in thederate risk zoneregarding ground water pollution.
Additional filtration of these waters must be ensured.

Oil and grease trap M-17(chainage 51+364,00 ) situated in the Studenci-Dretelj- itomisli
catchment area in a permeable medium on the right Neretva barde hinterland. Based on
available data it can be concluded that there is no adequate @aveas$te water discharge in the
immediate vicinity. Detailed investigation works must be undentatehe level of Main Design
preparation. Additional detailed investigation works must be done aktet d&f Main Design
preparation. The structure is in tmeoderate risk zone regarding ground water pollution.
Additional filtration of these waters must be ensured.

Oil and grease trap M-18 (chainage 56+270,00 ) also situated in the Studenci-Dretelj-
itomisli catchment area, in a permeable medium, (Upper Cretaceoudolmmes Cenoman-
Turon). Based on available data it can be concluded that theseadequate place for waste water
discharge in the immediate vicinity. Detailed investigation works must be akeerat the level of
Main Design preparation. Additional detailed investigation workst io@sione at the level of Main
Design preparation. The structure is in thederate risk zoneregarding ground water pollution.
Additional filtration of these waters must be ensured.

Oil and grease trap M-19 (chainage 57+770,00 ) also situated in the Studenci-Dretelj-
itomisli catchment area, in a permeable medium, (Upper Cretaceousohe®st Cenoman).
Based on available data it can be concluded that there is no adetpcsefor waste water
discharge in the immediate vicinity. Detailed investigation works must be akeerat the level of
Main Design preparation. Additional detailed investigation workst io@sione at the level of Main
Design preparation. The structure is in thederate risk zoneregarding ground water pollution.
Additional filtration of these waters must be ensured.

Oil and grease trap M-20(chainage 60+260,00 ) situated in the same catchment area, near
the Trebi at River. The structure is in a medium where lesm@able and impermeable deposits
are interchanging in narrow zones. Based on the available datalite said that there are adequate
locations for carriage waste water additional filtration andidigge in the immediate surroundings.
Additional investigation works must be carried out at the level ainMDesign preparation. The
structure is in thenoderate risk zoneregarding ground water pollution.

Oil and grease trap M-21(chainage 63+370,00 ) situated in the catchment area of the water
source Prud, in the 4th sanitary protection zone, in permeable mediumstiognef Upper
Cretaceous limestone deposits (Senon). Based on available chtebé concluded that there is no
adequate place for waste water discharge in the immediatgywi®etailed investigation works
must be undertaken at the level of Main Design preparation. Additional detailstigatien works
must be done at the level of Main Design preparation. The strusturéhemoderate risk zone
regarding ground water pollution. Additional filtration of these waters mushéeared.

Oil and grease trap M-22(chainage 64+850,00 ) situated in the catchment area of the Prud
water source in the 2nd sanitary protection zone, in a permealle@mrmeonsisting of Upper
Cretaceous limestone deposits (Senon) Strict sanitary protecéasunes must be applied under
these conditions. Additional investigation works must be undertaken agvbleof Main Design
preparation. The structure is in thigih risk zoneregarding ground water pollution. In this respect,
adequate design solutions must be planned.

Oil and grease trap M-23 (chainage 68+000,00 )is situated in the Prud water source
catchment area (but outside the proposed route alignment), in a permesabum consisting of
Senon limestone, along the borderlines of the 2nd and 3rd sanitaegtfmotzones. Based on
available data it can be concluded that there is no adequate ipldice immediate vicinity for
waste water discharge. The structure is inlilgg risk zone regarding ground water pollution.
Adequate additional filtration must be ensured as well as solutiothiBowaste water discharge,
after detailed investigation works are undertaken at the level of Main Desigmgti@pa

Therefore, it can be concluded that, after analyzing the khyelotogical characteristics of the
subject area, five section parts along the LOT 4 route weneedeivith a high risk level regarding
ground and surface water pollution. Positions of oil and grease trapb&anevaluated from the
hydro-geological aspect, i.e. their position in relation to théndefrisk zones. This is shown in
Tables 5.4.1 and 5.4.2.
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Table 5.4.2:
Chainage Grease trap Estimated risk
(km) category
0+112,00 M-01 Low risk zone
3+333,00 M-02 Low risk zone
4+730,00 M-03 Low risk zone
5+420,00 M-04
9+340,00 M-05 Low risk zone
13+310,00 M-06 Low risk zone
18+550,00 M-07 Moderate risk zone
25+430,00 M-08 Moderate risk zone
27+900,00 M-09 Moderate risk zone
28+424,00 M-10 Moderate risk zone
30+830,00 M-11 Moderate risk zone
35+180,00 M-12 Low risk zone
39+250,00 M-13 Low risk zone
44+000,00 M-14 Low risk zone
46+880,00 M-15 Moderate risk zone
50+303,00 M-16 Moderate risk zone
51+364,00 M-17 Moderate risk zone
56+270,00 M-18 Moderate risk zone
57+770,00 M-19 Moderate risk zone
60+260,00 M-20 Moderate risk zone
63+370,00 M-21 Moderate risk zone
64+850,00 M-22
68+00,00 M-23

Therefore, respecting actual conditions at individual locations whellescribed in detail as part
of the present situation (hydro-geological characteristia$;dhygical characteristics, hydrographic
characteristics etc.) it can be concluded that significargrwasources are in question and that all
potential influences must be analyzed and adequate protection meadafie®d in order to
decrease negative influences as much as possible. Consideriof thé above mentioned,
motorway influence on ground and surface waters will be analyzesoirstages, i.e. during the
construction and during the exploitation stage.

5.4.4. Influence on waters during the construction stage

There are several activities during work execution on motorwaytroatisn which can cause
negative effects on the water flow regime and water qualitthisnrespect, the greatest threats are
represented by:

1. Construction works (blasting, deep excavation, destruction and removal of natuld¢op c
etc.). Possible disturbances in the natural food chain can occur, emmte/al of top soil
creates new catchment surfaces, where muddy or another wategallater drains quickly
into the ground and surface waters

2. Construction machinery and equipment — potential danger of accideratiesrform of
spilling of oil and oil derivatives, dumping of motor oils and similar waste méateria

3. Uncontrolled dumping of excavated material and placing of asphalhgnplants or

machinery sites near the ground or surface water courses.

Use of unacceptable construction materials.

Uncontrolled drainage of waste waters at construction sitegodters lodgings where

smaller pollution level is possible and expected, from the food prepagbcess and the

toilets and baths.

as

Having in mind the spatial position of the LOT 4 motorway route, a$ agethe defined risk
categories for ground and surface waters in this stage, negtaces are possible on surface and
ground waters as a consequence of the planned motorway construction.

Main water sources which belong to the central public water supglgma of the towns of Mostar,
Stolac and Ljubuski are significantly displaced from the motorwayer thus negative effects are
not expected.

Respecting the hydro-geological characteristics and relasitomgy the subject LOT 4 motorway
route, as well as the position of the route in relation to individaémsources within the public
water supply system and local (rural) water sources placéthwiite subject area of research, it can
be concluded that the motorway construction works can have signififamnce on these. This
can especially be evident if water sources are mudded, bunéalse form of discrepancies in the
hydraulic flow regime in case of massive blasting, and pollutioh different hazardous materials
used in construction technology or construction machinery drive. Positidai mfentified water
sources along the LOT 4 motorway route, in relation to estimated risk levieeinsig Table 5.4.3.
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Table 5.4.3.

Motorway chainage

Water source inclded Local sources

in public water supply

Estimated
pollution risk

Catchment area

system category
Low risk zone

-Salakovac
(Mostar Municipality)

From km 0+000-
0+080 passes
through sanitary
protection zone
From km 5+455— Bijelo polje
6+100-8+124 passes
through the sanitary
protection zone

Bijelo polje

Bosnjaci (Potoci)
(Mostar Municipality)

App. at km 7+100 Bijelo polje Liv ina
(Mostar Municipality)
App. at km 14+000 Bijelo polje -Vrap i i
(Mostar Municipality)
App. at km 19+750 Bijelo polje - Bunari jug
(Mostar Municipality)
App. at km 27+600 Buna and Bunica - Posrt Moderate risk zone
(Mostar Municipality)
App. at km 27+600- | Buna and Bunica -Kosor Moderate risk zone
28+000 (Mostar Municipality)
App. at km 28+070 Buna and Bunica -Buna-Blagaj Moderate risk zone
(Mostar Municipality)
App. at km 32+740 Buna and Bunica -Bunica Moderate risk zone
(Mostar Municipality)
App. at km 47+000 Bregava -Vrhovnik Moderate risk zone
(' apljina Municipality)
App. at km 51+000 Studenci-Dretelj- -bunar u Po itelju Moderate risk zone
itomisli i (' apljina Municipality)
App. at km 51+300 Studenci-Dretelj- -Bobanovo vrelo Moderate risk zone
itomisli i (__apljina Municipality)
From km 52+150- Studenci-Dretelj- -Bjelave

53+500 passes itomisli i
through the saniktary
protection zone

App. at km 53+800 Studenci-Dretelj-

(' apljina Municipality)

-Surface water source

itomisli i from Trebi at River
(__apljina Municipality)
From km 54+000 - | Studenci-Dretelj- -Two wells
55+000 itomisli i (Dragi evi a bunar
and Lazine)
(' apljina Municipality)
km 59+200 Studenci-Dretelj- -Doniji Studenci Well Moderate risk zone
itomisli i (Ljubu8ki Municipality)
km 59+500 Studenci-Dretelj- -Kajtazovina Well Moderate risk zone
itomisli i (LjubuSki Municipality)
km 62+100- 63+8001 Prud Water source - Prud
67+329 passes In Croatia

through the sanitary
protection zone

Analysis of the hydro-geological characteristics, hypsometridipos of these water sources in
relation to the motorway route, as well as the defined pollutioncaskgories for ground waters,
show that the givemegative effectsoccurring during construction work can seongest at the
following water sources:

1.Vrap i iwater source (Mostar Municipality)
2.Posrt water source (Mostar Municipality)
3.Bjelave water source ( apljina Municipality)
4.Local water sources in the settlements of Gornji and Donji Trebi at (two wells)

Considering the hydro-geological characteristics of the BoSmjater source, i.e. the defined
catchment area of this water source as well as filling of the karseegyinfthis catchment area and
the position of the water source itself in relation to the hypswrievel. In the ground plan and in
relation to the motorway route, it is to be assumed that motorway construction avithégplshall
not have any negative effects, if proposed protection measures arelseplemented. However,
having in mind the significance of this water source and positionsirwupply system structures
in this area, detailed hydro-geological field investigation worksequired as well as geotechnical
investigation works in the Main Design preparation stage.

Other water sources should not have any negative effects splateto their position and the
defined hydro-geological relations.

All mentioned water sources are marked on the map of restricifomater resources (Attachment
12.3.5.). Detailed data on these water sources are given in Attachment 12.2.

In cases when muddy water appears at water sources, whadsidikely to occur, such form of
pollution is not permanent, and upon completion of construction works, with appeomeasures
of excavation rehabilitation and adequate drainage, this occurrence shouldaticappeletely.

In order to minimize harmful effects on all of these water cgurduring implementation of
construction works all given protection and prevention measures need to drtaked for this
construction stage in this Environmental Impact Study, in ordervéad aerosion as much as
possible in the zone of excavations, or possible seepage of oileasegfrom construction
machinery.

Local underground water sources, occasional or permanent have beeneitified (Liv ina,
Kosor), along the LOT 4 route, and their positions identified by anabyfstee hydro-geological
soil structure in the lot 4 zone of influence. These sources shouttlbded in the public water
supply system in the future At places where the motorway pagees in the immediate vicinity of
these sourcesegative influence on the water regime and quality of thessmources are possible
Bearing in mind that these sources represent potential waterysupphe future, prevention
measures must be implemented. Data on the water quality andtgagabese sources are also
available and on their hydro-geological parameters and thisbaustestigated in detail in higher
design preparation stages.

Insufficient data and investigation works cause us to take thentmdt motorway construction
influence on the water sources with a delay, but also influeneeatsdrs on the motorway route
itself. During environmental impact estimate their signifieanegarding future water supply was
taken into account especially bearing in mind the ever growing tetatk of potable water and
the need to be safe and sufficiently supplied. Presently, thisigitus quite justified since possible
consequences would be permanent. Implementation of proposed protectionresiedsring
construction works the influence on these sensitive areas will behbrtoug minimum However,

COMPLETE LOT 4:

VOLUME (MAP) ENVIRONMENTAL IMPACT STUDY FOR CORRID® Vc, LOT 4.

pgs 118/163
XX LOT 4_SUO 20070503ENGLI.doc



BOSNIA AND HERZEGOVINA
PROJECT "CORRIDOR Vc MOTORWAY"

LOT 4 MOSTAR NORTH - SOUTH BORDER

the need for their further investigation is still present in h&@n Design preparation stage.
Therefore a check of possible assumed influences on waterbendshe on the basis of data to be
obtained after completion of investigation works, i.e. preparation ofohyeological maps and
longitudinal profiles of the narrow motorway strip in a more detailed scale (1:5.000)

At all places of intersection of water courses and motorway rda, as well as at places where
the motorway route runs along the water course bankssignificant negative influence is
possible during the construction stage. This is especially reléwajpinctions and interchanges in
the vicinity of water courses where large scale work is dededt all these locations along the
motorway route, works can cause muddy water occurrence, lmubatkfilling of these water
courses, or pollution with different hazardous materials. Implementati numerous proposed
prevention measures during construction works, negative influences will be broughnimam

An outline of proposed prevention measures is given in Chapter 6.

Influence on waters during motorway use
Permanent pollution of motorway and immediate strip along the motorway is pdeskeit use
and maintenance, which have a negative effect on water quality. These are:

1.Contamination of precipitation waters falling on the carriageway due to:
0 Loss of material from the motorway drive systems and lubricéb@szene, oils,
motor oils, cooling liquids, etc.),
o Tire particles and wearing course material particles (asphalt amddsitparticles),

o0 Emissions of gas combustion (lead and lead compounds, non-combustible

hydrocarbons, nitrogen oxides soot and tar). These pollutants céntiheaground
and surface waters through precipitation waters from the carriageway.
2.Sudden pollution caused by traffic accidents. Accidents cause spilzardous liquids and
materials, most after spilling of oil and oil derivatives witle tbility to diffuse into the
ground. Pollution with oil and oil derivatives tends to be long term becatighe
complexity of water flows and underground water movements. Contaomnedn be
activated in different hydrological conditions.

It has to be stressed that the quantity of water pollution dgpiinom the carriageway surfaces is
directly connected to the number of vehicles operating on thatylarticarriageway. Considering
the expected average annually daily traffic for LOT 4, sigaift influence on the surface and
ground waters can be expected.

If external and internal drainage systems are not desigreedanstructed in a technically correct
manner, with all required waste water filtration structuregatiee influences on water quality can
be expected at this stage. This negative influences can meakd applying all proposed
prevention and protection measures in the higher stages of desjpraiion (Main Design), as
well as in the preparation and construction stages.++

It has to be stressed that in case of inadequate or irregaiatenance of internal and external
motorway drainage structures in the motorway exploitation sw@ig@r{d grease traps, filtration
fields, lagoons etc.) negative influence on waters can be expected.

Therefore, all assumed negative effects on waters in at thge €an be avoided or decreased
through proposed protection and prevention measured, as given in Item 6.

Based on international experience and using the interpolation methddféoent traffic loads, a
rough estimate of the pollutant matter quantities can be exdrassbe waters washing off the
subject motorway. At this stage of analysis, the main lamsbe established on global parameters
only (traffic load, traffic structure etc.). Table 1 preserdsneated expected values of pollutant
matter in the waters washing off the LOT 4 motorway carriageway.

Ui Section
Matter Mostar North — Southern
meas. )
borderline
Suspended matter mg/l 100-150
Chlorides mg/| 50-80
Sulphates mg/| 0.04-0.07
Total phosphor mg/| 0.4-0.8
Motor fuel mg/| 0.005-0.008
Mineral oils mg/l 0.004-0.007
Cadmium mg/l 0.002-0.005
Chrome mg/| 0.004-0.008
Copper mg/| 0.03-0.07
Iron mg/I| 0.1-0.3
Lead mg/l 0.07-0.1
Zinc mg/l 0.1-0.2

Overall concentration values of pollutant matter in waters runafhghe carriageway must be
followed. Main points especially important for calculation of thesecentration values can be
systematized in the form of conclusions as follows:
Highest concentrations of pollutant matter are registered in watersHeooatriageway
during the winter months, during the most intensive period of salt application.
Concentration of most pollutants directly depends on the duration of dry period before
rain period, and the traffic load. Highest concentrations are reached durinmgttbelfd
min. Of rain, then concentration values suddenly drop.
Concentrations of suspended particles are proportional to the rain intensity laest hig
concentration values are reached during the strongest flow.
Water loss due to sprinkling during vehicle passing does not exceed 10% of total
guantities.
Loss of materials from the carriageway during the dry period due t@aiichused by
passing vehicles does not significantly influence concentration decrease.
Pollution of surface waters due to drainage from carriageway surfaces cgnibessit,
and therefore a detailed analysis must be done and protection measures ingpglement
Pollution caused by traffic accidents represent a special kind of problemeamat ar
included in the above given conclusions. These occurrences shall be separbiedgdana
as part of the Chapter on possible accidental situations.
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Since the most significant waster source which are a paheotdntral water supply system for
public water supply of the towns of Mostar, Stolac and Ljubuski gisfgdaced and distant from
the motorway route, greater negative influence is not expected.

As in the process of motorway construction, during the motorway exioit stage also, the
identified water sources in the public water supply system aradl (agal) sources as well can be
exposed to pollution. This negative influence is evaluated ingignifiand is in accordance with
this, prevention and protection measures are proposed.

During the exploitation stagas well as during constructiomegative influence can be expected
at the following water sources:

Vrap i i water source (Mostar Municipality)

Posrt water source (Mostar Municipality)

Bjelave water source ( apljina Municipality)

Local water sources in the settlements of Gornji and Donji Trebi at (tvo wells)

PN

At places where the motorway route passes in the immediatetyicf theunderground water
sources or occasional water sources (Liina, Kosor), identified during analysis of the hydro-
geological soil structure, sligmegative influenceon the water quality of these water sources can
be expected.

At all places of intersection of collision of the motorway andewaourses, as well as i9n areas
where the route runs along river bangtsgght negative influenceis expected on the water quality
during the motorway use.

All expected negative influence on waters during the motorway d¢aptm stage can be decreased
or avoided by applying measures proposed in Item 6.3.2 of this Study.

5.4.6. Influence on waters in case of accidental situations

In case of traffic accidents, especially those with vehickessporting hazardous cargo, spilling of
dangerous and harmful material can occur along the motorway and surroareinfjthere are no
vertical barriers to prevent this (safety fences of Neweleconcrete blocks) to physically prevent
vehicles from turning over. Accidents where fuel and oil areesp#ire most frequent, and these
liquids diffuse into the ground very quickly.

Probability that these accidents will occur is very little, however, if they dorpconsequences can
be very big and long. This is especially significant for seqgbiarts passing near significant water
sources, local source zones of influence and border areas of watkeetipn zones and placed
where the motorway crosses over open water courses. Becalmeeaointplexity of underground
water flows, oil pollution can have long-term effects.

Having in mind significant consequences in case of accidents,faparthe prevention measures,
an operational intervention plan must be ready for such cases, to ledappthe motorway
construction and exploitation stage if needed.

5.5 INFLUENCE ON AIR

5.5.1 Introduction

Energy for movement in traffic modern vehicles obtains exclusirelygh internal combustion
engines, mostly using liquid fossil fuel. This type of drive walinain dominant in the near future
as well, with significant technical improvements and increasedof different types of gasses and
fuel. Products of internal combustion process are different gassesoot. Some of these products
can have harmful effects on humans and other living organisms, dependingir concentration
levels in the air. The gasses can be divided on those having a giileh¢e and those that act at
the local level.

Matter that have global effects are carbon dioxidexjC&hich is not harmful along the motorway
routes but greatly contributes to the greenhouse effect. Sulphuriclelicsx created in diesel
engines and causes the effect of acid rains. Contribution ofctraffthe overall emission of
sulphuric dioxide is only 5%, while the main sources are industry and house appliances.

Carbon monoxide (CO), nitric oxides, hydrocarbons, diesel soot andaleado the category of

local effects. Carbon monoxide or carbon(ll)-oxide is created dumctmmplete combustion

process in the engines and with the help of accelerant orstatatgn be completely removed from
the exhaust gasses. This gas is not harmful to people or envirommigntusual concentration

levels along the motorway route and is not the subject of thidySHowever, in closed areas, it
can quickly reach a concentration level poisonous for people.

Nitrogen oxides are created during the combustion process at vhriehgeratures. In the engines
themselves only nitrogen monoxide is created (NO), which isftnamed into the toxic dioxide

under atmospheric influence (NOThis gas, furthermore and depending on the temperature and

presence of ultra-violet rays, helps to form the ground ozone, layech represents a special
problem in the cities. Nitrogen dioxide irritates the respiratory tract.

Hydrocarbons are found in fuel, created by incomplete combustioegzredthin the engine. A

catalyst can help remove these from the exhaust gasses. Most of the ydreedrich are present
in the environment in their usual concentration levels are relatiquebkly degraded and have no
harmful effects. An exception are the poli-cyclic aromatic bgdrbons (PAH), which. Like

benzene, formaldehyde and others, have a cancerous effect on people.
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Diesel soot is created in diesel motors as a result of combpstioess under high pressure. Higher
concentrations of the soot, in combination with other loose particle (dastharmfully act on the
photosynthesis process of plants, due to its settling on the leavpkaatsd There is an assumption
that long-term exposure to diesel soot can have a cancerousaogffpebple, individually and in
combination with hydrocarbons settled on the soot particles. This pgsonmhas not been
unilaterally proven and as a result, unilateral border values of emission haeenatdopted.

Toxic influence of lead on people, according to present knowledge, carripribe seen in its

influence on hemoglobin synthesis and the nervous system. With imgreess of lead free fuel,
this problem looses in its significance, and it is expectedl¢hdt free fuel with completely solve
the lead problem.

Air quality largely depends on the distance of the observation pomttie source of pollution, as
well as on the air stream and terrain configuration. Tercaimfiguration is connected to air
streams, changing its direction and speed, but also infludmeepeed of air exchange. Slower air
exchange process occurs in closed valleys of canyons, causing atoumofl polluted air. On the
hill slopes and plains, the air exchange process is quicker makingoliséion level lower. In
general. It can be said that concentration levels of polla@hpolluted air quickly decrease with
increasing distance from the source in flatlands and flaiteconfiguration, because of pollutant
diffusion process in the air — which in turn causes dilution of concentration levels.

5.5.2 Calculation of emission and imission levels of alvearing pollutant matter

N practice, simple and empirically obtained formula are mogquéetly used, and one such model,
used in Germany, serves as a guideline for calculation of pollution level alngads - MLuS-02
(Merkblatt tber Luftverunreinigungen an Stral3en ohne oder mit lockerer Randbgbauun

A calculation of yearly emission levels of pollutant mattegiien below according to emission

factors calculated by the model MLuS-02. The emission factobeithultiplied by the total gross

section length to obtain total yearly emission levels. Eomsfactors are calculated for the year
2013, with the assumption of the largest traffic density on the section, which is 17818svehic

Table 1.Emission levels expressed in y/(kmxh)

No. of vehicles NQ Benzene PMio
17810 2.019,0 4,891 99,355

Table 2.Yearly emission levels expressed in g for the complete section (§7,3 km

No. of vehicles NG Benzene PMo
17810 1.161,95 2,81 57,13

Air quality evaluation was done on the basis of long-term experi@mca number of similar
projects. It is a combination of expert evaluation and an analysdelm Exact air quality
evaluation in the wider corridor area, as in other parts of BosniaHarmkgovina is a subject

exceeding the boundaries of this Study. This problem should be ddalatvitie rate or regional
level, with a strategy for air quality evaluation. Air qualitgasurements done at one point in the
town of Mostar do not represent a basis for evaluation of air gaabund the planned motorway,
because the measurements were done in the town area wiiletthrevay route is outside the town
boundaries, at a significantly higher terrain configuration. Tablesldasly show that its influence
on air quality is spatially very restricted and thainftuences only approximately 100 meters on
each side of the motorway borderlines, and the effects of preseoéentration levels can be
expected only at that particular distance and it can be digesyat distances longer than the one
given. Since the motorway passes at a significant distaonoe the first residential buildings in
Mostar, we are of the opinion that such a group of facts is tharesufficient to conclude that air
quality will not be degraded.

A supplement is given in attachment - calculation of the mead bemussions of pollutants and
emission factors. Due to use of a younger version of the model (M2w@eanderte FalRung 2005)
the numbers slightly differ from the previous calculations. Avergigd speed was also used given
in the Study — 3.3 m/s. This is at the same time the only nodbgaral parameter used in the
Model. The type of road taken was the motorway, with no spestdctens. Calculations were
done with the calculation model of the Ingenierbiro Lohmeyer Compadregy.c@lculations also
include floating particles, diam. Up to b (PM,o). The mark 98% in the tables marks the value
,98 percentiles”,, which is less than 98% of expected values. Sincenihléest expected traffic on
the section in the year 2013 is 10126 vehicles, on the sectiongdge Interchange — End of LOT-
4, and the greatest expected traffic of 17810 vehicles on the sbdbbstar South Interchange —
Po itelj Interchange, the numbers of 10000 vehicles and 20000 vehicles os@ncas entries for
calculation of pollutant concentration levels.

Table 3.Emissions expressed in g/(kmxh)

No. of vehicles NG Benzene PMio
10000 1133,6 2,7 55,8
20000 2267,2 5,5 111,6
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Table 4.Concentration of pollutants along the motorway for 10.000 vehicles per day. Bt taltie means
that the given values are according to the European Union regulations and that there egalhodefined
values in the Federation of Bosnia and Herzegovina .

Forecasted average traffic Distance from the Concentration of Concentration of Concentration of

motorway border/m NO2/mgm? Benzenefrgm PM,/mgm’
Average 98% Average Average
0 17,5 37,4 0,128 2,6
10 14,3 30,7 0,077 1,6
20 13,2 28,4 0,063 1,3
30 12,5 26,8 0,055 11
40 12,0 25,7 0,049 1,0
10000 50 11,5 247 0,045 0,9
60 11,1 23,8 0,041 0,8
70 10,7 23,0 0,038 0,8
80 10,4 22,3 0,035 0,7
90 10,1 21,7 0,032 0,7
100 9,8 21,1 0,030 0,6
Highest allowed value 60 5 (EU) 50

Table 5.Concentration of pollutants along the motorway for 20.000 vehicles per day. B& table means
that the given values are according to the European Union regulations and that there agallyodefined
values in the Federation of Bosnia and Herzegovina

Forecasted average traffic Distance from the Concentration of Concentration of Concentration of

motorway border/m NO2/mgm® Benzenegm® PM¢/mgm®
Average 98% Average

0 23,0 489 0,257 5,2
10 18,8 40,2 0,154 3,1
20 17,4 37,3 0,127 2,6
30 16,5 353 0,110 2,2
40 15,8 33,7 0,098 2,0
20000 50 15,2 32,4 0,089 1,8
60 146 31,3 0,082 1,7
70 14,2 30,3 0,075 1,5
80 13,7 294 0,069 1,4
90 13,3 28,6 0,064 1,3
100 13,0 27,8 0,060 1,2
Highest allowed value 60 5 (EV) 50

The Model MLuS-02 does not give concentrations of, tiaerefore the matter is not expressed.
Generally, concentration of;Oin the air is connected to the concentration of WGt it depends on
other parameters and complex chemical processes as weNlddet MLuUS-02 does not offer the
concentration of overall loose particles of total vaporizing orgamimspounds (VOC), and the
value of 98 percentiles for Pl (but only the mean value), therefore , the value is not expressed.

The Model MLUS was generally developed for the motorway sections outsidewities have no
safety fence or the fence is very low. In such surroundings, accumulation oapoihdtter does

not occur, thus the ozone is not a significant problem. In the towns, due to specific conditions of
closed street «canyons» and consequential lack of dispersion, as wejealarentration of
sources of pollution which are a precursors of ozone, cause concentrations thatGndgative
effect on the health of people. The motorway route passing by Mostar is in a tunnel anchwadly a s
part of the section exits the tunnel and passes over a viaduct and hill slopes, withamd@0 m
height difference between the motorway and first houses, and according tgotlteplan, with

over 200 m distance.

The Model MLuS can not calculate the overall concentration of VOC, but can caloalaene
concentration. This value is within legal limits and can be considered as a&regtigs of overall
vaporizing organic compounds.

These levels of concentration are not considered harmful. AccomlitigetBylaw on air quality
border values («Official Gazette of the Federation of Bosmid Herzegovina»,No. 12/05),
concentration of 6@g/m® has been set as the border value , and values under this havenfid ha
effects on people. Concentration of NG 40 ng/m® is accepted in the EU (1999/30/EC) as border
value at which no harmful effect on people are noticed at Iqngrgrds of exposure. Border value
of Benzene is Brg/m® (2000/69/EC). There are no set regulations in the Federation of Boshia
Herzegovina on border values of Benzene concentration.

It can generally be said that the motorway passes through @heaonmajor pollutants, with the
exception of Mostar town, therefore the air can be considerectas. dfalues given in the Table
represent overall concentration values of respective pollutantlparéitong the motorway. These
values are, as seen in the Table, lower than the values thet Bylaw on air quality border values
(«Official Gazette of the Federation of Bosnia and Herzegovina»,No. 12/05).

Mostar town must be studied more closely because of a large nwhlehicles in this area
(approximately 30.000) and vehicle age — 18 years on the average. Ma#iaated in the Neretva
River valley, closed from two sides by surrounding hills, makingeheatural decrease air
circulation which is largely directed along the river canyon. fil:igr canyon acts as an air flow
canal. During stable weather conditions, during the winter period, withiogls, air flow through
the canyon is weak, and the polluted air above the town cools dwmldea base. Such cooled air
is heavier than the air in higher layers making it stapatibttom, creating the well known effect
of fog mixture, occurring during cooling in the air, with dust andutaht gasses (Engl. smog —
SMoke + fOG). During the summer months with stable weather conditigth®ut wind, the
ground and air which is in contact with it start warming up antt starmed air is less dense that
cool air in higher layers. It starts rising due to the bawyancy force. At this point air circulation
Is initiated — air is lifted along the hill slopes, where air lifting is masihgfest at sunny parts of the
hillsides.

Therefore, maximum pollution can be expected during the wintepgeand stable weather
conditions without wind. During the summer months, at same weather oosdipollution will
also be somewhat higher, but still less than during the wintertdaie rising along the hill slopes
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during the summer, at higher altitudes in the hills, maximum cdraten of pollution can be
expected in the whole year if we look at air quality of this area only.

The Mostar area can be considered as relatively windy (meghspeed is 3,3 m/s, as opposed to

apljina where the average wind speed is 1,4 m/s, and Neumu - 93,3Vtast frequent winds in
Mostar are northern and southern winds, following the direction olN#retva River canyon and
clearing the air in the town.

In order to evaluate the air quality in Mostar, one should haveethdts of measurements of air
pollution at several locations in town — which would cover the completa area. Continuous
measurements at one location only, whose results are given inapieicon air quality evaluation,
are actually not representative values for the complete to@a @ahe given values are relatively
high, since measurements were done at a position with a largerntygwoémollutants. According to
the Tables it can be concluded that it is enough to observe a 100ridorcatong the planned
motorways in order to evaluate whether pollution concentration witlidfger in the surroundings.
It is evident that pollution concentration decreases almost by one half atreelistd 00 m.

If we add all expected pollution concentration values which would orgifratn the motorway,
even in cases of exceptionally high traffic load of 20.000 vehiclestdahe existing values, and
taking into consideration that all proposed routes are more than 10@Gynfrmm the main roads
and intersections in the towns, as well as from industrial stestit can be concluded that overall
values, even in the vicinity of the motorway, are sufficientiy land in accordance with legal
border values. At some places, significantly distant from Mogtartotorway passes nearer than
100 m to some houses, but considering that pollution in these areagnsiogant because there is
no large vehicle traffic or industry, the set legal values mat be exceeded and air quality will be
preserved.

5.6 INFLUENCE ON SOIL AND AGRICULTURAL LAND

The Motorway construction project has a tendency of negative iciuem the environment, which
is a result of its physical structures, construction actsjiteend primarily, the influence resulting
from the ongoing traffic, like noise, air pollution, carriageweater drainage, change in land use
(access to plots, decrease of overall plot surface), negativenc# on property and ownership,
soil drainage, loss of habitats, function of habitats (decrease amndctiea of habitats due to the
traffic corridor), as well as emergency, accidental situa@onistheir secondary effects — especially
when transporting hazardous goods.

Motorway construction negative influence effects physical losggoéwdtural land which will be
taken for access road construction ( 40 m coverage), i.e. it will daavegative effect through
pollution of agricultural and forest land as well as water sagfaghich are in the 250 m zone of
influence from the motorway centerline, and wider.

5.6.1. Physical loss of land

Table 1 shows physical loss of agricultural land in its absolute size.

Table 1.  Sub-categories of agricultural land which will be completelyidsr agricultural use
—40 m zone
40M ZONE
Sub-categories
al % a2 % a3 %
15,78 ha|] 36,09 hgg 23,13ha 5290ha 4,81lha 1l

As seen in Table 1, overall loss of agricultural land sub-categbrys 15,78 ha (36,09%), sub-
category a2, is 23,13 ha (52,90%) and sub-category a3, is 4,81 ha (11%).

Furthermore, a certain number of plots shall be intersected byrwagt construction, which will
surely make access to these plots difficult and as a consequence farming pioteese

The land is primarily influenced by cuts and fills. Good construgtiactice recommends that
construction sites and places of work should be of limited size, teatecloss of land, as well as
repeated use of top soil and its storage during construction.

After completion of work, protection measures must be applied, includmg@fusassock and soil
covers made of organic material for erosion control. Constructies ahd working plants must be
restricted and nearby land protected against compaction by heavy machinery

Land sensitive to compaction by heavy construction machinery musotseted and avoided for
storage areas for this machinery, but also as dumping or storegéosimaterial. Use of geotextile
Is recommended in all zones temporarily used as construction site areasportraites.

Also, protection measures must be implemented to prevent erosion at places of cusesnd sl

5.6.2. Contamination of agricultural land

Overall surface area of agricultural and forest land, as agellarge surfaces which are under
negative influence are given in Table 2.

Table 2. Categories and sub-categories of agricultural and forest land, and wate
surfaces which are under negative motorway influence

Agricultural land ha | Forests and forest land ha Water surfaceg ha

88,52 % of the 500 m zone 0,42 %
540,7 ha (17,63%) 2174,98 ha (70,90%) 12,8 ha
al a2 a3 S1 S2 S3

180,39 302,6 57,71 447,38 912,61 814,99

% % % % % %

5,88 9,86 1,88 14,58 29,75 26,57
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Table 2 shows that the greatest surface area under negativenadlis forest land and forests
70,90% , sub-categories S2 and S3 making 56,32%, and category S1 (14,58%).

Agricultural land covers 17,63%, mostly sub-category a2 -9,86%, and sulorgaddg5,88 %, the
least on sub-category a3-1,88 %.

Water surfaces under negative influence represent 0,42 % out of #heated of influence.
Although, relatively, this is the smallest surface area peagentstill, because of the significance
given to water in this area, maximum efforts must be given tervmotection. This is especially
relevant for ground water protection which can easily be polluted due to terrairapéiiye

Negative traffic influence is caused by bad technical condiiothe vehicles (vehicles without
catalyst), insufficient use of gas and alternative fuel soubzesregulations on emission of gasses
from vehicles, inadequate standards for fuel quality, etc.

During the combustion process in the engine a whole specter of amoaganorganic compounds
Is created. Composition of exhaust gasses depends on the typkusfeidiedegree of combustion
and the engine operation regime.

Problems occurring are loose air pollution caused by traffiad(leCO, formaldehyde, VOC,
Benzene, heavy metals, NOx, suspended particles, ozone, dust etr)anehsoil contamination
caused by traffic (dust, soot, lead), emission of vapors duringrftadel and discharge as well as
inadequate quality of motor fuel ( increased percentage of sulphur, lead and PAH).

Attention must be given to protection of 180,39 ha of land, sub-categoaged Zone al), since

this is the most significant zone for agricultural production. Simgation is possible on this land,

in the river valleys, production in protected spaces must be stedulatg. greenhouses etc.
Agricultural production in controlled spaces must be stimulated irs awea the motorway route in
order to decrease physical contamination of the culture itsélfel growth process, primarily with

dust particles carrying absorbed particles of other pollutants (oils, ruisber e

Soil in the agro zone al — directly threatened by contamination — is in the aresoof Malo polje
and Hodbina, around and between the Rivers Buna and Bunica, and iealo# Brvolje brdo and
Domanovii.

5.6.3. Influence on surface waters

Water is a precondition for life and agricultural production adl. Wéne problem of water is
specially emphasized in the LOT 4 area, with frequent occur@d®ught during the months of
July and August, when the courses in this area are the only sduveatey for the needs of
agriculture, people and livestock. Therefore water protection mustpoerity during motorway
construction works.

The planned motorway route passes over water courses at five poiese are: The Rivers Buna,
Bunica, Neretva, Studeica and Trebi at, as well as occasional water courses ( ieguluring

the winter period after abundant rains) Posrt and Rotimski potok. BBpesgnsitive is the area
around and between the Rivers Buna and Bunica, which are used fatiarrigf surfaces in the
agro zone al, as well as watering of livestock. Similar situation occurs nearnheas well.

The areas of LOT-4 influence are the Adriatic Sea catchareat which means that any kind of
pollution of contamination will ultimately end in the Sea.

In order to decrease negative influences on waters and riversieh as possible, construction
works on the abutment foundation works and retaining walls, as watl agher structures near or
on water courses will have to be done during the low water levields which is mostly during the
summer months, from June to September. Any kind of pollution of contaomnatth oils and
lubricants must be avoided, or with any other dangerous substaneedgduazfor ground or surface
waters. Oils and lubricants must be bio-degradable. Adequate comstraité management must
be implemented.

Maintenance, loading and cleaning of construction machinery mubriee at safe locations, at a
safe distance from surface waters.

In order to collect polluted water discharging from motorways(ailibber abrasion, particles and
salt during winter) and prevent pollution of water courses, apart fnotorway drainage system,
collection basins must also be constructed, sand filters and graaseDischarge of filtered water
into the water courses can be done only at places where there are no sewargge syste

5.7 INFLUENCE ON FLORA

Construction work along the motorway route are expected to have argigative influence on the
flora and vegetation through a decrease in the number of populatiovedl &s surfaces of some
mentioned plant communities and agricultural sorts.

The greatest negative influence is expected to occur in the Bawvatons of the Buna, Bunica,
Neretva (ait), Studeica and Trebi at Rivers. Buna and Bunica River canyons are crdsses
bridges length 300 m at chainage 28+070,00 to 28+370,00, and length 365 m at chainage
30+435,00 to 30+800,00. Although this crossing brings the influence on flora itwraum, still
the surfaces of canyon rocks, populated with valuable and rare engdéamts and plant
communities will be changed. The influence will be a direct orteénsense of decrease of some
plant sorts, but also in the change of composition and surface &nglasitocommunities as units.
The Neretva River will be crossed by a bridge 950 m long, @habe 50+375,00 to 51+325,00.
During bridge construction, negative influence is possible on the ftadigtipoor, moist plant
communities around the Neretva River aits. The StudarRiver is crossed with a bridge 570 m
long, at chainage 59+015,00 to 59+585,00, and not far from that position, the TRibeatis
crossed by a viaduct 345 m long, at chainage 61+110,00 to 61+455,00 km. Thdreferwiilt be
direct negative influence on some plants and plant communities dwelfingocks. This is
especially relevant for sensitive communities with St. John's (&drantum capillus- venenon
the rocks and river terraces.
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At the same time, surrounding areas will be temporarily or aeemtly damaged and changed due
to construction of approach roads, dumping sites, parking areas for construction rgaetiinEhis
influence can be direct , by disturbing the natural balanceilpfgsound waters and microclimatic
characteristics of habitats. Degradation of natural habitatslandtic and zonal vegetation, will
create an opportunity for spread of neophytic sorts.

Construction and exploitation of the motorway will introduce new soidseaable their spread due
to transport of material, machinery, and general increase imaoaration, especially the bio-
geographically similar sorts.

5.8 INFLUENCE ON FAUNA

Literature states a large number of amphibian and reptile sudisagin the Corridor Vc motorway
route area, section Mostar North — Southern borderline, and espexcisigjnificant bird fauna.
Except a very high degree of biological diversity, this areal$® characteristic with large
populations of some sorts, which in the sense of a large gene basisti€ diversity) enables
stability of these populations, i.e. survival of these sorts.

Analysis of the list and distribution of the fauna in the wider motorwiyeince area showed that
construction and exploitation of the subject motorway will have a signifiegative influence on the fauna
for the following reasons:

- Danger to absolutely present underground habitats with numerous endemic and rare fauna

during drilling and tunneling of all 11 planned tunnels,

- Reduced possibility of population migration for individual animal groups and populations,

- Danger to protected animal sorts,

- Destruction of surface and underground habitats at construction sites.

These given negative influences require special protection measures.
Especially negative influence is expected on the underground fauna with respedetayth of the
planned tunnels, which also requires special measures of protection and monitoring.

Every construction work or road construction work, especially one sdfbty fences, for some
animal sorts completely prevents communication and for othergamalextremely difficult to
communicate with representatives of the same species on thesionef the fence. In this sense,
significant influence is expected on medium and large mammatepE®n are motorway sections
passing through tunnels, over viaducts and bridges. The subject motsestgn is therefore
approximately 30,5% free due to numerous mentioned structures. Arrangement of tivhsesstis
relatively favorable and offers a degree of freedom in commuoicatiecreasing negative
influence on animal migration. An exception are sections betweemages 35 + 745 and 47 + 160

km, 11415 m long; between km 52 + 560 and 59 km + 015 km, 6455 m long and km 61 + 445 and
68 + 422 km, 6977 m long, which do not have any adequate animal and game passages.

Influence on the ornithofauna will especially be significant duthregfirst two stages: preparation
stage and construction stage itself, especially during construmt viaducts over the Neretva and
Trebbia Rivers. Direct loss of habitats for marsh birds (egreat haron, cormorants, grebe...) and
song-birds in the area of flood forests of osiers and poplars neho¥ar, will be evident through
destruction of vegetation due to the preparation and organization ofumiost site and during
operation of machinery during construction of piers.

Fig. 1-2. Grahova - Influence on bird habitats, amphibian, reptile habitats and wegetati

Action plans must be prepared for the mentioned sorts with detailst@cpon measures,
betterment and preservation of sort and habitat, as well as digadveew locations for sorts most
directly influenced by planned activities.

In accordance with the above mentioned, a zero level of the numbémandistribution of sorts
must be established prior to any kind of operational activitiesarfield so that a true monitoring
of especially vulnerable and sensitive sorts and their habitats can be done.

Basis for the above mentioned action exists (advanced documentjedessary and justified since
some sorts and their population are at a critical level of gedarent. This is the transformation of
the Hutovo Blato area into a nature park, the Neretva Rivea dell the Trebi ata River water
course, which are in the process of being proclaimed nature pagkst¢&l River in Croatia and
Trebi at River in Bosnia and Herzegovina) , scientific resedreing undertaken during the periods
1997/98, 2000/2002, (Hutovo blato), 2002/2005 (Neretva River delta) and Trebiat River
2000/2006. The Project are financed by the REC B&H, REC Croatia, Blbistries of Croatia
and Bosnia and Herzegovina, EU, USAID, Municipalities apljina, Ljubuski and Grude.

All these projects were aimed at preservation and protectiontufenand landscape diversity of a
wider Neretva River delta (Borderline area)

Except the aqua-fauna, under direct influence will also be leepid amphibian habitats. Loss of

habitats will especially be marked during the first two casiton stages, thus alleviation measures

must be proposed through discovery of alternative habitats for both groups.

Alternative locations are possible in the peripheral area of Grapolje and south of toward
apljina.

Although it is a fenced motorway, animal casualties can be e@eéciring attempts to cross the
motorway In this sense a significant negative influence is xypéated in the bird community as
opposed in the fauna of small medium and large mammals andseytich are numerous in this
area.
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5.9 INFLUENCE ON LANDSCAPE

Analyzing the area of motorway influence, especially the edliate area of influence, three
categories of landscape have been identified. A category isfidéras a result of characteristics of
an individual landscape unit and the changes in landscape which would ax@ result of
motorway construction. Conflicting areas have been identified i of influence regarding
protection and preservation of present landscape values and potentia,assarea as a whole as
a limited resource. The distinction was done in three following categories:

- Category | — extreme landscape sensitivity = extremely largeeimte
- Category Il — high landscape sensitivity = high influence
- Category lll — less sensitive landscape = medium to small influence

Based on the division of wider area of influence into several landscape units r(dh@ptthe
influence foe each of these landscape units was analyzed.

1. Upper Neretva River course, from Mostar to the Buna River delta — Category |l

Area of influence from chainage 0+000 km to chainage 6+000 km

Beginning of the route is in the area characterized by #resitron from the flatland along the
Neretva River into the hillsides of Prenj mountain in the north &fele Mountain in the east.
Landscape is characterized by a system of fields surroundedaltgred settlements. Interference
of the motorway on the area will primarily be in the division guasation of the area. At the very
beginning, the motorway separates the settlement of PodgorantHeofields, cuts the Dubrava
settlement area and further on separates some parts ofi$hai \illage. Additional interference
will be seen in the changed visual effect of the area, whittlespecially be evident at the location
of viaduct.

Area of influence from chainage 6+000 km to chainage 25+000 km

The central and at the same time the largest part of the irothie area of first landscape unit is
situated on the slopes of the Vele Mountain and the and Podvelege ianenediately above the
inhabited areas and the town of Mostar. An advantage is that nrosifghe route in this area
passes through tunnels, especially the part bypassing the NMmostaarea. The remaining part of
the route will generate a significant amount of interferencpecaslly because of large visual
exposure from the valley. Final evaluation of the interferendepwiharily depend on the technical
solution of the route in the elevation sense. A favorable solution woulthbéhe route be as much
as possible in a cut when it is not in a tunnel, in order to pregaes slopes (structurally and
visually).

Area of influence from chainage 25+000 km to chainage 29+000 km

For approximately 4 km, the route returns into the valley, into thefst southeast part of
Mostarsko polje field area, where it crosses over the Buna Rigarse and rises again along the
slopes of the Hum Mountain toward the central karst plain. Tigedainterference is expected

along the Buna River bed, because the river will be crossed ftigge band the motorway will pass
on a high embankment.

2. Central karst plateau on the left Neretva River bank, surrounded bmahatains Hum,
Hodovo,and the Bregava River canyon —Category Il

Area of influence from chainage 29+000 km to chainage 36+000 km

Part of the route from Buna to the border slopes of the Hum Mourgkinds to the part where the
route passes from a river valley toward the central plateautdraece will mostly be concentrated
on the first part of route consisting of several viaducts and a boiiErethe Bunica River, while the
second route part passes mostly through a tunnel.

Area of influence from chainage 36+000 km to chainage 50+000 km

The last route part before it crosses the Neretva River ibeofett plateau, a wide area, sparsely
populated, with some smaller settlements, mainly formed by embdmlets. Analyzing the
interference of the route as a whole, smallest interferenegpscted in this part. This is due to
favorable relief characteristics, nearly without any strustaréhe technical sense except one tunnel
(tunnels are the best solution for incorporation of the route into theckmelsfrom the visual
aspect).

2. Central part of the Neretva River course, from the Buna River deltagijina —Category |

Area of influence from chainage 50+000 km to chainage 52+000 km

Narrow strip along the end part of the Neretva River canyon,amdlisiy by its natural elements
and cultural values. Crossing over the Neretva River by a bridgethe very end of the canyon ,
app. 500m away from the old Relj town. The planned works (bridge) will have a very
significant interference on the landscape of the wider areaube®f its large size and dimensions
it will be very noticeable from afar. This can be seen as agmobf blocking the view on Piel]
from the other Neretva River bank, and also the view frontéjpon the downstream course of
Neretva. Loss of spatial integrity will significantly interference loa perception of the whole area.

3. Area from apljina to Ljubuski in a valley between two rivers —The Trebi at and
Studenica Rivers —Category |

Area of influence from chainage 52+000 km to chainage 59+000 km

After crossing over the Neretva River, the route continues alengght Neretva River bank on the
slopes of the Crnica Mountain, following the terrain up to the Zvir@éttlement. Up to chainage
56+000 km, the interference can be marked as acceptable, sinoatthasignificantly interferes
with the present state. However this level of interference ckaageave approach the Zvirowi
settlement, where the route passes through numerous fields irtereaist, fenced with dry wall,
still in their original function. A larger number of fields would permanently destroyed by the
motorway; the works have a significant negative interference @mprbserved, traditional, rural
landscape of this area.
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Area of influence from chainage 59+000 km to chainage 62+000 km

In the Donji Studenci area the route crosses the SticdeRiver water course, runs along the
Bijela vlaka plateau, bridges over the Trebi at River. Largestrference represents two bridges,
having a large negative influence on the present, very valuable|angscape. Additional value to
this is legal protection of the Trebi at River valley as a nature monument.

Area of influence from chainage 62+000 km to chainage 67+300 km

The final part of the route to the Croatian borderline is markegcal landscape with a row of
smaller fields fenced by a dry wall. Greatest interfeeewill be precisely the passing over the dry
wall and fields in the sinkholes, which will permanently destroy laose a significant element of
this rural landscape.

5.10 INFLUENCE ON PROTECTED NATURE PARTS

The route mostly bypasses significant protected areas.
The motorway will have a direct influence on the following natue@aswhich are protected or are
in the process of being under protection:

- Area of the Buna and Bunica Rivers, planned to be placed under protection

- Trebi at River valley

- Aits on the Neretva River

Fig. 1 Aits ON THE Neretva Rier near Htelj

Negative interference can be expected in the area where tloewaptcrosses the canyons or
valleys of these rivers. This is especially relevant for pgantmunities and habitats, as well as on
the landscape, as described in respective chapters on flora and landscape.

Protected areas which are in the near vicinity of the route anglhich the motorway can not have
any negative influence, are the Kravica falls, at app. 500 m &eaythe route. Considering the
nearness of the motorway and permeability of the karst teamaghthe sensitivity of the eco-system
of the tufa barriers, protection measures must be imposed fortpotet these from accidental

situations.

Figure 2. Kravica Falls on the Trebi at River

The Buna Well is approximately 1,7 km away, and the Bunicaapglll km. They are not directly
influenced, and with application of protection measures given in thdy Stnfavorable effects are
not expected. The Grahova are is in the Third protection zone of the Bjelave water sou

The most significant protected area in the wider zone is the Hutovo blato areakapaway from
the motorway route and not directly influenced.

Considering the favorable position of the motorway route in relabotheé above mentioned
protected nature parts, respecting all given protection meagemeral, special and technical
measures, significant adverse effects are not expected on these protsted a
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5.11 INFLUENCE ON THE CULTURAL AND HISTORICAL HERITAGE

Influence of motorway construction on the cultural and historicat drthe landscape is analyzed
irrespective of the defined zones. Analysis of the influence of motorway ecinstr on the cultural
and historical heritage has shown the degree of their expososgative influence and proposed
the following protection measures:

- Displacement of the route — in cases of possible physical déstruand threat to the main
values of the cultural monument.

- Relocation of the cultural monument — in all instances when thanastpossible without
threat to main values of the cultural monument.

- Protection of cultural monument on the spot— in cases when the cualbmament and its
main values can be protected with special protection measures at its doicatiain.

- Research and documenting of cultural monuments — measures impleniented
endangered cultural monuments, including conservation of movable ardbaebliigds
from the endangered sites and zones.

Data attached was obtained from available documentation of thertibepé for protection of
cultural and historical heritage ( HN ), including data on tth@cumented and protected cultural
monuments in the subject area. Due to a limited time period, a mgleof the list of
archeological sites is possible, and this will be possible dtdy geodetic staking out of the route
and additional funding. Therefore, we must stress that this is fiedlanumber of archeological
sites, however possible new sites will not interfere with the motorway route.

5.12 INFLUENCE ON GAME AND HUNTING

Influence on game and hunting needs to be analyzed through secesed fahich have a crucial
significance for such an evaluation:

Population fragmentation leads to separation of population and in@nedieenumber of casualties
among animals in the attempt of crossing the motorway, it influemagsition and the possibility
to fulfill the basic needs of livelihood. Attention must be givenhis factor along the complete
motorway route.

Irregular disposal of waste (remains of plastic foil, remainsitumen etc.) is a potential danger for
game (injuries). Food leftovers, which attract predators becaissanteasy source of food, and in
turn they loose their basic fear of man, representing danger foretrby settlements. (Fox, dogs
and cats etc.).

Earth and other type of works accompanied by heavy machinery noise and movementeoivpeopl
agitate game and animals, and they will have to look for more ajiesafe places. Because of this
the hunting ground owners along the future motorway route will have mutigses, like: increase
in damage on the grounds (agriculture and forestry) game (poaching).

Increase in the accident rate among people and animalsoisegbected (traffic accidents), and
consequently increased insurance policy costs for hunting ground owners bydastoampanies.

The designed motorway route is acceptable from the aspect of hantingrotection of game and
animals, along with installation of safety mechanisms (safetges, mirrors etc.) which will
decrease accidents among animals and people.

Linear loss of hunting and production surfaces is presented in the following table:
Table 1.Linear loss of hunting grounds

Total .
surface Linear I_oss of
Name area hunting
(ha) grounds (km)
Mostar 79400 17,88
Stolac 29067 0,16
apljina 25636 19,60
Ljubuski 27000 6,56
TOTAL 44,20

Direct losses must be added to indirect losses, which will heedeby the Law on hunting. Areas
which will stay outside the hunting grounds according to that Law and tluusade the overall
hunting area can be calculated on the basis of given linear lasskariting grounds along the
route — shown in Table 1.

Laws for management of hunting grounds must be coordinated with thesihgation and
calculation of hunting ground surfaces for all types of game,@asidering the game and animal
protection program on surfaces outside the hunting grounds, which in quiresea revision of the
hunting ground regulations and program of animal and game protection.

Undoubtedly, the motorway will significantly influence all typesgafme and animals after its
construction. Because of this a certain time period will be neafiedcompletion of construction
works to establish normal relations once more between the habitats and the game it
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5.13 NOISE INFLUENCE

5.13.1. Entry data

In the first stage of the Environmental Impact Estimate offuh&e planned motorway in the Vc
Corridor through Bosnia and Herzegovina, LOT 4, Mostar — Croatian baejegsouth), 12
possible route variant solutions were offered. Further comparison alydisrtefined the variant
for preparation of Environmental Impact Study and the Prelimibasign. Although the chosen
variant solution for the most part is similar to the variant no. #hef Planning and Study
documentation, some parts differ significantly. Therefore, we ocaclude that this is a separate
variant solution of the future motorway route

An evaluation of the influence of noise on the environment was done fosuthject variant
solution, for regular road traffic. Data given in Table 1 waslué®r the Average Annual Daily
Traffic (AADT) for some route parts for the year 2013, when rii@orway commissioning is
planned.

Table 1. — Forecasted AADT for the year 2013, for the Corridor Vc motorway through Bosa
and Herzegovina — LOT 4: Mostar — Croatian borderline (south)

5.13.1 Section "?kr:g)th Cao%| Bus | Tu<at ) ¥ [ Tv>7t| Total
Beginning of LOT 4 — Mostar North

Interchange 9,8010372| 281| 978|500 1182| 13314
Mostar North Interchange — Mostar

South Interchange 16,4%0332| 421| 855|437 | 1033| 13078
Mostar South Interchange — Rel|

Interchange 19,6814123| 501/1171|599| 1416| 17810
Po itelj Interchange - Meugorje

(Zvirovi i) Interchange 12,1011241| 467 | 953|487 | 1152| 14301
Me ugorje Interchange — End of LOT 49,329| 8000 335| 659|337| 796| 10126

In further period of motorway use, along with the control traffic dogntin periods of 2 years,
control measurements of traffic noise levels are also planned.

The following data base documentation was used for preparation pathef Environmental
Impact Study dealing with Traffic noise influence on environment for the chosantveolution:

- Technical Study "Corridor Vc Motorway — Lot 4, Mostar North — South borderline”
Source: Institut graevinarstva Hrvatske d.d. Zagreb - Zavod za studije i projekte
(Civil Engineering Institute of Croatia — Department for Study andribBsivelopment)

Bosnia and Herzegovina, Project “Corridor Vc Motorway” Contracttlie preparation of the
Planning and Study Documentation, Lot 4, Section Mostar North — South lbwder
Preliminary solution, Preliminary Design and other studies and reseanctiac no: ba-5c-icb-

04-s-04-bos

Decision on preparation of Environmental Impact Study

Source: Bosnia and Herzegovina, Federation of Bosnia and Herzegovina, Fedestay ¥tini
Spatial development Planning and Environment, Federal Ministry for Spatial Planding a
Environment

ACAD - Layout of the chosen route variant solution with data on chainages and strotures
the route (viaducts, tunnels) as well as aerial-photos of the terrain
Source: Institut graevinarstva Hrvatske d.d. Zagreb - Zavod za studije i projekte

(Civil Engineering Institute of Croatia — Department for Study andribBsivelopment)

- ACAD - Drawing of the construction areas on the route, includindgalfeving means of
land use:

Development and planning of surfaces in settlements (urbanized areas):

- Populated areas defined by the Spatial Development plans

- Developed parts of settlements outside of urbanized areas defined by SpatlapDent
Plans

Development and planning of surfaces outside settlements (urbanized areas):

Economic use:

- Production — business use
- Production use

- Storage - warehouses

- Catering — tourist use

- Tourist — recreation use

- Special use

- Waste disposal sites

Source: Zavod za prostorno planiranje d.d. Osijek, Hrvatska

Data on the Average Annual Daily Traffic (AADT) for the years 2013, 2015, 2017, 2020, 2025,
2030, 2035, 2042.
Source: Institut graevinarstva Hrvatske d.d. Zagreb - Zavod za prometnice

(Civil Engineering Institute of Croatia — Transportation Department

For the purpose of calculations needed to prepare Study on noisengd|] as part of the

Environmental Impact Study, linear noise sources were used fnoimidual traffic lanes,
composed in one linear source on the motorway centerline.
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Since in the entry data context on traffic quantification on theestiBpction, percentage of cargo
vehicles is nor expressed separately per day or nighpetisentage of cargo vehiclep 25 % was

applied for day, and 45 % for night, forecasted for state roads (Bundesautobahnen), according to

the standard DIN 18005 Teil 1, 1987.

Standard asphalt concrete was proposed for road surfacinghfon allowed discrepancy for
noise influenceaccording to the standard DIN 18005 Teil 1 issyo =- 0,5 dB

In the technical study "Corridor Vc Motorway, Lot 4, Mostartd — Southern borderline,” the
proposediesigned speed ig = 120 km/h
Motorway grade is less than 5 %, tladglition for climbsis Lgg =0 dB.

Since this is a motorway without intersections in one leddjtion due to increased obstructing
influence of the street light intersections and traffic diversionss Lk (dB) = Q.

Noise influence due to increased number of vehicles near theolaates, along the traffic -
service structures and at access roads in this noise influence study hahresagately treated.

5.13.2.Norms and standards

According to the available data, valid regulations and standardssoidand Herzegovina relevant
for noise protection are:

- Bylaw on standards for acoustic in civil engineering (Official Gazette7/f2O%

- JUS U.J6.001:1989 — Acoustics in civil engineering, Terms and Definitions

- JUS U.J6.151:1982 — Acoustics in civil engineering, Standard values of sound insulation

- JUS U.J6.153:1989 — Acoustics in building construction, Method of sound insulation
expression by means of one number

- JUS U.J6.201:1989 — Acoustics in building construction, Technical conditions for design
and construction of buildings

Since the given norms and standards do not cover calculations ofaffi@dntvise emission, nor do
they define the allowed noise levels during day and night fowiohal spaces, the following
German norms were used for calculation of noise emission.

- DIN 18005:1987 — Teil 1: Schallschutz im Stadtebau — Berechnungsverfahren
DIN 18005:1987 — Part 1: Noise protection in building works — PCalculation analysis

Since the noise level calculation are relevant for motorwayd) wftecific parameters like

longitudinal carriageway grade5 % and large curve radii, the noise emission calculation chosen

for the level of Environmental Impact Study is described in stdrfddN 18005, Article 4 — Noise
emission calculation, Item 4.1 - Road traffic, Paragraph 4.1.1 — Curadfit, and Article 6 —

Calculation procedure for roads, Item 6.1 — Long and straight roachatiogenous emission at
free noise emission, Paragraph 6.1.1 — Long, straight road.

The following values were taken for supplement 1, along with DIN3:8987 — Part 1, Article 1
— Approximate values relevant to noise protection in Urban developmeragr&an 1.1
Approximate values:

e) Rural and mixed areas, with the highest allowed noisellevel

During the day 60 dB
During the night 50 dB

For the purpose of this Study it was assumed that the allowedliexeée are satisfactory for areas
intended for tourist and recreational purposes.

5.13.3. Acoustic calculation results

The calculation of noise emission, including all above given entry degalted in distances o
from the motorway centerline, given in Table 2. and shown in Attachdieist 1-7, where the
estimated traffic noise levels will be decreased to allowed values

Table 2. — Corridor Vc through Bosnia and Herzegovina — LOT 4, Mostar — Borderline wit
Croatia (south): Distancesss o from the motorway centerline, where the estimated traffic
noise level will decrease to its allowed AADT values for the year 2013.

Section >0 (m).

Day | Night

Beginning of LOT 4 — Mostar North

Interchange 164 | 347

Mostar North Interchange — Mostar

South Interchange 161 342

Mostar South Interchange — Rel|

Interchange 196| 410

Po itelj Interchange - Meugorje

(Zvirovi i) Interchange 171| 361

Me ugorje Interchange — End of LOT|4 137 295

The calculated distances have been calculated for an assubiedrflien and altitude difference of
H = 4 m between the points of emission and reception. Further routesian&dpk into
consideration relief configuration and structures on the route, i.e. Wadoats etc. With a
precision at the level sufficient for an Environmental Impact Study.
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The calculated distances &f; for night period are valid_engths of overlapping of construction
sections and sections with excessive noise level are given in Table 4 at thehenteaf.t

5.13.4. Analysis of the subject variant

The route, looking from the chainage km 0+000, i.e. from the north tawarsbuth, passes next to
or through the following bigger or smaller settlements , Attastiri/Page 1-7: Podgorani, Dolac,
Humi, LiSani, Ljeskovac, Kratine, BoSnjaci, Potoci, Kuti, Ograde,éai, Vrapi i, Mostar, Luka,
Ko ine, Gogo, Gnojnice, Lovr, Kebe, Orah, Vrselo, Govorci, Brijeg, Dretelj, D. Stanojevi
Bare, Gagrice, Pag& Han, Kevi i, Dra a, Selo, SoSe, Had iomanovine, DomanavKr evine,
Slanodoli, Dabrica, Strmac, Rtelj, Dretelj, Zvirovi i, Pavlovi i, Stubica, Pehari, Zviri, Staje,
Ku ine, Bubale and Seline.

At this stage of noise emission analysis, it was assumedlthairved motorway sections satisfy
the requirements for "long, straight road" according to staridid18005, since by definition, in

motorway designing curves have a big radius. A detailed chettiebfong, straight road" criteria

will be implemented in the following design stages.

Also, in the noise emission calculation itself, it was tempgrasisumed that the route is situated
on a «flat plateau», and the relief influence was taken intoidemasion by overlapping with
results of the acoustic calculation and the position of settlements.

The following means of territorial occupation was taken in the remsigsion influence calculation
from the subject route.

- Areas or settlements of permanent residence
- Hotel — tourist areas (use)
- Tourist — recreational areas (use)

Other possible intended use of areas can be analyzed in the next design prepagason st

5.14 INFLUENCE ON WATER SUPPLY AND SEWAGE INFRASTRUCTURE

A part of the Preliminary Design, Volume GV 0710 Utility inEtabn Designs — water supply
systems, and volume Gk 0730, Utility installation Designs — Sewgsfems”, March, 2006, as
well as data base documentation ,Data Base Documentation Pfanning and Study
Documentation-Analytical and documentation base-LOT 4*, Corridor VooMaty Project, May
2005, were used as the main documentation for Environmental Impactatest8tudies on the
water supply systems and sewage systems.

The planned motorway crosses the existing, as well as the plaumeed water supply and sewage
systems. All places of collision of the LOT 4 route with the nefrastructure are given in ltem

4.14.1.2. Therefore the need arises for a satisfactory technicabeaddtitall places of intersection
of the motorway and utility infrastructure. Technical solutions dlaices of intersection of the
planned motorway route and present water supply and sewage systasiruofure are given
within the Preliminary Design (Volume: GV 0710 Utility instdlbn designs — Water Supply
systems, and volume GK 0730 Utility installation designs — Sewage systenh, 208&).

Therefore, it can be concluded that there will be no negative mtiuen this form of infrastructure
during the preparation and construction stages. During the construtdige, svorks will be
executed according to the design that offers technical soldtotisese places of intersection. It is
very important at this stage to have a good construction site pagjani plan and the time frame
for work execution, which must be prepared at the level of ND&sign. It must offer alternative
ways of water supply to population during construction work execution andsdiggathis
infrastructure, with an absolute cooperation with present utilitypeones who manage these
infrastructure systems.

For all planned pipelines along the LOT 4 route, technical solutions lmeusy accordance with
present solutions given as part of the complete motorway design.

During motorway exploitation, negative effects on these infrastructurensystre not expected.
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6 EVALUATION OF MEASURES FOR ALLEVIATION OF NEGATIVE EFECTS ON
THE ENVIRONMENT

6.1 GENERAL MEASURES OF ALLEVIATION OF NEGATIVE EFFECTS ON THE

ENVIRONMENT

Waters

1.

Fauna

1.

Client/user of the structure must follow all relevant legal prous and laws relevant to
protection of water in Bosnia and Herzegovina, during the preparaimsiruction and
exploitation stages of the motorway. With respect to possibhshoaundary effects, laws
and regulations relevant to water protection in Republic Croatia must be respected.
Client/user of the structure must monitor and control all actionsvarkks relevant to water
protection, through the preparation, construction and exploitation of motorway.
Client/user of the structure must, in association with Canton/Caepiesentatives form
respective and trained teams for emergency actions, and pregaective intervention
measures operational plans for different emergency situatdunsng the motorway
construction and exploitation stages.

Client/user of the structure must organize regular monitorindn@fground and surface
water quality, during the motorway preparation, construction and exploitati@sstag
Client/user of the structure must save and analyze data obtainedeagurements,
undertake respective actions in case allowed emissions areledceering the motorway
preparation, construction and exploitation stages.

Client/user of the structure must send monitoring reports to respectiveitesheord inform
the public on the quality of water during all motorway construction and preparatgesst

Prior to construction work, all access roads must be planned to bebysmhstruction

machinery and vehicles, as well as dumping sites at positiblesewt will cause least
damage to top cover. After completion of construction works, all acoesls must be
rehabilitated as well as temporary parking lots, and excessastewonstruction material
removed from the wider motorway area.

Excess construction material from excavations must not be etewelt» into the terrain
because it will destroy large surface areas covered with autochthonowstiveget

During construction work on viaducts, effects on the habitats must be btoughtinimum
because during the construction stage these migration corridofsewied for passage of
animals and game. During construction works on crossing over the Rieeetva and
Trebi at (main route and access road), present vegetation covetbmpseserved as much
as possible on both locations, which is characterized by a highdewabdiversity. This
biodiversity is especially evident at places where the n@itercrosses the rivers, thus
construction site organization and activities must be adjusted auwglyrdireservation of
vegetation in the sense of preservation of bird sorts at places dineler influence of
activities according to design.

Game and hinting

1.

Frequent and controlled waste management and disposal of communal ambirsavaste
according to regulations, i.e. prohibition of any kind of temporary ongeent disposal of
above mentioned waste on surrounding area, supply safe and impernoeddieecs for

waste to prevent animals gathering for food.

During construction of viaducts, habitats must be preserved as mpossable since these
migration corridors will be used by animals during construction work as well.

Protected nature parts

1.

2.

6.2

All temporary structures used during motorway construction, as asel motorway

construction site itself must be outside the protected nature part area.

When crossing over the rivers (Bunica, Buna, Neretva and Trebilag)present vegetation
must be preserved as much as possible along the main route andraedssssince it

represents a very high biodiversity. Construction site and construeabivities must be

organized according to this fact.

SPECIAL MEASURES OF ALLEVIATION OF NEGATIVE EFFECTS ON THE
ENVIRONMENT

Population

1.

Population must be systematically and completely informed abouabaway route, so
that all potential influence can be foreseen, and enable the populatictively participate
in the decision making process.

In this sense, «information points» (centers) must be orgamzh@ central part of the
municipalities, where all interested parties could obtain alired information. The
population should be distributed free information materials in thesterse(handouts,
booklets, photo materials), where the future motorway route islyclearked, and also
organize meetings with authorized persons who can give additionamatfon to
interested parties.

Organize (according to need) several public discussions imea$ avhere the motorway
shall pass, with local authorities and designers participating.

Since the CorridoMc motorway partially passes near valuable and protected natuse part

forming of a trained and equipped team for emergency situationsnéeintions is
recommended. Respective emergency operational plans must alssplaesgrin situations
where vegetation is threatened, which is especially significanthe Trebi at River area
and its sensitive Kravica falls.

The Concessionaire in cooperation with local management authoritieiscomgsilt experts
during preparation of operational plans and emergency teams. Sgeamion must be
given to water courses and the danger of pollution, which would stop puotatde supply
and change the living conditions in these eco-systems. Changes phybkieal and
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chemical properties of the aquatic ecosystems would diregftBct on the preservation of
macrophytes and algae and the change of complete trophyc conditions.

Fauna

1. Prior to initiation of construction works, a strategy for protectof underground habitats
must be prepared, which will be applied at the moment when such habitaencountered
during the process of tunnel drilling and tunneling works. A continuous bioespgieal
supervision must be organized during tunnel works. In case undergroundiresuate
discovered, work must be stopped until a team of bio-speleologiststasipe condition of
the locality, defines its value and applies measures ofgtiateof underground fauna and
habitats. Enable permanent monitoring of the underground fauna and hdisitatgered
during tunneling works (evaluated as significant by bio-speledf)gisluring tunnel
construction and use.

Alleviation measures must be applied on marsh birds and song birdg the construction stage
since habitats will be destroyed, level of noise increased angseewsproduction decreased which
will in turn cause a decrease in the population of the mentionesl §auting construction of
viaducts Neretva River effluents must be adjusted for thesegnet other marsh birds, as well as

the part near Tasov i. Additional feeding of marsh birds bust be organized during construdtion a

these localities. This measure is necessary because thatpmasger of egrets abiding in the
Hutovo blato area at the critical level of 60 pairs. (last goloesting in this area). The Hutovo
blato area is a sanctuary for the egret, it nests and riggssgoung, it feeds in the Neretva River
delta (Poitelj, apljina, upper Trebi at River flow) with amphibians, fish, reptilesects, snails
etc. In conclusion of this Study the Committee members muddalapion additional feeding, since
this would make animals more dependant and it would represent a dewatiotheir normal
behavior.

Fig. 1-2. Great and Little egret feeding the Grahovo area (Neretva)

Prior to work initiation, emergency action plans must be prepared for establistimew habitats
for marsh birds in the Tasavi and Ada area.

Figure 3. Site where new localities must be found for marsh birds

An action plan for protection of the Otfekutra lutra) and theHuman fish( Proteus anguinush
the Trebi at area ( Mala Kravica, Bo jak) and Studea must be preparedlso, a system of
monitoring must be established.

Hunting
1. In association with expert teams on the hunting grounds (hunters and gepeeskesteady

paths used by game and animals must be defined in order to prevabtepassidents
between cars and animals, and mark such paths with appropriate signs.

2. Routes and corridors must be defined for movement of people and anhdals\aanted
and unnecessary entrance into hunting grounds prevented.

3. In association with Hunting ground contractors all hunting ground buildingstamnctures
must be moved (feeding and watering points, shooting stands etc.) tdocttens or they
must be replaced by new structures.

4. In association with authorized Hunting Association LD* Galebtont apljina, which
manages the hunting grounds, possible damage and loss of game #iedobalbrave,
Dretelj, Bodenik (Crnica),Trebi at must be registered. Alleaatmeasures would be for
the hunting game - bo&Bus scrofa ), rock partridgg Alectoris graeca L)rabbit( Lepus
europeaus L)Alleviation measures will also include additional construction efliieg and
watering places and introduction of additional specimens of the endsingered species,
the rock partridge. For all these sorts, monitoring procedures lmeushdertaken before,
during and after construction work, stressing the need for alleviatiessumes during
construction for each sort separately.
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6.3 TECHNICAL MEASURES OF ALLEVIATION OF NEGATIVE EFFEC TS ON THE

6.3.1

1.

6.3.2

ENVIRONMENT

Population

According to need, organize several public discussions in all ateae the motorway will
pass, with participation of local authorities and designers.

Water

Technical measures for prevention and alleviation of negative effects on wate

On route parts which pass through areas markedagex pollution high risk zones very
strict measures and conditions for carriageway water tidtra must be implemented,
according to design solutions includinglased drainage systemrhis includes filtration of
waste water up to the level corresponding to the highatdr quality level. Implement
complete drainage of all carriageway waste waters fronatb& marked as high risk area
regarding pollution.

On route parts passing through areas markedwaaser pollution_moderate risk zones
measures of additional water filtration must be implemented afezhanical filtration in
grease traps (lagoons, filtration fields etc.). Exact positodrisese structures for additional
waste water filtration shall be determined after detanedstigation works at the level of
Main design preparation. Only after this procedure and respectw&anng, the waters
can be discharged. This shows that respective design solutions emasteewaters to be
adequately controlled and that purification processes can be adecajppdigd. After
satisfactory monitoring results, this water can be discharged.

On route parts passing through areas marked as_paltation low risk zones moderate
protection measures can be implemented, stressing that this doeschuate mechanical
filtration of waste waters through grease traps. Propose medeut@dditional waste water
filtration is detailed investigation works at the Main desigreleshow that these zones
include places of potential higher risk of pollution than defined at this stage.

During higher design preparation stage (Main design)

Detailed geotechnical and hydro-geological investigation worlst ihe done at the Main
design preparation level with the aim of micro-zoning the teaiaing the LOT 4 route and
all structures on it. Investigation works must be done within the efdorecasted water
pollution risk categories, defined in this Study. This helps us tmeldfie critical and
especially risky places from the aspect of ground water girote Investigation works
must include testing of ground water courses, since testgespitesent significant and
exact data which shows the direction and dynamics of underground fleatsr Except
mapping, hydro-geochemical methods and techniques must also bedapglievell as
method of isotopic hydrology, which enable exact positioning of motorseavice

facilities, especially lagoons (retention wells) and placeofrolled waste water discharge
into the karst terrain, with minimum acceptable risks.

Main drainage design must be prepared for the subject motorwtgnsanterchanges,
traffic areas and structures, assess roads, with detailed d¢yidedl and hydraulical
calculations and layout of water collection, transport and disposatistes. Before making
a final decision regarding the type and location of these strgctuesults of hydro-
geological investigation works must be considered as well agedettgydro-geological base
maps of the narrow motorway strip in scale 1:5.000, prepared by mapmiogdure, as
well as hydro-geological longitudinal profiles. The drainageesysmust at least be a
controlled closed type drainage with grease traps, as accaadimged, other structures as
well for additional waste water filtration in order to reach tegally acceptable water
quality level (as guideline for water quality border valuss “Bylaw on the requirements
for waste water discharge into surface water courses, &ffgazette of RS , No. 44/01;
Bylaw on treatment and waste water drainage for towns atidnsemts without public
sewage discharge systems, Official Gazette of RS, No. 68dlother relevant Bylaws
relevant for water protection in Croatia RH). Water filatstructures along the motorway
must be impermeable, i.e. no seepage of waste waters canrdoctlvei ground. Access to
waste water filtration structures must be adequately solved, enablimievattess (type car
cistern).

Main design for drainage of utility and precipitation waste vgateust be prepared for all
service facilities. The drainage and waste water fiiraiystem must be solved for all these
structures. Wherever possible, waste waters must be directeldetdy existing sewage
systems in the nearby settlements. At places where thistipossible, waste waters from
such structures need to be discharged into their own discharge sgetestructed with
respective, impermeable collection reservoirs. Prior to connectitn the impermeable
reservoir waste waters must be brought to the level of towteweater quality. Waste
water collection reservoir must be located so that vehicle appregubssible in order to
empty the reservoirs. Precipitation waters from these strsctorde treated as on the
motorway itself. Border values of emissions in waste watetsich are discharged into
surface waters or existing sewage systems must be caedwdh existing Bylaws. As a
guideline, we recommend respecting the border values defined ‘iBytlaav on conditions
for waste water discharge into surface water courses, &f@czette of RS, No. 44/01” and
“Bylaw on conditions for waste water discharge into public sewagtems, Official
Gazette of RS, No. 44/01”, and relevant Bylaws valid in Republic Croatia.

Main design must contain a Construction site organization design,llaaswaesign of the
Technology and construction dynamics for each sub-section of LOhetDEsign must
define:

o Construction site boundaries, which have to be set, respectingctivectd criteria
and the need to protect especially sensitive areas from erosiste weterial
dumping, spilling of oil and grease etc. (these are surfacesyatells, agricultural
land and other natural values registered in this Study).

0 Best locations for borrow pits and dumping sites from the asgfegtound and
surface water protection.

o0 Means of remedy and re-cultivation of borrow pits and dumping sites.
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0 Best location to place workshops, asphalt base, construction maclutseandl fuel
storage areas. Avoid these locations in high risk zones regarding water pollution.
Transport routes.

o Planed waste water and precipitation water drainage systemthe construction
site.

0 Work execution plan, and detailed analysis of the technological prodess must
help to avoid partial or complete backfilling of watercourse$ altercourses
intersected by the route and which are described in detail tasfpphe hydrographic
network).

o0 Sanction plan.

0 Landscape restoration plan.

At places where the route passes immediately next to thecoatses or where it crosses
the watercourses or where it passes the sanitary protectios, neglks of aquifers, vertical
barriers must be designed (safety fence of New Jersey teraoeks) for prevention of
vehicles falling out of the controlled motorway route.

o

During preparation and construction of motorway

The greatest influence on environment occurs during the constructiom $tagierous heavy
machinery comes to the site creating noise, dust, running over a much wider arba thatotway
body, blasting works are done, disposal and supply of materials lktcefdre an adequate
Protection Plan during construction work must be prepared. Protection plan during camsisueti
general plan consisting of the following elements.

Special blasting process in tunneling works, not to disrupt the hydragiime of ground
watercourses, at places where the route passes over catchreastof wells or water
structures (at chainages: from km 5+955 to 8+325; from km 11+880 to 12ff880km
14+815 to 17+610, from km 21+305 to 21+640, from km 22+885 to 24+035)

All material from excavations, which will not be immediately used in ttao8on activities,
must be stored at appropriate places in accordance with ther@biost site organization
plan (excess material dumping sites), places that are pitieote erosion and which are

organization design, and provide impermeable and safe containers. Aarie time
sanction breaking of these rules. It can be expected that corgragtibencounter waste

dumps on numerous places, intended for such purpose and not marked for wasét. dispos

All such locations and depending on the type of waste, need to be rdraadieemoved in
accordance with separate designs.

Waste waters from construction sited to be discharged into @atge disposal systems or
collected into reservoirs and filtered before disposal intieais. The construction site
must have a plan of construction and maintenance of living quartersyees, toilets and
baths, (eco-toilets), supply of workers with food and drinks and systemaste collection
and disposal.

Construction site traffic must be organized; access roads totiséruction site, evacuation
paths in case of emergencies, as well as electricity wuppt telecommunication
installations, storage areas for construction material and pfiotection plan must be
organized as well.

Prevent maintenance and repair of machinery and change of wiédan pollution high risk
zones.

Provide areas for parking and maintenance of machinery with @erimneable floor outside
the high risk zones, and provide storage of dangerous substances andabtolwyardous
materials and products. Waters contaminated by oils and fuel thh@marea must be
collected and filters through sand filters or grease traps éefmcharging them into
recipients. Borderline values of emission in waste watersaliged into surface waters to
be set in accordance with relevant Bylaws. As guideline forrvagaiglity border values use
“Bylaw on the requirements for waste water discharge into cirfiaater courses, Official
Gazette of RS, No. 44/01".

All construction site surfaces and other surfaces need to belitatedbiin accordance with
the Rehabilitation Plan, depending on the intended use of the area anttbmaoaghe
original state.

Separate water management approvals and conditions need to be obtaloedtifums of
construction site plants, asphalt production plants, services, borrow pits etc.

In case of accidents, urgent action is needed in accordance withtiop&r plans and
intervention measures for different types of accidents.

outside of the water pollution high risk zones.

Preserve the top cover as much as possible, leave buffer zonesoimaatgetation cover
between the road and the watercourses.

Use only clean material for embankments and fill near wateresuesg. gravel without
earth material or other impurities.

No material dumping in riverbeds or along the river banks, sgrptatection zones, or
high risk zones. In case these plots are on a water protaead approval from water
authorities is required.

Protect surfaces sensitive to erosion by means of stalhzataterials and plants which
prevent erosion.

Maintain frequent and controlled communal and construction waste disposording to

rules, i.e. prohibit any kind of temporary or permanent material aastewdisposal on
grounds other than the one intended for such purposes according to Carstsiteti

During motorway use

These measures refer to the means and scope of motorway maintenancelyetgecaitrolled,
closed motorway drainage system, because of the positions of different buildingaiatehance
structures and materials used for that purpose. These include:
Protection of surfaces sensitive to erosion by stabilization maadsplants preventing
erosion.
Control and monitoring of the closed drainage system in the motopdgitation stage. A
maintenance plan for waste water filtration facilities needbe prepared, and training of
personnel who will work on the maintenance of these structureshandubject system.
Also, a Plan on maintenance of reservoirs for communal wader wellection must be
prepared (collection pits) as well as roadside servicetfasilihat could not be connected to
the nearby existing sewage systems. This Plan defines the andpg&me interval for
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control, cleaning and repair of the closed drainage systems #atidri of waste water
system. Define the means of disposal of waste material gdthduring cleaning and
maintenance of the closed drainage system, in accordance withatkheon waste.
Preparation and implementation of this Plan is under the authoritheofService for
environmental protection of the owner/user of structure.

Preparation of an Operational Plan for maintenance during winser of salt and other
defrosting materials), primarily regarding water and soil guoon and global
environmental protection, must include:

o Definition of respective sites and means of storage of chemisal$ for motorway
maintenance and maintenance of surrounding areas (salt, festilssticides etc.),
which must be outside sensitive zones.

0 Use of these materials must be brought to a minimum forecattengtate of
carriageway.

Operational Plan of intervention measures in case of accidentsamiesst include the
following:

o0 In case of accidents with vehicles transporting hazardous ntaté@miadust of
granular form, traffic must be stopped and call to respectivecssrgent who will
remove the material and restore the carriageway. Theesshttust or granular
material must be removed from the carriageway, including memiameans
(packaging into a new, adequate packaging, cleaning and vacuumitigyuiwi
washing.

o In case of accidents with vehicles transporting hazardous liquidstratfie is
stopped immediately and special services for damage recavergalled in. The
spilled matter is removed from the carriageway by meanpexdia absorbents. If
the liquids are spilled outside the motorway profile and have polltkedsail, it
must be removed. All matter collected this way are treatedrding to special
regeneration procedures, or are stored on special storage areas.

The planned motorway must have adequate traffic signs and mavikimgjs will show all

forms of prohibitions and information in the potential water pollutiones (high risk
zones). Through traffic signs and markings, influence the traffitcgants transporting
hazardous matter to decrease their traveling speed, avoid overiakiegse the level of
attention and prevent stopping of vehicles on the motorway.

Administrative measures for water protection

Administrative measures for water protection include numerous vitedi in the sense of
administrative regulation of certain occurrences and situatwbingh, if not regulated promptly, can
cause certain negative consequences which are very difficuthalye These measures include the
following activities:

As part of condition to the given Approvals issued by the reseatithorities (respective
Ministries and Water Management companies) request that permanent cbpossible
water pollutants be done during construction works.

Request implementation of water protection measures defined eb\Enkironmental
Impact Study, as part of the contract documentation which thentChas with

3.

6.3.3

6.3.4

W

Contractors, as well as implementation of water quality monitodgp, Contractors
working on the motorway, must respect all regulations relevant to watectmote

As part of the Tender documentation for work execution, request fromtabteidders to
prove that they have a Section for Environmental Protection in their Company wthich w
guarantee implementation of environmental protection measures @& part of the
Permit.

Air

If measurement (described in chapter 5.5) show that allowed \aleesxceeded, values
defined in the Bylaw on air quality border values (Officialz€ie of the Federation of
Bosnia and Herzegovina no.12/05), the following air quality protectiorsunes must be

undertaken: Construction and erection of barriers to prevent spreadesy, wide leafed

green plants, and if this is not sufficient protection or it can noi gm the subject area,
artificial barriers are also acceptable. Noise barriese grevent spread of air pollution,
efficiency depending on their height.

Soil

Because the motorway can have negative effects on the surrourgtingltaral soil,
regarding contamination with heavy metals, organic pollutantssaftd(chapter 5.6.2.)
cultivation of vegetables and herbs must be prohibited on the open in tleglisevicinity
of the motorway, i.e. cultures accumulating these elements mettiibie parts, e.g. spinach,
salads etc.

Also production of organic food must also be prevented in the zone of influence.
Vegetable growth in greenhouses can be organized in the immediatéyvai the
motorway with previously determined concentration levels of dangeaods harmful
matter, with prevention measures defined.

Protective, 2green» walls must be erected along the motoamaysting of plants that serve
for noise and dust protection, decrease concentration ofCO2, decreafses vater
drainage, increases biodegradation, improves air quality and censiggumproves the
living surroundings.

Land strip within the fence must be grassed and landscapedyamndgbrotection barriers,
to decrease soil erosion due to wind and dust dispersion from the motovesag wider
area and consequently prevent pollution of surrounding agricultural land.

We must stress that the area of motorway passage is vanegde, and because the
complete area is the Adriatic Sea catchment area, spteiati@ must be given to drainage
and management of precipitation waters at place where the mgtort@esects of crosses
watercourses and agro zone 1 land. (Maps 12.3.8.1. and 12.3.8.2.).

. Erosion of susceptible soil must be protected by technical or bealogieans, eg. planting

of durable cultures.
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6.3.5

6.3.6

Implementation of rules relevant to technical condition of vehicles,ofiengines with
catalysts, use of lead fess fuel etc. Overall pollution byidraifll considerably drop this
way, and consequently soil, water and air pollution.

Stimulate production in protected areas and prohibit cultivation of alelgstin the open
which are used for food (salad, spinach, Swiss chard etc.).

Flora

Prior to initiation of construction works, access roads must be mlaforeheavy machinery
as well as dumping sites at places where the damage wilind@aum for the to soil. After
completion of works, land used for access roads, temporary dumpaasils parking lots
must be rehabilitated, and excess construction material remavecdttie wider motorway
area.

. During bridge construction, bridges that will cross the canyonhefRivers Buna and

Bunica (Bridge over the Buna River L=300 m, chainage 28+070,00 to 28+370,08¢ Brid
over the Bunica River L=365 m, chainage 30+435,00 to 30+800,00), all preliminary
measures and actions must be taken to minimize influence orothg dfchitecture and
construction of bridges must be adjusted to minimize its ingréer into the surrounding
canyon rocks. This will minimize negative effects on watesesircaused by possible
blasting.

During construction of bridge above the aids at Neretva River 50=%, chainages
50+375,00 to 51+325,00) special attention must be given to work execution, to zainimi
damage to surrounding plants in the moist vegetation communities. é&saeg cutting of
trees must be prohibited (especially poplars and osiers) and bagkbii surrounding
terrain, which would significantly decrease moist habitats butdc@ido change the
watercourse.

Undertake all prevention measures (avoid blasting, backfilling ewelihg out of excess
material at canyon edges) during construction of bridge at tieeiica River (L=570 m,
chainages 59+015,00 to 59+585,00) and Trebi at River (L= 345 m, chainages 61+110,00 do
61+455,00 km).

Fauna

In order to secure passage of small, medium size and large suiainthame from one side

of motorway to the other to prevent isolation of animal population (demg &nimal and

game passages must be constructed in the form of eco-duaste208 m long , and thigh

as possible (12 — 13 m), between chainages 43 + 550 km — 43 + 850 km.

Pipe culverts to be incorporated into the motorway embankment ardidith, At least 40

cm , at the following chainages 38 + 750 km, 45 + 900 km, 54 + 850 km, 58 + 600 km and
64 + 350 km.

Place a safety fence height 2 m along the complete motorwgty ldrower fence part must

be secured to the ground mesh size up to 50 cm height must bebugrtonot larger.
Safety fence must be placed so that the ditch is at it sugte wherever possible. Special

attention must be given to the fence execution at places whertence connects with
viaducts, bridges and tunnels. It must be executed to prevent anemi@sng the
carriageways.

6.3.7 Landscape

1. When designing bridges (structures for crossing over the RiveetvderStuderica and
Trebi at), maximum attention is to be given to the bridge shape #dnaximum
incorporation into the surroundings. When designing bridge bodies, avoiduels as
possible solutions requiring high and massive elements, on the badijas well as on the
banks, and avoid as much as possible interference into the river badyoin sides. From
the preliminary design onward architects and landscape réstod®signers must be a part
of the design team.

2. Except the bridges a design solution must be done for incorporatighesfstructures as
well into the surrounding landscape, eg. For interchanges, roadsitz dacilities, border
crossings, toll gate structures, traffic control and maintenancersente

3. Tunnel portals to be designed so that they do not jut or stand out afcthenass at any
part, but that they become a part of the rock in the construction ahetaesense, in stone
lining similar color to the natural surrounding rock.

4. Roadside service facilities in their design must respectstireounding area, in the
architectural sense (minimum height of building, type of constructiaterial — use natural
stone as much as possible, as well as colors and texture), andgumrthending open spaces
(use plants that are a part of the local surrounding flora).

5. Atouter hill slopes and wherever possible design cuts instead of noches and embankments

6. Slopes of cuts to be designed with the greatest possible immfiinat grade to bring
interference width into the surrounding terrain to a minimum.

7. Plan lining of retaining walls and tunnel portals with natutahes material, and where
technically possible construct the retaining wall in the dryvemhnique. Secure slopes by
means of wire nets or some other measures excluding concreting.

8. In the area from chain age 55+800 km to chainage 66+300 km,, elspiectake Zvirovi i
are, the route must be adjusted through further design prepartges,sto preserve the
surrounding karst fields as much as possible.

6.3.8 Protected nature parts

Negative effects can be expected in the zones where canyonsdged over , i.e. river canyons.
This is especially relevant for plant communities and habitatsyedl as on the landscape, which
has been described in respective chapters on flora and landscapes.

Protected nature parts which are relatively near the route anck wiegative effects can be
expected are the Kravica falls, at app. 500 m from the motoraate.rHaving in mind the
nearness of the motorway and permeability of karst terrain andstiveell as sensitivity of the
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calcareous barrier ecosystem, protection measures must be dnpgsetect these from accidents
and emergency situations.

The Buna river source, which is app. 1,7 km away, and the Bunica Rivee samuapp. 1 km
distance from the motorway, are not diretly influenced and with atkequratection measures,
unfavorable effects are not expected.

The most significant protected nature part in the wider @fregluence the Hutovo blato, is not din
the direct influence zone since it is 3 km away from the motorway.

With respect to a good position of the motorway route in relation to the alreadpneehpirotected
nature parts, if all general, specific and technical protecti@asores are respected, a more
significant negative influence on these parts is not expected.

6.3.9 Cultural and historical heritage

Influence of motorway construction on the cultural and historical |ap#scs studied irrespective
of the mentioned zones. Based on the study of the effect of cdmsirum the cultural and
historical monuments, the following system of protection is applied:

- Displacement of the route — in cases of possible physical distrugnd threat to the main
values of the cultural monument.

- Relocation of the cultural monument — in all instances when thianastpossible without
threat to main values of the cultural monument.

- Protection of cultural monument on the spot— in cases when the caliomament and its
main values can be protected with special protection measures at its ooicgiain.

- Research and documenting of cultural monuments — measures impleniented
endangered cultural monuments, including conservation of movable ardbablfgds
from the endangered sites and zones.

Data attached was obtained from available documentation of thertiepé for protection of
cultural and historical heritage ( HN ), including data on tth@cumented and protected cultural
monuments in the subject area. Due to a limited time period, a mgleof the list of
archeological sites is possible, and this will be possible dtdy geodetic staking out of the route
and additional funding. Therefore, we must stress that this is fiealanumber of archeological
sites , however possible new sites will not interfere with the motorway route.

6.3.10 Game and hunting

1. All underpasses on unclassified roads and local roads must be adjodteat game and
animals can cross over to the other side. Their width thereforelbauwst least 6-8 m, and

height 4 m (since animals avoid narrow and dark passages whith aremnel effect fro
the animals), especially at chainages:

- 42+173 on an unclassified road in forest parts,

- 48+402 on an unclassified road on the corridor toward the Neretva River,

- 63+154 on an unclassified road between two forest parts.

2. A safety fence, height 2 m must be placed along the complete nagtdewgth. Lower
fence part must be secured to the ground mesh size up to 50 cm neugihthe up to 5 cm,
not larger. Safety fence must be placed so that the ditel its outer side wherever
possible. Special attention must be given to the fence executmacas where the fence
connects with viaducts, bridges and tunnels. It must be execupeevient animals entering
the carriageways.

3. If the usual measures of protection seem insufficient, additional protectasures must be
initiated, like installation of special mirrors or electricvides in front of the fence if
animals dig under the fence, or in cases of jumping over, three fomiseowill be placed
on top of the fence.

4. Proposed protection measures for game and animals, set iSttlolg are a standard which is
recommended in this design preparation stage. Therefore it is not possible detrart obligation to
the Client or Contractor to remedy the effects of constmdbr a loner time period. Alleviation
measures will be defined by the hunting management plan andatigefpt protection of game and
animals on areas outside hunting grounds , which at the sameegiate the management and
number of game within the 300 m zone from public buildings, in thise che motorway,
settlements and potential construction sites (Article éhefLaw on Hunting of the Federation of
Bosnia and Herzegovina). Main measures to be defined by hunting enaer@gdocument will be
means of feeding of game and animals in the vicinity of atsitats in order to decrease damage
caused on farming and forest grounds (wild boar).

5. Alleviation measures must be relevant to increased feediggmé and animals on every hunting
ground and for each sort of animéd avoid loss of game due to migration (migration to other,
more quiet areas.).

6.3.11 Noise

6.3.11.1 Proposed noise protection elements

In the areas where previously mentioned zones overlap and whseelewls exceed the allowed
levels, L, noise protection barriers must be erected. Approximate totahlefgtoise protection
barriers, as well as length per sections of LOT 4, isngineTable 1. Approximate position and
length of individual barriers are given in Table 4, and describg&ttachment 1/Map 1-7. In the
stage of preparation of Environmental Impact Study, the barriems eiwvided into two groups , low
and normal height. Low barriers are eg. Concrete elements, thaled-blew Jersey concrete
elements, height app. 80 cm. In the Environmental Impact Study piepastege it was estimated
that the height of all normal barriers is equal , i.e. itis setto 2,5 m.
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Table 1. — Corridor Vc through Bosnia and Herzegovina — LOT 4: Mostar — Croatian
borderline (south): Approximate required length of noise protecion barriers per section part

Section Length of Roadside
(km) barrier* R-right, L — left
(m)
Beginning of LOT 4 — Mostar North 2220 600 R
Interchange
0+000,00 — 9+800,00 4780 1149 L
Mostar North Interch. — Mostar South 6260 @700 R
Interchange
9+800,00 — 26+250,00 1180 L
Mostar South Interchange — ftelj 4670 R
Interchange
26+250,00 — 45+900,00 5680 (90 L
Po itelj Interchange — Meugorje 2730 350 R
(Zvirovi i) Interchange
45+900,00 — 58+000,00 2290 4009 L
Me ugorje Interchange — End of LOT|4 920 670 R
58+000,00 — 67+329,00 80 L
LOT 4 section total per roadsides 16800 6120 R
2 times 67+329,00 14010 2330 L
Total LOT 4 section
0+000,00 — 67+329,00 30810 R+L

* The approximate needed length of barriers, e... New Jersey or transpareatlmoigte boards
behind steel guard rails.

6.3.11.2 Influence of chosen parameters and methodology on the proposed barriergdn

Planned barrier lengths in the stage of Environmental Impact pregaration are a result of the
following:
- Subject section with a significant part passes through inhabited areas.

- Above given means of utilization of land, marked on the Map, are takénef@omplete section
length and not at the level of individual structures, since it wouldoaqgtractical to analyze
every marked area at the Environmental Impact Study level.

- Certain parts of settlements are, according to the plan ofatitin of land, constructed outside
of the boundaries set by spatial development plans. According to ribk @®tos and terrain
investigation, it was determined that these are largemifisgnt parts of settlements,
permanently inhabited areas, (e.g. Mostar on the east NeretgalRRink), and not only illegal

construction results. These settlements were included in thelatedo of lengths of noise
barriers.

Analyzing the terrain configuration (elevation levels, altitudgm}ition of the subject route and
position of settlements protecting factor of the terrain wa®ntaikto consideration with
respective exactness.

- Comparing the relation of settlements with some structures aoube (viaducts, tunnels), their
protection factor was considered wherever possible.

All given parameters will be analyzed with their respectexactness in the Noise Protection
Preliminary design preparation stage, which will result in a moreggréi@termination of the length
surface area of barriers for the chosen route variant.

6.3.11.3 Noise protection measures in the future

The need for noise protection barriers on a subject section prirdapgnds on the traffic load of
that section. In this Study, the noise influence of Motorway on Corxidpt.OT 4 through Bosnia
and Herzegovina, for the acoustic calculation of the spread of miaie forecasted for the year
2013 was taken, when start of motorway users planned.

It is possible that the traffic intensity during motorway usk lve greater than originally planed.

Therefore, one has to bear in mind that this methodology includes comasurements of the
noise level along the complete motorway length every two ye@arwder to determine the noise
emission level and compare it with the allowed noise level.dfalfowed levels were exceeded,
additional protection measures must be planned in the form of adtiioisa protection barriers,

carriageway surfacing which absorbs noise etc.

Table 2. — — Corridor Vc through Bosnia and Herzegovina — LOT 4: Mostar — Croatian
borderline (south): Approximate required length of noise protecion barriers per chainages

Chainage Structure on route Length of Roadside
(km) V — viaduct barrier* R —right
T - tunnel (m) L - left
0+000 — 1+000 y 716 (640) i
1+000 — 2+000 o =
2+000 — 3+000 i i
3+000 — 4+000 20 R
4+000 — 5+000 o §
5+000 — 6+000 y o Egggg =
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Chainage Structure on route Length of Roadside Chainage Structure on route Length of Roadside
(km) V — viaduct barrier* R —right (km) V — viaduct barrier* R —right
T - tunnel (m) L - left T - tunnel (m) L - left
6+000 — 7+000 $ f - 770 ;
T R 26+000 — 27+00d v 410 (190) 3
7+000 — 8+000 T 3 550 R
27+000 — 28+00d
8+000 — 9+000 R 1000 L
480 L V 1000 R
28+000 — 29+000
340 R V 1000 L
9+000 — 10+000
420 L V+T 580 R
29+000 - 30+00(¢
R V+T 580 L
10+000 — 11+00¢
L V+T 660 R
30+000 — 31+00d
(860) R V+T 530 L
11+000 - 12+00¢
L V 1000 R
T ) R 31+000 — 32+000 v 520 L
12+000 — 13+00d T (90) 3 R
32+000 — 33+000
13+000 — 14+000 y (1000) § - ;
v 260 = 33+000 — 34+00d T L
14+000 — 15+00¢ v (460) 3 T R
T R 34+000 — 35+00d0 T 3
15+000 — 16+00¢ T L v R
T R 35+000 — 36+000 v 3
16+000 — 17+00¢ T L R
) R 36+000 — 37+000 3
17+000 — 18+00¢ (50) 3 R
v = 37+000 — 38+00d L
18+000 — 19+00¢ v L R
v = 38+000 — 39+00d 3
19+000 — 20+00¢ v L 570 R
v 570 R 39+000 — 40+000 280 3
20+000 — 21+00d v (670) 3 R
40+000 — 41+000
21+000 — 22+004 240 (50) R =
370 R 41+000 — 42+000 L
22+000 — 23+00d L R
42+000 — 43+00(
23+000 — 24+000 1 = ;118 ;
43+000 — 44+00(0
1000 (520) R 240 L
24+000 — 25+000
410 L 44+000 — 45+00( 400 R
25+000 — 26+00d 890 R 250 L
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Chainage Structure on route Length of Roadside
(km) V — viaduct barrier* R —right
T - tunnel (m) L - left
L
65+000 — 66+000 R
80 L
66+000 — 67+00d0 IE

61+000 — 62+00d0

62+000 — 63+00d0

63+000 — 64+00d0

Chainage Structure on route Length of Roadside
(km) V — viaduct barrier* R —right
T - tunnel (m) L - left

R

45+000 — 46+000
360 L
R
46+000 — 47+000 620 L
T R
47+000 — 48+00( T 3
48+000 — 49+004 370 §
49+000 — 50+004 240 §
_ V (bridge) 500 (200) R
°0+000 = 51+000— 1 i 5e) 520 (230) L
V (bridge) (150) R

+ — 52+

51+000 — 52+00( V (bridge) (530) 3
\% R
52+000 — 53+00d0 v 450 (240) L
R
53+000 — 54+00(0 150 L
54+000 — 55+00(¢ E
55+000 — 56+00( E
56+000 — 57+00( 470 §
57+000 — 58+00( 1000 §
\% 210 R
58+000 — 59+000 v 3
_ V (bridge) (570) R
59+000 - 60+00(¢ V (bridge) L
V R
60+000 — 61+00( v L
140 R
L
R
L
R
L
R

64+000 — 65+00d0

transparent polycarbonate borads behind steel guard rails

* Approximate planned required length of low noise protection barriers, e.g. Neay ders

The following are seven layout plans with with noise influence and noise protectsunmes
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7 ALTERNATIVE SOLUTIONS AND EXPLANATION OF THE DECISION TO CH OSE
THE SUBJECT VARIANT SOLUTION FROM THE ENVIRONMENTAL
PROTECTION POINT OF VIEW

The Ministry of Communication and Transport of Bosnia and Herzegoxegagested from this
Federal Ministry a Preliminary Environmental Impact Study aftorway construction in the
Corridor Vc, section LOT 4: Mostar North — Southern borderline with Croatia.

The request was supplemented by documentation for a Preliminampimental Impact Estimate
prepared by the Consultant, IGH d.d. Company from Zagreb, with assodiate documentation
presented several route variant solutions, and with the help of aamtdtia analysis one route
variant solution was chosen and an explanation was given whgtliee variant solutions were
rejected.

Decision:
BOSNA | HERCEGOVINA BOSNIA AND HERZEGOVINA
FEDERACIJA BOSNE | HERCEGOVINE FEDERATION OF BOSNIA AND
FEDERALNO MINISTARSTVO HERZEGOVINA
PROSTORNOG UREDJENJA | OKOLISA FEDERAL MINISTRY OF PHYSICAL
FEDERALNO MINISTARSTVO PLANNING AND ENVIRONMENT

PROSTORNOG UREDJENJA | OKOLICE

No: UPI1/03/02-23-4-53/05
Sarajevo, 01.08.2005.

Federal Ministry for Physical Planning and Environment, actippn request of the Ministry of
Communication and Transport of Bosnia and Herzegovina, for BmRPrary Environmental Impact
Estimate, No. 03-29-1017-3/05 dated 20.04.2005, and based on Articles 58, 59 andthé3 Laiv on
Environmental Protection ("Official Gazette of the FederatbrBosnia and Herzegovina No. 33/03),
Articles 3 and 4 of the Bylaw on plants and factories whicjuire an environmental impact evaluation and
plant and factories which can be constructed and commissioned tmby ihave an Environmental Impact
Permit («Official Gazette of the Federation of Bosnia aedzelgovina» No. 19/04) and Article 200 of the
LAW ON Administrative procedures ("Official Gazette thie Federation of Bosnia and Herzegovina No
2/98), hereby issues:

DECISION
ON PREPARATION OF AN ENVIRONMENTAL IMPACT STUDY

3.1.
3.2.
3.3.
3.4.
3.5.
3.6.
3.7.

3.1.

3.2.

3.3.

The Ministry Of Communication and Transport must submit to tedeFal Ministry an Environmental
Impact Study for construction of the Corridor Vc motorway, sedtioim4, Mostar North — Southern
borderline, for the variant solution chosen according to a miutgrer analysis, for the purpose of
further proceedings regarding environmental impact evaluation.

The Environmental Impact Study must include results of the miirelry Environmental Impact
Evaluation , mentioned in Item 7 of this Decision.

The Environmental Impact Study for construction and exploitation of the motonwstyinclude:

Description of the planned project/design

Description of the environment that could be threatened or affectéshyroject

Description of possible significant influence that the constructiojegroould have on environment
Description of alleviation measures

Outline of main alternatives

Non-technical summary

Possible difficulties

Description of the proposed project includes:

- Description of physical properties of the complete project @mdlitions of land use during
construction and exploitation of motorway;

- Description of main characteristics of the work processjraand quantities of material to be
used;

- Estimate per type and quantity of the expected level ofemmstterial and emissions (water
pollution, contamination of soil, air, noise levels, vibrations, ligigat, radiation levels etc.)
which are a result of the planned works;

Description of environment that could be endangered by the project must include

- Data on population;

- Data on flora, fauna, water, air, soil;

- Climatic characteristics of the area;

- Present situation regarding cultural and historical monuments and agibabheritage;
- Description of landscape;

- Specific elements determined in Preliminary Environmental Impact&tyanh;

Description of possible significant influence of the work on the environmkeich are a result of the
present works, use of natural resources, emission of pollatatiter and waste management must
include:

- Influence on population;

- Influence on flora, fauna, air, waters, soil;

- Influence on climate;

- Influence on structures including cultural and historical monuments andeatahat heritage;
- Influence on landscape;

- Inter-relations of the above given factors;
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3.4.

3.5.

3.6.

3.7.

7.1

- Specific influence of the project on the environment have beemndeed by the Preliminary
Impact Evaluation;
- Description of the methods proposed for Environmental Impact Evaluation.

Description must include all direct and any indirect, secondamulative, short-term, mean
and long-term, permanent and temporary, positive and negative influetiheesofbject project.

Description of alleviation measures consists of preventieasuores, decrease of alleviation of any
form of negative influence on environment.

Outline of main alternative solutions and reasons why the proposightvaolution was chosen,
taking into consideration environmental impact.

Non-technical summary contains a short summary of informati@ndivthe Environmental Impact
Study, avoiding technical terms, detailed data and scientific explanations.

Possible difficulties during preparation of Environmental lotp&tudy encountered by the
Consultant due to technical faults, lack of knowledge or lack of materislancial means.

Chapter on information about possible influence of the projech@mtivironment of another state, i.e.
Republic Croatia

Monitoring system with definition of the methodology and frequency of monitoring
Measures connected with working conditions in emergency or exceptiazdicsis.

Results of the Preliminary Impact Evaluation of motorway cangon in Corridor V¢, section LOT4,
which have to be taken into consideration during preparation of Environmental I8tpdy are:

Comments, suggestions of respective authorities, utility companiegovennmental organizations:

Federal Ministry of Agriculture, water management and forestry:

Influence on present and future planned potable water sourcesstadied in detail, and in this sense
opinions of the Municipalities Mostar,itluk, apljina and LjubuSki must be taken into account;
Prepare prevention measures for incidental and emergehagticis and prepare measures for
elimination of minimizing the influence of such situations on the environment

The problem of waste water collection and filtration must beesblfor all structures along the
motorway, and their transport to the recipients after filtration;

Precipitation waters outside the motorway strip, but whichinectoward the motorway, must be
collected and transported through canals, not mixing them with gewéy water which must be
additionally filtered;

Determine possible influence of motorway structures ondgiene of ground water flows on the basis
of hydro-geological and other investigation works, and undentagasures for prevention of these
effects;

Ensure special measures to prevent interference of freecswiater drainage due to motorway
construction, since the surrounding terrain can be threatened by floods;

Bridges and culverts must be of adequate dimensions to ensure free figh ofaters;

Plan and establish a monitoring system of surface and ground \wwaterder to follow motorway
influence on these waters and, according to need, undertake prevention saeasure

Ministry of construction, physical planning and environment of thercelovina-Neretva

County/Canton:

Study in detail soil protection and possible accidental situations, Wthaalon measures;

Hutovo blato must be marked as «Protected Nature Park aragafo-blato». The nature park area, in
relation to the flora and fauna has the highest protection levarapared to Buna and Bunica parts.
This is not stressed in the documentation, because there aagéegores of protection but all areas are
marked by the term «Hutovo blato».

These areas have an international significance for maiggiation birds, and since the motorway cuts
through this corridor, this problem should be given more attention, ifPtlaninary Environmental
Impact Evaluation as well as in the Environmental Impact Study preparat

The Tourist Association of the Hercegovina-Neretva Countyt@amhust participate in the public audit
discussions.

A «Book» should be opened for comments by the public/people.

Ministry of Transport and Communication of Hercegovina-Neretva CéDatyon

West variant solution (variant solution 1):

The West variant solution passes, by an interchange, connecting to county-iGa@t\ relatively long
distance from the town of Mostar. It passes through the middheafiéter protected area and after 1300
m crosses the River Neretva. This imposes a great tiorétae water resources and puts this variant in
an unfavorable position at the very beginning. The route continueg e hills west of Mostar and
passes through very important water protection areas of tltergtc and Radobolja catchment areas
which supply potable water to a large part of Mostar town. Megeffects of the route on these areas
can only be patrtially alleviated by special protection messwrhich in turn require more funds during
design, construction and maintenance of motorway.

Unfavorable relief characteristics with numerous viaduci$ tunnels makes is more so difficult to
overpass the climb up to Mostarsko blato area, increasing thieumios) costs and the visual effect on
Mostar town and the complete area is extremely unfavorable.

The Mostarsko blato area is reached through a tunnel, contintmgyh the ule settlement in the
immediate vicinity of the electrical power supply plant (oh¢he biggest electrical power supply plants
in this part of Europe), thereby cutting the overhead HV powes.lifke Mostarsko blato area is well
known as the habitat for numerous amphibians and endemic florawraddarts. The route passes near
a hydro-technical tunnel which would require special treatment of ridxat a

In the itluk Municipality area, the route mostly passes througtieseénts, which ultimately prevents
their development but also possibly requires displacemerfiosktsettlements. The route divides the
municipality in two parts, directly threatens the Bilepiolje water course and the Studea River
waters. The route also passes through an exceptionally fertile agetldnd with the largest vineyards
in Bosnia and Herzegovina, which is the backbone of economic deweto@md progress of this area.
Distance of the route from thetluk center of only several hundred meters makes thisuvasolution
unacceptable. Further on, the route passes at 600 m from thegdfie church. This is absolutely
unacceptable since Megorje represents a tourist and religious destination no.1 obxipyately one
million overnight stays per year.
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Central variant solution (variant no.7):

This variant somewhat bypasses water protection areas &mabieaagricultural land north of the

Mostar town. It passes along the hill slopes east of thetieRiver, which extends the route but has better
properties regarding the environmental and sociological aspect, enfaiotivey development of this area.

The route bypasses Mostar with a long tunnel, protecting it from noise jeitsrand pollution.

Area where this variant passes is protected by Spatial Devetagttans of former Socialist Republic of
Bosnia and Herzegovina and the former self-managing organizatibtostar, which are active, so
there is no spatial restrictions as a result of devedoprof settlements, i.e. urbanization of area.. Since
the route passes above the settlements, town development is possiblahevearst.

The route section crossing Buna and Bunica Rivers is a poteatiger to the ecological balance and
this area requires special protection measures. Area diesg tivers is very rich in flora and fauna
diversity, good for sports and recreation and is a well knowm@ufi the Mostar population and wider.
All this must be considered when deciding the micro location of the route.

The position of the Mostar South Interchange must be adjusted asamymssible to the route of the
future south bypass of Mostar. This would mean a better traffi;mection of the town and the
motorway and enable its better use , since Mostar is a big source andtidespoint of traffic.

Passing of the route south of Buna, a relatively scarcely poguleta, east of the Neretva River is well
chosen. Special attention must be given to the crossing ovislethéra River in the Pdelj area, which
is a very valuable cultural and historical monument and locality and mustteetpth

After Neretva crossing, the route continues on through #pdjina Municipality area and here the route
passes through the water protected area of Bjeline whichiesipppljina with water. Special attention
must be given to this part. After Neretva, the route passesgh scarcely populated area along the
apljina municipality borderlines, this greater negative effece not expected to apply on the social
and economic factors of this region, except in the Zviiaie, which must be carefully treated when
choosing the micro location itself.
The motorway route variant solution no. 7, up to the Croatiagielline crosses over the Rivers Trebi at
and Studerica and also passes in the vicinity of the Kravica fallee mentioned locations need to be
avoided and possibly optimize the route, along with adequate fwoteceasures of water resources
and landscape.
A part of this route variant is not in the Spatial Developim@an of the apljina Municipality and
Bosnia and Herzegovina, requiring a smaller change in the Spatialopment Plans. It should not
represent a bigger problem since the proposed route has dtisd gstrictions and obstacles then the
route part from apljina to Draevo, which is in the Spatial Development plans of the formera8sici
Republic of Bosnia and Herzegovina andpljina Municipality.
Central variant solution (variant solution no. 4):

The route corresponds to the variant solution no.7 up tisej@nd for this part, the same comments are
valid as for the variant solution no.7. The route passes af@nilature park Hutovo blato, continuing
through a flatland with very fertile agricultural land, passing in thiaity or through this land.

Although this route is in the Spatial Development plans of thedo@ocialist Republic of Bosnia and
Herzegovina and apljina Municipality and as such protected from urbanization camstruction, in
this part it is extremely unfavorable since it endangers tigebt potential of theapljina Municipality

— agriculture.

The route, if it passes through a large number of urbanizélensent, endangers not only their
development and spread but also establishes the need for relocation of Huese settlements.

General:

Decision on the final route variant is not possible withowrivdtional cooperation between Bosnia and
Herzegovina and Croatia, and the final route of the Adriatanian Motorway, in the manner best
suitable for both states.

Analyzing all available data, a logical and realisticusoh would be the possibility of overlapping of
the motorway in Corridor Vc and the Adriatic-lonian Motorwdgrm the Ploe Interchange up to

Po itelja and further through Bosnia and Herzegovina, north ofNdeire Park Hutovo blato, further
east along the slopes of Popovo polje e field area. Thanaolution would offer a quick connection
to the Ploe Interchange, and the economic, social ecological and othemicdlweould be considerably
decreased since one motorway route has a double significatisée&dwo traffic corridors with one

route).

Passing of the Adriatic-lonian motorway deeper into the Neumrlante approximately 20-25km

away, ensures its development, as well as development afetgkeboring municipality of Stolac ,

ensuring them good connection with the Corridor Vc motorway and the Adigai&nl motorway.

Government of the Herzegovina-Neretva Canton — Decision from the Seddi@7 10.2005.

From Mostar North to Pdtelj, the route should be laid in the manner defined by thati@p
Development Plan of Bosnia and Herzegovina and the town ofaMdatrther on from Pdelj, the
route would continue on a bridge over the Neretva River towar8dhth borderline. This route has the
least number of spatial and territorial restrictions, hainngind normal town development, position of
interchange on the south motorway side in relation to the Ktmsta Bypass, protection of cultural and
historical heritage in Pdtelj, protection of water courses of Bjelava and Riveesdia, Trebi at and
Studenica, the Kravice Falls and the Zvirevsettlement.

itluk Municipality

Municipality Department for civil engineering, spatial development anotamaental protection:

Potential motorway routes that would pass over tiileikk Municipality area usually all pass near the
Municipality center, pas through old cores of the settlementkear borderlines, which have become
areas for urban construction in the past 20 years. Settlertienugh which the motorway passes are:
Dobro Selo, Gradini, itluk, Krehin Gradac, Vionica, Potpolje and Mejorje. Population of these
settlements and settlements east of the potential motoraaty make one half of theitluk
Municipality population. This means that construction of a motgrerathis potential route would cut
the municipality in two parts in the demographic sense.

Area which inclines toward the School ,Fra Didak Buhiin itluk, and which has 1250 pupils would
practically be divided in two equal parts regarding pupils. Theessituation occurs n the High School
,Dr Fra Slavko Barbart' — itluk, which has 850 pupils with a tendency to increase.

Eastern part of the itluk Municipality would loose its administrative bonds with theinicipality
center — itluk, and the employees of public services, utility and otherpeomnes loose a normal
approach or access to places of work.

Municipality itluk area is considered the largest vineyard in Bosnia andeHevina, with a long
tradition and significant production of wine from autochthonous sitetdka and Blatina. The oldest
vineyards in Bosnia and Herzegovina originate from the «Dubraraa , settlement of Potpolje, and
the potential motorway route would pass through this area.

The route would also pass through fertile agricultural land, good for fruit ardpsaaluction.
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- One part of the potential route would pass through the ullaje area not far from the church and
religious buildings. Each year this site is visited by overmiiéon pilgrims. Therefore this site must
be protected for pilgrimages and tourism.

- The Brotnje area is considered an area without water (ndisagisurface water courses), but this is
one of the rare areas where each households has water s@mpheitieir own source. This area is a
large underground aquifer, significant for the Studten River and the water sources on the right
Neretva River bank. The water source in Bildfolje has not been especially mentioned regarding
protection although it supplies the completduk area with water and parts of adjoining municipalities
Ljubuski and Mostar. This underground aquifer has bed intensiveliedtidthe past 10 years and the
water from it is used in industry and agriculture.

Municipality Council itluk is of the opinion that all variant solutions are noeatable because of the
following reasons:

- All variant options passing through théluk Municipality pass through a narrow corridor through the
municipality center, parts which are most populated. Titlek settlement as an administrative center,
i.e. its parts where all public, cultural, educational, sport and etttevities are would be practically
divided in two parts by this Corridor.

- The itluk Municipality is in a large aquifer, very significafir the Rijeka Studemca sources and
water sources on the right Neretva River bank. The water esonr8ileti e Polje is not especially
mentioned regarding protection although it supplies the compldte&k area with water and parts of
adjoining municipalities Ljubuski and Mostar.

- The Council considers unacceptable the act of complete madirgition of the tourist and other value of
Me ugorje in comparison with some other tourist and recreational reerfiiee Meugorje religious
center is the most important tourist destination in Bosnia ancegevina regarding the number of visits
and its position on the tourist maps of the world. Each yeaublteje is visited by over one million of
pilgrims throughout the world. Construction of a motorway only a stistance from this center and
only a few hundred meters away from the residential and hata$ §Krstine — Trome), is ignoring
the «Oasis of Peace» , the main characteristic of the center.

- With over 1000 ha of vineyards the Brotnjo area is the largestaiide@yea in Bosnia and Herzegovina.
The Complete itluk — Brotnjo Municipality area is favorable for wine prodantand thus marked the
heart of wine industry in Bosnia and Herzegovina.

The Tourist Association of the Hercegovina-Neretva County/Cantontluk — Me ugorje — Bijakovii
Branch office

- Construction of a motorway would put in danger the «Oasis of Reac®ne of the most significant
characteristics of the area Because of similar reademsg]dsign for construction of a new airport near
Me ugorje was recently rejected.

- New motorway would not significantly increase the number of stanisiting the area, except from
countries naturally inclining to the corridor, since recent stusli®w that over 80% of all pilgrims come
from the western side, i.e. through Croatia. Also, most of thstgeeming in from Croatia use airports
in Croatia - Split and Dubrovnik, and significantly less th@ats in Sarajevo and Mostar. The local
community however would have a good motorway at their disposal withrgotisn of the Split —
Dubrovnik motorway section.

- Most of the hotels are situated near the future motorwadtlefents like Krstine and Troma). This
significantly restricts future development, i.e territorial sgrefthis area.

- The itluk Municipality has other, still not sufficiently exploitethurist potential in other fields, like
eco-tourism, eno-tourism, rural tourism and these forms of tousisuid be restricted or threatened
with future motorway construction on the proposed route. Surfaceofkgilknf, which is the itluk
Municipality is a small area, but with the highest number ahily or household vineyards in

Herzegovina, representing the backbone of future development of thecipality. The Tourist
Association Project called «Wine road in Herzegovina» will boost rypal tiyurism in the Brotnjo area.
Production of healthy food and by natural processes is a signifaaot in the development of eco-
tourism which would be completely threatened with construction ef riietorway variant solution.
Clean non-polluted air and waters in Brotnjo, lack of largestréhl pollutants is a great advantage of
this area, and all future development plans are based on this.

There is over 500 tombstones — the so called egistewhich represent the most significant and the
oldest cultural and historical heritage. Every villagehis tarea has sites with these tombstones, which
will be used in tourism in the future.

Association of wine-growers and wine producers of Herzegovina

The itluk Municipality is the only one in Herzegovina whose territory cotgyefavors wine-growing;
Analyzing the present soil division or categorization, we se@ that large surfaces, categorized as
grassing land and forests are on rocky and karst terrainthanthey can be easily transformed into
wine-growing land with application of agro-technical measuress Tineory is supported by the
vineyard planted in Blizanci area, with grapes of superb tguathich is used to make the famous wine
«Kameno vino» and «Tvrtko».

One year ago the Strategy for agriculture development in blevazea-Neretva County was published
and according this surfaces under vineyards will be significantlyasece

A part of wine-producers has already started production of @wsywone criteria for this being that it
absolutely excludes any vicinity of roads and motorways.

apljina County

It is not clear, analyzing the available documents, why nsalution 5 is being rejected, which is
actually the east variant and variant 4 has been praatbimbe the east variant, which is in all respects
the central variant, following the complete Neretva River coursé& sduflostar.

Out of the three analyzed variants, two (4 and 7) pass throughafifiina Municipality area and from
the environmental, economic and social aspect, have negatives effethe complete area and as such
are unacceptable.

Variant 4 affects the Neretva River water courses, dsasethe Rivers Bregava and Krupa and the
Hutovo blato area, and variant 7 affects water courses of tleesRieretva, Studeita and Trebi at as
well as the water catchment area Bjelave with a dedigystem of water supply to over 40.000
inhabitants in the apljina, Stolac and Mostar Municipalities.

The routes 4 and 7 include the high quality and fertile agri@iltand which is a major source of
income for the population ofapljina Municipality. Existence in these areas would beateresd if the
land was taken away or affected.

Both variants affect protected areas of the Hutovo Blato nature pathaidebi at River.

The future development strategy of this area is also basedqual development of all parts of the
municipality using all available natural resources, and eoallahility of all infrastructure conditions
on all parts of the municipality. Construction of a water suggbstem to areas like Dubrava, Zviravi
and Pravac, would give adequate conditions for a social and economiogeeit and construction of
a motorway would again create a tendency of abandoning these areas.

Rest of the comments are related to the connection with dnatis — lonian motorway and is not the
subject of this Decision.
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Neum Municipality

- The subject motorway route variants (1,4,7), for constructionnedtarway in the Corridor Vc are not
in the Neum Municipality area, therefore we think that varamhould be still seriously considered
because it is a variant with least structures, enables quiekopavent of these scarcely populated areas.

- Motorway route of the Pl@ — Dubrovnik must be defined in the part passing through Bosnia and
Herzegovina so that the optimal route for Corridor Vc motorway be defined, as well as future
interchanges of these two routes.

- Rest of the comments is related to the connection with the t&dridonian motorway and is not the
subject of this Decision.

Public Company in charge of «Adriatic Sea catchment area water courses»

- Further analyses of possible influence of the Corridor Vc matgr, section LOT-4 on the present and
future potable water sources and their sanitary protection zaskdbr opinions of the Municipalities
Mostar, itluk, apljina, Stolac, Neum and Ljubuski);

- Analyses possible influence on present and future potable watece on the territory of Republic
Croatia (eg. Prud, Modro oko etc.), with their sanitary protectiez on the territory of Bosnia and
Herzegovina;

- Drainage of carriageway waste waters to be solved ocdimplete route length with strict filtration
measures (oil and grease traps and separators), and only aftésrfildégcharge into the recipients;

- Prepare prevention measures for possible accidents or emesieations (turn over of car cisterns) or
prepare respective alleviation measures for protection @raat environment with respect to the karst
terrain sections and sections near surface water courses;

- For all structures on the route as well as all roadsidecsefatilities along the roadside collection and
filtration of waste waters;

- Possibly solve drainage of mountain waters inclined toward therway, irrespective of the waters
from the motorway strip and for this use the natural conditions as mydssible, gullies etc.,

- Analyses low country motorway variants because of possible influenttecgled areas;

- Hydro-geological investigation works determine possible inflaepfcspecific motorway structures on
the water regime (tunnels, caverns in karst);

- Analyses in detail and propose «regular control of surfacegemehd water quality at main critical
points» as well as «periodical control of changes in the local etersys;

- Bridges over water courses to be designed and constructgaesent no obstacles in normal
communications;

Public Company «Elektroprivreda» ( Power supply company) of Bosnia andydeirze

- An overall comment given on the Documentation for preparationainftnary Environmental Impact
Evaluation for all 4 LOT's, suggesting that in the Environmelmt@lact Study preparation stage an
unique approach be defined and respective level of data analysis be done fodieattial section.

- Mark as important description of possible conflicting sitwatdue to crossing over protected areas ,
cultural-historical monuments and protected nature parts and destructiorechbas.

- Consider important to point out possible conflicting points withrlowad power lines and other
infrastructure objects (basis for further analysis by respe€@ompany services)

Public Company «Elektroprivreda» ( Power supply company) of tbati@n Community of Herzeg
Bosnia (HZ Herceg Bosne)

Any of the given motorway variant solutions in Vc Corridor wilspainder the HV lines. During design
preparation, care must be taken about HV lines, i.e. legalatémg to be respected when HV lines
cross the motorway route;

After final choice of the route all places of inteits@t of HV lines and motorway must be analyzed in
detail and communication established between motorway designers pecivesCompany services.
During Design review, participation of Power company representativesripusory;

The given corridor has no point of contact with the production planthieofPublic Company (JP
Elektroprivrede HZ H-B ) (hydro-electric power plants NMwsand apljina) and as such does not
require special criteria regarding design preparation and construction.

The Public Company JP Elektroprivieda HZ Herceg Bosne, findeesting the points where the River
Buna and Neretva are bridged over at the Gradina MountainPaeitelj, from the aspect of planned
construction of the hydro-electric power plants HE Buna andPblielj on the Neretva River. Because
of this the Electric Power Supply company is requesting the ewadion and coordinates of the bridge
structure at Gradina so that additional details regarélingre HE Poitelj 8points of contact with
motorway) can be solved.

Also the exact route from Pitelj to the Southern borderline is enquired so that plans of eatiwitof
the hydro-electrical resources of the Trebi at River can bewede

Public Company «Forests of Bosnia and Heezegovina» (JP Bosanskoherkegovae)

Informing that activities regarding preparation of Environmentgbdct Evaluation are not in their
jurisdiction and that they have sent all received materialshe Cantonal Forest Company «Sarajevo
Sume» doo.

Public Company BH Telecom

Informing that only after the final route variant is chosery tb@n analyze effects on the constructed
infrastructure of the Public Company BH Telecom-a dd Sarajevo.

COOR

Having in mind that the variant solution no. 7, favored by the authiotke Environmental Impact
Evaluation, passes through 11 inhabited places as well as lihaotagirist zone of the Kravice Falls,
during preparation of Environmental Impact Study, special attentigst be given to noise protection
measures, especially during construction works but also during motorway diqioita

Do not agree that motorway construction has no effect on aityguaéinsiderable emission of dust and
exhaust fumes occurs during construction works, if no adequatectoftalleviation measures are
applied./. Air quality directly influence the health of people,dland fauna. The Study should consider
this aspect seriously.

FONDEKO

Consider that timely information to the population about a progaignificant as this one has its full
justification and will bear positive results.
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- Consider that their Company —Fondeko - as a non-governmental zatiami which has numerous
experts in all relevant fields of expertise can contribute mmohe to more serious tasks in Study
preparation than just informing the public and in that sense offer theg fer cooperation.

- All sections deserve due attention in their opinion , buttby single out section LOT3 as especially
significant and the rest of the comments are about this section.

Regional Environment Center for Central and East Europe — REC

- Variants affecting the Hutovo blato area and the Neretva River must loedvoi

- Missing documentation on cultural and historical monuments andsvaksd to be obtained to avoid
possible damage or destruction of these monuments

- Variant solution 7— central variant option has the advantagakeofation of most negative effects on
environment by applying protection measures.

- With respect to unavoidable destruction of natural monuments andsyalndertake all measures to
remedy damage to the environment. Measures of landscapeatiestorflora and fauna and protection
measures regarding people must be included into the motorwaygtpfoge construction of passages for
animals and game, culverts for amphibians and reptiles, consirwétnoise protection barriers and air
pollution decrease).

Suggestions and comments from the Public discussion audits which must dedrioto the
Environmental Impact Study:

Mostar, June 22, 2005.

- Take into account all strong winds occurring in the Mostar are&dke of Winds for this area in order
to avoid closing of the motorway for traffic during strong windwoences, which is the case now for
the section OrtljeS — Buna.

- More attention to be given to the Hutovo blato Nature park, becaluthe migration birds and their
corridors and the vicinity of motorway.

- Monitoring of animal population needed during construction and exploitation stage.

- The old Physical Development Plan of Bosnia and Herzegovivalits until a new one is adopted. In
this Plan, the Corridor is mapped and maximally protected frormushading. Ministry for Physical
Planning is of the opinion that the old corridor must be respected.

- What kind of measures and to what extent are they to be épfaiethe protection of the down-stream
surfaces of the Neretva River which belong to Croatia and Bosnia and Henaggo

- During route definition , ownership of land and urbanized parts of areas muspéeteds

itluk, June 23, 2005.

- Any variant, passing near Meagorje is not acceptable for numerous reasons (given in Item 7.1.).

- There is a very important water source near the Neretwer RAll analyses done in the past 25 years
show that this source, depending on the season, fills its 70-9%%terf from the hinterland. Variant
solution 1 cuts the hinterland along its complete length.

- Proposed variants transversely intersect the Brotnjo tatunit across a very fertile land. What
significance in all analyses or position on restriction lists laat®e of intersecting such unit ?

Keep in mind that every household grows and produces wine. Whaiicdlweould the motorway have
on the livelihood of these people?

If one of these variants is accepted what are the critdren motorway passes through inhabited area.
Physical development plan of thetluk Municipality has changed considerably, what will happen to
existing buildings or structures?

According to variant solutions the motorway passes some 30@mn tfre municipality center. This
would mean intersecting through thetluk town and cutting it in half, thus endangering further
existence and development.

The proposed variant solutions correspond to situation layouts frope#nel975. Present situation has
changed. What will happed to people who would loose their homes siglteofenotorway construction,
having in mind that business structures, plants and factories are thdeasenell.

Special attention to be given to protection of people. Ifavarsolution 1 is chosen, are inclining toward
the elementary school would be divided in two halves, creatirtgicegoroblems, eg. How will the
children reach school, how many kilometers do they have to tedw@ Many residential and business
building would be threatened.

Other comments from the public discussion are given in written form in Item 7.1.

Ljubuski , June 23, 2005.

Numerous questions asked regarding point of contact with Croakih is not the subject of
discussion.

How will the Trebi at River be protected during constructiworks and use of motorway, if a bridge
over the river is planned.

All three proposed variant solutions pass in the areas of #aest water sources, one being Vakuf.
According to the water supply program of Bosnia and Herzegaated 1999, the Vakuf water source
is planned to supply water toitluk and LjubuSki Municipalities, possibly further. Has sonmagh
changed in that respect? The Vakuf water source has no sgmitéegtion zone, this is still to be done.
Proposal is that a Study be done, sanitary zones defined and #msrtakaccount in preparation of the
Environmental Impact Study.

Regarding the environmental aspect of variant solution 7, thie rocludes a bridge over the Neretva
River, Studenica Bridge and Trebi at Bridge and a relatively long sectitinin the canton, app. 14-
15km. It is evident that attention must be given to these twey drossings in the Study preparation,
which represent environmentally preserved areas.

Any variant solution, which will pass through this area willgpager a very karst terrain. Both variant
solutions would pass at app. 200m above sea level. Underground wateiodiis area are at 100 m.
Having in mind the karst terrain, the question is what vapgen to these ground water sources which
supplies water to the population of the area. A certain amduwvdter collecting on the carriageways —
where will it go, with large quantities of pollution, eg. Rubbetipi@s, dust, combustion dust; will they
go directly into the ground waters. What can be done to preventtipollaf the source under
itomisli , supplying water to the completeitiuk municipality and some areas of Ljubudki; the
Studenica source and other sources that will be threatened ?

Has a hydrological Study been prepared of the ground water coursassédhe West-Herzegovina
Canton has no such study prepared. What will happen to the LjubuSkatafea same time the Prud
well catchment area, supplying 60.000 people with water, if the motawuge variants run through
this area. Significant aspect of the Study is a study of the gnwates and protection of water sources.
Most important for the Ljubuski area is to protect the waaexd soil, which is the true treasure of the
area.
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apljina , June 27, 2005.

- The variant solution where the route crosses over to the Ngtdtva River bank near Htelj could
endanger the catchment area foapljina. In case this variant is adopted, a detained Study Imeust
prepared since it could cause irregularities in the waigplg of apljine. The area also includes the
Zone Il catchment area, Bjelave.

- Significant water courses of this area are the RiveeeeNa, Krupa, Bregava and the Hutovo blato
nature park, Bjelave water source which supplies over 20.000 peibplevater soon to be widened to
supply water to 40.000 people.

- The area also includes protected areas — Trebi et Rikeat. @rocedure initiated to proclaim it a
protected area of significance, landscape along the Trebi at Ripeotected.

- The only chance for development of this area is agriculincethe Hutovo blato nature park as a very
interesting tourist destination.

- The Neretva River valley must be preserved and which éssanse endangered even now with all the
hydro-electric power plants which caused changes in thewtesadf eco-systems. What is left must be
preserved. Each of the three variants in a sense endanger this area.

- The apljina area is the richest water basin area. This paterzegovina has abundant water sources,
several rivers only in theapljina area.

- The route occupying the Hutovo blato area at the southern boundarpcaupies class | soil, soil used
for intensive agricultural production supply income to peoplavilltalso directly interfere with bird
migration, which is a characteristic of this area. Migragi along the Neretva River delta on its
southern, Croatian side and in the Hutovom blata are very codn&diere birds during the day abide
downstream and during the night upstream. This is the only proteatack part in this corridor of
world and European significance.

- Passage of the motorway corridor through tlapljina Municipality area is not acceptable because of:
dense population, exceptionally fertile agricultural land , ichate vicinity of the Hutovo blato nature
park or even intersection of the park, the area alreadyhkasounty road M-17, large extensive road
network as well as the vicinity of the Neretva River.

- Variant passing through Pitelj must consider protection of: water sources abowegljina (closed
drainage system over the bridge), Zvirowettlement, crossing of the Studma River, crossing of the
Trebi at River;

- Overlapping of the Adriatic — lonian motorway route and the CorNdomotorway route would have
positive effects on the environment.

- Route variant passing through west Herzegovina will desti®yorje, agricultural land bringing income
to households. Why abandon the eastern variant route which has no agtitarid®

Stolac, June 27, 2005.

- Why insist on the Ple Interchange and reject the variant with least obstackssing through
uninhabited areas. Considering that the two motorways can connedd¢Cdfc motorway and the
Adriatic — lonian motorway, why not have both within Bosnia and éfgoxrina and still reach Ple
quickly?

- Discussion was mostly about why the variant solution throughStmld apljina is not in the narrow
choice of variants, but not from the environmental aspect.

Neum , June 28, 2005.

- The Neum Municipality prepared numerous documents, urban developmentpthother documents
and Studies, Even Environmental Impact Studies. Completed somesigaificant projects, did this
team have access to these studies and projects?

- Are institutions in charge of tourism included in this project?
- Are equal water management requirement applied in Croatia and Bosnia aadddara?

- Mentioned that Neum has an important place on the Adriaticdonimotorway and position of the
Corridor Vc motorway in relation to that.

EXPLANATION

The Ministry of Communication and Transport of Bosnia and Herzegoxegagested from this
Federal Ministry a Preliminary Environmental Impact Study aftorway construction in the
Corridor Vc, section LOT 4: Mostar North — Southern borderline with Croatia.

The request was supplemented by documentation for a Preliminampimental Impact Estimate
prepared by the Consultant, IGH d.d. Company from Zagreb and assodiaée documentation
presented several route variant solutions, and with the help of aamtdtia analysis one route
variant solution was chosen and an explanation was given whgtliee variant solutions were
rejected.

The motorway construction project, based on Articles 3 and 4 d@ylav on plants and systems
that must have an environmental impact estimate, plants and syb@nesin be constructed and
commissioned only if they have a permit regarding environmentakimgéOfficial Gazette of the
Federation of Bosnia and Herzegovina”, No. 19/04), is on the list of grogect which need and
Environmental Impact Study before the Environmental Protection Pernstisds

In accordance with the procedure for Preliminary EnvironmentgaadiEvaluation, and Article 36
of the Law on Environmental Protection, documentation for the preparatioBrediminary
Environmental Impact Evaluation was available to all interesteitepaon the web SITE OF THE
Federal Ministry for physical planning and environmetittp(//www.fmpuio.gov.bg/ and
submitted for evaluation to the following instances and companies

Federal, Cantonal and Municipal authorities:

Federal Ministry of Agriculture, water management and forestry

Federal Ministry of Communication and Transport

Federal Roads Directorate

Ministry for Construction, physical planning and Environmental ptmef the Herzegovina-Neretva
County/Canton

5. Ministry of Economy, entrepreneurship and agriculture of the Herzegid\eretva County/Canton

6. Ministry of Transport and Communication of the Herzegovina-Neretuay/Canton

7. Town Management Administration Mostar Mostar
8
9

PoNPE

itluk Municipality

. apljina Municipality
10. Stolac Municipality
11. Neum Municipality
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12. Ministry for Physical Planning, resources and Environmental &tiote of the West Herzegovina
Canton

13. Ministry of Economy of the West Herzegovina Canton

14. Ljubuski Municipality

Public discussions:

1. JP Elektroprivreda BiH dd (Public company for Electrical power suppBoshia and Herzegovina)

2. JP Elektropriveda HZ Herceg Bosne dd (Public company for ilecpower supply of Herzeg Bosha
d.d.)

3. JP Vodno podrye slivova Jadranskog mora (Public Company for catchment area of tlaiéd\&ea)

4. JP BH Telecom

5. Hrvatske telekomunikacije d.o.0. Mostar

6

7

8

JP BH Sume (Public company for Forestry)
JP Sume Herceg-Bosne (Public company for Forestry in Herzeg — Bosnia)
eljeznice Federacije BiH( Railroad Company of the Federation of BammibHerzegovina)

Non-Governmental organizations:

1. Regionalni centar za okoli§ za BiH - REC BiH — Regional &efdr Environment of Bosnia and
Herzegovina

Centar za okoliSno odr ivi razvoj COOR - Centar for sustainableldpment
FONDEKO

EKO MRE A BIH

Ekolosko drustvo «Slapovi Kravice»

EkoloSka udruga “Movara”

Ekoloska udruga «ZEMLJA, VODA, ZRAK>»

Ekoloska udruga «<MOBIOS»

EkoloSka udruga "Lijepa nasa"

0. Udru enje graana za zastitu i unaprenje okoline «Oaza» Mostar

BOONOOA~ON

From the above named, the comments were submitted by: Federatryiiois Agriculture, Water
Management and Forestry, Government of the Herzegovina — Ne@xuaty/Canton, Ministry of
Construction, physical planning and environmental protection of theegevina-Neretva County/Canton,
Ministry of Communication and Transport of the Herzegovina-Neretva C@arydn, Municipality itluk,
Municipality apljina, Municipality Neum, JP BH Sume, JP Elektroprivreda,BIP Elektroprivreda HZ
Herceg Bosne, JP BH Telecom, JP for «Vodno pgdrslivova Jadranskog mora», Centar for sustainable
development — COOR, Fondeko, Regional center for environment of Bosnia andddaraeREC BiH.

Federal Ministry for Physical Planning and environment in associatibrtivg Ministry of Communication
and Transport of Bosnia and Herzegovina organized public discussions onlithen&ng Environmental
Impact Evaluation of the Corridor V¢ motorway construction project, sectidn4d:®ostar North Southern
borderline.

Public discussions were held in the following Municipalities:
1. Mostar, June 22, 2005, Training center
itluk, June 23, 2005, KIC «tluk»;
Ljubuski, June 23, 2005, Police adm. Building hall, Ljubuski;
apljiina, June 27, 2005, Police adm. Building halpljina;
Stolac, June 27, 2005,Restaurant «<Sampjero»;
Neum, June 28, 2005, Hotel «Neum»;

o gk wn

Invitation for Public discussions was published in the daily papers bagaz" and « Oslob@nje», on
June 06, 2005, and on public places of the mentioned Municipalities. Documentatiapémapon of the
Preliminary Environmental Impact Evaluation was available for aisaty municipalities Mostar,itluk,
Ljubuski, apljina, Stolac and Neum, at the Federal Ministry for Physical developmeirevironment,
Ministry of Communication and Transport of Bosnia and Hezegovina and on thétevebtee Federal
Ministry.

Public discussions were held according to the following agenda:
1. Presentation of the legal basis for the Environmental Impaalu&ion — representative of the
Federal Ministry for physical planning and environment
2. Presentation of documents for Preliminary Environmental Impgaeiuation — representative of
Client and Consultant
3. Discussion, answers, explanations

The Discussion was visited by 50 participants in Mostdiluk - 42 participants, Ljubuski — 27
participants, apljina — 34 participants, Stolac - 19 participants and Neum — 31 partidipiantes of the
Meeting were taken.

Summaries of comments, opinions and suggestions and Summaries of Public @isowsseé summed up
and present an integral part of the Contents of the Decision on Pi@pafdEnvironmental Impact Study.

With respect to the above mentioned, a Decision is brought as in the Endatisg.C
This Decision is final without possibility of appeal.

An Administrative dispute can be initiated against this Bieniat the Cantonal Court within a period of 30
days, counting from the day the Decision was received.

In accordance with the Law on Federal administrative taxeffjqfaD Gazette of the Federation of Boshia
and Herzegovina no. 6/98), No. 55. Item 3. Par. 4. administrativef 8@,@0 KM was paid to the State
Budget at the UPI Bank.

MINISTER

Ramiz Mehmedagi

Copy to:

- Ministry of Communication and Transport of Bosnia and Herzegovina
- Documents
- Archive
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8 DIFFICULTIES ENCOUNTERED DURING PREPARATION OF ENVIRONM ENTAL
IMPACT STUDY

8.1 POPULATION

Information that would be of interest for a sociological analgsid which are available are for the
most part not updated and refer to the pre-war period, and the chastgéeimnd administrative
division of the area. Physical plans with development projectionsoarealistic because they were
prepared in different State system and with initial assumptitimshvhave significantly changed in
relation to the present situation.

8.2 WATER

Greatest obstacle during preparation of the Environmental Impact Stiide problem of lack of

information, i.e. the need to undertake detailed investigation workardiag waters at the level of
Main design, having in mind their potential negative influence on the mayoitself as well as

potential negative influence of the motorway on waters.

One of the problems is the lack of a detailed hydrological ofafhe narrow motorway strip

prepared on the basis of investigation works. Position of gregse i@ been defined in the
Preliminary Design, but before the final positioning as well les position of structures for
additional filtration, detailed hydrological base maps must be deassof the narrow motorway
strip, scale 1:5.000. The structures must not be positioned in aq@és where high levels of
ground water are recorded, not to obstruct the ground water hydtaulicefgime. Having in mind

the above given data, a control of potential influence on water musbrie on the basis of data
which will be available after completion of investigation workshat level of Main Design, i.e.

hydrological maps and longitudinal profiles of the narrow motorwayp st detailed scale of

(1:5.000).

8.3 FLORA AND FAUNA

Detailed scientific knowledge and understanding on the distributioroiaf, fregetation and fauna
in the area of potential motorway route do not exist. Physicalla@went plans of towns and
municipalities are also somewhat outdated and are not in ancerdath the actual situation in the
field or with the new criteria applied in protection of individualpland animal sorts and valuable
nature areas.

8.4 LANDSCAPE

Most part of the terrain in the motorway strip can not be aedesscause of danger of mines,
preventing direct insight into the situation on terrain. Data basamittation and other documents
are lacking which would help in the analysis and evaluation ofenfla on landscape — type of
landscape, physical development plans etc. Insufficient time tasfoec preparation of
Environmental Impact Study also reflected on the time avaifableisits in the field, since this
was done during the winter period, without vegetation.

8.5 PROTECTED NATURE PARTS

Difficulties during preparation of Environmental Impact Study awstig relevant to the lack of
documentation or documentation which is hard to obtain, different jurisaécfor environmental
protection subjects during the past ten years because of charthesadministrative organization
of state and government, as well as numerous other documents, ohdstich define some kind
of protection over some parts or nature areas. (Physical development plarentdiites etc.).

8.6 GAME AND HUNTING

Difficulties encountered during preparation of Environmental Imhpaaly mostly refer to the legal
legislation which is not completely in accordance with the LawHanting (which defines areas
where hunting is forbidden) and which is in accordance with provisioaghef States in the region
(Croatia, Slovenia). Also, another problem represents data gathisEvingelevant institutions in
charge of this problems (local authorities, hunting associations® fivece are not management
indicators available.
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9 TRANSBOUNDARY INFLUENCE

9.1 POPULATION
Potential transboundary influence of the planned Corridor is a fact and will be inrtheffor

1. Increased traffic of passengers, vehicles and goods on Croatian territory

2. Increased chance of accidents due to increased traffic

3. Increased accessibility of some parts of Croatian territory

4. Increased inflow of tourists, transiting guests in Croatia

5. Influence on the strengthening or selective distribution of econmmiibdusiness activities in the
wider and specific Croatian regions of motorway passage. W#bect to better international
access, increased tourist development is expected in the casdeell as redistribution and/or
decrease of some activities (eg. agriculture).

9.2 WATER

The LOT 4 motorway section passes through the territory ofFdnderation of Bosnia and
Herzegovina in its complete length. However, having in mind theaspinension of this section,
the project can influence transboundary waters in Croatia.

The designed motorway route on this section from km 50+375 to km 51+325 b&wéef) and
apljina, cuts across the Neretva River with the “Neretva” dgridength L= 950 m. The Neretva
River is a trans-national River (With Croatia with karst ewedurse characteristics,
morphologically and in the physical — chemical sense. In this respaxase of accidents, possible
pollution across the borderline is possible into the Neretva River and further on inidriduecA

Accidents occur, especially when car cisterns carryimrgpig@us matter turn over near water
courses. Water pollution in such cases is possible when hazardousalmatee spilled and
depending on numerous specific factors, even transport of such polluttos territory of another
state. (Croatia).

The risk of accidents occurring when transporting hazardous goods can be defieetrifdture of
transported goods are known and some basic data on traffic acadehessubject section. Based
on this , probability of accidents can be determined and undertake poevergasures accordingly.
With respect to available data on traffic accidents on the cuggetion we can conclude that the
probability of accidents carrying hazardous matter is smallpbsgible, and prevention measures
must be undertaken to protect water courses from hazardous mattemapart of this pollution to
the territory of another state (Croatia).

Hazardous matter is very toxic, oxidating, explosive, eco-toxamrfable, self-combustible and
other matter dangerous for people and environment. Each road hasiig tbe transport of
dangerous substances with respect to its position in the network, asillgp@®nsequences are

especially dangerous in biologically valuable areas and place® wiadfic is dense, which is a
characteristic of the planned road.

Considering transboundary influence on ground waters, special attentisinb@ given to the

section part from km 62+100 to 67+329 since it passes through watectpmotzone of the Prud

source, i.e, the sanitary protection zone categories Il, 1ll andviNch is on Croatian territory.

Since this is a high risk zone for ground water pollution, all measuust be taken for prevention
and alleviation of potential negative transboundary influences by respadinzites.

With respect to all of the above, all measures must be taken to bring accideniaitaum

Along with water quality monitoring along the planned motorway rcantéd, adequate measures of
prevention, possible water pollution transport can be prevented. A quick atfomsystem must
be established which will inform water authorities in CroatiasTkiall applicable to accidents
which could negatively influence water during the construction stage as well.

9.3 AIR

Unavoidable products of fuel combustion are gasses, primarily cambmitrogen compounds.
With the use of German Guidelines MLuS (Merkblatt Gber Luftvesimngungen an Stral3en) amd
assumption of and average traffic load of 30.000 vehicles daily, emie§i3367 g/kmh C®and
2641 g/kmh N@ was calculated. This means that the overall emission on thectsgkfion
67,3 km long would be 226,6 kg G@er hour and 177,7 kg NOper hour. Yearly emission is
therefore 1.985.016 kg GGnd 1.556.652 kg NQof gasses. The emissions are and unavoidable
result of the use of liquid fossil fuels. As already desttilin chapter 2.2. ,Influence on air®,
looking at the local level, emissions of toxic gasses are naa tiireat to human health, not even
along the motorway, so it can be concluded that the transboundary influginibe insignificant
because of dilution process.

At the global level, emissions of these gasses, especiallywdlOhave its effects in the global
emission and the greenhouse effect, which is a result of thenptesknology of motor fuels, and
if transport is to be further developed, these fuels can not be avoided.

9.4 FAUNA
If all given general, special and technical protection measuwesgespected, significant unfavorable
transboundary influence is not expected.

9.5 PROTECTED NATURE PARTS
If all given general, special and technical protection measueegespected, significant unfavorable
transboundary influence is not expected on protected nature parts in Croatia.
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10 SYSTEM OF MONITORING FOR DEFINITION OF METHODOLOGY

10.1 STARTING POINT OF MONITROING ( PRIOR TO WORK EXECUTION)

Introduction

Preliminary Environmental Impact Evaluation (PEIE) was preppeagdllel to the Technical Study
and the Preliminary solution. Investigation results obtained atdkat Ifor water resources were
used in the process of evaluation of the variant solutions, new impeot@negarding definition of
the optimal motorway route, and as a result good Base maps vesle for further design
development stages of the motorway drainage design, respedtirggtattions regarding water
sources along the LOT 4 corridor route. Documentation connected to #leniRary
Environmental Impact Evaluation analyzed the corridor 5-8 km wide obhQfie4. After the legal
and abiding procedure within the PEIE was completed, a summaoynohents and opinions and
suggestions of all interested parties was done making this graihpart of the Contents of the
Decision of preparation of Environmental Impact Study (EIS) for LOT 4.dégssion also requests
that a monitoring system be established for ground and surface watertat 4harea of influence
with a definition of the methodology and frequency of monitoring.. Theikling prepared for
one chosen route variant solution and is synchronized with preparatiba pfeparation of the
Preliminary Design for Corridor Vc motorway. Starting point loé tsurface and ground water
quality in the area where the Lot 4 motorway passes is given in Chapter 4.5 oaidyis S

This Study also presents a monitoring plan for ground and surface quatiéty. Most important
point of the plan is to establish monitoring of surface water qualitije area of future motorway
influence for the following: new planned measurement stations @) tprany form of construction
works (zero monitoring), and for all stations (5+9=14) for the coasbn and exploitation stages.
Positions of the measuring stations for surface water monitoring areigidéEachment 12.3.5. of
this Study (Profils MP 13 Struge and MP 14 [0 are already existing stations where water
quality is monitored for the Adriatic Sea catchment area. Thase been taken into account in this
Study but their positions are not evident in the primary attachment). Monitorgrgwid waters is
also planned which are also in the area affected by future motorway.

Monitoring is an integral part of evaluation of changes occuinntpe environment during the
construction and exploitation stages of structures. The starting porgr@fmonitoring level for
water quality monitoring is a precondition for adequate anglysed respective protection
measures for the given stages.

10.1.1 Water

Surface waters

In previous surveys based on available data, an evaluation of thiegstaint of surface water
quality monitoring was given for water courses which pass alonguthject motorway route or are
intersected by the route. The highlight was put on the Neretva 8wese and its effluents. In the
Adriatic Sea catchment area in Bosnia and Herzegovina continuoutormgnof the surface water

quality id done since 1998. Data from the year 2005 was obtained JRMPS Jadranskog mora
Mostar, helped to determine the zero state of monitoring. This & gibhed from measuring
stations on the Neretva River (upstream and downstream of Mostar, itomisdipljina, Draevo),
Buna, Bunica and Trebi at Rivers (measuring stations Struge-HBteblelta into Neretva). Data
from measuring station on the Trebi at River ( Bo jak Studencipoigd from the Public Utility
Company JKP Ljubuski. Furthermore, the Consultant conciliated the magitgianning
procedure and its activities with representatives of the Publpd@ny in charge of the Adriatic
Sea Catchment area — Department for water protection and bas#ds, proposes five new
measuring points or stations where zero state of monitoring must be asthltisfore initiation of
any kind of construction works. The new points were chosen for the following reasons:

To include motorway sections intersecting surface waters and ah \emnger construction

works are expected (bridges, viaducts, interchanges).

To determine changes caused by industrial and sewage pollution, ked midferentiation

between these two types of pollution and pollution caused by construction work.

To include longer route sections passing through aquifers.

Proposed new measuring points/stations (NMP) dare presented inl@blé, with measuring
points (MP) on which water quality is monitored by the JPVPS Jadranskog mora Company

Table 10.1.1. Outline of surface water course and respective measuring points for
monitoring on the LOT 4 section Mostar North — South borderline

Measuring pointsO(MP) | Water course Neighboring toponym
MP 1. Mostar upstream Neretva River Town of Mostar
MP 2. Mostar : Town of Mostar
Neretva River
downstream
100 m downstream of the
NMP 3. Buna River planned bridge over Buna
River, Kosor settlement
MP 4. Buna Buna River Buna Settlement
100 m downstream of the
NMP 5. Bunica River plgnned bridge over_Bunica
River, settlements Kin,
Gorica
MP 6. Bunica River Buna delta, Grude
settlement
MP 7. itomisli i Neretva River itomisli i
100 m downstream of the
NMP 8. Neretva River planned bf‘dge over t_he
Neretva River, Dretelj
settlement
MP 9. apljina Neretva River apljina
100 m downstream of the
NMP 10. Suderica River planned bridge over the
Studenica River, Studenci
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Measuring pointsO(MP) | Water course Neighboring toponym
settlement

100 m downstream of bridg
over Trebi at River, Vranjes
settlement

Downstream of the Bo jak
beach in Studenci

Trebi at River Struge settlement

Neretva River Dravo

11%

NMP 11. Trebi at River

MP 12. Bo jak Studenci| Trebi at River

MP 13. Struge
MP 14. Draevo

Sampling must be taken at the new measuring points (NMP) fohwiticdata is available on its
zero state; sampling to be done on at least four series pfesaduring two hydrological minimum
and maximum periods, before any form of construction works.

After sampling, on each measuring point analysis of the followntljicators must be done
characteristic for analysis of motorway influence of the water quality:

Temperature

Electrical conductibility

pH value

HPK

BPKs

Water density

Total suspended matter

Chlorides

. Sulphates

10. Heavy metals (cadmium, copper, chrome zinc, nickel, lead, ironmanganeseyner

11. Ammonia, nitrates, nitrites

12. Total grease

13. Mineral oils

14. Total phenol

15. Total open carbon (TOC)

16. PAH-total

©CoNoOr~wWNE

Since surface water quality monitoring in the Neretva Rivehoagnt area will be continued in the
future at defined measuring points, we propose that at the same/kien the zero monitoring state
iIs done for the new 5 measuring points, data available at that mosmatgo taken at nine
measuring points for which the zero monitoring state was givee. I8nce the beginning of
construction works can not be defined at this time or will all subesecbe constructed at the same
time or only some of them, updating of data should also be done for 3hesasuring points
should be done for which data from 2005 is available, i.e. at the moment of Study preparation.

Ground waters

The LOT 4 area of influence has numerous significant water sowitet are included in the
public water supply systems or supply water to local systeoral (water supply systems not
included in public water supply but supply water to a large numbéougeholds).Based on

available data, obtained during preparation of the Study an evaluatibe néro monitoring state
of ground waters is given in Iltem 4.5.
These are:

- BosSnjaci water source and

- Bjelave water source.

The Mostar Municipality area includes the Vrapand Posrt water sources for which the zero
water quality monitoring state should be defined prior to any construction works.
The apljina Municipality has two significant water sources (twolsvehzine and Dragevi
well), for which the zero water quality monitoring state shoulddfened prior to any construction
works.
For these water sources, after two series of water samglimgg an optimal hydrological
minimum and maximum period, analysis of the following charastterindicators of motorway
influence on ground waters must be done
Odor
Color
Taste
Water blurriness
Temperature
Electrical conductibility
pH value
Percentage of KMng
. Residual chlorine

10. Fluorides

11.Chloride

12. Sulphates

13.Heavy metals (cadmium, lead, iron manganese)

14. Ammonia, nitrates, nitrites

15.Total grease

16.Mineral oils

17.Total phenol

18. PAH-total
The report on zero state of monitoring of the ground and surface questely must be submitted
by the Client, i.e. Consultant to relevant authorities and institutronsharge of the water and
environment sector of the Federation of Bosnia and Herzegovina.

CoNoOk~wWDE

10.1.2 Flora

Prior to new motorway construction works, zero state of monitoringt i@ determined of the
following:
1) Distribution and number of the protected sadiantum capillus-venris
2) Determine the spatial distribution Betteria ramentacealong the route;
3) Map the flora distribution and exactly mark the size of remajnnage, endemic or
endangered sorts in the Canyons of the Rivers Buna, Bunica, Stadand Trebi at. This
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especially relevant for plants of hasmophytic communities, Isat f@r other interesting
sorts that can be found during monitoring.
Zero state of monitoring must be implemented using the flora mappatgod (Nikoli et al.
1998). The number must be determined using the Braun-Blanqueov combined ofetthaldiation
of the number and cover density (Braun-Blanquet 1964).

10.1.3 Game and hunting

Prior to construction works, places of permanent passage corridopaged must be determined
for game and animals during different seasons, when the need for bgapes and freedom of
movement is more evident, especially during the mating seasdurimg the summer drought
season, so that places for construction of special structuressagpagor game and animals can be
determined more precisely.

The actual number of game must be determined, as well as theghgrdiinds boundaries so that
these boundaries do not have to be reviewed at a later stage. & hadptats must be prepared for
this purpose, from the phytocenological aspect, decisions made ornsbst&iolt of hunting ground
in accordance with the motorway and valid planning Acts preparedafoe gnanagement. All
existing hunting ground or technical structures and building must be thapperelocated and/or
demolished, and new ones built at a safe distance from the motorway influence.

10.2 MONITORING DURING CONSTRUCTION

10.2.1 Waters

Surface waters

Surface water quality must be monitored during motorway congtruoti LOT 4 ,due to possible
negative influence of machines and vehicles as well as human. f@timice of monitoring points
depends on the fact whether all sub-sections will be constructbd aate time or if only some
will be constructed. These points are also determined in relatiothe construction site
organization and the work execution timeframe. Monitoring points mustedefn the Main
Design for the propose of monitoring during construction , and dependimg @edtion which will
be the active construction site at the time. This approach idigdstbecause the future
Client/Contractor must not be obliged to monitor all 14 points proposedddr4 section, at the
same time if there is no need.

A detailed analysis must be done once a month during the construction stage for atbtéadkstic
indicators (Item 10.1.1.) to determine motorway construction influence on surfars wat

For this purpose, a short version - weekly analyses of surfaee guelity must be done including
the following indicators:

1. Total suspended matter

2. Oil and grease

3. Organic matter

4. Heavy metals ( lead, iron, manganese, nickel, chrome, copper)
5. Volatile matter

6. pH values

7. Conductibility

Short version of surface water quality tests should be done only atomromipoints in the
immediate vicinity of construction site (where constructiorchaery, workers will be situated).
These points are determined depending on the construction site oigangzrat dynamic plan for
work execution. In the Main Design stage more precise detass Ioe at hand to be able to choose
monitoring points for short versions of monitoring. Environmental experts lbeusngaged during
this stage by the Client, i.e. Contractor, who would monitor dabgness of work execution per
sections from the aspects of possible surface water influence by the dimsite.
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Ground waters

Ground water quality must be monitored during motorway construction dndL@ue to possible
negative influence of machines and vehicles as well as human. f@timice of monitoring points
depends on the fact whether all sub-sections will be constructbd aate time or if only some
will be constructed. These points are also determined in relatiothe construction site
organization and the work execution timeframe. Monitoring points muskefieed in the Main
Design for the propose of monitoring during construction, and depending eadi@ which will
be the active construction site at the time. This approach idigdstbecause the future
Client/Contractor must not be obliged to monitor all 6 sources proposadfl 4 section, at the
same time if there is no need

The water quality control includes control of hygienic condition of potable watecandance with
valid Bylaw, in weekly intervals, and detailed characteristics of 18 parasystteuld be achieved at
least once a month.

10.2.2 Fauna

Expert bio-speleological supervision must be present during tunneling.vwor&ase underground
structures are encountered works must be stopped until an expert eolsgehl team determines
the condition and value of the structure and undertakes necessargtipnoteeasures for the
underground fauna and habitats. Permanent monitoring of the fauna antstdibaavered during
tunneling works must be present (marked as significant by expdushg work execution and
exploitation of motorway.

10.2.3 Landscape
Expert supervision must be present regarding protection measures of the lahiscap
construction and landscape restoration measures.

10.2.4 Mine contamination

Monitoring of possible mine contamination and other dynamic influemicggople and structures
during work execution.

10.3 MONITORING DURING MOTORWAY USE

10.3.1 Population

From the sociological aspect, monitoring during the exploitatiorestagsists of measuring and
reporting on the following:

What is the influence of roads on the immediate surroundings?

How high is the registered level of pollution — how high are eomssiare they within
limits?

What is the level of traffic flow — is the technical level of the road satmfge

What improvements can be done with regard to the registered problems?

What are the specific problems among the population and what is done to solve them?

Since it is a continuous form of motorway use, monitoring procesd bmis implemented
immediately upon commissioning of the motorway, and in regular intemgrvene and try to
change those negative aspects( eg. Exploitation regime, sésithat are missing and are needed
etc.).

10.3.2 Water

Surface waters

Regarding influence of carriageway surface waste watetBeoguality of surface waters, possible
recipients, it must be stressed that the Designer of PrelyniBasign proposed a closed
carriageway drainage system. In this context, 23 oil and greags &re proposed at defined
locations.

Discharge of waste waters from the grease traps andftinisier filtration is planned in the Main
design, as a result of detailed hydro-geological investigation works

Since the Federation of Bosnia and Herzegovina does not have a t¢gidfihing conditions of
waste water discharge into surface waters or soil, lialites defined by the “Bylaw on conditions
of waste water discharge into surface waters” Officiatéia of RS, No. 44/01 are recommended
as guidelines. In case waste waters are discharged into ewateses, they must be filtered and
brought to the quality level of the water recipient.

After all hydro-geological investigation works, the measurpgnts and profiles for water

monitoring must be defined at the level of Main Design, and defingasigons of grease traps and
additional filtration structures as well as places of discharge of sueinswa

Measurements must be done every 3 months, during five yearstatflefier this period analyses
show that the motorway has no influence on surface water quaktyreguency and number of
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analyses can be decreased and organized in accordance with the waters of the Federation of
Bosnia and Herzegovina.

Ground waters

After commissioning of the motorway, monthly controls of the potalaler sources must be done
(six water sources) on public and local water supply systertieeivicinity of the motorway for at
least five years. Also analyses according to 18 param@tens 10.1.1.) should be done at least
five times per year during two hydrological minimum and maximum periods.

If during this period no negative influence is determined on thervsaterces, frequency of
analyses can be decreased and organized in accordance with the waters of the Federation of
Bosnia and Herzegovina.

Waste waters from oil and grease traps and other filtration structures

Waste water quality must be monitored at places of wader @Wischarge from the grease traps and
places of additional waste water filtration.

This control must be done four times a year, at least once datemgsive rain season and at least
once in the summer after the first rain, after a longer drpgend the most intensive motorway
use.

Monitoring should be done at least on two grease trap locatiopiscats of waste water discharge,
before the water enters the filtration field and after therfibut before discharge into the
surroundings. These analyses should be done on the 16 parameters given in ltem 10.1.1.
Monitoring places must be defined. In the Main design, but aftérohgeological investigation
works and after definition of oil and grease trap locations andiaaai filtration structures.
Control should be done on grease traps that are at locations marked as highestgigkrzgreind
water pollution. At the same time, control of the filtration fiedddiments capacity is proposed are
least two times a year for some parameters.

Border values of waste water emissions are defined in accerdaitic the type of recipient
(sewage system, soil, water course etc.) In order to defifartih@alues the “Bylaw on conditions
of waste water discharge into surface waters” OfficialéBazof RS, No. 44/01 is recommended as
guidelines, our ,Bylaw on treatment and waste water dischargeeftlements and town areas
without public sewage systems, Official Gazette of RS, No. 68/01".

10.3.3 Air

Air control must be done at the following locations: At chainage306;+ (Potoci settlement),
22+850 (Gnojnice settlement), 60+300 - the measuring point must be nedrabited structure
most near to the tunnel Concentration of the following substancesniganed.: Suspended matter
diam10 micrometers (SM 10), nitric oxide (NO2) and ozone (O3). Meammnts are done at low
wind, and if the wind from the direction of the motorway is relayiieéquent (more than 10%

yearly), the measuring period must include this situation. Measemt must be continuous during
the most frequent traffic period of one week. Measurements are done once agrgdiye years.

If values defined in the Bylaw on limit values of air quakiye exceeded (Official Gazette of the
Federation of Bosnia and Herzegovina 12/05), air quality protection unesasnust be
implemented, described in chapter 3.3. After implementation of pimteacteasures, complete
procedure must be repeated (measurement and protection measures, until theipsuilasd).

10.3.4 Soil and agricultural land

Maximum soil protection measures are recommended irrespedtive classification of soil, its
value or means of exploitation. Also, land owners of plots around the mgtoonte should be
assisted or helped in some way to exchange or sell these plossceuld indirectly help a more
rational use of the soil potential and its protection (less approach roads needed).

If the monitoring of agricultural land shows an increased level of heavy metadsicts prepared
on the basis of zeolite should be applied, which bond heavy metals.

10.3.5 Flora

After construction works are completed condition of flora must beketkaccording to parameters
given in Item 10.1.2.

Around the Kravice falls area in Trebi at, monitoring should be donendwiperiod of five years

after commissioning of motorway. Since some sorts that have notdmgistered yet in Bosnia and
Herzegovina might be registered there, and in accordance withfuhds should be secured to
finance a project to evaluate this situation on the terrain.

10.3.6 Fauna

Frequency of animal and game crossing must be registered fumend large animals,
especially large animals passing under the eco-duct at ch&iagB50 km and 43 + 850 km. The
monitoring should be done according to the model already in use dethiea green bridge in
Croatia, i.e. with a system of infra-red sensors in one leveisteeimg every passage, in
combination with a pedestrian pass to monitor animal tracks, 1 m #dergpmplete passage, and
with possible addition of photo or video equipment. This animal passalge tne eco- duct should
be monitored for at least 1 year (4 seasons) after completion of constructien wor

Monitoring should also be done in the same duration and according tonsetimed , under the
viaducts at chainages 31 + 045 km and 31 + 875 km and the tunnel at cidirag§80 km and 12
+ 880 km.

Frequency and distribution of animal accidents and animal casusitesd be monitored during
motorway use. After a monitoring period of one year, an analysiscgsheutione of the accident
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points and the types of animals, and implement possible needed corr@dtimaic signs and
markings, safety fences etc.

10.3.7 Landscape and cultural heritage

Landscape restoration and landscape maintenance must be applied areath@ construction
works, especially surfaces around structures and cultural monuments, within a 20@erof

10.3.8 Game and hunting

Frequency and distribution of animal accidents and animal casusitesd be monitored during
motorway use. After a monitoring period of one year, an analysiscgsheutione of the accident
points and the types of animals, and implement possible needed corradtimaBic signs and
markings, safety fences etc.

Creation of a data base on accidents with animals is proposed sysggmatic information should
be added regarding accidents with animals on motorway, such as:tyipe of vehicle, type of
animal+, geographic coordinates of accident etc. Based on thisbds¢a and after complete
analysis exact locations for placement of warning signs ,Ahimaoad” can be defined, as well as
positions of additional protection measures.
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11 ACCIDENTS AND EMERGENCY SITUATIONS

During the exploitation and maintenance period of motomalition can occur as result of traffic
pollution and pollution from other unforeseen sources:

Matter from tire, road surfacing

Fuel combustion

Seepage of oil and lubricants

Use of chemicals for prevention of frost and washing of car windows
Spilling of cargo

Seepage of fuel on gas stations

Seepage of waste waters form roadside service facilities

Inadequate storage or disposal of waste oat rest areas or during travel

During accidental situations occurring in the construction prosessotorway use, many of the
above mentioned instances can occur in a much larger scope andtyintbasi in normal
conditions.

In normal conditions, pollution reaches the environment as a continuous poocassa chronic

occurrence with delayed influence on environment, but also with a cliveuiae effect. Research
shows that significant pollution occurs at traffic loads of over 20v@dlicles per day. Except the
traffic load, the pollution level also depends on the technical etatehicle, type and quality of
fuel, general service level of the road and local spatial conditions.

The media of pollution are air and precipitation water. Air polluterdéscribed in a separate
chapter. Precipitation waters as a rule carry particles atiner compounds depositing on the
carriageway. This pollution is transferred to s strip immetyadjoining the road (app. 10 m), and
research shows that the greatest pollution concentrations are in the embankment t

Accidental situations are accident with vehicles carryin@itams matter (during construction and
motorway use). These are sudden situations with an impact pollutidndech, if it reaches
ground waters, has a widespread effect. These accidents occurlzhdingather conditions which
also influences implementation of prevention measures. Because tihthiand place factor which
can not be predicted, these accidents represent greatest tlaggmimd water. Primary task of the
protection system is to be able to quickly clear this kind of poluéind collect the matter in a
controlled area until arrival of emergency teams.
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12 ATTACHMENTS

12.1 RESULTS OF PRELIMINARY ENVIRONMENTAL IMPACT EVALUATION TO BE
CONSIDERED DURING PREPARATION OF ENVIRONMENTAL IMPACT ST UDY

All comments and suggestions that could be incorporated have been included into the pyeliminar

Solution and this Study.

12.2 REPORTS FROM FIELD VISITS (ATTACHMENT VOLUME//MAP 12.2)

12.3 GRAPHICAL ATTACHMENT SCALE 1:25 000

12.3.1.1 Layout plan of the accepted variant solution of Corridor Vc motorway, LOT 4 (3
sheets)

12.3.1.2 Longitudinal profile of the accepted variant solution of Corridor Vc madrway, LOT
4 (2 sheets)

12.3.1.3 Normal cross section of the accepted variant of Corridor Vc motorway, LOT 4
12.3.2. Geological map of the Corridor Vc, LOT 4 (gheet, scale 1:200 000)

12.3.3. Hydro-geological map of the Corridor Vc, OT 4 (1 sheet, scale 1:100 000)
12.3.4. Engineering — geological map of Corridor ¥, LOT 4 (3 sheets+legend)

12.3.5. Map of restrictions regarding water resoues along the Corridor V¢, LOT 4 (5 sheets)

12.3.5.1. Overall layout plan (1 sheet, scale 1:25 000)

12.3.5.2. BosSnjaci water source detail (1 sheet, scale 1:25 000)
12.3.5.3. BoSnjaci water source detail (1 sheet, scale 1:5 000)
12.3.5.4. Bjelave water source detail (1 sheet, scale 1:25 000)
12.3.5.5. Bjelave water source detail (1 sheet, scale 1:5 000)

12.3.6. Map of restrictions for flood areas andlpned hydro-electric plants along the Corridor
V¢, LOT 4 (3 sheets)

12.3.7. Map of restrictions for soil, agriculturalland, flora and protected nature parts on the
Corridor Vc, LOT 4 (8 sheets)

12.3.8. Map of restrictions for flora and landscpe on Corridor V¢, LOT 4 (3 sheets)
12.3.8.1 Map showing land categories in the zone of 500 m on Corridor V@I 4 (3 sheets)
12.3.8.2 Map of sub-categories of land in the zone %0 m on Corridor Vc, LOT 4 (3 sheets)

12.3.9 Map of restrictions for landscape restoration on Corridor Vc, LOT 4 (1 sheescale
1:200 000)

12.3.10 Summary of maps of restrictions on Corridor Vc, LOT 4 (3 sheets + legend)
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