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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, and evaluation of potential negative 
impacts of motorway construction on these influences, the subject area includes 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 organization 
 
After the last war, ended by the Dayton Peace Agreement, agreed upon in 1995 in Dayton, USA and  
signed in Paris in November 1995, Bosnia and Herzegovina was constituted as a decentralized state 
with defined authority of central institutions and entities. According to the latest population census 
held in 1991, Bosnia and Herzegovina had 4,38 million inhabitants. Present population is estimated 
to be approximately  3,9 million. 
 
The international community lead by the UN, USA and EU, undertook a stabilization program 
which not only established peace on the complete state territory, but also ensured donations, 
rehabilitation of state institutions, implementation of legislature in accordance with democratic 
standards, rehabilitation of infrastructure, a favorable business environment and foreign investment. 
Bosnia and Herzegovina became a full member of the European Council in 2002, and is determined 
on its way to full European integrations, including the NATO and  EU.  
 
The Ministry of Communications and Transport of Bosnia and Herzegovina was established at the 
state level in 2003. Management and control of the transport sector in Bosnia and Herzegovina is 
presently at the level of Entities, the Federation of Bosnia and Herzegovina and Republika Sprska. 
Each Entity has its own Ministry of Communication and Transport, Ministry for 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 economic system of Bosnia and Herzegovina. 
Approximately 90 % of goods and passengers in Bosnia and Herzegovina are transported by road. 
Road transport in Bosnia and Herzegovina is almost completely in private ownership, and owing to 
this fact, there has been an improvement in the supply and quality of transport services at the local, 
domestic as well as international level. Territorial distribution of transport capacities in road 
transport is favorable, since almost every larger town or place in Bosnia and Herzegovina has 
companies offering transport services of goods, passengers, or special transports 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 during the war have for the most part been 
reconstructed and rehabilitated, enabling a fast and safe travel within Bosnia and Herzegovina as 
well as toward its neighboring countries.  
Bosnia and Herzegovina is undertaking great efforts to become a part of the European and World 
economic and transport system. One way to achieve this is to become a part of the Pan-European 
transport integrations The first step toward achieving this goal was the verification of the Corridor 
Vc through Bosnia and Herzegovina, which will connect this country with Hungary and Croatia, i.e. 
with Central Europe in the direction north – south. 
Construction of motorways in Bosnia and Herzegovina is still at its beginnings, but significant 
efforts are done to speed up this process. A section west of Sarajevo was recently constructed,  4,5 
km long, while works on another section just started, on the Sarajevo-Zenica  part ( Corridor Vc ).  
The need and interest for construction and modernization of road network in Bosnia and 
Herzegovina is great. However, significant funds are required. Bosnia and Herzegovina is 
undertaking great efforts to find potential partners for financing motorway construction in this 
country, and this will in the future be one of the strategic goals at all levels, economic, political and 
social. 
Maintenance and construction of road infrastructure is under the jurisdiction of the Entities in 
Bosnia and Herzegovina. A Public Corporation for Roads was founded at the level of Bosnia and 
Herzegovina, in order to coordinate the activities of maintenance ands construction of road 
infrastructure. 
Important parts of the road infrastructure are the border crossings between Bosnia and Herzegovina 
and its neighbors, Croatia, Serbia and Montenegro. Bosnia and Herzegovina has over 400 road 
border crossings, creating major problems until their categorization, equipping and placing under 
the control of state bodies. However, the situation in this area has improved significantly. Most 
crossings are now controlled and procedures on customs and tax control of goods and passengers 
being transported or in transit are being organized. Corridors for transport and transit of oil and oil 
products are also defined.  
 
County road network in Bosnia and Herzegovina is approximately 3.788 km long. Connection of 
state territory by county roads, represented by the ratio between their length and the state surface 
area is for Bosnia and Herzegovina 7,4 km/100 km2. The regional roads network in 4.842 km long 
and the local road network is approximately 14.000 km long. Total length of road network is 
approximately 22.630 km, out of which 14.020 km are asphalt roads. Length of European roads  (E-
roads) is a total of 995 km (E-59, E-65, E-73, E-661, E-761 and E-762). Most part of E- roads 
through Bosnia and Herzegovina do not enable traffic ongoing at sufficient or adequate speeds. 
Reasons for this, among other, are small curve radii, steep and frequent ascents, passing through 
inhabited areas and towns as well as inadequate maintenance. Bosnia and Herzegovina obtained or 
opened its first  11 km of motorway in the year 2003.   
In the period between 1966.-2003, large scale rehabilitation and restoration was done of the war 
damage. County roads, bridges and tunnels were rehabilitated. Rehabilitation of war damaged road 
infrastructure was mainly executed through  donations and favorable credits. Rehabilitation of 
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approximately 2.200 km of roads and 58 bridges was done through the project  of “Urgent transport 
rehabilitation“, and nearly 447 million of  KM was spent. 
 
The respective Entity Ministries are undertaking certain projects at the moment through the World 
Bank Credits (“Road Management and Safety Project”), with the deadline period until the end of 
2007, which include further rehabilitation and reconstruction of 550 km of county roads in both 
Entities. 
 
Intensive strategic research in the area of transport and transport infrastructure have been 
undertaken in the past several years, through the European Union Programs, through funds of 
International Financial Institutions or funds of Bosnia and Herzegovina (“Development of Branches 
on Corridor V, Zenica - Svilaj Motorway”, Phare Multi-Country Transport Program, Prognos, Luis 
Berger, DE-Consult, Herry (RC), 2000 and others).  
 
Seriously considering the results of numerous  Studies, the Ministry of Foreign Trade and 
Economics of Bosnia and Herzegovina prepared the “Development Strategy of Bosnia and 
Herzegovina” for a mid-term period, which was accepted by the Council of Ministers of Bosnia and 
Herzegovina in early February 2004.  
 
 
Information about the Corridor Vc 
 
The Corridor Vc is a part of the TEM network infrastructure of Southeastern Europe, passing from Budapest 
(Hungary), through Osijek (Croatia), Sarajevo (B&H), up to the Port of Plo� e (Croatia). The Corridor Vc 
route is approximately 330 km long through B&H and situated North – South. It passes through the center of 
the state, through the most favorable environment and surroundings, along the Neretva and Bosna River 
valleys 
 
The traffic corridor Vc through B&H includes: 
 

·  E-road E-73 Šamac - Doboj - Sarajevo - Mostar - � apljina - Doljani, through the Port of Plo� e it has 
the doorway to the Adriatic, while in the North,  through Osijek, it connects at Budapest.  

·  Railway line Šamac - Doboj - Sarajevo - Mostar - � apljina - 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 from Geneva proposed an initiative and a plan for 
improvement of the motorway network in Europe. This project also included the Motorway Baltic Sea – 
Adriatic Sea  (Baltic-Adriatic) called the Trans – European Motorway  (TEM). 
At the Third Pan-European Conference on Traffic, held in Helsinki in 1997, where EU member countries 
and International Organizations participated, and where the infrastructure development in Europe was the 
main subject, the “Helsinki Declaration” was adopted according 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.  

 
1.3 POPULATION AND INHABITANTS 
 
This sociological analysis gives an estimate of the influence of the future motorway corridor  
(Corridor 5c, Lot 4),  based on the analysis of available documentation (statistical and similar data, 
data from existing spatial plans), and the analysis implemented in the field, with the help of several 
research techniques (observation, surveys and questionnaires, focus group analysis). In the initial 
analyses, 12 potential future motorway corridor variants were taken, and their potential influence 
analyzed, including the earlier corridor variant no.7, the one nearest to the accepted variant solution. 
Information and analyses were supplemented with new information on the final accepted corridor 
variant, thus analyses and conclusions were presented in accordance with this fact. They can be 
summarized in several most important elements. 
  

1. The future motorway shall bring numerous changes in the  subject area – it shall influence 
and initiate the development of new activities (tourism, catering and restaurants, new jobs, 
business zones in the immediate vicinity of the motorway, motorway maintenance services), 
but shall also influence the change in the present activities (agriculture, hunting, forestry 
etc.). 

2. The analysis also showed that the population participating in the sociological analysis did 
not express any specific attitude toward the potential influence of the future motorway, 
either in the general sense or toward individual motorway corridors. In other words, the 
local population did not express any significant reactions toward the motorway corridor, 
except occasional questions about the threat to some activities or technical solutions 
regarding land and plots (crossing of the motorway over the Neretva River near Po� itelj 
which might endanger the nature and landscape). Opinions of inhabitants about the 
motorway corridor can be seen in more detail in the Minutes of the Public Discussion on the 
Preliminary Study. 

3. Taking into consideration the supplemented analyses of the newest and definitely accepted 
corridor variant, conclusion of the sociological analysis was that the corridor does not 
significantly influence present activities or the existing settlements since the route is 
displaced outside the potential corridor influence and the route corridor bypasses significant 
and most sensitive natural, cultural, historical and tourist  areas in the potential zone of 
influence (except in case of bridge construction near the Po� itelj settlement, where the road 
crosses over to the west Neretva River bank). In this case, as in other cases of bridge 
construction across smaller rivers, special attention must be given to bridge 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 route is presented on the basis 
of surveys implemented until now. The main hydro-geological relations are presented in 
Attachment 12.3.3. Rocks are classified according to litho logical composition, permeability and 
hydro-geological function or activity in the soil. Three groups of rocks were identified according to 
the litho logical composition, permeability and soil structure. These are: permeable, semi-permeable 
and impermeable. The rocks, due to the difference in thickness, structure and composition have 
different hydro-geological functions. In this sense we have to mention the water bearing rocks, i.e. 
permeable areas as well as relative barriers. The remainder are impermeable rocks which have been 
divided into two different units according to the hydro-geological function which they have in the 
soil. Thus we have as a separate unit the incomplete “suspended” hydro-geological barriers, and the 
impermeable rocks, which function as a complete hydro-geological barrier. As a separate category 
we have to mention the quaternary clastic layers with alternating hydro-geological properties. Also, 
alluvial water bearing rocks and clastic layers with low permeability have been identified as well as 
significant karst water sources, public water network sources, important drilled water sources which 
serve for water supply (public or industrial). Also, significant occasionally active ground water 
courses have been identified for which we have records of its underground route. Apart from this, 
the assumed ground water courses, as well as identified ones have been presented. Boundaries of all 
catchments areas through which the route corridor passes have also been marked according to 
available data. Catchment areas have been presented up to the final erosion base (Neretva River 
valley). 
Important ground water sources for water supply, along the LOT 4 route corridor are in the 
Counties of Mostar (Bošnjaci, Buna-Blagaj) and � apljina (Bjelave). Apart from these major water 
sources there are also smaller springs for the Mostar water supply (Vrap� i� i, The Jug  water  
sources, Posrt) and which are connected to the central public water supply system in the periods of 
hydrological minimums, i.e. during the summer period when  water quantities on the major water 
sources are of Mostar water supply are decreased.  
Major hydrological characteristics and data for two main public water supply sources have been 
presented (Bošnjaci and Bjelave), as well as for other water sources which are locally significant 
and which are situated in the  4 counties along the route corridor, .e. in the zone of influence. Data 
on these water sources are presented in the surveys and questionnaires given in Attachment 12.2. 
Also, Attachment 12.3.5. shows their positions as well as sanitary protection zones of the water 
sources as part of the public water supply network. The complete route passes through  a Karst area, 
i.e. through significant Karst catchment areas and  water  sources that influence the alluvial water 
bearing rocks. 
The investigated or surveyed area belongs to the Adriatic catchment area. Considering the fact that 
the complete area belongs to the High Karst of the Dinarides, i.e. the Dinarik (Herak 1986) the 
hydrographic network is not very marked.  The major river is the Neretva River with its tributaries 
Trebi�at from the right and Buna, Bregava and Krupa from the left side. Also a significant 
morphological phenomena are the appearance of Karst fields.  
The following rock groups have need identified along the LOT 4 corridor route, according to their 
Hydro-geological characteristics: 
 

 
 
Based on the available data, a categorization of potential level of pollution of ground waters has 
been done along the corridor route. Three risk categories have been identified on the basis of given 
hydro-geological elements and criteria. Also the locations of proposed positions for grease traps 
have been given (23 grease separators), as well as proposals and recommendations of the level of 
filtration of the waste waters from the carriageway in the marked risk zones. 
 
Recent experiences have shown that there are numerous ways of additional filtration of waters from 
the carriageway. Experience showed that retainment of these waters in the filtration wells and 
basins enabled efficient separation of waste or harmful substances and their deposit in the filtration 
field sediments. A need for continuous monitoring of the water quality needs to be stressed here. A 
cadastre of pollutants in the potential zone of  influence has to be prepared. The active and potential 
pollutants need to be known in order to clearly separate the causes of possible incidental situations 
originating from other sources that the ones caused by the motorway influence.  
In conclusions, recent experience showed that the present acts and regulations (Bylaws on the 
sanitary protection zones of potable water springs) are often not preceded by adequate level of 
investigation works, at the same time reserving large catchment areas without justification. Every 
construction work in the zone of Karst terrain must be considered as individual case. 
Implementation of additional detailed hydro-geological surveys  as part of the Main Design shall 
increase the level of knowledge of the subject, and based on the results, a decision shall be brought 
on what can be constructed in this area and under what conditions..  Apart from different tests, in 
modern hydro-geological surveys of these elements different hydro-geochemical techniques and 
methods of isotope hydrology are applied. This approach enables an optimal location of roadside  
facilities, especially lagoons (retention wells) and places of controlled discharge of waste waters 
into the Karst ground, with minimum acceptable risks. This way, risks would be brought to a 
minimum, at the same time increasing the level of ground waters protection 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. the subject corridor of the adopted 
route mostly runs through the Neretva River valley, which is the major recipient of permanent and 
occasional catchments, whose sources appear mostly along the border of the valley. Hydrographic 
network is mostly well developed and branched. Along the most dominant river, the Neretva River, 
we also have some larger and smaller tributaries in the subject area, the most significant being the  
Buna with the tributary Bunica and Trebi�at with the tributary Studen� ica. 
Neretva is a karst Central Herzegovina River draining the central part of the Dinaride Mountain 
system from the watershed with the Black Sea catchments area to the Adriatic. It is a trans-national 
river (with Croatia ) and has marked characteristics of Karst water catchments, morphologically and 
according to physical – chemical characteristics. The catchment area to the west borders with karst 
fields of the Cetina River catchment, to the north with the Vrbas River catchment, northeast with 
the Bosna River catchment  and to the east with the Drina and Trebišnjica Rivers, which in part 
belong to the Adriatic sea catchment area. Total length of the watercourse is approximately 240 km 
(218 km - 250 km, depending on the source of information). Catchment area of the Neretva River is 
not completely defined due to the karst terrain characteristics and very complicated ground water 
courses.  It is assumed that the Neretva catchment area cover approximately 8.200 km2 . It is 
divided on the upper, central and lower course. The Buna River with its tributary Bunica flows into 
the Neretva River on its left side, in the Buna Settlement.  The Buna River springs out at  Blagaj, 
the spring being a strong karst well. Strong ground connections between The Buna and Bunica 
water sources with the sinking streams in the Nevesinje terrains. Trebi�at is a west Herzegovina  
karst river draining the central part of the Dinaride Mountain system. Catchment area to the west 
and north borders with karst fields of the Cetina River catchment area, to the northeast and east with 
the Neretva River catchment (Mostarsko blato), and to the southwest with the direct Adriatic Sea 
catchment. Watercourse flows toward the southeast up to the Neretva River delta at Struge, at  9,0 
meters .a.s.l. between � apljina 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 hydrological unit, which has a 
multiple economic and natural significance for the area through which it passes (Counties of Grude, 
Ljubuški and � apljina). The River has unique waterfalls Ko� uša (height 6 - 10 m.), Bu� ine, Kravice 
(height approximately 30 m), and numerous small and medium size barriers and cascades which 
classify the Trebi�at River as a very valued natural and unique resource. Nearly the complete 
Trebi�at River catchment is classified and includes an approximate surface area of  1.000 km2.  The 
most significant Trebi�at River tributaries are relatively short permanent and occasional 
watercourses springing out from the karst wells, the most significant being the Klokun, Grabovo, 
Vitina and Studen� ica water sources. 
The relation of large watercourses and the chosen route variant  was studied for LOT 4, where the 
route crosses larger rivers at 5 places: Buna, Bunica, Neretva, Studen� ica and Trebi�at Rivers. Also, 
waters draining from another 31  more or less significant catchment areas „intersect“ with the 
motorway. Another 30 smaller gullies, with very small catchment areas (less than 1 km2) gravitate 
toward the motorway. Water discharge from these gullies is planned through standardized culverts, 
with structurally and functionally minimum defined dimensions (e.g. F  1,50 to F  2,00, for possible 
inspections and cleaning), and the necessary distances, in order to satisfy the drainage requirements. 

Flood zones, defined within the Preliminary solution and Preliminary design for LOT 4 are 
presented in Attachment 12.3.6.  
 
 
1.6 HYDROLOGICAL CHARACTERISTICS OF THE WATERCOURSE 
 
The Neretva River catchment spreads over significant areas and has all the hydrological 
characteristics of karst terrains. The Neretva River has a very uneven flow during the year. Summer 
Water flow during the summer period is very low, and during winter, very high. The maximum 
flow usually occurs during December and in the spring months, characteristic being that they occur 
very abruptly. Most abundant water quantities are during December and April, and the most scarce 
during August, September and even July. The Neretva River water regime is uneven, especially in 
the upper flow. The Trebi�at River also has a very uneven water flow during the year. Water flow 
during summer is very low and during winter, very high.  Most abundant water quantities are during 
December and April, and the scarcest during August, September and even July.  There are sufficient 
water quantities during floods in the upper horizon, but when waters from the surface retentions 
disappear, and the reserves fall to the ground accumulations, the water flow drops rigorously. 
 
The main hydrological parameters quantifying the hydrological characteristics of the Neretva River 
and its main tributaries in the Corridor Vc motorway zone are given in the Environmental Impact 
Study, based on the data available from the Technical Study, Preliminary Solution, Preliminary 
Design – data definition of the flood zones along the Corridor Vc,  as well as from other available 
sources, surveys and hydrological surveys mentioned in the Bibliography. 
 
In order to define the maximum flow and water levels along the Neretva River basin, data obtained 
by statistical analysis of water flows was used,  for the subject sequences of measurements at 
defined measuring stations. With the available information, a ratio of the specific maximum flow 
and the catchment surface area was established along the Neretva River bank, for different return 
periods. The definition of 100 – year high waters on the currents intersected by the motorway route, 
which were identified on five sections of LOT 4 was done by means of  „Rational method and  ITP 
curves“, obtained by the method of  „extremes“  and random from the „Analysis of short period 
rains “  of the Department for Hydrotechnics of the Faculty of Civil Engineering Sarajevo.  
Crossing of watercourses with a distinct flood characteristic, apart from the analysis of possible 
occurrence of the 100-year high waters, also requires the analysis of possible occurrence of drifts or 
deposits. Since these are mainly flood currents whose drops are very distinct, deposits or drifts can 
be expected in case of high waters. Definition of flood deposits on an individual watercourse is 
basically done by available measurement methods for a longer time period. Since no measurements 
or monitoring was done on the subject watercourses, i.e. there was no available data on this 
particular subject, and empirical method (Prof. S. Gavrilovi� ) was used to evaluate the occurrence 
and flow of flood deposits. A calculation of the specific occurrence was done (expressed in  
m3/year/km2) for each characteristic watercourse.  Based on the specific occurrence, the yearly 
output and flood deposit flow ware calculated for every watercourse based on 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 the Federation of Bosnia and 
Herzegovina, the Neretva River watercourse was classified as follows: 
�  From the spring to the Ulog settlement – Category I- watercourses whose waters must satisfy 

Class I requirements, 
�  From the Ulog settlement to the Croatian borderline– Category II, - watercourses whose waters 

must satisfy Class II requirements. 
A regular monitoring of the water quality in the Neretva River catchment was established in 1998, 
the testing being financed by the Public Company « JPVPS  Jadranskog mora”. The water quality 
monitoring on the Neretva River is done on seem measuring points and occasionally 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. Investor for the complete 
Project decided that the zero quality level of the surface and ground waters be presented on the 
basis of present data gathered in relevant institutions of the water sector and public utility 
companies in charge of water supply in counties along the LOT 4. Any possible requirements for 
additional monitoring needed to decide the zero quality level of water have been planned for the 
future, with an obligation for the future Client/Contractor that they be implemented before the start 
of any kind of construction works. 
 
The present level of water quality is presented on the basis of data obtained in the year 2005, from 
the Public Company « JPVPS Jadranskog mora”, and the Public Utility Company Ljubuški.  
Based on all analyzed water quality parameters, it can be concluded that the Naretva River waters 
are characterized by a cold to moderate temperature, well saturated with oxygen, pH neutral, 
moderate pollution of I and II category waters. Post-war testing showed that the Neretva river with 
its tributaries is within the defined quality levels for the overall water quality.  
 
Regular control of the ground water quality was not implemented before or after the war. However, 
the Public Company “ JPVPS Jadranskog mora” and Public Utility Companies in charge of water 
supply have been undertaking some water quality testing of the water taken from water sources, and 
the water supply system. Test results have shown to be satisfactory. Ground water quality testing 
are mostly done on localities of potable water sources which supply the public water supply system.  
Those are potable water sources supplying the towns of Mostar (Bošnjaci and Buna) and � apljina 
(Bjelave).  
According to data from November 2005, the water quality on the water sources Bjelave and 
Bošnjaci satisfies the requirements given in the  “Bylaw on the hygienic validity of potable water” 
(Official Gazette of the Republic Bosnia and Herzegovina no.2/92, i.e. the National Gazette no. 
22/95). According to data available for the Buna water source, the quality of water on this source 
also satisfies requirements given in the “Bylaw on the hygienic validity of potable water” (Official 
Gazette of the Republic Bosnia and Herzegovina no.2/92). Water supply companies of the towns 
Mostar and � apljina do not undertake water quality tests on the sources on a regular basis, but do so 
according to need. Tests are however done regularly on the water supply network (in accordance 

with the requirements of the Law on health control of foodstuffs and general 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 influence, used for water supply of a larger or 
smaller number of households are mostly managed by a group of citizens or the Local Community 
where the water sources are situated. Water quality control from these sources is done according to 
individual initiative of the group of citizens that have built the water network. It was difficult to 
obtain any data from these Local Communities on the water quality from the sources. 
Questionnaires with data on the water sources included in the system of public water supply 
network, local water sources, as well as reports on the water quality 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 base for LOT 4, Motorway Project 
in the Vc Corridor, May 2005,“, part of the preliminary Design -“Volumes: GV  0710 Utility 
Installations Design – Water Supply Systems  0730, Utility Installations Designs - Sewage, March 
2006”, as well as data gathered from the representatives of Counties and Public Utility Companies 
in  4 Counties along the LOT 4, all this was used as Data Base for definition of the present state of 
water supply and sewage infrastructure, future development plans and concepts,  and collisions of 
the accepted route variant with water supply and sewage infrastructure. 
 
Water supply systems 
The water sources Studenac, Radobolja and Bošnjaci-Potoci, Salakovac and Blagaj supply the town 
of Mostar and its suburbs. Mostar is supplied by potable water by a water supply network that is 
divided on two  regional units (RU), i.e. Water Supply Network of RU 1(Mostar-West) and Water 
Supply Network of Regional Unit 2 (Mostar-East). The town and suburbs are supplied from water 
sources Studenac, Radobolja and Bošnjaci as central parts of the system, and water sources 
Salakovac and Buna-Blagaj as local parts of the system. Capacities of these water sources, 
according to long – term measurements are: Salakovac water sources (Q=1-25 m3/s), Bošnjaci 
(Potoci) (Q=0,1 - 1 m3/s), Radobolja (Q=0,3 – 10 m3/s), Studenac (Q=1-50 m3/s) and Buna-Blagaj 
(Q=5 m3/s).  
There are also smaller water sources that supply Mostar with water (Vrap� i� i, water sources Jug, 
Posrt), which are also included into the central public water supply system in periods of 
hydrological minimums. 
There are no larger water supply systems constructed for water supply of rural areas of the Stolac 
County that are situated in the subject zone.  
The water supply system in Bjelave is complete with water source, pressure and gravitational 
pipelines  and reservoirs. The water supply system consists of bored wells Bjelave, (i.e. three wells 
with capacities as follows: first central well Q=80-90 l/s, second well with lifters Q=100-120 l/s and 
third well Q=100 l/s), a pressure pipeline with reservoir Gradina 2x300 m3 and a new reservoir 
� apljina 2x3800 m3. 
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The following water supply systems supply water to parts of the � apljina County left from the 
Neretva River: Po� itelj, Dra� evo, RHE � apljina and Doljani. Other settlements do not have 
organized water supply network, only individual ones. 
Area of the Ljubuški County has abundant water sources and surface waters that appear on the 
borders of the Vitina, Ljubuški and Studenac Valleys and in the Trebi�at River (Vrioštice spring, 
water sources Studen� ice: Vrelo, Vakuf and Kajtazovina). In spite of abundant water sources,  
satisfactory water supply systems have not been constructed. Main infrastructure 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 waste and precipitation waters in the 
Mostar County, on both Neretva River banks includes: Mostar sewage system in parts of town the 
east and west of the Neretva River. Waste waters are directly discharged through a sewage system 
into the Neretva River, without prior filtration. Other settlements of the Mostar County, on both 
sides of the Neretva River, use individually constructed septic tanks or direct discharge into the 
nearest watercourse. 
In the Stolac County area,  only the town itself has a sewage system for intake and discharge of 
waste and precipitation waters, which are directly discharged into the 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 without prior filtration. Other County 
areas and small hamlets have no sewage systems. They use septic tanks or discharge water waters 
locally into watercourses.  
 
The town of Ljubuški also has only partially constructed sewage system and a waste water filtration 
system. All other county areas have no adequate solutions to this problem, thus waste waters are 
directly discharged into watercourses or individual septic tanks. The Complete system for Ljubuški 
is outside of the area subject to this Study. 
A plan and commitment of all counties is to construct complex systems for intake, transport and 
filtration of waste waters from towns, rural areas and industrial plants. In this sense, adequate 
Studies, Plans and Designs are being prepared. 
The motorway route is in collision with the existing as well as planned water supply and sewage 
infrastructure, in all four counties. These collisions are presented in the 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 environmental pollution, especially ground 
waters. Significant quantities of precipitation waters are collected on the road surface during rainy 
periods which wash the road surface, melt and mobilize pollutants. Apart from this, the roads are a 
potential source of pollution in case of spilling of larger quantities of oil, petroleum products and 
other poisonous liquids that are transported by road.  

Hydro-geological relations in the route area represent an important factor according to which the 
level of risk for each structure on the route can be estimated, i.e. how each structure on the route 
influences the water and environment as a whole since water in nature represents a very efficient 
means of transport of pollutants to large distances. 
 
Some influences on waters can be avoided during the designing stage, through adequate design 
solutions of external and internal drainage, crossing of watercourses with adequate bridge structures  
or viaducts, under the condition that the openings enable flow of high waters and that defined 
superelevations are respected between the high water level and the lower structure, through 
adequate landscape restoration of the strip along the motorway, and design of vertical barriers  
(traffic barriers or New Jersey concrete block barriers) along the motorway at points defined as high 
risk zones for pollution of surface and ground waters.  
 
The motorway route in the Vc Corridor - LOT 4 (Mostar North – South Border) completely passes 
through the area mostly consisting of carbonate rocks. Three terrain categories can be defined on 
the basis of the given hydro-geological elements, with respect to the estimated risk of surface and 
ground waters pollution. The subject route parts along LOT 4, with estimated risk categories of 
surface and ground water pollution for this terrain are presented  in Table 1. The Environmental 
Impact Survey describes individual route segments with respect to the hydro-geological terrain 
characteristics. 
 
Table 1: Overview of the estimated risk categories of surface and ground water pollution along the 
subject route  
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Analysis of the hydro-geological characteristics of the subject route corridor  showed five segments 
of LOT 4 which have a high pollution risk level. 
Parts of the route passing over or through permeable rocks, in this case almost complete route, 
uncontrolled intake of waste waters from the road surface is not recommended without previous 
filtration. Except this, the risk of underground pollution must be brought to a minimum resulting 
from possible accidents and spilling of liquids (hydrocarbons and other liquid chemical substances). 
In this sense, the route designer planned a total of 23 grease traps (oil separators) along the 
hypsographical lowest parts of the longitudinal route profile. These structures should enable 
collection and mechanical separation of pollutants and water gathered from the road surface. Their 
main task is to collect pollutants in possible incidental situations, a well as collection of polluted 
waste waters washed away from the road surface. Discharge of waste waters from the grease traps 
and its further treatment must be solved as part of detailed research during higher stages of design 
preparation. In this sense, the proposed positions of grease traps are only rough proposals. This 
means that they can be relocated if sufficient reasons arise during design preparation and detailed 
surveys undertaken as part of Main Design preparation. This Environmental Impact Study also 
presents an evaluation of the positions of designed grease traps (23) from the 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 construction and utilization. 
 
Water sources that are a part of the central public water supply network of Mostar, Stolac and 
Ljubuški, are displaced from the motorway route, thus a significant negative influence is not 
expected.  
 
During the construction and utilization stage of motorway, three water sources in the public water 
supply network and two local ( rural) potable water sources can possibly be exposed to negative 
influence. This negative influence is classified as significant, and in accordance with this, 
prevention measures are proposed. 
Significant negative effects on the water regime and water quality are possible at all places where 
the motorway route passes immediately next to permanent or occasional underground water 
sources, whose position has been determined by the hydro-geological soil structure analysis in the 
motorway route corridor.  
Lack of detailed survey and investigation data makes the evaluation on the motorway influence on 
water quality and ground waters on the motorway itself very difficult. This evaluation must be taken 
with a reserve. During this evaluation, the significance of water source was evaluated from the 
aspect of water supply in the future, having in mind the lack of good quality potable water, and 
wanting to be on the safe side in this respect. This practice is completely justified for the present, 
since possible consequences could be permanent. Proposed prevention measures during the 
construction stage shall minimize negative influence on these sensitive areas. However, the need for 
their detailed analysis still exists in for the Main Design stage. Therefore, a control of assumed 
influences on water must be undertaken, based on the data that shall be obtained after the 
investigation works, i.e. the hydro-geological maps and longitudinal profiles of a narrow motorway 
strip, in scale 1:5.000. 

 
Significant negative influence on waters during construction and utilization is also possible at all 
places of intersection of the planned motorway and the watercourses, as well as places where the 
route passes along the watercourse banks. 
 
All potential negative influence on water resources during the construction and utilization of the 
motorway can be avoided or brought to a minimum through the proposed measures of 
prevention/minimization.  
 
Some influences on waters can be avoided during the designing stage, through adequate design 
solutions of external and internal drainage, crossing of watercourses with adequate bridge structures  
or viaducts, under the condition that the openings enable flow of high waters and that defined 
superelevations are respected between the high water level and the lower structure, through 
adequate landscape restoration of the strip along the motorway, and design of vertical barriers  
(traffic barriers or New Jersey concrete block barriers) along the motorway at points defined as high 
risk zones for pollution of surface and ground waters. These are proposed as prevention measures in 
the Main Design. 
 
Also, negative influence on the quality of ground and surface waters can be avoided by good 
organization of construction site and implementation of proposed prevention measures during 
higher design stage, construction and exploitation stage of the motorway, and by good maintenance 
of the constructed waste waters filtration structures.  
 
In order to summarize and evaluate changes in the environment occurring during the construction 
and exploitation stage, i.e. in order to summarize the effects of proposed prevention measures and 
possibly introduce corrections, a plan of monitoring the ground and surface waters is proposed 
during both stages.  The quality of surface waters shall be monitored at 14 measuring points, and 
ground waters at 6 water sources. The quality of waste waters must also be monitored at places 
where they are discharged from the grease traps, and at the position of structures for additional 
filtration of waste waters. 
 
A special problem, during the construction and exploitation stages of the motorway is incidental 
situations, especially with heavy vehicles transporting dangerous substances (traffic accidents, 
breakdowns). In this sense, all available prevention measures need to be undertaken to prevent the 
occurrence of such incidental situations. If such accidents still occur during construction of 
exploitation of the motorway, the Study proposes a preparation of operational plan of intervention 
measures in different incidental situations, for the construction and exploitation stage, so that 
damage caused by such accidents would be remedied in the shortest possible time and large scale 
accidents prevented. 
 
The motorway route shall pass across the present and future planned water supply networks and 
sewage systems as several places. During the construction stage, works shall be undertaken 
according to design which gives technical solutions for these places of intersection, so that negative 
impacts are not expected.  It is very important in this stage to have a good organization of 
construction site and time schedule for work execution, which will propose alternative means of 
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water supply for the population during works near this infrastructure, all in cooperation with public 
utility companies managing these infrastructure installations. For all planned pipelines running 
along the LOT 4 route, technical solutions must be in accordance with the design solutions given as 
part of the overall motorway design. Negative impacts on these infrastructure 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 territory of Bosnia and Herzegovina. However, 
considering the spatial aspect of this section, there is a possible risk and probability that this project 
can have a transboundary effect on waters in Republic Croatia. The designed motorway route 
crosses the Neretva River from km 50+375 to km 51+325. The Neretva River is a trans-national 
River (with Republic Croatia), having the characteristics of karst watercourses morphologically as 
well as in the physical and chemical sense. Because of this in case of accidents transboundary 
influence is possible in the sense that pollutants enter the Neretva River and further on, into the sea 
in the neighboring state. If we consider transboundary influences on ground waters, special care has 
to be taken since the route from km 62+100 to 67+329 passes through the water protected zone of 
the Prud water source, i.e. through the 2nd, 3rd and 4th sanitary protection zone, situated in 
Republic Croatia. Since this is estimated as a high risk zone for ground water pollution from the 
Hydro-geological standpoint, all necessary measures for prevention and mitigation of potential 
negative tranboundary influence are binding for all responsible subjects.  
Having this in mind, all measures have to be  undertaken to bring these accidental situations to a 
minimum. Monitoring of the water quality along the planed motorway route and creating all 
possible preconditions to prevent accidental situations, transport of pollution through water can be 
prevented. A system of urgent notification of responsible water authorities in Croatia must be 
introduced. The same applies to accidents which could have negative influence on waters during the 
motorway construction stage.  
 
A trained and equipped team for urgent interventions must be established on the territory of the 
� apljina County, and adequate operational plans developed for different accident situations. In 
coordination, the authorities in both countries must enable the functioning and operational capacity 
of proposed measures. We think that the transboundary influence along LOT 4 is very 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 point from the source of pollution, on 
the flow of air and terrain configuration. Terrain configuration is connected to air flow, it changes 
its direction and speed, but also influences the speed of air exchange. In closed valleys or canyons 
air exchange is slower and polluted air accumulates, while on hill slopes or plains the air exchange 
is faster and pollution level is lower. In general, it can be concluded that on a flat terrain 
configuration, the concentration of pollutants decreases relatively fast as the distance from the 
source increases because of the process of diffusion of pollutants, causing concentration tenuity. 

 
Table 1 shows the concentration of pollutants that first reach values which can influence human 
health or irritate the respiratory system. 
 
During analysis, passenger and freight vehicles (with mass above 3 tons) are treated separately, 
considering larger emissions of freight vehicles. Analyses were done for a slope of 4% and 
assumption that there are no precipitation, these being marginal requirements for  obtaining greatest 
concentration values of pollutants. The analysis was done for benzene and nitrogen-dioxide, since 
these are substances whose concentration values first reach critical levels, and represent organic and 
anorganic gas pollutant substances. The column «Average» represents statistical average values, 
and column « 98% « represents statistical concentration values which will not be exceeded in 98% 
of cases. 
 
Table 1. Concentration of nitrogen-dioxides and benzene along the motorway for traffic of  20.000 vehicles/day 

Estimated 
Average 
Traffic 

Distance from the 
road borderline / m Conc. NO2 / mmmmgm-3 Conc. Benzene / mmmmgm-

3 

  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 
 90 13,6 29,2 0,08 0,28 
 100 13,2 28,4 0,08 0,26 

 
These concentrations of pollutant substances are not considered dangerous. According to the Bylaw 
on air quality border values («National Gazette of the Federation of Bosnia and Herzegovina», No: 
12/05), concentration of 60 mmmmg/m3 is defined as borderline concentration value, and everything 
lower than this value is not considered harmful for human health. NO2 concentration of 40 mmmmg/m3 is 
accepted in the European Union (1999/30/EC) as borderline value, and long-term exposure to every 
NO2 gas value less that the given one is not considered harmful. For benzene, the borderline value 
is 5�mmmmg/m3 (2000/69/EC). There are no regulations in the Federation of Bosnia and Herzegovina on 
the borderline value for benzene concentration. 
 
In general, it can be concluded that the motorway passes through territory which has no large scale 
pollution, except the town of Mostar.  The air can be considered clean and values given in the table 
for air quality will represent total concentration values for respective pollutants along the motorway.  
These values are lower than the values defined in the Bylaw on air quality border values («National 
Gazette of the Federation of Bosnia and Herzegovina», No. 12/05). The Mostar town area must be 
separately analyzed due to a large number of vehicles in this area (approximately 30.000) and 
rolling stock age – 18 years on the average. Mostar town is situated in the Neretva River valley, on 
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two sides closed with surrounding hills. These natural barriers decrease air circulation which is 
largely directed along the river canyon. 
 
According to the values given in the table above, it can be concluded that it is sufficient to analyze a 
corridor of 100 meters along the planned motorway routes in order to conclude if the surrounding 
areas will have high concentration values of pollutants. It can be seen that the pollutant 
concentration decreases nearly by one half at a distance of 100 meters from the motorway. 
 
Looking at the expected overall pollutant values originating from the motorway, even in case of 
exceptionally dense traffic – approximately 30.000 vehicle per day, and having in mind that all 
proposed routes are considerably more distant from the main road routes, town intersections and 
industry than 100 m, it can be concluded that the overall values will be low and in accordance with 
legally defined values. During the exploitation stage of the motorway, a measuring station to 
monitor the air quality and other climatic parameters should be set up in the � apljina County area, if 
a Commission considers it necessary. 
 
Commissioning of the motorway shall not cause a deterioration of air quality that would not be 
within accepted values, considering present knowledge on the effects of given concentration values 
from the motorway on living things. Exceeding of values defined in the Bylaw on air quality border 
values («National Gazette of the Federation of Bosnia and Herzegovina», No: 12/05 is not expected. 
 
 
1.9 FLORA 
 
The proposed LOT 4 route variant in the Corridor Vc passes through a sub-Mediterranean strip of 
the Mediterranean vegetation region. Natural forest vegetation belongs to the forests and shrubs of 
the homebeam within which we have several communities (Homebeam forest with Welden's 
Laburnum and Homebeam forest with butcher's broom etc.) depending on ecological conditions 
Large part of these forests and shrubs along the route suffered significant degradation, therefore 
most part of the terrain surface along the route is covered by vegetation communities of the 
Mediterranean -Sub Mediterranean karst terrain. Moist forests and shrubs of poplar-trees and 
willows with a small number of vegetation  species appear along the Neretva River. Special 
contributions to the flora and fauna value are the canyons of the Buna, Bunica, Studen� ica and 
Trebi�at Rivers, with very significant rock plants and lathes with numerous endemic and rare 
vegetation species. Largest number of endemic species is the endemic plants of the East – Adriatic 
Coast, that appear in other parts of Bosnia and Herzegovina as well. According to the presently 
available data, there are no vegetation species along the LOT 4 route corridor that would be specific 
to that area only. The St. John's Wort (Adiantum capillus-veneris, caclareous barriers of the Kravice 
waterfall), a species protected by law in Bosnia and Herzegovina can be found along the route, as 
well as the Welden's laburnum (Petteria ramentacea) which, according to the Law on protection of 
forests in Bosnia and Herzegovina, must not be cut, rooted out or damaged. The Welden's laburnum 
can be found in two types of forests and shrubs: 1) most forests and shrubs (e.g. Welden's laburnum 
with grey willow); 2) dry continental forests and shrubs (e.g. pure Welden's laburnum shrubbery 
and Welden's laburnum with Homebeam). Moist forests and shrubs with Welden's laburnum occupy 

very small areas along the Neretva River , at chainages north of Mostar, while Welden's laburnum 
can be found in abundant quantities south of  Mostar – from Bunica to Po� itelj. 
 
Most parts of the territory along the route are covered with communities belonging to secondary or 
degraded eco-systems, i.e. those having highly different structure in relation to the natural 
vegetation (forests and shrubs of Homebeam). Special attention must be given to protected or 
valuable areas along the canyons of the Buna, Bunica, Studen� ica and Trebi�at Rivers where a 
monitoring system must be established before, during and after motorway construction. 
 
1.10 FAUNA 
 
A large number of biotopes, some very significant water biotopes, especially marches and gullies, 
as well as ground biotopes, forest, valley, karst and other biotopes can be found on the wider 
motorway route area, section Mostar North – South borderline. The number of different biotopes on 
a wider motorway area is the result of highly developed biological diversity, stressing the ecological 
sensitivity of the area. 
 
According to the literature, the following animal groups have their habitats in the motorway route 
area: 
- Mammals (Mammalia) are represented by 43 kinds belonging to 16 different families, among 

them especially significant relatively stable population of large carnivores, wolf and otter. 
- Ornithofauna is very numerous and represented according to some authors by 163 kinds, but a 

significantly larger number is mentioned, including migration birds. 
- Reptile fauna (Reptilia) this kind is well represented and numbers up to 20 kinds, with three 

endemic kinds in that area (Lacerta oxycephala, Laurenti, Podarcis melisellensis and 
Algyroides nigropunctatus). 

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

- According to scientific literature ihtiofauna of the river courses on the wider route area  is 
represented by kinds belonging to 9 families, most dominant being the family of Cyprinidae 
numbering 14 kinds. Especially significant is the Phoxinellus adspersus, important for ground 
biotopes. 

- The most numerous group of Invertebrates is the Insect group (Insecta) including 47 kinds of 
dipterous insects (Diptera), 125 kinds of butterflies (Lepidoptera), 57 kinds of scarabs 
(Coleoptera), 206 kinds of  hymenopterous insects (Hymenoptera), one kind of homopterous 
insect (Homoptera), 6 kinds of heteropterous insects (Heteroptera) and 31 kind of dragonflies 
(Odonata). 

- Apart from the surface fauna, speleofauna takes up a significant place, 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 of motorway influence, it was 
concluded that the construction and exploitation of the motorway will have significant negative 
influence on the fauna for the following reasons: 
 

- Endangering the surely present underground habitats with numerous endemic and rare fauna 
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 fauna having in mind the length of the 
planned tunnels, which also requires special protection and monitoring measures. 
 
The motorway section Mostar North – South Border has 11 tunnels planned for construction, total 
length 12420 m, 17 viaducts 5965 m long and 4 bridges total length 2185 m, which is 
approximately 30,5% of the total section length. The arrangement of the subject structures is 
relatively favorable, giving a certain degree of motorway throughput and decreasing the negative 
influence of the motorway on animal migration. Exceptions are sections between 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 animals can be foreseen during their 
attempt to cross over the motorway. In this respect the bird fauna should not be significantly 
endangered, but a negative effect can be expected on the fauna of small, medium and large 
mammals, as well as reptiles which are numerous in this area. 
 
The negative effects on fauna require special protection measures. Therefore during construction of 
viaducts, the habitats should be influenced in the least possible degree since those same corridors 
will be used for migration and passage of animals even during construction. All surplus material 
that will not be used in construction works must be stored on previously planned locations where 
the environmental impact has already been assessed, and construction waste must be systematically 
discharged and transported. 
 
Prior to initiation of construction works a strategy for protection of underground habitats must be 
prepared, which shall be applied at the moment when such habitats are encountered during 
breakthrough of tunnels. A continuous speleological monitoring must be established during 
breakthrough of all planned tunnels. If underground structures are encountered, works must be 
stopped until a team of bio-speleologists examines the locality, defines its value and applied the 
necessary protection measures for the underground fauna and habitats. A permanent monitoring 
system should be established for the underground fauna and habitats discovered during tunnel 
construction (marked as significant by the bio-speleologists), during tunnel utilization as well as 
construction. 
 

A passage for animals, and ecoduct should be constructed, at least 200 m long, as high as possible 
(12-13m) between chainages 43 + 550 km – 43 + 850 km in order to secure the passing through of 
small, medium and large animals and prevent isolation of animal population (flow of genes). 
 
Except the above mentioned, culverts diam. at least 40 cm must be constructed into the motorway 
fill and embankment at chainages 38 + 750 km, 45 + 900 km, 54 + 850 km, 58 + 600 km and 64 + 
350 km. 
 
A safety fence shall be placed along the complete motorway length height 2 m, the lower part must 
be fastened to the ground, mesh size up to 50 cm height shall not be larger than 5 cm. The safety 
fence must be placed, wherever possible, so that the ditch is on the exterior side of the fence. 
Special attention must be given to the tightness of the fence, especially at connections with 
viaducts, bridges and tunnels. 
 
The frequency of passing of large and medium mammals under the ecoduct must be monitored, 
especially large carnivores, at chainages 43 + 550 km and 43 + 850 km. Monitoring must be 
implemented according to the model already applied for years on the Green bridge (Zeleni most) 
near Dedine in Croatia, i.e. by a system of infra-red sensors in one level, recording every crossing, 
in combination with a pedestrian lane width 1m along the whole culvert, and possibly with  
additional equipment for photo or video recording. Monitoring of the passage of animals under the 
ecoduct must be implemented at least one year (4 seasons) after completion of construction works.  
 
Monitoring of animals passing under the viaduct  between chainages 31 + 045 km and 31 + 875 km 
and at the tunnel between chainages 11 + 880 km and 12 + 880 km must be done according to the 
same method and during the same time period. 
 
Also, the frequency and distribution of animals killed by traffic during traffic ongoing must be done 
in a period of one year, with an analysis of the places of accidents and the taxonomic belonging of 
the killed animals, with possible corrections of traffic signs and markings, placing of prismatic 
mirrors, especially corrections of the safety fence. 
 
If all given measures of protection are followed, a significant negative effect of the motorway on 
the fauna is not expected. 
 
1.11 LANDSCAPE 
 
The zone of influence includes the area along the Neretva River, north of Mostar up to Po� itelj, and 
the  right Neretva river bank along the Trebi�at River toward the Croatian borderline. 
Geographically, the area gravitates toward the Neretva River, situated in its basin (west of Neretva,  
� apljina and Ljubuški are the Trebi�at and Studen� ica Rivera, and southeast from the Mostarsko 
Polje ( Mostar Valley) – Buna  and Bunica). This complete area can be 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 to � apljina 

2. The central karst plateau on the left Neretva River bank, bound by the mountain range of 
Huma, Hodova, and Bregava canyon 
3. Part from � apljina to Ljubuški in the valleys between two rivers – Trebi�at and Studen� ica 
 
Analyzing the landscape in the zone of influence, with special emphasis on the immediate zone of 
influence, the area can be divided into three main categories of landscape sensitivity. Sensitivity is a 
result of all characteristics of a landscaping unit and changes in the landscape that would occur as a 
result of motorway construction. Some conflicting areas have been defined in the zone of influence, 
from the protection and preservation point of view of the existing landscape values and potentials, 
and the complete territory as limited resource. The classification was done into three categories: 

- Category I – extreme sensitivity of landscape = extreme influence 
- Category II – large sensitivity of landscape = large influence 
- Category III – not so sensitive landscape = medium to lower influence 

 
Based on the division of the wider zone of influence on several landscaping units, the influence on 
every individual landscaping unit was also analyzed individually. 
 
1. Upper river course, from Mostar up to the Buna mouth – Category I 
 
Area  of influence from chainage 0+000 km to chainage 6+000 km 
The initial part of the route is situated in the area marking the transition from the flatland along the 
Neretva River to the foothills of the Prenj Mountain to the north and the Vele� Mountain to the east. 
The landscape is characterized by a system of fields bound by scattered settlements. Motorway 
influence in this area will be primarily marked by the division of the territory. Initially, it will 
separate the Podgorani settlement from the fields, next it intersects the Dubrava settlement area and 
further on separates some parts of the Lišan settlement. 
Additional influence will be marked in the changed visual picture of the area, 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 first landscape unit are situated along the 
slopes of the Vele� and Podvele� Mountains, immediately above the inhabited areas and the town of 
Mostar. An advantage is that the most part of the route runs through tunnels, especially the part 
bypassing the Mostar town area. The remaining part of the route will generate great influence due to 
extensive visual exposure from the valley. The final evaluation of environmental influence will 
primarily depend on the technical solution of the route regarding elevation elements. A satisfactory 
solution would be that the route outside tunnels stays in cuts as much as possible, 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 kilometers on the farthest 
southeastern part of the «Mostarsko Polje», where it crosses over the Buna River and again climbs 
the slopes of Hum Mountain toward the central karst flatland. Greatest influence on environment is 
expected along the Buna River basin, because the motorway will cross the river, 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  III 
 
Area of influence from chainage 29+000 km to chainage 36+000 km 
Part of the route from the Buna River to the farthest slopes of the Hum Mountain, belongs to the 
transition area from the river valley toward the central karst flatland. The influence on environment 
will mostly be concentrated in the first part with several viaducts 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 Neretva River, is on the left plateau, a wide 
flatland, scarcely populated in the form of smaller settlements mainly formed out of smaller sub-
units or hamlets. Analyzing the influence of the complete route on the environment, influence will 
be smallest in this part. This is a result of very good relief characteristics which enabled a technical 
solutions almost without structures, except one tunnel, (from the visual 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 mouth to � apljina – Category   
 
Area of influence from chainage 50+000 km to chainage 52+000 km 
Narrow strip along the tail of the Neretva River canyon, characterized not only by natural elements 
but also cultural heritage and a valuable interchange of these two elements. Bridge over the Neretva 
River is situated at the very end of the canyon part of the river basin, approximately 500m away 
from Po� itelj. The planned work will significantly influence the environment of a wider area, since 
the bridge will be very noticeable because of its size This could be especially significant as the 
structure blocks the view on Po� itelj from the opposite side of the Neretva River, and the view from 
Po� itelj on the downstream part of the Neretva River. Loss of spatial integrity will significantly 
influence the perception of this area. 
 
4. Area from � apljina do Ljubuški, in the valleys between two rivers -  Trebi�at and Studen� ica -
Category II 
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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 Neretva River bank, along the slopes 
of Crnica Mountain to the Zvirovi� i settlement. Up to the chainage 56+000 km, influence on the 
environment can be estimated as acceptable since the construction works only slightly interfere into 
the present situation. Influence on the environment after this stage changes, as we approach the  
Zvirovi� i settlement, where the route passes through numerous karst fields bound by dry  stone 
walls which still save their original purpose. A large number of these fields would be destroyed 
with the motorway passage, marking this as a negative influence on the preserved traditional 
agricultural landscape of this area.  
 
Area of influence from chainage  59+000 km to chainage 62+000 km 
The route crosses the Studen� ica River watercourse in the area of Donji Studenci, and bridges over 
the Trebi�at River through the Bijela Vlaka plateau. The greatest negative influence on the 
environment are the two potential bridges crossing over the watercourse, emphasizing 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 typical karst landscape, with numerous 
smaller fields bound by dry stone walls. Greatest influence will be the motorway passage over the 
dry walls and fields in karst sinkholes, which would irretrievably destroy a significant element of 
this rural landscape. 
 
Analyzing the complete zone of works (motorway and approach roads) from the environmental 
influence aspect, the influence will be significant and will impair the ambient unity of the area. The 
viaducts on the Neretva and Trebi�at Rivers with their approach roads will impair the landscape 
which necessarily requires remedial measures through vegetation camouflage of support and 
structural piers of viaducts, as well as slopes and cuts along the route and approach walls.   
This influence can be decreased through application of alleviation measures. 
 

  
Figure 1.-2. Crossing of the Corridor Vc over the Neretva, Studen� ica and Trebi�at Rivers 

 
1.12 PROTECTED PARTS OF NATURE 
 
According to the obtained data, valid acts and present spatial – planning documentation of the 
counties, the following areas have been marked as protected parts of mature 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 course in the Mostar County area – nature reserve, i.e. monument of 

nature 
- “Ševrljica” Cave in Blagaj – geomorphologic and paleonthological nature monument, 

i.e. monument of nature 
- Nameless Cave (Bezimena pe� ina) in Podvele�je – geomorphologic monument of 

nature 
- Green Cave (Zelena pe� ina) 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 Bosnia and Herzegovina  

– 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, No.683/54, dated 3.6.1954 as nature rarity. As part of 
the Urban Development Plan of Bosnia and Herzegovina, the specific area of Gornje 
Blato  has been classified for Class I regime (Nature Park Category). 

Protected according to the Urban Development Plan 
- Trebi�at River valley  (Nature Park Category) 
- Aites on the Neretva River near Po� itelj  (Monument of Nature Category) 

Protected by the decision of County Authorities 
- During the year 2006the project „Protection of the Trebi�at River through the Nature 

Park Category“ was completed, financed and implemented by the EU and the Counties 
of � apljina, Ljubuški and Grude. The Council of the � apljina County brought a 
Decision on categorizing the territory along the Trebi�at River in the Nature Park 
Category. Council Decision no:01-25-4690/06. 
Since these activities were undertaken after the preliminary Environmental Impact 
Assessment of the Corridor Vc, this decision should be respected at this level of 
documentation (Environmental Impact Study). 
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LJUBUŠKI COUNTY 
 
Protected 

- Kravica Waterfall on the Trebi�at River – Hydrological – geomorphological monument 
 
The following protected nature areas or the ones planned for protection will have 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 the motorway bridges  over the canyons 
of these rivers. This is mostly relevant to vegetation communities and habitats as well as the 
landscape  - described in relevant chapters on flora and fauna. 
 
The Kravica waterfall can be emphasized as one of the protected areas that are in the immediate 
vicinity of the motorway route and which can experience a negative effect from it. It is situated 
approximately 500 m from the motorway. Considering this nearness, the permeability of karst 
terrain and the sensitivity of the calcareous sinter barrier ecosystems, measures need to be 
undertaken to protect these in accidental, emergency situations. 
 
The Buna Well, approximately 1,7 km and the Bunica Well, approximately 1 km from the 
motorway route are not in direct zone of influence and, respecting the defined protection measures, 
no negative influence on the environment is expected. 
 
The most protected area in this the wider zone of influence – Hutovo, is not under immediate 
influence since it is more than 3 km away from the route.  
 
Considering the positive position of motorway in relation to already mentioned protected nature 
parts, no significant negative effects on the environment are expected if all 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 spatially situated in  the Herzegovina – 
Neretva County (County – Canton No.7), which has its hunting grounds established according to 
the existing Acts of the former state or has aborted them until a new Act on Hunting is brought  
(Official Gazette of Socialist Republic of Bosnia and Herzegovina no.7/77, and the Regulation on 
taking over the Act on Hunting , National Gazette Croatian Republic of Herceg-Bosnia no.30/90). 

The grounds in the hunting zone have been divided according to the territorial principle of County 
borders established after the Dayton Agreement, as follows: Mostar (79 400 ha), � apljina (25 636 

ha), Stolac (29 067 ha), Ljubuški (27 000 ha), which include different biotopes  with 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 game animals, whose habitats spread  from 
the mountainous regions to the river valleys and marshes. Six kinds of large hairy game animals 
abide here, 11 kinds of small hairy game animals, 18 kinds of small feather game and  4 kinds of 
birds vultures. Apart from this, the area is especially important since it is in the migration corridors 
of different types of migratory birds during different seasons, and as such 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 in the area of LOT4  
 

Main kinds Other kinds 

Leap – Rupicapra rupicapra L. Wildcat – Felis silvestris Schr. 

Deer – Capreolus capreolus L. Jackal – Canis aureus L. 

Deer – Capreolus capreolus L. Fox – Vulpes vulpes L. 

Moufflon – Ovis aries musimon Pall. Stone maren – Martes foina EHR. 

Wild boar – Sus scrofa L. Badger – Meles meles L. 

Brown bear – Ursus arctos L. Mink marten – Martes martes L.  

Wolf – Canis lupus L. Polecat – Mustela putorius L. 

Rabbit – Lepus europeaus Pall. Mongoose – Herpestes ishneumon L. 

Greek  partridge- Alectoris graeca L. Weasel – Mustela vulgaris L. 

Partridge – Perdix perdix L. Squirrel – Scirius vulgaris L. 

Common pheasant – Phasianus sp. L. Peregrene falcon – Falco falco L. 

Mallard – Anas platyrhynchos L. Sparrow-hawk – Accipiter nizus L. 

Bald coot – Fulica atra L. Mouse buzzard – Buteo buteo L. 

Ring dove – Columba palumbus L. Owl – Bubu bubo L. 

Rock dove – Columba livia Gmelin Jack snipe – Gallinago gallinago L. 

Turtle dove – Streptopelia turtur Hooded crow – Corvus corone cornix L. 

Woodcock – Scolpax rusticola L. Rook – Corvus frugilegus L. 

Quail – Coturnix coturnix L. Magpie – Pica pica L. 

Otter - Lutra lutra Jackdaw  - Coloeus monedula L. 

Snipe - Lymnoryptes minimus (Br� nnich) Nutcracker – Garruluus glandarius L. 

Pintail - Anas acuta (L.)   Green woodpecker – Picus viridis L. 

Spoonbill - Anas clypeata (L.) Blackbird – Turdus merula L. 

 
An approximate number of game animals were obtained from the hunting associations that manage 
individual hunting grounds in the zone of influence (the given numbers are not an extract from the 
Management plans and as such should be taken with a 10 – 15 % discrepancy from the actual 
situation on terrain.) 
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The following kinds of game can be found ion the zone of influence: Leap /chamois (210 animals), 
Deer (280 animals), moufflon (70 animals), Wild boar (2050 animals), Bear (4 animals), Wolf (185 
), Woldcat (180 tails), Rabbit (3458 tails, Rock dove (7670 beaks), Grey partridge (680 beaks), 
Pheasant (3250 beaks), Quail (4700 beaks), Woodcock (5650 beaks), Mallard (9050 beaks), Coot 
(15900 beaks), Fox (1000 tails), Ring and Rock dove (2200 beaks), Turtle-dove (450 beaks), 
Marten (350 tails) and Jackals (8 tails). 

 
Influence on game and hunting must be analyzed through several factors that are of crucial 
significance, the most important being: fragmentation of habitat (influences migration and  
fulfillment of basic living requirements), inorganic waste (represents potential threat to game  - 
possible injuries) and organic waste (because of accessible food source, predators 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 movement will disturb the 
game and animals, forcing them to search for other more quiet and safer places. Because of this the 
hunting contractors in this area will suffer large losses in the form of  decrease of profits from 
hunting tourism ( migration of animals),  increase of damage to economy (agriculture and forestry) 
and game (poaching). 

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

 
The designed motorway route is acceptable from the aspect of game and hunting, with construction 
and implementation of safety mechanisms (prismatic mirrors) which will decrease accidents 
involving animals and people. 

 
 
1.14 SOIL AND AGRICULTURAL LAND 
 
 
The Terms of Reference demanded and analysis of the VC LOT – 4 Corridor, 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 (agricultural land, forests and forest land, waters 
and other land) and their surface area calculated according to two criteria. The first applies to  land 
within a 40 m area, which will completely be used for motorway construction (area between two 
safety fences), the other criteria applies to land in the area of potential 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 zones) ,  (mark «a1», «a2» and «a3»), 
as well as 3 (three) sub-categories of forests and forest land  (mark «S1», «S2» and «S3»). Surface 
area of other land was also calculated (construction land and roads – mark «o») 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 INFLUENCE   
Map 2: OUTLINE OF LAND SUB-CATEGORIES IN A 500M ZONE OF ROUTE INFLUENCE 
Map 3: OUTLINE OF LAND SUB-CATEGORIES IN A 40M ZONE OF ROUTE 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, since the data is seen on the 
previous map - Map 2) 
 
Methodology 
 
The obtained data was converted into a form adequate for analysis in GIS software. Based on the 
aerial photos, a vector profiling of surfaces according to categories was done within the 500m 
influence zone. A total of 2.418 polygon points were profiled, 1.094 of these are agricultural land, 
335 forest lands, 7 are water surfaces and 982 are other surfaces. 
For each of these polygons a categorization was undertaken, based on the defined criteria (class of 
land, quality, restrictions in production, legislative restrictions etc..), and a control of this 
categorization on the spot. 
Analysis of data through GIS, the mentioned thematic maps were created, within a 500m and 40m 
range of influence. 
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2 INTRODUCTION 
 
Preparation of the Planning and Study documentation for  the Corridor Vc motorway  was based on 
the request that this investemnt project be also analysed from the environmental point of view. The 
basis for preparation of the Environmental Impact Study is the Contract documentation, defining the 
initial outlines of such a research. Initial program outlines, given as part of the Tender 
Documentation, showed the necessity to undertake such an analysis and research, as part of the 
Technical Study and Preliminary solution. 
 
Considering possible influence on environment as a consequence of construction and exploitation of 
motorway, this structure falls into the group of those structures where preparation of this kind of 
study is compulsory. Considering the given facts, knowledge on actual spatial relations and 
influences, and the role of the planned motorway in the complete road network, all these proved that 
Study research at the level of Preliminary Environmental Impact Estimate was absolutely necessary. 
 
Since the Preliminary Environmental Impact Estimate is done as part of the Technical Study and 
Preliminary Solution, all its general outlines were already defined in advance by that fact, which 
actually means that the analyses from this study must find their actual place in the process of 
evaluation of all variant solutions, as part of the decision of the project feasibility. Satisfying this 
requirement on one side, represents a contribution to the protection and advancement of the 
environment as well as some improvements regarding the most optimal variant of the planned 
motorway route.  
 
Preparation of the Environmental Impact Study was based on assumptions incorporated into the 
Technical Study documentation and Preliminary solution documentation. Especially significant 
information about the majority of impacts on environment originated from specific research and 
studies on traffic, geotechnical investigation works or studies made for preparation of the urban 
planning and development documentation for urban areas within the zone of influence, as well as 
studies which were especially done in the field for the needs of this analysis. All analyses done in 
the previous period, needed for preparation of design documentation were also the basis for 
preparation  of this study. 
 
Significant assumptions relevant for preparation of the Environmental Impact Study originated from 
the valid urban planning documentation for the wider area of analysis, from the northern side of 
Mostar  to the south borderline.  
 
All above mentioned assumptions created the base and  initial framework for the study on 
environmental impact and improvement of the quality of physical and social environment s well as  
initial reference points  for preparation of Environmental Impact Study as part of the Technical 
Study and Preliminary solution for the Corridor Vc motorway,  LOT 4  from Mostar North to the 
Southern borderline. 
 
The previously prepared Preliminary Environmental Impact Estimate is the documentation relevant  
for all subjects regarding physical and social environment in the zone of influence of the Corridor  

Vc motorway, as well as implementing the public audit procedure, in accordance with valid Acts, 
and for obtaining permits from relevant Ministries in the Federation of Bosnia and Herzegovina. 
 
 
2.1 BASIS FOR PREPARATION OF ENVIRONMENTAL IMPACT STUDY 
 
According to the Technical documentation and Terms of Reference for preparation of the Planning 
and Study Documentation for the Corridor Vc Motorway, in order to analyze all relevant 
parameters, preparation of separate Study documentation at the level of Environmental Impact 
Study was planned. In order to achieve this, all relevant data must be gathered and verified in the 
field, all influence on the physical and social environment must be investigated, with special 
reference to social and economic implications and expropriation, special views on protection of 
environment must be established and public audit for the Study organized. 
 
The basis for all analyses required within the Environmental Impact Estimate were investigation 
works and surveys done previously for the needs of the Technical Study and Preliminary Solution 
by appointed Consultants. 
 
Some planning and design constants were defined within the basic survey framework, which are 
within themselves, unchangeable  and permanent, irrespective of the spatial concept of the analyzed 
corridor. The basic framework for all analyses in this survey is the territory bound by the limits of 
possible negative influences, as a constant resulting from the position of possible variants.  
From all surveys undertaken as part of the Technical Study or Preliminary solution, special 
significance is given to the traffic surveys, as well as surveys on the geological, engineering – 
geological, hydro-geological, hydrographic and hydrological terrain characteristics. Results of these 
surveys served a part of the initial elements for preparation of 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 structures on the environment must be valid 
Acts and Regulations governing this subject. Especially significant is the fact that specific 
legislation in the area of roads in the Federation of Bosnia and Herzegovina still does not exist. For 
the needs of this Study, legal Acts in the wider sense were applied, this way creating a legal basis in 
the broader environmental sense, which have certain significance when interpreting relations 
occurring as a result of construction or exploitation of the planned motorway. The following are Act 
that is still valid in the Federation of Bosnia and Herzegovina, which were applied during the 
preparation of the subject Study: 
1 Protocol concerning Specially Protected Areas and. Biological Diversity in the Mediterranean 

Sea", Monaco, "1996. (old title. Protocol concerning Specially Protected Areas of the 
Mediterranean Sea, Geneva, 1982.) (Came into force on March  23,1986.) (Official Gazette of 
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 Oil, London, 1954. 

(Came into force July 26,1958.) (Official Gazette R BH 13/94, Official Gazette of SFRY 
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 Herzegovina 13/94, 
(Official Gazette of SFRY 2/85). 

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

5 Bylaw on the plants and systems that must have an environmental impact estimate, plants and 
systems that can be constructed  and commissioned only if they have a permit regarding 
environmental impact , (“Official Gazette of the Federation of Bosnia and Herzegovina”, No. 19/04) 

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 Heritage (Official Gazette of 
the Federation of Bosnia and Herzegovina 20/85), still in force.  

9 Physical Planning Act (Official Gazette of the Federation of Bosnia and Herzegovina, No.  
13/74. (Articles 45-54), 

 
 
A large number of specific relations within the environment, which regulate or influence, or are 
influenced by the construction of a specific motorway route, are not regulated by the existing legal 
acts and regulations. Therefore, Acts and Guidelines valid in other countries, which are widely 
accepted and recognized in the international community, have been applied for the needs of this 
Study. 
 
Guidelines governing general subjects have especially been applied, i.e. «Merkblatt zur 
Umnjeltverträglichkeitsstudie in der Strassenplanung». This is especially relevant for the subject of 
noise, « Richtlinien für den Lärmschutz an Strassen (RLS-90)»,  air pollution, « Merkblatt über 
Luftverunrei-nigungen an Strassen (MLus-92)» and water pollution « Richtlinien für Bautechnische 
Massnamen an Strassen in Wassergenjinnungsgebieten». 
 
Also, technical documentation of the World Bank»  has been used , i.e. "The World Bank technical 
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 is originally defined by Law, in the 
form of  valid Acts for protection of physical and social environment, and for the subject Corridor 
Vc section from Mostar North to the South borderline, it is defined by the contract elements as 

obligation of the Consultant. According to the Contract requirements, the contents of the 
Environmental Impact Study shall be determined together with the authorized Ministries, the 
Federal Ministry for Physical Planning and Environment as well as according to the terms of 
contract. According to the Contract requirements, the Methodology for preparation 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 graphical part shall be prepared in 
scale 1:25000 or smaller, depending on the resolution of available thematic data, and only 
exceptionally in larger scale (especially sensitive and important areas, details, etc.).  
 
2.3.2 Description of the surroundings and construction site 
 
The description of a wider corridor area shall be investigated from the geological, hydro-geological 
and engineering-geological point of view. Geodetic survey and surveys done for the needs of the 
Technical Study and Preliminary Design will be used for the geological, engineering-geological and 
hydro- geological investigation works also. These characteristics of the wider corridor area shall, 
among other, serve as basis for the Environmental Impact Study and Water Protection Study.  
 
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 on the basis of data obtained from the 
National Meteorological Service of Bosnia and Herzegovina. The prepared Study chapter can be 
used in preparation of the Technical Study, in the chapter «Preliminary climatic data». Specific 
meteorological properties that can influence route definition shall be also used 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 Bosnia and Herzegovina,  
ITP precipitation curves shall be prepared in order to dimension the motorway drainage system. 
This Part of the Environmental Impact Study can be used in preparation of the Preliminary 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 Environmental Impact Study) as well 
as detailed inspection of the terrain.  
 
2.3.2.4 Flora  
 
Except data obtained from the pedological maps, this chapter shall be prepared  on the basis of 
available methodically collected data on biotopes, and detailed investigation in the field.  
 
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 from forest management plans 
seems to be insufficient or inadequate, data gained by interpretation of the digital aerial photos  
shall be used. 
 
Chapter on hunting shall primarily be prepared on the basis of data from the hunting ground 
managements and data gathered by investigation in the field and available methodical data on 
biotopes. 
 
2.3.2.6 Fauna 
 
Chapter on Fauna shall be prepared on the basis of available literature, consultations with 
authorized institutions, experts in the field of work as well as detailed investigation in the field. 
 
2.3.2.7 Landscape 
 
In order to evaluate motorway influence on the landscape, the condition of the landscape has to be 
described, all its characteristics analyzed and its natural, cultural and visual values identified in the 
area of motorway influence. As much as possible information should be gathered during this 
process, on the condition of the landscape in the zone of influence, and this will primarily depend 
on the available data base (if possible  - digital, for easier interpretation and presentation), the urban 
development plans, topographic and aerial maps, as well as numerous thematic maps (DMR, 
hydrological, pedological, morphological, phytocenological, agricultural land classification maps,  
land use maps, maps of settlements, roads, landscape structure, different processes and conditions in  
space etc.). In order to check the gained data,  field visits are a compulsory 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 from the Planning documentation data 
base, available statistical data from recent population census, consultations 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 documentation data 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 documentation data base obtained from 
the respective Ministry, other published and not published data and field visits. A direct influence  
(2x250 m – direct influence) and indirect influence (2x500 m – indirect influence) of the corridor is 
investigated here, where all relevant localities are investigated and recorded on a map.  
 
 
2.3.2.11 Protected parts of nature 
 
This chapter shall be prepared on the basis of official data on protected nature parts and species, 
based on the Bosnia and Herzegovina regulations and Acts as well as on international obligations 
taken over by Bosnia and Herzegovina , and also according to field visits. 
 
 
2.3.3 An overview of possible motorway influence on environment during preliminary 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 is the actual passing 
through the water protected zones, i.e. passing in the immediate vicinity of water springs, which is 
shown in detail in the Chapter group A, thus the percentage of motorway route passing through 
water protected zones can actually be quantitatively expressed, and measures of protection 
determined for each level of protection.  If water protected zones are not defined, only a comment 
on the hydrological conditions needs to be given, about the movement of ground waters toward 
springs significant for water supply systems, with recommended protection measures (expert 
evaluation). Influence of motorway construction works on waters is divided on influence during 
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 quality is restricted only to 
a narrow strip along the motorway , intensity of influence depending on several factors, the most 
significant being the quantity of traffic. A semi-empirical method of analysis has been developed 
especially for this Study which enables analysis of the concentration of pollution particle 
transmitted by air along the road, at different distances  and depending on the quantity of traffic and 
weather conditions, for numerous pollutants , the most important being  nitrogen oxide hydrocarbon 
and particles (predominantly diesel soot). Calculated values shall be compared to the regulations 
valid in Bosnia and Herzegovina and /or EU, and if needed, new protection measures requested. 
 
2.3.3.3 Influence of motorway construction on soil and agricultural land 
 
Most significant influence of construction works on soil  is permanent  occupation and  different 
utilization of surfaces. This influence is more intense during actual construction works  due to 
temporary use of other, additional surfaces (approach roads, parking lots etc.). In order to express 
this influence in quantities, a calculation of actually occupied surfaces will be done by remote 
research method and GIS analysis and occupation of surfaces calculated for two corridor widths: (1) 
60 meters, as an average width op permanent occupation of land (including cuts and embankments), 
and (2) 200 meters, as a zone of investigation, where significant influence can be expected during 
construction and utilization. For both corridor widths the occupied surfaces shall be expressed for 
each land category separately. 
Also, secondary soil influence shall be explained:  Change of the local water regime, emission of 
hazardous matter into soil (especially during accidents and emergency situations), influence on 
technological processes in agriculture, (the most significant being breaking down of land plots and 
cutting of approach paths). For all given influence, protection measures shall be given and 
monitoring advised. A special overview shall proposed regarding criteria for production of 
ecologically clean products. 
 
2.3.3.4 Influence of motorway construction on flora and vegetation 
 
Influence of motorway construction on flora and vegetation shall be evaluated on the basis of  data 
obtained  from the pedological maps of the area and detailed field investigation, with special 
emphasis on protected and endangered species (according to Red lists of Bosnia and Herzegovina, 
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 influence and shall be explained 
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 economic characteristics. 
Influence on forests which do not have management plans shall be expressed as quantitative 
influence and explained on the basis of  natural and economic characteristics of these forests 
determined by interpreting the digital aerial photos of the respective area. A change (loss, increase 

or decrease) of overall useful forest characteristics shall be presented for all forests and these shall 
be evaluated according to the methodology which is internationally acknowledged for that purpose. 
Forests in the zone of influence shall be evaluated according to their sensitivity to occurrence of 
fire. Influence on especially valuable (endemic, rare, endangered and protected) forest 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. Changes on the 
hunting grounds as a result of motorway construction  (fragmentation, cutting through the game and 
animal movement corridors, loss of peace and quiet on the hunting grounds etc.) shall be separately 
explained.  Data shall be presented for each individual hunting ground, if maps of these hunting 
grounds are available. 
 
2.3.3.6 Influence on fauna 
 
Most significant influence on fauna is the fragmentation of habitats and cutting through the 
migration corridors. Therefore, on the basis of design data base and detailed inspection of terrain, 
places especially endangered by motorway construction shall be defined and protection measures 
presented  that will decrease this unfavorable influence and enable further survival of all fauna 
kinds. 
 
2.3.3.7 Influence of motorway construction on noise level increase 
 
At all locations where the motorway nears urbanized areas, analyses of noise levels shall be done, 
depending on the expected traffic loads (AYDT). Analyses shall be done in accordance with 
regulations valid in Bosnia and Herzegovina, separately for day and night periods. Analyses 
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 Impact Study shall be done  
for a simplified case of «long, straight section», while detailed analyses shall be done as part of the 
Preliminary design, taking into consideration the spatial planning of the motorway. At places where 
allowed levels are exceeded, protection measures shall be proposed  in the form of nose protection 
barriers.  
 
2.3.3.8 Influence of motorway on the population 
 
Adequate sociological and demographic analyses shall be done  on the basis of gathered data, and 
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 infrastructure and installation 
networks that shall be gathered by the Preliminary solution Consultant. The motorway influence 
estimate shall include definition of the points of conflict or contact and adequate protection 
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 wider (2x500 m – indirect 
influence) corridor, the influence on each individual locality shall be defined so that 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) influence on these parts of nature 
shall be defined and adequate measures of protection proposed, as well as route relocation, if 
needed. 
 
2.3.3.12 Influence of motorway on the landscape 
 
When determining the acceptability of motorway construction, influence on the above mentioned 
natural, cultural and visual values of the landscape are defined and evaluated. During this process, a 
detailed identification and evaluation of all possible unfavorable influences on the landscape during 
preliminary works, construction and exploitation of the structure must be done, and adequate 
measures of protection proposed, or possible route relocation.  
 
This part of the Study evaluates influence on all visual landscape values (morphology, spatial 
context, shape and structure of land plots, different cultures, size and proportion, incorporation, 
view). This information shall be used when preparing the landscape restoration design, noise 
protection barriers design and when choosing adequate locations for roadside service facilities.  
 
2.3.3.13 Environmental disasters and the risk of their occurrence 
 
This chapter shall describe possible risks of environmental disasters  and incidents during motorway 
construction and exploitation, also considering structural and technical elements of the motorway 
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 organization 
 
After the last war, which was ended with the Peace Agreement in Dayton in October 1995, and 
signed in Paris sin the same year, B&H was constituted as a decentralized state with defined 
jurisdiction of central institutions and entities. According to the last census, taken in 1991, B&H 
had 4,38 million inhabitants and according to present estimates the count is approximately 3,9 
million. 
 
The International community, headed by the UN, USA and EU, implemented a stabilization 
program that, not only brought peace to the complete state territory but also provided donations, 
reconstruction of state institutions, implementation of legislature in accordance with democratic 
standards, reconstruction of infrastructure and better business environment as well as foreign 
investments. 
B&H became a full member of the European Council in 2002, and is committed to becoming a 
member of the European Integrations including NATO and EU.  
 
The Ministry of Communications and Transport of B&H was founded at the beginning of 2003 at 
the State level. Management and leadership of the transport sector in B&H is presently at the level 
of entities, the Federation of B&H and Republika Srpska. Each Entity has a Ministry of Transport 
and Communications, Ministry for Environment and Physical Planning and a Roads Directorate.  
 
 

Road network in bah and the development strategy 

Road transport is a very important factor in the economy of B&H. Approximately 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 owing to that, an improvement in the 
quality and supply of local and international transport can be seen from the consumer view. The 
distribution of transport capacities in road transport is satisfactory since almost every larger 
settlement and town in B&H has a transport company offering services 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 have almost completely been 
rehabilitated, enabling relatively fast and safe transport and passage within B&H and toward the 
neighboring countries.  

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

integrations.  The first step has already been fulfilled with the verification of the Corridor Vc 
through B&H, which will connect B&H with Hungary and Croatia as well as with Central Europe 
in the North – South direction. 
Construction of Motorways in B&H is still in its beginnings, but significant steps are being taken to 
speed up this process. A section was completed recently west of Sarajevo, 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 the B&H road network. However, large 
funds are also needed. B&H is doing its outmost to find potential partners to finance the 
construction of motorways in B&H, and this will in the future be one of strategic priorities at all 
levels – political, economic and social. 

Construction and maintenance of road infrastructure in under the jurisdiction of the B&H entities. 
In order to coordinate activities connected with road construction and maintenance, a B&H Public 
Corporation for roads was founded at the State level.  
An important part of the road infrastructure are border crossings between  B&H and its neighbors, 
Croatia and Serbia and Montenegro. B&H  has over  400  road border crossings,  and this 
represented a big problem until they were categorized, modernized and put under state authority. 
The situation in this respect is rapidly improving. Most part of the border crossings is now 
controlled and procedures prepared regarding customs control of goods and passengers in traffic 
and transit with neighboring countries. Also corridors for transport and transit of oil and oil 
products is being defined 
 
The road network in B&H is 3.788 km long. The inter - connection of state territory with 
motorways, represented by a ratio of the motorway network length and the state surface area is  7,4 
km/100 km2. The regional road network is 4.842 km long, and local roads 14.000 km long. Total 
length of road network is approximately 22.630 km out of which 14.020 km are asphalt roads. 
Length of European motorways (E-roads) is 995 km (E-59, E-65, E-73, E-661, E-761 and E-762). 
Most part of the European road sections passing through B&H  do not allow high driving speeds. 
Reasons for this, among others, are small radii or curves, high and frequent climbs, passage through 
towns and inhabited areas and inadequate road maintenance. B&H had their first 11 km of 
motorways as late as 2003.   
In the period between 1966 and 2003, large-scale rehabilitation and repair of  war damages  were 
under way. Main roads, bridges and tunnels were rehabilitated. Repair of war damage on the road 
network was  possible mainly owing to donations and favorable credits. Rehabilitation of nearly 
2.200 km of roads and 58 bridges  was done through the project “Urgent rehabilitation of transport”, 
and nearly  447 million of KM spent. 
 
Respective Entity Ministries are presently implementing certain projects through the World Bank 
Credit (“Road Management and Safety Project”) and these must be completed 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 and traffic infrastructure was done in the last years 
through the programs of the European Union, International Institutions funding or  B&H funding  
(“Development of Branches on Corridor V, Zenica - Svilaj Motorway”, Pharr 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 Ministries of Foreign Affairs and 
Economy of  B&H prepared at medium-term „ B&H Development Strategy” 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 infrastructure of Southeastern Europe, passing from 
Budapest (Hungary), through Osijek (Croatia), Sarajevo (B&H), up to the Port of Plo� e (Croatia). 
The Corridor Vc route is approximately 330 km long through B&H and situated North – South. It 
passes through the center of the state, through the most favorable environment and surroundings, 
along the Neretva and Bosna River valleys. 
The traffic corridor Vc through B&H includes: 
 

·  E-road E-73 Šamac - Doboj - Sarajevo - Mostar - � apljina - Doljani, through the Port of 
Plo� e it has the doorway to the Adriatic, while in the North,  through Osijek, it connects at 
Budapest.  

·  Railway line Šamac - Doboj - Sarajevo - Mostar - � apljina - 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 from Geneva proposed an initiative and a plan 
for improvement of the motorway network in Europe. This project also included the Motorway 
Baltic Sea – Adriatic Sea  (Baltic-Adriatic) called the Trans – European Motorway  (TEM). 
At the Third Pan-European Conference on Traffic, held in Helsinki in 1997, where EU member 
countries and International Organizations participated, and where the infrastructure development in 
Europe was the main subject, the “Helsinki Declaration” was adopted according 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 - Osijek - Svilaj - Zenica - Sarajevo - Mostar 
- Plo� e, i.e. its segment better known as LOT 4, section Mostar North – South Border, is a part of 
the Pan-European Motorway Corridor Vc and one of the most important branches of the TEM/TER 
Project. The subject motorway route is a part of the European network with the designation E73, 
connecting the North of Europe with the Adriatic, and represents the  axis of the road traffic 
infrastructure in the East part of the country. 
 
Road infrastructure system is one of the key factors influencing the economic, social and spatial 
development of a region end even a state. Traffic infrastructure, in 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 settlements and towns and the 

quality of environment,  
• Helps the development of less developed areas.  

 
Within the AGR system of main European roads, the subject route is designated as E73, i.e. D7 in 
the Croatian Danube area  (138 km), M17 in Bosnia and Herzegovina (433 km) and D9 from 
Metkovi�  to Plo� e (22 km).  
International significance of this route can be seen through numerous initiatives, associations and 
projects. The road E73 is within the Pan – European Corridor Vc (picture 1) and is one of the most 
significant branches of the TEM/TER Project, also representing the future route of combined traffic. 
 
In a wider sense, the road route E73 connects the European North with the Adriatic and is of vital 
importance for economic associations, travel of goods and people and transport, i.e. transfer of other 
aspects of human activities. 
 
The routes D7/D9 and M17 have been declared as priority routes within Croatia and Bosnia and 
Herzegovina as part of the road network development. 
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The main characteristics and tasks of the future motorway in the economic and traffic sense shall 
be:  

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

·  Better connection of specialized business units, special attention given to agriculture and 
tourism,  

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

 
TEM Project represents an international motorway system in the area between the Baltic and the 
Mediterranean, and in the traffic and technical sense it is the best organized and one of the more 
developed regional projects in Europe. Recently, and especially after the political and 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 EU system of  TEN/TERN (Trans-
European Road Network) and the road segment of the  TINA projects/Transport Infrastructure. On 
the North side it connects to the VIA BALTICA project between Poland and Finland, and the TEM-
Scandinavia toward Sweden, while East and South – East it runs up to the road network of West 
Asia and The Near East.  
 
Continuation of the TEM Project coincides with the first attempts of countries in the relevant 
regions to express their own national transport policies and standards. This Project might enable a 
harmonization of regulations, guidelines and connecting roads and a planned approach to 
environmental protection and systematic follow up of network traffic load. 
 
In accordance with the Pan-European Transport initiatives and the „Helsinki Declaration“ which 
were adopted as the big chance of Europe and especially B&H, activities are under way to prepare 
for motorway construction of a higher rank, i.e. highways, in order to satisfy the needs of the 
population and economy as well as development as a whole. Therefore, among other traffic routes  
(Banja Luka-Gradiška, Tuzla-Orašje and Adriatic – Ionian Motorway) the respective Ministries are 
preparing the construction of the Corridor Vc motorway (picture 2.). 
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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 motorway in the Corridor Vc through B&H on 

the basis of concession on the part and the route which will be defined by contract” (National gazette of 
B&H no. 23. dated August 7, 2003), 

 
·  Signed an Agreement accepting  the defined border crossing between Croatia and B&H on the Sava 

River (Svilaj-Od�ak) as well as a part of the motorway route with the route coordinates. (September 03, 
2003.), 

·  Considered Croatia's proposal regarding the southern motorway connection point of the Corridor Vc 
motorway  and decided that  definition of this point , due to inadequate design level development and the 
level of complexity of connection with the Adriatic – Ionian motorway, defining this point requires 
detailed design development., 

·  Continuously exchanged information and views with Croatian and Hungarian representatives regarding 
preparations for Corridor Vc Motorway construction, 

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

·  Completed a part of the Planning and Study documentation for the Corridor Vc Motorway (Technical 
Study, Data for the Spatial – Planning documentation, Preliminary Environmental Impact Study, 
Preliminary Solution, Preliminary Design). 

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

Aims 
 
Construction of this Motorway should initiate economic activities and 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 neighboring countries and regions and shall have 
a stabilizing and developmental effect on the country. Improvement of traffic 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 economies.  
  

 
The Study and Design Documentation should be based on the overall need to improve the traffic and 
transport quality, capacity and safety of traffic in the Corridor through the construction of a full profile 
motorway. The end results from the Study shall be used as a base for decision making regarding investment 
and financing on behalf of the Client and Financial Institutions.  
 
Aim of the Design and Study documentation is to determine the economic effectiveness of construction of 
certain motorway routes and the motorway as a whole, as well as to see under what conditions this design 
would be feasible. On the basis of a pre-feasibility study, interest for concession for the complete motorway 
route through Bosnia and Herzegovina should be checked by means of an International Bidding.  
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Secondary aim is to attract international investments, initiate an investment cycle by opening of construction 
works at several points and enable the development of other business activities along the constructed 
motorway route. 
 

The completed Planning and Design documentation shall serve as the basis for the Request 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 have been regulated by an 
Agreement between the Consortium and the Client for the research and proposal of potential motorway route 
variants in the Vc Corridor, within the Lot 4, from Mostar to the Southern Border  (border with Croatia).  As 
part of work preparation, the Consultant has proposed contact points with Croatia for the 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 Study, Base maps for the Spatial Planning 
documentation, Environmental Impact Study, Preliminary solution, Traffic Study and Pre-feasibility Study 
as well as several documents not included in the contract, all in the 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 the section has been done on the basis of the General 
Agreement for works on the development of complete design documentation and investigation works and 
surveys for the motorway section, signed between the Ministry of Communication and Transport of B&H 
and The Civil Engineering Institute of Croatia (IGH) Zagreb and IPSA Institute Sarajevo as the leading 
Consultants on behalf of the Consortium consisting of 19 members. 
 
The basis for preparation of this Preliminary Design was the Preliminary 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 of the design, 
�  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 dealt with 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, Section Osijek (Batina) - Sarajevo - Kardeljevo, 

Self-managing Interest Association of Croatia, Self-managing Interest Association  of B&H, 
Sarajevo, Gra� evinski institut Zagreb, Zagreb, 1981, 

3.  Main feasibility Study for construction of  Motorway Šamac-Sarajevo-Adriatic Sea, Institute of the 
University of Transport and Communications in Belgrade, 1992, 

4.  Preliminary Impact Study of the Motorway Šamac-Sarajevo-Plo� e on the socio-economic 
development and spatial planning, Institute for Architecture and Spatial planning of the University 
of Architecture in Sarajevo, 1990, 

5.  Feasibility Study for construction of motorway Sarajevo-Mostar-Metkovi� , 1978, Institute of 
Transport and Communications of the University of Transport and Communications in Belgrade, 

6.  Feasibility Study (Traffic) for the Section Sarajevo-Konjic - Volume III, and Description of the 
existing traffic system, Volume II, University of Transport and Communications in Belgrade, 
October 1975, 

7.  Role and position of Bosnia and Herzegovina and Croatia in the European transport and 
communication corridors, ANUBiH and HAZU, Faculty of Transport and Communications of the 
University of Sarajevo and Scientific Advisory Board for Transport and Communication of the 
Croatian Academy of Arts and Sciences, Sarajevo, June 1997, 

8.  Preliminary Study of the Motorway Route through Bosnia and Herzegovina as part of the European 
Corridor Vc, IPSA Institut, Sarajevo, 1998,  

8.  Development of Branches on corridor Vc, 2000, PHARE Program, Consortium of Prognos AG, 
Luis Berger, Consultancy Herry (RC); 

9.  Study on Master Plan of Transport for Bosnia and Herzegovina, 2001, Japan International 
Cooperation Agency (JICA); 

10.  REBIS (Regional Balkan Infrastructure Study), COWI, 2003; 
11.  Development Strategy of Bosnia and Herzegovina (PRSP), 2004. 
12.  Technical Study of the Corridor Vc on LOT 4, Mostar North – South Border, IGH Zagreb and    

Consortium of Consultants, February 2005, 
13.  Preliminary Environmental Impact Study of Corridor Vc on LOT 4, Mostar North – South  

Border,  IGH Zagreb and Consortium, March 2005, 
14.  Annex to the Technical Study of the Corridor for LOT 4, Mostar North – South Border, IGH 

Zagreb and Consortium, 2005. and on LOT 4, Mostar North – South Border, IGH Zagreb and 
Consortium, April 2005, (Engineering – Geological Investigation works). 
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15.  Data for the Spatial Planning documentation  of Corridor Vc for LOT 4, Mostar North – South 

Border  (Extract, IGH Zagreb and Consortium, May 2005.  
16.  Preliminary Environmental Impact Study of Corridor Vc on LOT 4, Mostar North – South 

Border, IGH Zagreb and Consortium, March 2005, 
17.  Final Environmental Impact Study of Corridor Vc on LOT 4, Mostar North – 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 the motorway zone, for LOT 4 
(Mostar, Stolac, � apljina, � itluk, Ljubuški, Neum), 

�  Designs prepared in the in the period 1976.-1980, in scale 1:5000 (or larger) for the route Sarajevo-
Port of Plo� e, prepared by “Consulprogetti, C. Lotti & Associati” , Rome; 

�  Preliminary Study of route variants and choice of route through Bosnia and Herzegovina as part of 
the European Corridor Vc, prepared in 1998, in scale 1:25000, prepared by IPSA Institute, Sarajevo, 

�  Technical Study of Corridor Vc, for LOT 4 Mostar North – South border, IGH Zagreb and 
Consortium, February 2005, 

�  Preliminary Environmental Impact Assessment of the Corridor Vc  on LOT 4, Mostar North – South 
Border,  IGH Zagreb and Consortium, March 2005, 

�  Annex of the Technical Study of Corridor Vc on LOT 4, Mostar North – South Border, IGH Zagreb 
and Consortium, 2005., as well as the Engineering – Geological investigation works for the same, 
April 2005, 

�  Data for the Spatial Planning documentation of the Corridor Vc at LOT 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 Report, IGH Zagreb, October 2005. 
�  Final Environmental Impact Study of Corridor Vc on LOT 4, Mostar North – South Border, 

(Extract) IGH Zagreb and Consortium, February 2006. 
 
The road network of the subject area connects the regional center  - Mostar with small and medium size 
settlements in the Neretva – Hercegovina and West – Herzegovina counties, as well as with near–by 
territories of the neighboring Republic Croatia. 
 
The axis of the network is the main road M17, Jablanica–Mostar–border crossing Doljani (Metkovi� ). This 
road is the backbone of Corridor Vc as it is now. 
 
The traffic flow on this route is formed from far away travels 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 these traffic flows in the sector Mostar – 
Metkovi� , but also on the secondary roads west from Mastar. 

 

Detailed analysis of traffic in the subject area is dealt with in the Traffic Study (within LOT 6) and the 
Traffic – Spatial Study of the two counties (Faculty of Civil Engineering Mostar, 2006.). Results of these 
analyses have been used in preparation of these designs during designing of some motorway elements 
(analysis of slow lanes on open route parts, Interchange elements, toll gates, RSF surfaces etc. 

This Study includes the construction engineering part of the main route on the section from the 
Beginning of LOT 4 (end of LOT 3) – End of LOT 4 (South Croatian borderline near the settlement 
of Zviri � i), from km 0+000.00 to km 67+329,01  
 
For the complete LOT 4, engineering – geological and geotechnical investigation works and surveys have 
been performed, on the basis of which data was obtained, necessary for preparation of this 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 influencing the economic, social and spatial 
development  of some regions and states. 
The significance of the road infrastructure in the process of intended use and exploitation of an area 
is as follows: 
- enables exploitation of natural and man made resources; 
- influences the process of location of natural resources, population and other spatial functions, 

contexts and systems; 
- influences the process of urbanization, development, settlements and quality of human 

surroundings; 
- generates and influences development of less developed areas; 
- enables regional, international and intercontinental connection and interchange of different 

development, cultural and civilization identities. 
 
One of the major territorial and traffic characteristics that define the Bosnia and Herzegovina and 
Eastern Croatian territory is its very favorable position in relation to the major European existing 
and future planned traffic flow. The present road connection between eastern Croatia and northern 
Bosnia up to the Neretva River mouth and the Port of Plo� e does not satisfy modern traffic 
demands. Disastrous consequences of the 1991 – 1995 war in this area largely contributed to a 
generally troubled condition of roads and the need to modernize the network. Within the AGR 
(European Agreement on Main International Traffic Arteries) System of Major European roads, this 
route has been nominated as E73, i.e.D7 in the Croatian Danube region (138 km), M17 in Bosnia 
and Herzegovina (433 km) and D9 from Metkovi�  to Plo� e (22 km). 
 
International importance of this route reflects itself in certain initiatives, associations and projects. 
The road E73, as part of the Pan European corridor Vc and as one of the most important TEM (Tran 
European motorway)/TER (Tran European railway) project branches, is an unavoidable route of 
future transport and combined transport. During the 70-ies and 80-ies the TEM Project emerged, 
with its main idea to connect the area between the Baltic, Black Sea and the Mediterranean by a 
system of motorways. The main TEM motorway route was primarily defined, running from 
Gdanjsk do Istambul, branches also running toward Udina, Rijeka and Athens. Further expansion of 
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the TEM project means widening of the corridor to the branch Szeged-Subotica-Osijek-Sarajevo-
Mostar-Kardeljevo. In the early 80-ies a General Feasibility Study was prepared for this corridor 
which was supposed to  research and  evaluate the optimal route within a wider corridor area. 
 
TEM project represents and international system of motorways in the area between the Baltic, the 
Black Sea and the Mediterranean. In the Traffic and technical sense, it is the best and  most 
developed regional projects in Europe. In recent time, especially since the socio-political changes 
during 1989, this system includes a road network 22.000 km long, and almost 7.000 km of these are 
modern highways. 
 
TEM project on its west side continues on to the TEN/TERN system of the EU  (Trans-European 
Road Network) and the road segment TINA (Transport Infrastructure Needs Assessment). On the 
northern side it connects to the VIA BALTIKA project between Poland and Finland, and the TEM-
Scandinavia toward Sweden. To the east and south-east it runs up to the west Asia and the Near 
East road network). 
 
Emergence of the TEM Project coincides with the first attempts of the newly created states in the 
region to articulate their own national policies and standards.  Emergence of the Project also 
contributes to the possibility that all regulation, guidelines and initiatives can be coordinated  
regarding  environmental protection and systematic monitoring of the  traffic loads. In the wider 
sense, road route E73 connects the European North and the Adriatic and is vital for the economic 
development, transport of gods and passengers and transfer of other forms of human activities. 
 
Within Bosnia and Herzegovina and Croatia, the routes D7/D9 and M17 are declared as priority 
routes, as part of the traffic concept and road network development strategy. 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 Herzegovina  territory with the Adriatic 
through the Port of Plo� e, i.e. a wider connection of Central Europe with the Adriatic; 
- More favorable connection of specific economic unit, with special attention on agriculture and 
tourism; 
- Social, cultural and civilizational interchange of different states and regions, with development 
initiatives along the motorway route as well as other positive influence. 
 
With the change in geopolitical relations in this part of Europe  and after the aggression on Bosnia 
and Herzegovina and Croatia, and establishment of an independent Croatian State, the TEM route 
had to be redefined.  
 
At the beginning of the 90-ies, at the 1st. CEMT Conference of Ministers in Prague, the concept of   
Pan-European road corridors was proposed, which was finalized in Helsinki in 1997, at the 3rd Pan 
– European Conference on transport, where the Pan – European road network, with its 10 corridors 
was finalized. 
 
The Corridor Vc , defined at the Helsinki Conference, passes through Croatia as par of the Pan – 
European road corridor, and through Bosnia and Herzegovina along the Bosnia and Neretva Rivers 

(Croatian borderline –Bosnaski Šamac-Doboj-Zenica-Sarajevo-Konjic-Mostar-Opuzen), 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 stages of preparation of the new generation state, 
entity, canton and county spatial development plans, it is of vital importance to start preparation of 
data base documentation as part of the planning – study documentation for the corridor Vc 
motorway project, which are actually a precondition for preparation  of further stages of  the 
planning documentation (Spatial – Traffic Study of the Route: Physical Development plan of the 
route etc,). 
 
The main aim of the Study " Data Base for the Planning Documentation" as part of the Planning – 
Study documentation  for the "Corridor Vc motorway project - LOT4" (section Mostar North – 
Southern borderline with Croatia) is the following: 
- Define the scope of the  LOT 4 corridor, 
- Determine all major spatial planning facts per developing areas, evaluate the present situation and 
prepare projections of development. 
 
 
3.4 SOCIO-ECONOMIC SIGNIFICANCE OF THE PROJECT 
 
The Motorway running from Budapest - Beli Manastir - Osijek - Svilaj - Zenica - Sarajevo - Mostar - Plo� e, 
i.e. its segment better known as LOT 4, section Mostar North – South Border, is a part of the Pan-European 
Motorway Corridor Vc and one of the most important branches of the TEM/TER Project. The subject 
motorway route is a part of the European network with the designation E73, connecting the North of Europe 
with the Adriatic, and represents the axis of the road traffic infrastructure in the East part of the country.  
 
Road infrastructure system is one of the key factors influencing the economic, social and spatial 
development of a region end even a state. Traffic infrastructure, in 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 settlements and towns and the quality of 

environment,  
• Helps the development of less developed areas.  

 
Within the AGR system of main European roads, the subject route is designated as E73, i.e. D7 in the 
Croatian Danube area  (138 km), M17 in Bosnia and Herzegovina (433 km) and D9 from Metkovi�  to Plo� e 
(22 km).  
International significance of this route can be seen through numerous initiatives, associations and projects. 
The road E73 is within the Pan – European Corridor Vc (Figure 1) and is one of the most significant 
branches of the TEM/TER Project, also representing the future route of combined traffic. 
 
In the wider sense, the road route E73 connects the European North and the Adriatic, it is of vital 
importance for economic development, traffic of goods and passengers and traffic 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 (Tar� in) - Mostar North, at 
chainage 0+000,00, ending after the Mostar North Interchange at km 9+800,00. The sub-section is   
9800 m long, extending above the Bijelo Polje area (Podgorani, Vejzovi� a Han, Bošnjaci, 
Vrap� i� i). It ends after connection of the entrance/exit ramps of the Mostar North 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 after the Mostar South 
Interchange at km 26+500,00. It is 16450 m long and spreads from  the area above the Vrap� i� i 
settlement  toward the town of Mostar. After Suhi Dol, it enters the Tunnel Oštri rat, turning toward 
the south and bypassing  the Mostar town itself. In the area east of Luak, it exists the Tunnel and 
runs above the settlements toward Podgorani and the Buna valley. It bypasses the  agglomeration 
area of Gnojnice along its eastern borderline.  Relatively uneven relief is crossed here by several 
viaducts and tunnels. After the Tunnel Ko� ine (app. 21+470) the route starts to descend toward the 
Buna River Valley. Since this area has been relatively developed during the post war period, and 
due to a relatively complex relief, it was not possible to lead the route somewhat lower (nearer to 
the M17 road), therefore  this number of structures was not possible to avoid or decrease. There are 
no overpasses, i.e. passages and crossings on this motorway section. Further characteristics of the 
route running along the slopes of Podvele�je are the larger discrepancy in the lengths of structures 
on the left and right carriageway sides.   
 
Sub-section 3,  Mostar South – Po� itelj , begins at the end of sub-section 2 of LOT 4 (Mostar 
North - Mostar South), at chainage 26+250,00, and ends after the Po� itelj South Interchange at km 
45+900,00. It is19650 m long and extends from the Posrtare, crosses the Buna and Bunica River 
valleys (where the rivers exit the canyons), raises towards Gorica, Kvanj and Hum, and exits at the 
plateau around the Donji Stanojevi� i settlement. It continues through this plateau toward Bivolje 
Brdo where it ends in the  Po� itelj Interchange. 
 
Sub-section 4,  Po� itelj - Me� ugorje (Zvirovi � i), continues on from the end of sub-section 3 of 
LOT 4 (Mostar South - Po� itelj), at chainage 45+900,00, ending after the Me� ugorje Interchange 
near the Zvirovi� i settlement, at km 58+000,00. It is 12100 m long, extending from the Domanovi� i 
settlement area along the county road M 6 � apljina - Stolac up to the Hotnje settlement, after that 
turning toward the west, crosses the Neretva River Valley and exits north from Dretelj settlement. 
On the right river bank. It continues along the slopes of the Crna Greda Mountain toward Zvirovi� i 
and Bitunjani, where it ends in the Me� ugorje Interchange (on the road R 425, � apljina - Ljubuški).  
 
Sub-section 5,  Me� ugorje (Zvirovi � i) – End of LOT 4 (Zviri � i), continues from the end of sub-
section 4 of LOT 4 (Po� itelj - Me� ugorje),  at chainage 58+000,00, ending at the State borderline 
with Croatia near the Zviri� i 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 Studenac River and Trebi�at River, 
and continues on the Zviri� i settlement and the state borderline. The local interchange Zviri � i is 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, divided by a central reservation, each 
carriageway having two traffic lanes and one emergency lane. 
 
All technical elements of the motorway have been defined according to the Terms of Reference  and 
Bylaws relevant for the motorway category and its significance, for the design speed Vp = 120 
km/h. 
 
All intersections with the existing road network are de-leveled, and their connection with the motorway is 
possible only within the interchanges. This section shall include the Interchange Mostar North (connection to 
M17 and the future «West bypass of Mostar»). The Interchange is a trumpet type Interchange. The previous 
section -LOT has the Jablanica Interchange, while the following section has the Mostar South Interchange. 
This section includes Zviri� i Interchange (connection to M 6.1. and directly to M 17 roads). The 
interchange is a trumpet type interchange. The previous section includes Me� ugorje Interchange 
and the following  has the Plo� e Interchange in Republic of Croatia. This section however includes 
the Po� itelj Interchange (connection to the  M6. and directly to M 17 roads). The interchange is a 
trumpet type interchange. The previous section includes the Mostar South Interchange and the 
following includes Me� ugorje Interchange. This section includes Me� ugorje  Interchange 
(connection to R 425. and directly to M 6 roads). The Interchange is a trumpet type interchange. 
The previous section includes Po� itelj Interchange, the next having the local Interchange Zviri� i in 
the immediate vicinity of the state borderline. This section includes the Zviri� i Interchange 
(connection to  M 6.1. and directly to M 17 roads). Interchange is a trumpet type interchange. The 
previous section includes Me� ugorje Interchange , and the following section includes the Plo� e 
Interchange in Croatia. 
 
Clearance above the motorway is min 4.8 m measured from the highest carriageway level. 
 
Main carriageway width on bridges and viaducts is equal to the carriageway width on other 
motorway route parts. 
 
Total gross length of the section is 67.329,0 m. Nett route length  L/R is 45.222,50 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 Bošnjaci (span L/R 394 and 409 m), 
·  Underpass Viništa in the route body 
·  Overpass Biluhi for the existing non-categorized road and overpass in the Mostar North Interchange, 
·  Tunnel Orlov kuk  (length L/R 2471/2406 m). 
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·  Viaduct Vrap� i� 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), Viaduct Gostino 
brdo 2 (span L/R 56/161 m), Viaduct Gostino brdo 3 (span L/R 91/148 m), Viaduct Donje 
Opine (span L/R 155/218 m), Viaduct Svabinjski Do (span L/R 250/270 m), Viaduct Kebe 
(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), Ošti rat (length L/R 2808/2840 m), 
Samac (length L/R 642/625 m), Rudine (length L/R 287/260 m), Ko� ine 1 (length L/R 
377/376 m), Ko� ine 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 m), Viaduct 
Sijer� ine (span L/R 380/380 m), Bridge Bunica (span L/R 375/395 m), Viaduct Brijeg (span 
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 road), Stanojevi� i (agricultural 

road), Grabovina (agricultural road), Kev� i� i (local road), Torine (agricultural road), 
Overpass in the Po� itelj Inetrchnage, 

·  Tunnels Gorica (length L/R 408/396 m), Ki� in (span L/R 369/379 m), Kvanj (span L/R 
2372/2623 m). 

·  Neretva Bridge (span L/R 980/980 m), Viaduct Dretelj (span L/R 273/260 m) 
·  Underpasses Kr� evine, Orlova� a,  in the motorway route body 
·  Overpasses Košarice (agricultural road), Strmac (local road), Pora� ina (agricultural road), 

Overpass in the Me� ugorje Interchange, 
·  Tunnel Šunja glava (length L/R 490/490 m). 
·  Studen� ica Bridge (span L/R 620/620 m), Viaduct Pavlovi� i (span L/R 380/380 m), Bridge 

Trebi�at (span L/R 380/380 m), 
·  Overpasses Podine (agricultural road), Dol (agricultural road), Sulet (agricultural road), 

Overpass in the Zviri� i Interchange, 
·  Tunnel Bijela Vlaka (length L/R 496/492 m). 
 

Geodetic base maps used during designing were obtained by triangulation from the terrain model 
prepared in  MOSS software. Model was prepared on the basis of aerial photogrammetry and 
additional photos of details on the terrain, prepared by Zavod za fotogrametriju d.d. Zagreb. 
Completely new geodetic base maps (maps and aerial photos in scale 1:5000, digital relief model) 
were prepared at the beginning of 2005, thus the design is based on the actual situation as it is now. 
The design was presented on a new geodetic base map scale 1:5000 (layout), on an ortho-photo plan 
and Main state map (Official document obtained from B&H), although this attachment can not be 
used since it does not correspond to the terrain situation at all (last correction in 1976.). But, since 
this is an official state map, the route was also “inserted” on the map.  

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 design fields. 
 
All technical motorway elements are defined according to the TEM Standards and Recommended Practice, 
The Book of Rules on basic requirements that public roads outside settlements and their elements must 
satisfy regarding traffic safety, as ell as other local and international guidelines (RVS, PIARC, ...) and 
regulations for individual works and structures, for the design speed Vp = 130 km/h. 
 
The route on this section mainly passes through mountainous terrain with significant spatial restrictions, 
therefore cuts and fills or embankments are found and interchanging along the route with a certain number of 
structures.  
 
Allowed limit of motorway elements: 
 
·  Plan view curve radius .........................................................................................Rmin = 750 (650) m 
·  Length of transition curve..............................................................................................Lmin = 120 m 
·  Longitudinal grade (emergency lane) ................................................................................smax = 4 % 
·  Convex curve radius ............................................................................................... RÇ

min = 19000 m 
·  Concave curves radius ............................................................................................ RÈ

min = 13000 m 
 
Applied limit elements: 
 
·  Plan view curve elements .................................................................................Rmin = 800 m 
·  Length of transition curve.................................................................................Lmin = 200 m 
·  Longitudinal grade ( emergency lane applied) ....................................... smax = 3.97 % (5%) 
·  Convex curve radius ...................................................................................RÇ

min = 20000 m 
·  Concave curve radius..................................................................................RÈ

min = 21500 m 
 
Motorway cross section elements: 
 
·  Traffic lane width ........................................................................................ 3.75 m 
·  Emergency lane width ................................................................................. 2.50 m 
·  Width of marginal strip…............................................................................ 0.25 m 
·  Central reserve ............................................................................................. 4.00 m 
·  Acceleration (deceleration) lane .................................................................. 3.50 m 
·  Marginal strip along the deceleration(acceleration lane)............................. 0.50 m 
·  Width of berm (shoulder) ............................................................................2.00 (2.50) m 
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Cross sections of the main road system (Motorways, High Speed roads) are of standard dimensions 
in the design, according to the recommendations of  TEM Guidelines. Standard dimensions, 
according to construction and engineering practice and regulations for road design in B&H, and 
some other countries, were given in previous documentation (Preliminary solution) as well as 
certain recommendations.  During further design phases and design preparation, the Reviewer and 
the Client should give their views.  
Some details have been noticed within the proposed regulations, which should be discussed in detail 
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 reservation 
o Book of rules and other regulations: 0.2 m between the traffic and emergency lane 

and 0.5 m between the acceleration lane and central reservation (recommended due 
to other elements and equipment that are to be placed in the central reservation) 

- Berm:  
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 zones due to all 

elements that have to be installed in it 
o Berm crossfall: 

�  TEM: 8 % 
�  Book of Rules and other regulations: 4 % or as the carriageway  is the 

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: 4.5 m + 0.2 m reserve (overhead clearance) 
o Book of rules and other regulations:  4.5 m 
o Recommended: 4.8 m from experience and requests of some motorway 

management companies  
- Traffic lanes profile:  

o TEM: not defined 
o Book of rules and other regulations:  4.0 m 
o Recommendation:  4.5 m 

-Tunnels: 
According to  TEM standards:  

·  Number and width of traffic lanes 2*3,5 =   7,0 m  (2*3,75 =     7,5 m) 
·   Marginal strips     2*0,25 =   0,50 m 
·   Carriageway width   =   7,5 m (=  8,0 m ) 
·   Pedestrian emergency passages 2*0,75 =   1,5 m 

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

·  Number and width of traffic lanes  2*3,5 =   7,0 m 
·  Marginal strips      2*0,35 =   0,7 m 
·   Carriageway width    =  7,70 m 
·  Pedestrian emergency passages  2*0,75 =  1,5 m 

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

·  Number and width of traffic lanes 2*3,5   =   7,0 m 
·  Marginal strip     2*0,25  =   0,5 m 
·   Carriageway width        =   7,5m 
·  Pedestrian emergency passages 2*0,75   =  1,5 m 
 

Recommended overhead clearance is min 4,70 meters. 
One tunnel tube is planned for each carriageway, with mutual centerline distance of minimum 25 
meters.  
Area under the pedestrian passages is used as installation ducts, while the carriageway drainage in 
tunnels is solved by means of ”hollow” kerbs and transverse connections to the main tunnel 
drainage system, including the transverse connection of longitudinal drainage systems.   

Pavement structure in the tunnel is planned in accordance with the TEM recommendations 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 changed in relation to the open 
motorway route, i.e. it is necessary to keep the emergency lane even in tunnels, as well as widths of 
traffic lanes as on open parts of the road. Due to the tunnel shortness, speed limits in the tunnel are 
not needed. 

In tunnels longer than the given limit, a speed limit must be set due to safety reasons to 100 km/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 below: 
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PAVEMENT STRUCTURE (planned): 
 
On the motorway traffic lanes and Interchanges: 
·  Splitmastix asphalt SMA 16 s PmB 50/70-65 .....................................................d = 4.5 cm 
·  Asphalt-concrete VS 16  BIT 35/50 ........................................................................d = 5 cm 
·  Bituminized base course  BNS 32 s A  BIT 35/50 ..................................................d = 8 cm 
·  Cement stabilized grained stone mixture (s28 = 3.0-5.0 MN/m2) .........................d = 20 cm 
·  Loose grained stone material base course 0/63 mm (Ms ³  80 MN/m2) ................d = 20 cm 

Load bearing capacity of sub-grade, CBR = 15%, Ms ³  35 MN/m2   

Total...............................................................................................................................57.5 cm 
 
On the emergency lanes: 
·  Asphalt-concrete AB 16s BIT 50/70 .......................................................................d = 6 cm 
·  Loose grained stone material base course 0/63 mm (Ms ³  100 MN/m2) ...........d = 51,5 cm 

Load bearing capacity of sub-grade, CBR = 15%, Ms ³  35 MN/m2   

Total...............................................................................................................................57,5 cm 
 
An emergency lane has been designed on all structures on the route with an equal crossfall as in the 
traffic lanes (radius lass than 4000 m) but also with an external inclination (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 county roads. 
Only traffic regulation on the regional road is required. (R 435A). 
Traffic regulation is required for six local and fourteen agricultural roads (non-categorized) 
With respect to the terrain characteristics, geological and geo-mechanical properties and thickness 
of top cover layers, a closed drainage system is planned on this section, with controlled water 
discharge at high embankments and fills, depending on the water protection zone through which the 
motorway passes (more details given in the drainage designs and hydro-geological data, Group of 
documents Du, Dv  and I).  
 
Carriageway crossfall in a straight is 2.5 %, and the maximum applied crossfall is  6.7 %, in a curve 
radius 800m. 
 
Crossfall of the internal emergency lane is designed in the same crossfall  as the traffic lanes, and 
the external emergency lane is in an opposite crossfall of 2.5 % if the curve radius is less than 4000 
m (influenced by traffic safety, drainage system, climate and a more economic maintenance during 
winter period). On the structures, both emergency lanes are designed with the same crossfall as the 
traffic lanes. 
 
Slope inclinations of fills and cuts differ depending on the geo-technical conditions 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 4 section is  approximately 200 m southwest of the Podgorani settlement, at the 
end of LOT 3 (coordinates and elevation points of route axis adjusted). The route runs southeast, passing 
over the hill slopes under the inhabited parts of hillsides, turning to the south and running toward the 
Vrap� i� i settlement. 
A RFS is planned in the area of Vejzovi� a Han settlement (type A+A, gas station and motel)  
In the zone of approximately 5+500 to 6+000 the route runs downstream from the water zone Bošnjaci 
(along the border of the sanitary protection zone). In this part the route is in a viaduct, and after the Bošnjaci 
settlement, it enters the tunnel Orlov kuk. At approximately km 8+450 it exits the tunnel and runs in a valley  
(nearly at terrain level) east of Vrap� i� i. At his location the Mostar North Interchange is designed (probably 
the only possible location with respect to the terrain and relief difficulties and the existing urbanization, but 
again respecting the wish of the Mostar population and the traffic study results that the Interchange be as 
near to the town as possible and that it enables the connection of the west bypass). 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 viaducts and in the  Suhi Dol settlement 
narrows into tunnels and bypasses the Mostar town area. It exits the tunnel further east from the Luka 
settlement, on the Gostino brdo hills. It continues on to Gnojnice, passing over several ravines with a series 
of shorter viaducts (steep slopes and deep ravines, embankments are therefore impossible to construct). Then 
it continues to decline toward the Buna River valley. Since it is impossible to drop the route lower due to 
dense housing areas, two “noses” in the relief are dug through by shorter tunnels. The section ends with the 
Mostar South Interchange immediately before the M 6.1 road. (east from the airport). This location enables a 
direct connection of the Mostar tow, the airport and West Herzegovina territory by means of the planned 
South town Bypass (in the realization stage) to the motorway. 
Approximately 1 km south of the Lovri� i settlement, the  route runs toward southeast to the road leading to 
Stolac settlement, crosses the Bune River valley (at exit from the canyon), and then it starts to rise toward 
Gorica, which is cut by a tunnel as well as the Ki� in peak. After exiting the tunnel the Bunica Valley is 
crossed by a bridge and a viaduct. It rises toward a flatland area above the Rotimski stream and the Neretva 
River. The Peaks Osoja, Kvanj and Hum are overcome by the Tunnel Kvanj. Exiting the tunnel, the route 
runs relatively straight toward Bivolje Brdo i.e. the Dokmanovi� i settlement. It ends immediately after the 
Po� itelj Interchange at km 45+900,00. 
A Roadside Service Facility is planned in the area north from the Donji Stanojevi� i settlement (km 37+700),  
(type A+A, pump and motel), and in the vicinity of the Strojnice settlement (crossing of the local road  Buna 
– Dokmanovi� i, km 42+550) a RSF type D is planned. 
After the Po� itelj Interchange, app. 1 km west is the Domanovi� i settlement. The route runs toward 
the south, toward the road to the Stolac settlement and prior to that it runs through a small tunnel at the Šunja 
glava peak. After that it runs to the west through the Neratva River valley, exiting at the left bank, north of 
Dretelj settlement. After this it climbs the hills of Crna greda (north of  Trebi�at) toward Zvirovi� i where it 
ends after the Interchange at km 58+000 (connection to the R 425, � apljina - Me� ugorje). 
The route continues to the west, passing over the Studen� ica Bridge and the Studen� ica River and the 
county road M 6. It goes on toward the west  and through a smaller tunnel passes the Bijela Vlaka mountain, 
exiting in the Trebi�at canyon and passing it over a bridge reaches the flatland at the right (west) bank. It 
continues up to the borderline (to the Plo� e Interchange in Croatia on the Adriatic – Ionian Motorway, i.e. it 
declines to the Port of Plo� e). After Trebi�at we have a RSF structure type C+C with a view on the Trebi�at 
itself and the Kravice waterfalls. At km 63+500 we have a Toll gate Structure (end of section, border 
crossing), and the border crossing is situated at km 66+000. In this case, the border crossing is situated and 

dimensioned as an individual structure on Croatian territory, since at this time there is no definite decision 
and agreement with Croatia about the status of this crossing (will it be a mutual crossing with Croatia, is a 
part of B&H, partially in Croatia or some other solution). Design solution of the structure is such than any 
option is possible. 
 
Regarding the water companies, part of the route which passes through Bošnjaci settlement needed 
maximum protection measures, which was respected in this design, considering the immediate vicinity of the 
water wells. Additional hydro-geological and hydrological investigation works were done of that location 
and the wider area,  in order to define the real water flows and influence on them, and, in accordance with 
that, to set the highest water protection level (more detailed in the drainage design). 
In the area of approximately 25+000 to 33+100 (moderate risk zone) and from 33+100 to 46+000 (low risk 
zone) the route passes through the Buna-Bunica catchment area, thus this area shall have special protection 
measures. From the water protection point, this area requires special water protection measures which have 
been applied in this design, considering the vicinity of some local water springs. Additional hydro-geological 
and hydrological investigation works have been done of this location and the wider area in order to 
determine the actual water catchments and influence on them, and in accordance 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 risk zone regarding the hydro-geological 
soil composition, and from 51+400 to 54+950 in a high level risk zone. Further 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 part running through the  Trebi�at 
River catchment are, thus special protection measures are planned in this zone. From the water 
protection requirements this zone required stricter protection measures, and they were applied 
through this design. Additional hydro-geological and hydrological investigation works have been done of 
this location and the wider area in order to determine the actual water catchments and influence on them, and 
in accordance with this, the highest water protection measures applied (more detailed in the drainage design). 
 
The layout elements of the route from the tents km show that the route is running in a straight ( 
except the initial curve at the very beginning of the route which is a result 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 shows that the route is still 
relatively straight, which is a result of the relief itself – s straight slope in a short and steep canyons 
(ravines). 
Layout elements up to kilometer 46 show that the route is not completely straight. The beginning 
part has a smaller radius due to large relief restrictions, level of 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. The beginning is in a 
larger circular arch in order to avoid historical monument zone of Po� itelj. In continuation the route 
follows the relief, which actually means that the layout and elevation elements run relatively 
straight, i.e. (level line is at the terrain level, with crossings of the Neretva and Dretelj River valleys. 
Layout elements on the last ten kilometers of the route show that the route 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 staking out data (centerline elements 
analysis), as part of this project. Minimum horizontal radius value is 800 m, and minimum length of 
transition curve is 200 m. 
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Vertically, up to the tenth kilometer, the route route is relatively straight with large vertical curves, on 
rather low embankments (with two larger viaducts), one higher cut and a tunnel  
Up to the twenty-sixth kilometer the route is mostly stretched, with average grades and large 
vertical curves. The last route part is in a grade of 5 %  because the route is declining into the Buna 
River valley, and because of previously explained obstacles the route could not be positioned any 
lower. On this part of the motorway route (5%) a deceleration (slow vehicle) lane is designed  ( 
analysis below). Greater relief barriers are overcome with  a greater number of viaducts and tunnels. 
Also, vertically up to kilometer forty-six, the route is mostly in an incline with large vertical curves 
with cuts and embankments interchanging.  Large relief obstacles are overcome with several larger 
bridges  and viaducts, and a tunnel. 
Furthermore, up to kilometer fifty-eight, the route is partly in a decline toward the Neretva River 
crossing, after which it raises, with large vertical curves, with a row of embankments and cuts 
exchanging. Large relief barriers are overcome with several larger bridges and viaducts and a 
tunnel. 
The last part of the route, last ten kilometers are mostly stretched with large vertical curves and 
slight slopes, with an interchange of cuts and embankments. Larger relief barriers are overcome 
with two larger bridges, a viaduct and a tunnel. 
Vertical route elements on this section (in the direction of chainage increase) are: 

·  fall 3,51 % / 733,99 m  (cont. from previous sect. LOT 3) 
  RÈ= 32 000 m 

·  fall 0.73 % / 1551,01 m  
  RÈ= 35 000 m 

·  fall 3,97 % / 2961,00 m  
  RÈ= 24 000 m 

·  upward grade 2,35 % / 1983,00 m  
  RÇ= -40 000 m 

·  fall 1,89 % / 2168,00 m  
  RÈ= 40 000 m 

·  upward grade 0.50 % / 403,00 m 
  R   =  0 000 m 
·  upward grade 0,50 % / 1288,00 m   

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

  RÇ= -25 000 m 
·  fall 1,77 % / 1323,00 m  
  RÈ= 25 000 m 
·  upward grade 3,07 % / 941,00 m 
  RÈ= 90 000 m 
·  upward grade 3,50 % / 2142,00 m  
  RÇ= -37 000 m 
·  fall 0,88 % / 1825,00 m  
  RÈ= 65 000 m 
·  upward grade 0,45 % / 2780,00 m 
  RÇ= -23 000 m 
·  fall 3,50 % / 1435,00 m  
  RÈ= 100 000 m 
·  upward grade 2,90 % / 1486,00 m  
  RÇ= -25 000 m 
·  fall 5,00 % / 1741,00 m  
  RÈ= 54 000 m 
·  fall 3,55 % / 438,00 m  
  R   = 0 000 m 
·  fall 3,53 % / 636,00 m   

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

  RÈ= 42 000 m 
·  upward grade 3,70 % / 1710,00 m  

  RÇ= -150 000 m 
·  upward grade 3,50 % / 3970,50 m 
  RÇ= -35 000 m 
·  fall 0,30 % / 1652,00 m  
  RÈ= 25 000 m 
·  upward grade 3,50 % / 1035,00 m 
  RÇ= -20 000 m 
·  fall 2,00 % / 1309,00 m  
  RÇ= -32 000 m 
·  fall 3,30 % / 1084,00 m  
  RÈ= 22 000 m 
·  upward grade 3,37 % / 1533,00 m 
  RÇ= -20 000 m 
·  fall 2,07 % / 1393,00 m  
  RÈ= 20 000 m 
·  fall 2,70 % / 1027,00 m  
  RÈ= 55 000 m 
·  fall 3,66 % / 885,00 m  
  RÈ= 23 000 m 
·  fall 0,32 % / 999,00 m  
  RÈ= 21 000 m 
·  fall 3,66 % / 837,00 m  
  RÈ= 28 000 m 
·  fall 0,95% / 940,00 m    

  RÈ= 25 000 m 
·  upward grade 0,56 % / 1040,00 m  

  RÇ= -30 000 m 
·  fall 3,44 % / 1001,00 m  
  RÈ= 35 000 m 
·  fall 1,89 % / 1315,00 m  
  RÈ= 30 000 m 
·  upward grade 1,24% / 2849,00 m 
  RÇ= -40 000 m 
·  upward grade 3,48 % / 1457,00 m 
  RÇ= -23 000 m 
·  upward grade 1,04 % / 851,00 m 
  RÇ= -40 000 m 
·  fall 0,52 % / 1155,00 m  
  RÈ= 21 500 m 
·  upward grade 1,75 % / 794,00 m 
  RÇ= -20 000 m 
·  fall 3,64 % / 645,00 m  
  R   =   0 000 m 
·  fall 3,64 % / 1708,00 m   

  RÈ= 34 000 m 
·  upward grade 0.50 % / 2131,00 m  

  RÇ= -40 000 m 
·  fall 2,12 % / 1179,00 m  
  RÈ= 25 000 m 
·  upward grade 0,45 % / 1188,00 m 
  RÇ= -65 000 m 
·  fall 0.47 % / 1152,00 m  
  RÈ= 55 000 m 
·  upward grade 2,07 % / 1304,00 m 
  RÇ= -24 000 m 
·  fall 2,08 % / 845,00 m  
  R   = 0 000 m 

  (continuation of section in Croatia) 
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ANALYSIS FOR DECELERATION LANE 

Traffic load on the section: 
 
AADT: 42 632 veh/day 
 

qn for 30. hour (10% AADT) = 4264 Veh/day 
 
Motorway traffic capacity in a grade of 5,0 % / 1741 m 
 
(Coefficient obtained from respective tables given in the « Bylaw from the year 1981».) 
 

C = Co � n � F1 � F2 � F3 � F4 � f1 veh/hour 
 

Co -  Possible or basic capacity of one traffic lane  at ideal or nearly ideal traffic conditions 
of homogene vehicle arrangement............ 2200 pass.Veh./hour 

n  -  Number of traffic lanes in one direction..................................................... 2 
F1 -  Factor of influence - type of road and number of traffic lanes................ 0.90 
F2 -  Factor of influence - traffic lane width...................................................... 1.00 
F3 -  Factor of influence- distance of lateral obstacles............................................. 1.00 
F4 -  Factor of influence – size and length of longitudinal grade of road.................. 0.605 
f1 -  Factor of influence – composition of traffic flow.............................................. 0.943 
 
 
F4 = [F4PA · (100-PKV ) + F4KV · PKV ] / 100 = [0.687 	 (100 – 23.49) + 0.34 · 23.49] / 100 = 0.605 
 
F4PA = 0.687   for passenger vehicles 
F4KV = 0.340 for freight vehicles and busses 
Capacity 
 
C = 2260 veh/hour 
 
For the requested level of service NU D values of individual factors are: 
 

F5NU = 1.00 
F2NU = 0.90 – 1.00 
� NU = 0.90 

 
Capacity at D level of service is: 
 
 CNU = C ·F5NU · f2NU · ØNU  veh/hour in one direction 
 
For f2NU = 0.90 CNU = 2260 x 1.00 x 0.90 x 0.90 = 1831 veh/hour per direction 
For f2NU = 1.00 CNU = 2260 x 1.00 x 1.00 x 0.90 = 2034 veh/hour per direction 

Therefore, the analyses show that the deceleration vehicle lane is needed (third vehicle). 
 

 
Structures on the route: 

·  Viaduct Podgorani    0+640,00 L = 1002,5 m 
·  Underpass Viništa   4+512,01 O= 7,00 m 
·  Viaduct Bošnjaci     5+760,00 L = 394 m (409 m) 
·  Tunnel Orlov kuk   7+210,00 L = 2471 m (2406 m) 
·  Tunnel Komi�    10+115,00 L = 500 m (457 m) 
·  Tunnel Debelo brdo   12+375,00 L = 1058 m (1038 m) 
·  Viaduct Vrap� i� i   13+500,00 L = 219,00 / 409 m 
·  Viaduct Suhi Do   14+030,00 L = 440/480 m 
·  Tunnel Vijenac   14+350,00 L = 120,00 m (97,00 m) 
·  Tunnel Osoje   14+615,00 L = 220 m (50 m) 
·  Tunnel Oštri rat   16+215,00 L = 2808 m (2840 m) 
·  Tunnel Samac   18+005,00 L = 642 m (625 m) 
·  Viaduct Luka   18+415,00 L = 64/184 m 
·  Viaduct Gostino brdo 1   18+950,00 L = 83/124 m 
·  Viaduct Gostino brdo 2   19+380,00 L = 56/161 m 
·  Viaduct Gostino brdo 3   19+815,00 L = 91/148 m 
·  Viaduct Donje Opine   20+140,00 L = 155/198 m 
·  Viaduct Svabinjski Do   20+580,00 L = 250/270 m 
·  Tunnel Rudine   21+115,00 L = 287 m (260 m) 
·  Tunnel Ko� ine 1   21+470,00 L = 377 m (376 m) 
·  Gallery Ko� ine 2   21+755,00 L = 120 m  
·  Tunnel Ro�ni kuci   23+450,00 L = 1246 m (1158 m) 
·  Viaduct Kebe     25+152,00 L = 120,00 m  
·  Underpass at Mostar South Interch. 25+835,22 O = 8,00 m  
·  Viaduct Posrt    26+535,00 L = 464,50 m 
·  Bridge Buna   28+225,00 L = 301,00 m 
·  Tunnel Gorica   29+385,00 L = 408,00 m (396,00 m) 
·  Bridge Sjer� ine   29+800,00 L = 380,00 m 
·  Tunnel Ki� in   30+225,00 L = 369,00 m (379,00 m) 
·  Bridge Bunica     30+730,00 L = 375,00 m (395,00 m) 
·  Viaduct Brijeg   31+435,00 L = 820,00 m (900,00 m) 
·  Tunnel Kvanj   34+060,00 L = 2732,00 m (2623 m) 
·  Viaduct Rotimski potok   35+590,00 L = 270,00 m (330 m) 
·  Underpass Hamami   43+899,83 O = 7,00 m 
·  Tunnel Šunja glava   47+405,00 L = 490,00 m (490,00 m) 
·  Underpass Kr� evine   48+401,98 O = 7,00 m 
·  Bridge Neretva   50+850,00 L = 980,00 m 
·  Viaduct Dretelj     52+440,00 L = 273,00 m (260,00 m) 
·  Underpass Orlova� a   56+909,60 O = 7,00 m 
·  Bridge Studen� ica   59+305,00 L = 620 m 
·  Viaduct Pavlovi� i   60+050,00 L = 380,00 m 
·  Tunnel Bijela 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: 

·  Overpass Biluhi at km 2+800,02 wk = 4.5 m 
·  Overpass Starac   at km 8+850,00 wk = 4.5 m 
·  Overpass � vor Mostar sjever at km 9+160,51 wk = 8.0 m 
·  Overpass Kajtazovina at km 27+540,00 wk = 5.5 m 
·  Overpass Orah at km 29+040,00 wk = 4.5 m 
·  Overpass Stanojevi� i   at km 36+960,02 wk = 4.5 m 
·  Overpass Grabovina at km 39+537,73 wk = 4.5 m 
·  Overpass Kev� i� i at km 42+860,11 wk = 5.5 m 
·  Overpass Torine at km 44+860,00 wk = 4.5 m 
·  Overpass � vor Po� itelj at km 45+354,74 wk = 8.0 m 
·  Overpass Košarice at km 46+200,00 wk = 4.5 m 
·  Overpass Strmac at km 50+170,00 wk = 5.5 m 
·  Overpass Pora� ina   at km 52+800,00 wk = 4.5 m 
·  Overpass � vor Me� ugorje at km 57+484,57 wk = 8.0 m 
·  Overpass Podine at km 61+847,00 wk = 4.5 m 
·  Overpass Dol at km 63+290,53 wk = 4.5 m 
·  Overpass Sulet  at km 64+100,96 wk = 5.5 m 
·  Overpass at Zviri� i Interch. at km 65+152,15 wk = 8.0 m 

 

 
DRAINAGE 
 
Drainage is based on the road carriageway drainage needs, creation of safe driving conditions, preservation 
and regulation of the existing water regime of the wider water catchment area as well as environment 
protection. 
 
Internal drainage is the system of drainage that discharges precipitation water from the road surface, freely or 
by means of dug-in or open impermeable canals out of the road catchment area, and according to need 
purifies the water up to the required purification level, depending on the efficiency level on different 
filtration structures, and after that discharges the water freely into the surroundings. 

 
Regarding the traffic safety, carriageway drainage is executed respecting all valid drainage standards. This is 
for motorways and high speed roads standard U.C4.020 according to which  discharge of precipitation water 
must be enabled for a return period of 10 years, while for county roads this is a return period of 5 years.  
In order to calculate the greatest precipitation period adequate data must be secured from the weather stations 
for areas where the subject sections are situated.  
The greatest precipitation water discharge from a carriageway can be calculated by a rational method of a 
simple analytical procedure or application of accepted software programs. 
 

3.5.1 Level of protection 

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

1st Level of protection 

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

2nd Level of protection 

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

 
3rd Level of protection 

Third level of protection consists of an impermeable drainage system  with an oil and grease separator, a 
protection structure of medium purification efficiency and concentrated discharge of collected waters into 
water sources or perlocation wells. Applied on moderately sensitive structures where additional purification 
of precipitation waters is needed during possible contamination with liquids lighter than water, prior to 
discharge of these waters into the surroundings. Protection structures of moderate efficiency are those 
structures in this design which are under the same title described in the Study: "Motorway drainage – 
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protection of environment from negative influences", GF-Zagreb, 2000. Same solutions are used on 
constructed sections and planned sections of the Adriatic motorway in Croatia  
 
4th Level of protection 

Fourth level of protection consists of an impermeable drainage system with oil and grease separator, high 
efficiency purification structure and concentrated discharge of collected waters into water sources or 
perlocation wells. Applied on very sensitive road sections, where in case of pollution with liquids lighter 
than water, a high level of precipitation waters is needed before discharging them into the environment. High 
efficiency protection structures are those described under the same name in the Study: " Motorway drainage 
– protection of environment from negative influences". 

In this higher, fourth protection level are also tunnels that, apart from the traffic function also have the 
function of highest protection level when passing through ecologically sensitive areas.  

 

3.5.2 Oil and grease separators  

Oil and grease separators are designed with or without previous discharge, depending on the size of inflow. 
On larger catchment areas separators are constructed in pairs.  

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

For 2nd  level of protection: ikr = 15 l/s/h 

For 3rd level of protection:  ikr = 20 l/s/h 

For 4th level of protection:  ikr = 25 l/s/h 

Flow of spilt liquids lighter than water is calculated with 100 l/s, and volume for take-in of the same is 15 
m3. 

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

A total of 22 grease traps are designed with discharges into the lagoons (10 pcs), infiltration fields 
(6 pcs), biofilters (3 pcs) and perlocation wells (1 pc), considering that 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 dimensioned according to criteria from the 
Study "Motorway drainage – protection of environment from negative influence", Respecting the climatic, 
spatial and other conditions, the best choice would be dry lagoons, sand filters and infiltration ditches, since 
the lack of moisture, thin top soil cover and great terrain permeability do not allow the use of vegetation 
structures. 

For catchment areas ending in the Neretva River Delta, artificial marshes can be used, and this is 
recommended. These structures guarantee high efficiency in removing all types of pollution from 
precipitation waters flowing in from the motorway. The structure can 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 according to the local conditions. Outlets into 
permanent and temporary water flows are possible, e.g. rivers or ground waters. During higher design stages, 
special attention has to be given to the choice of location, anti-erosion protection and the necessary 
absorption capacity of the soil. 

 

Reliefs 

On very long and large water catchments, permanent and temporary continuous reliefs are possible, with a 
protective apron structure, in order to prevent outflow or light liquids 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 with approach, approach roads or parallel roads shall 
be constructed along the motorway route. 
 
In accordance with the regulations and usual practice, the planned crossings, passages and road relocations 
shall be of the following type: 
 

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

 
TYPE 2 Vr = 50-60 km/h (Regional roads) : 

Width 1,00 + 2 x 3,25 + 2 x 0,30 + 1, 00 = 8,40 m 
Grade :  smax = 8 %:  
 

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

TYPE 4 Vr = 40 km/h (non-classified and agricultural roads) : 
Width 1,00 + 2 x 2,25 + 2 x 0,00 + 1, 00 = 6,50 m 
Grade :  smax = 11 %:  

 
All crossing of installations and other infrastructure shall be adequately protected are relocated according to 
special requirements of respective authorized institutions and solutions given in separate installation 
relocation designs. 
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INTERCHANGES 
 
Interchanges on the motorway are designed as several level interchanges, with respect to the design speed for 
this kind of motorways. Types of interchanges are chosen according to the traffic and technical criteria for 
their design. 
It is assumed that the motorway shall have a closed system of toll payment where trumpet type interchanges 
are suitable. Interchange ramps are designed in two levels for Vmin=40 km/h. 
Maximum longitudinal ramp inclinations are up to 6 %,  but only at places where this could not be 
minimized. 
The calculated distances between interchanges prove the correct choice of their position. As part of the 
interchange design solutions we can find also solutions of approach and 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 m up to the 
connection to the  M17 road in Vrap� i� i. 

·  Mostar South Interchange at km 25+835,22 with a connection to  the county road M 6.1. 
The Interchange is a part of the toll payment system and it is a trumpet 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 6 road near  
Domanovi� i. 

·  Me� ugorje Interchange at km 57+848, 60 with connecting road to the regional road R425 
near Zvirovi� i. 

·  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 system (local and border crossing regime, toll 
payment at the frontal toll gate at the motorway route) and thus it is not a trumpet type interchange 
but adjusted to local conditions. Due to the vicinity of the border crossing  and quite dense  traffic in 
the area which does not use the motorway, or in  the stage where motorway through Croatia is not 
continues, for these passengers entrance/exit to t he motorway is enabled through this interchange 
(toll payment at exit or entry to the motorway is at the frontal toll gate in front to this interchange. 
In the future, when  the motorway through Croatia is completed and functional, transit will be 
ongoing through the motorway and toll shall be charged (local roads and local border crossing can 
not be used).  
 

 
TOLL GATES (TG) 
 
Toll Gates represent a structure consisting of three integral parts, the toll booth, the canopy structure above 
and the toll payment control structure. 
Each of these three elements represents a functional unit in itself, and as such a design task. 
The Toll booth must ensure comfortable working environment for an eight hour 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 for the subject traffic surfaces and at the same 
time offer visual traffic information for easier and quicker passage of vehicles incoming for toll payment. It 
should ensure lighting of the subject traffic surface, protection against sun and other possible weather 
conditions. 
The pay toll control building must offer an area for traffic control at the toll gate structure itself, at the same 
time ensuring adequate working conditions, supply of air condition and heating to the tool booths, supply of 
electricity for the overhead structure as well as everything needed for satisfactory toll payment operation.  
 
Toll gate (TG) Mostar North consist of 8 toll booths and 9 traffic lanes. TG Mostar North has a 
ground floor structure  - pay toll control building and passage for extra large vehicles, roofed 
parking for employees  and a power supply structure. 
 
Toll gate in the Mostar South Interchange has 6 tool booths, 7 traffic lanes. Toll gate structure has   
a ground floor structure - pay toll control building and passage for extra large vehicles, roofed 
parking for employees and a power supply structure. 
. 
 
Toll Gate Po� itelj consists of 4 toll booths, 5 traffic lanes. TG Mostar North has a ground floor structure  - 
pay toll control building and passage for extra large vehicles, roofed parking for employees  and a 
power supply structure. 
 
Toll Gate Me� ugorje consists of 3 tool booths, 4 traffic lanes. TG Me� ugorje has a ground floor structure  
- pay toll control building and passage for extra large vehicles, roofed parking for employees  and a 
power supply structure. 
 
Frontal Toll Gate at km 63+500 consists of 5 toll booths and 6 traffic lanes. Toll Gate has a ground floor 
structure  - pay toll control building and passage for extra large vehicles, roofed parking for 
employees  and a power supply structure. 
 
Pay toll control building is a one level building with offices, office with vault for storage and 
counting of daily income, traffic control offices, wardrobe for employees with lockers, toilets, and 
showers, as well as office where pre-paid tickets can be purchased, situated in the entrance part of 
the building. 
Boiler room, booster pump room and a storage room for all mechanical and electrical equipment is 
situated near the entrance and connected to the toll booths and canopy by means of installation 
ducts. 
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TRAFFIC CONTROL AND MAINTENANCE CENTER STRUCTURES (TCMC)  
 
Traffic Control and Maintenance Center is a structure consisting of several buildings on a plateau, surface 
area approximately 150x80 m. 
 
TRAFFIC CONTROL AND NMAINTENANCE CENTER  / TCMC / consists 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 servicing the vehicles according to need, in each of 
the TCMC buildings.  Precisely because of this, a circular flow of activities and vehicles is most efficient, 
which in fact defines the building arrangement in the TCMC structure.  Traffic control and management, as 
well as the definition of the necessary tasks to be done are defined in the main building. Main 
communication center is also situated in this building where all relevant data is being collected for the 
sections maintained by the TCMC 
 
Building A serves for and is sufficient for offices of the employees and their activities  (offices, control and 
communication center, archives), as well as a restaurant for employees (kitchen, storage rooms and dining 
room ), toilets and rest rooms (for employees on call) , workshops and boiler 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 garages for freight vehicles, garage for fire engines and a 
room for fire-fighters on call. 
The building is a ground floor building with a clear height 5,00 m and external dimensions 36,50 m / 24,50 
m. 
 
Building C is a multi-functional hall serving as storage for equipment and personal cars.  
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 large size equipment, with a large steel erected gallery. 
In the center it serves as a garage, and in the rear it serves as a storage space, height 4,00 m with shelves 
bearing capacity 500 kg/m2. 
 
Salt silos, Building  D is a prefabricated wooden structure placed on a foundation of four reinforced concrete 
footings. Filling of the silo with salt and emptying is done by pneumatic conveyance (suction and free fall). 
Capacity of each salt silo is 250 m3.  Capacity of a block of silo’s (4 peaces) is 1000 m3 of salt. 
The silo’s have a maximum height of 18,00 m, diameter 5,00 m. Passage intended for vehicles under the silo 
is large enough for passage of a snow-plough width 4,50 m. 

 
Building D1 is intended for storage and preparation of calcium chloride / CaCl2 / for pre- wet salting. The 
structure has a reservoir for preparation of calcium chloride solution, capacity 5000 l. 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 chloride powder is being mixed with water in 
exactly defined proportions. A storage of calcium chloride is placed next to the reservoir. The reservoir is 
filled with calcium chloride powder through a funnel placed on the first floor, where bags containing calcium 
chloride are lifted by means of a fork lift.   
 
 
Building E consists of a plateau where vehicles are filled with gas. Plateau has a concrete pavement  ( 23,00 
m / 9,00 m ) – with an island  ( 1,50 m / 7,50 m ) containing two generators for gas outflow.  Within the 
green strip along the structure two reservoirs are dug in for gas storage. Storage of diesel gas is planned 
exclusively for the needs of service vehicles of the TCMC.  The canopy roof above the generator for gas 
outflow is 7,90 m / 10,90 m, and the clear height is  4,60 m from the carriageway. The building is a single 
storey building with external dimensions 3,80 m / 5,00 m, and has space for only one employee. The gas 
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 a car wash for service and maintenance vehicles 
used on the motorway? Building is placed on the middle island immediately adjoining 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 m i.e. it covers a surface area of  340,00 m2. 
Ten exterior and 10 interior parking places are planed to be covered. 
 
Two TCMC structures are planned: TCMC Mostar North and  TCMC Zviri� i, immediately after the 
exit from  the Zviri� i 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 main entrance has a sliding type door 
that open by means of an electrical drive motor from the doorkeeper room. All green surfaces are 
landscaped according to the design. Pedestrian surfaces are constructed with concrete square blocks. 
The plateau has a fire protection system consisting of external ground hydrant network. 
 
����
ROADSIDE SERVICE FACILITY  (RSF) 
 
TYPES OF ROADSIDE SERVICE FACILITIES (RSF) 
 
Roadside service facility is a part of the motorway structure and influences the standard level of the 
motorway. It is situated inside the fenced motorway area and is a part of the motorway.  
Roadside service facility (RSF) serves the needs of the passengers and vehicles.  
 
It is usual that the direction of vehicles is in accordance with the traffic direction on the motorway. 
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Roadside service facilities are constructed on both sides of the motorway, 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 green surfaces,  area for lunch and rest 
and toilets. 
 
TYPE «C» is a higher category structure and it offers, among other, purchase of gas, parking areas, rest and 
recreation areas. 
This means that the RSF has a gas station with a shop, coffee shop and 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, depending on the number of vehicles according 
to the ADYT for a certain time period, and separate restaurants and greenery for rest and recreation. 
This type of RSF can be extended with construction of rooms adjoining the restaurant or above it, thus this 
type of RSF would become a type «A». Additional services offered can be a car wash, a car workshop etc. 
 
TYPE «A» is a roadside service facility with a full variety of services for the motorway users, with the basic 
offer consisting of a gas station, parking lots, a motel (restaurant, shops, toilets, information desk, tourist 
agency, exchange office, gym etc.), green surfaces for rest and recreation, 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 distance form the interchange, 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 slight curve which is safer and visually better 
noticed for entrance and exit of traffic (since this is a flatland area, the situation is very similar). 
This position should be considered as good if there is natural resources in the vicinity which can be used, or 
the vicinity of an inhabited area. 
Nearness of infrastructure installation connections must also be considered because of the costs of such 
connections. 
If there is not a sufficient number of vehicles according to the ADYT  in the motorway development stage, 
the planned RSF’s and its capacities shall remain within the motorway area, but all are not to be constructed 
– only according to need, and the construction can be combined. Construction can 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 state or the concessionaire  to construct such type in a 
closed motorway type prior to a pay toll , since this is considered 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 structure Bijelo 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, designed as a classic motel type where the guests are 
registered only through the reception desk.  
The motel is organized in two levels - as two separate spaces, the restaurant and the motel with double 
bedrooms at the first and ground floor, and an entrance with all services necessary for running of the motel. 

The rooms are connected to the reception desk and entrance by means of an elevator and staircase, as well 
as with a shop. There is also a room adjusted to the needs of disabled persons, with a parking place.  
The ground floor consists of the restaurant and motel kitchen and adjoining spaces as well as the entrance 
to the restaurant and the motel.  
The entrance hall to the restaurant also includes toilets for passengers 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 which is connected to the restaurant terrace. At the 
entrance of the restaurant there is a shop for passengers in transit. 

The RSF also has a gas station, parking lot and rest areas. 
 
The following RSF structure is 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, with   significant and stressed horizontal 
divisions, creating a picture of a structure with separate but arranged units. The RSF also has a gas 
station, parking area and a rest and recreation park area. 
 
At km 42+550 the roadside service facility Neretva, type D (only in the south direction). 
 
The next planned structure is the RSF Kravice, type C+C, at km 62+395,00 which will facilitate 
part of the section  between the state borderline and Po� itelj. This 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 counties (towns and settlements) of the 
Federation of Bosnia and Herzegovina:  

1. Mostar 
2. Stolac (along the borderline for app. 2 km) 
3. � apljina  
4. Ljubuški 

 
The subject area includes different population densities at different places, with mostly smaller 
settlements, villages and town conglomerations – county centers. This area is only partially used for 
agriculture, divided mostly into smaller plots and extensive cultivation  land only in a smaller 
percentage  for some intensive agricultural production of some cultures (herbs, grape vine etc.). The 
area has also several natural monuments which are the basis for the present and future tourist 
destinations (rivers, waterfalls, old cities – Po� itelj, archeological sites). One can say that there are 
elements of «untouched nature», as a significant potential for future development. Also there is the 
Neretva River, which in itself represents an exceptional natural resource and a potential  tourist 
destination, especially in its lower course. Considering these short characteristics of the area, it is 
obvious that care must be taken when planning the future motorway corridor  and evaluation of the 
present value of the existing settlements and economic activities, nature and the need for better 
organized protection measures. 
 
With reference to the water resources (surface and ground waters), and the evaluation of negative 
impacts of motorway construction, the area of consideration includes  one kilometer from the left 
and the right side  of the marginal contour line of this large structure. In situations where it is 
justified from the hydrological, ground water protection point of view, and in defining the area 
under consideration, a much wider boundary was applied (3 km on each route side.). 
 
Respecting the hydrological characteristics and relations in the LOT 4 area of influence, a 
hydrological map was prepared (Attachment 12.3.3.) based on the results of investigation 
undertaken until now, as well as all available sources, the list of which was given at the end, in the 
Bibliography part of the Study. Based on the presented hydro-geological elements, three categories 
of terrain were identified with respect of the forecasted risk of ground water pollution, and 
presented on the map, as well as five significant watercourses.  
Furthermore, a map of restrictions regarding water sources has been prepared  (Attachment 12.3.5.). 
This map shows the sanitary protection zones for water sources included in the public water supply 
systems along the LOT-a 4 route (marked with red signs including the zone mark), as well as  
sensitive areas regarding ground and surface waters (marked with orange aslant signs). Sanitary 
protection zones are areas defined through investigation works, they are legally protected by 
respective Decisions, where protection measures are being implemented in accordance with this 
valid Decision or legal Act. Sensitive areas include surface watercourses and their banks along 
which the route is staked out or which are intersected by the route, as well as all aquifers through 

which the motorway can possibly pas, with implementation of all possible measures 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 variety of industrial plants. That is 
why we can now find factory plants in the wider Mostar town area and in the immediate vicinity of 
the town, plants for manufacture and processing of metal, textiles, wood, aluminum, food products 
etc,  These industrial plants are mostly located in the southern zone of Mostar. 
 
Parallel to the construction of these factories, hydro-electrical power 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 on the changes marked 
through the quality of environment, but best marked through the changes of regime in all segments 
of the eco-system (soil, water, air and biocoenosis). 
 
3.7.2 Some orographic and climatic properties of Mostar town significant for air quality 
 
Mostar is exposed from the southern side to direct influence of the Adriatic Sea, while the northern 
part of town is open to the higher mountain ranges (Vele�, Prenj, � abulja), and therefore has a 
changeable Mediterranean climate with extremes in certain elements(strong winds, high 
temperatures, large precipitations and long droughts). 
 
With increase in the number of pollutants and the quantity of contaminants, there is a possibility  of 
temperature inversion occurrence during the winter period. Significant cloudy weather, quite often 
without precipitations is a characteristic for this worn during the autumn and winter period and 
influences the vertical air circulation, which enables the waste gasses to be kept in the lower layers  
of the Mostar climate atmosphere. Wind is a frequent occurrence in the town area and can reach 
significant speeds, from 10 to 12 m/s, and occasionally even greater than 40 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 caused by different sources,  
immovable and mobile sources. Immovable sources are dominant, considering their number and 
capacities, starting from industrial plants and a large number irrationally positioned boiler rooms , 
up to numerous private stokeholds. Mobile sources are a dominant source of pollution during the 
wormer period and originate from traffic in the narrower and wider town area. 
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According to analyses undertaken during the 80-ies and 90-ies, it was concluded that heating of 
residential and business areas is done with different energy sources, coal still being used for this 
purpose. Except coal, boiler rooms also use other fuels like  heating oil, mazout and wood. Out of 
the total number of boiler rooms in Mostar (91 boiler rooms with 186 boilers), 69%  of boiler rooms 
use heating oil, which is actually better than coal. Coal is used in 21 boiler rooms with a total of 46 
boilers and a total power of 84 million  kcol/h.  A total of 19, mostly larger  industrial boiler plants 
are situated outside the town itself, which is favorable, and out of 21 boiler plants 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, and their order is 
according to the size and power expressed in kW: 
 

Aluminum production 
plant 

139.883,70 kW 

Compressor Factory 37.200,00 kW 
“Soko”  Factory and 
plants 

33.488,288 kW 

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

13.116,27  kW 

 B.Brijeg I and II 
residential blocks 

9.883,70  kW 

„Hepok“ Factory and 
plants 

5.999,97  kW 

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

5.442,52   kW    

Hotel “ Ru�a “ 5.232,05  kW 
M. Gubca Street 2.325,58  kW 
 A. Šanti�  Street 2.072,07  kW 

 
Based on the data gathered by the Department for Energy and Process Engineering , of the Sarajevo 
Faculty of Mechanical Engineering, it an be concluded that Mostar town center is exposed to the 
greatest pollution level, while town suburbs are not so polluted, except in the northern part of town 
where the pollution level is raising again due to industrial plants located in that  area. 
 
The industrial plants emit 10 times more SO2 than the boiler rooms or boiler plants, and fly particles  
up to 6 times more. 

 
The mentioned pollutant plants differently influence the quality of  lower atmosphere layers in the 
town itself. This was confirmed by measurements of SO2 and soot during a period of 6 years 
(1985.-1991.) at four different measuring stations: Bijeli Brijeg, the road to Raštane suburb,  
“Aleksa Šanti� ”  Street and � ekrk settlement (left river bank). The following was concluded: The 
level of SO2 at the measuring station in � ekrk significantly differs from the rest, followed by Bijeli 
Brijeg, “A. Šanti� ” Street and the road to Raštane suburb. 
 
From the obtained data it can also be concluded that the SO2  values differ significantly during the 
winter and summer periods, proving that the meteorological influence, among other factors, greatly 
affects the quality of air in the Mostar town valley. 
 
When comparing the standards with average annual values measured at the measuring stations, it 
can be concluded that the measured values of SO2 and soot are under the border values, but at the 
measuring station. Values obtained at the � ekrk measuring station are near to the borderline values. 
During the winter period these values are 3 to 9 times larger than during the summer period. 
However, there is a trend of concentration increase  even during the summer period  at the 
measuring stations at Bijeli Brijeg and Road to Raštani suburb. 
 
Traffic influence on air quality in the town has not been measured, however it is a known fact that 
cars contribute to pollution of environment. 
 
Main pollutant substances from cars are: CO, hydrocarbons, NOx, Pb, fly particles and traces of 
SO2.  
 
3.7.4 Present situation (period from the year 1996 to 2004) 
  
The Mostar valley had 13 significant industrial plants before the war ( before 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 other towns of the Federation of Bosnia and 
Herzegovina are used very little or not at all, due to their damage and destruction during the past 
war, or due to lack of some significant resources. From the above mentioned industrial plants, after 
hard efforts and large investments, only the Aluminum production Factory and the Dairy factory are 
in operation. However, this status of industrial standstill is simply not acceptable, since it not only 
stops economic development but also hardly enables the level existential minimum for the 
population. 
 
However, although the number of industrial plants is decreased, Mostar town valley and its wider 
area have numerous other sources of air pollution, emitting significant quantities 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 “ Street.  According to the Bylaw 
on protection of air quality, Official Gazette of Bosnia and Herzegovina no. 9/87 and 10/90, 
numerous pollutant matter was defined which are being tested in air. In accordance with the 
available equipment, Department for Medical Care in Mostar measured the concentration of the 
following pollutant matter in air. 

- Sulphur dioxide (SO2) 
- Nitrogen oxides expressed as NO2 
- Fly particles. 

 
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 significant number 

of days when SO2 concentration values were not registered . 

- SO2  concentration values are nearly constant during summer and are  within 0,038 – 0,068 
mg/m3. 

- During the winter period, the SO2  concentration values differ between 0,054 -
0,146 mg/m3. Increased SO2  value during winter is a result of pollutants and increased 
consumption of all types of  fuels. 

- Values of SO2 measured during the year do not exceed limit values. 

- Values of fly particles measured during the year do not exceed limit values. 

- Values of NO2 during the summer period remained constant, somewhere between the 
values 0,028 mg/m3   to 0,046 mg/m3.   

- NO2  concentration during the winter months differed within the limits  from 0,032 mg/m3 
to 0,062 mg/m3. 

 
Since a large number of industrial plants are not in operation, this directly influences the air quality. 
Today, dominant factor of influence on air quality in Mostar is traffic, which is especially 
noticeable  during the summer period, when the number of vehicles increases due to tourist visitors 
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  as compared to 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 – e.g. data on population,  
evaluation of all motorway variants in the defined area, description of measures for prevention, 
decrease and remedy of  unfavorable influences on the population, as well as sociological 
evaluation of motorway influence on the habitat and environment  - this evaluation is based on the 
analysis of available  statistical data and other materials, available documentation, comparative 
analyses and results of investigation works  in the potential area of motorway corridor. 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 (cities, settlements) of 
the Federation of Bosnia and Herzegovina:  
 

1. Mostar 
2. Stolac (along the county boundary, app. 2 km) 
3. � apljina  
4. Ljubuški 

 
The subject area has different population density, predominantly small and very small settlements, 
(villages) and urbanized area – county centers. The existing surfaces are only partially used  for 
agriculture, smaller privately owned plots prevailing, and extensive cultivation, with only a smaller 
percentage of intensive agricultural production of some cultures (herbs, vine, etc.). This area also 
includes several  natural sites which can be  potential tourist destinations (rivers, falls, ancient cities 
– Po� itelj, archeological sites). One can say there are elements of  «undisturbed nautre», as a 
significant potential of future development. Also, the Neretva River flows through this area, and is 
in itself an exceptional natural resource and tourist potential, especially in its lower course. 
Considering all the above mentioned  characteristics of the area, it is evident that special care must 
be taken when planning the future corridor route,  regarding validation and evaluation of the present 
settlements and economic activities, natural habitat and organization of adequate protection 
measures. 
 
4.1.3 Population data 
 
From the collected statistical data ( obtained from the  Federal Office of Statistics of the Federation 
of Bosnia and Herzegovina)  it is evident that the subject area is mainly in the Herzegovina – 
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 Statistics, which 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 corridor route  and 
the number of inhabitants (estimate from the year 2004): 
 

1. Mostar (total) - 105.454 
2. � apljina -  22.573 
3. Stolac - 13.001 
4. Ljubuški (falls under the West – Herzegovina Canton) - 22.070 

 
Furthermore, the data shows that the number of employed inhabitants in the Herzegovina – Neretva 
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 negative influence primarily on  
the existing values of the area, i.e. the activities representing livelihood to the population, i.e. 
activities through which are the primary or secondary source of income (agriculture)  or those 
activities which could be the sources of income (tourism and activities which will eventually grow 
and develop along the motorway corridor). In this sense the following activities and areas could be 
especially endangered: 
 

·  Tourist sights and protected areas – rivers, paths, waterfalls, ancient sites, old town Po� itelj 
·  Existing settlements – due to the nearness of the motorway route  and difficulties it can 

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

·  Avoid motorway route through especially valuable areas –agricultural, cultural and 
historical protected sites and  protected nature parts 

·  Relocation of route – as much as possible – outside of areas defined as especially valuable 
(natural, cultural etc.) 

·  Relocation of route as farther away from the present settlements as possible 
 
It can be concluded that the chosen corridor does not endanger the present activities because it is 
situated along the borderlines of fertile land valleys and displaced as much as it was possible from 
the present settlements, thus decreasing negative influence on the population to a minimum. 
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4.2 CLIMATIC AND WEATHER CHARACTERISTICS 
 
Introduction 
 
The specific geographic position and relief of Bosnia and Herzegvina influences its complex 
climate. With respect to this, one can differentiate three separate areas, 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 toward the Neretva River valley), 
are in the Maritime climate area. Due to the vicinity of the Adriatic Sea, which radiates warmth 
during winter accumulated during the summer months, the mean January temperatures are high 
(from 3 to 5oC), while the summers are dry and hot (absolute maximum temperatures from 40 to 45 
oC).  Mean yearly amount of precipitations varies between 1000-2300 l/m2, and mean yearly 
temperatures range from 12 to 15 oC. Snow is in this area very rare, but not an impossible 
occurrence. 
 
Data obtained from four weather stations in the period 1961-1990, were used for analysis of 
individual parameters of climate of this area. 
 

Table 1. Weather station coordinates 
 

Weather station jjj j    lll l    Hs (m) 

Salakovac 43o27' 17o52' 110 

Mostar 43o21' 17o48' 99 

� apljina 43o05' 17o43' 5 

Neum 42o56' 17o36' 7 
 

 
Air temperatures 
 
Depending on the position above the sea level, the mean yearly temperatures range between 12 to 
15oC (Graph 1.). The lowest average monthly temperature during the observed period was 1oC 
(January), and the highest average monthly temperature was 28.2oC (July). Absolute minimum 
temperature was –10.4°C, and absolute maximum  temperature was 41.2oC.  
 
Total number of days with frost occurrence is on the average 22 days per year. Average first day of 
frost occurrence during a year is November 10, and the average last day with frost is  March 26. 
 

Graph 1. Mean monthly air temperatures (oC) 
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Temperature regime of soil 
 
Based on results of soil temperature measurements undertaken during several years  at 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. Thickness 
and duration of the snow cover is especially important at the beginning and end of winter. The same 
applies for lower heights. Because of thin snow cover the zero isotherm penetrates to greater depths. 
Because of this, the greatest depth of zero isotherm penetration during the observed periods in 
Mostar was 20 cm and in  � apljina 26.7 cm. 
 
Mean value for zero isotherm penetration depth for Mostar is 9.6 cm and for � apljinu 10.7 cm. 
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This data, compared with the above mentioned air temperature data show that there is a marked 
occurrence of temperature inversion in the wider � apljina 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 l/m2, depending on the height 
above sea level. The yearly variation in precipitation is typical for Mediterranean climate (Graph 3). 
The greatest amount of precipitation is in the upper parts of the Neretva River valley (near the  
� vrsnica and Prenj Mountains). The greatest amount of precipitation occurs during the winter 
months, monthly quantities varying between 120 l/m2 to 250 l/m2. Smallest amount of precipitation  
occurs during the summer months; monthly quantities carrying between 30 l/m2 to 80 l/m2.  
 
Maximum daily precipitation quantities range between 35 l/m2 to 190 l/m2 for the complete subject 
area , detailed data for respective return periods are given in the ITP diagrams for the weather 
station Mostar. 
 
Precipitation intensities are very high, e.g. the hourly values range  from 70 l/s/ha with one year 
return period, to approximately 400 l/s/ha with hundred year return period.  
 

 
Graph 3. Mean monthly precipitation quantities (l/m2) 
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Snow is a rare occurrence in this area. Average number of days per year  with a snow cover higher 
than 10 cm is under 2. The most frequent occurrence of snow is in January (average 0.8 days). 
Greatest number of days with a snow cover over 10 cm high is 10 days and was recorded during the 
winter of 1985. Maximum height of snow cover was 37 cm , recorded in March 1971.  
 
 
Air humidity 
 
Average yearly air humidity level ranges between 60 and 75%. Greatest humidity occurs during the 
winter  months; mean monthly values range between 70 to 80%. Least air humidity occurs during 
the summer months, mean monthly values ranging between 50 to 70%.  
 
 
Fog 
 
Fog occurrence is rare in this area, 3 to 9 days yearly on the average. It is mostly marked in the  
� apljina area, especially during the colder part of the 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 speed values  per direction (wind rose) mostly depend 
on the local terrain orography. As can be seen from the wind roses given in attachment, for weather 
stations Mostar, � apljina and Neum, the wind rose shape depends mostly on the direction and 
position of the Neretva River valley. It can be seen that the most frequent wind directions are 
northern i.e. northeastern. 
Based on the given mean wind velocity values, the most windy part of the Mostar area can be 
defined, with wind speed amounts to 3.3 m/s. The characteristic wind of this area is the Bora. Bora 
can be a cyclone or anticyclone wind, depending on the type of front causing it. The cyclone Bora is 
a strong blowing wind, but with an even wind speed, while the anticyclone Bora blows in bursts 
that can reach even hurricane values. 
As can be seen from Graph 5, maximum wind speeds exceed 35 m/s , mostly during the colder part 
of the year. All throughout the year, storm wind values are possible , but  Graph 6 shows that this is 
mostly during the winter period (During December and January, 5 days on the average). 
 

 
Graph 5. Mostar Weather station  

Yearly distribution of maximum wind speeds  
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Graph 6. Mostar weather station 
Average number of days per month with stormy winds 
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4.3 GEOMORPHOLOGICAL PROPERTIES 
 
 
The motorway route runs over a morphologically different terrain, which influenced the number of 
structures on  the route (tunnels, viaducts, bridges). 
 
In its first part, the motorway route passes over river platforms, followed by the slopes of the 
Podvele�je Mountain  where the largest number of tunnels is concentrated. After the Blagaj 
settlement and crossing over the Buna and Bunica Rivers, it reaches the plateau near the Neretva 
River Canyon. From there onward, the route passes through a morphologically simpler terrain, with 
crossings over the Rivers Neretva, Studen� ica and Trebi�at. The terrain is poorly covered with 
vegetation and relatively  passable. 
 
Morphologically and structurally is a karst area of the Outer Dinaride Mountains. Except the 
carbonate rocks which form the mountain relief,  the alluvial layers of the river valley are also quite 
developed. 
The river canyons, i.e. the Podvele�je Mountain slopes are morphologically most characteristic. 
However, ditches and pits are also marked on the plateau, mostly caused by tectonic activities, as 
well as karst sinkholes and depressions, mostly filled by red soil i.e.  Terra Rosa. Quarternary, 
alluvial – prolluvial layers are predominant in the river valleys and canyons. Along the slopes, but 
also on greater part of the plateau rocks can be detected on the surface, whose abrasion or 
weathering zones are mainly assumed on the basis of experience with similar materials. This should 
be confirmed by investigation works in the next design stage. 
 
 

 
4.4 GEOLOGICAL, ENGINEERING-GEOLOGICAL AND GEOTECHNICAL 

PROPERTIES 
 
 
4.4.1 Geological properties 
 
The motorway route passes through an area which covers two sheets of the Main Geological Map 
(MGM), scale M 1:100000 (OGK 100), i.e. the sheet Mostar and sheet  Metkovi� , which have been 
used for chronostratigraphic division of layers and their spread, with respective interpretations. 
  
4.4.1.1  Lithostratigraphic properties 
 
Layers of Mesozoic and Cenosoic have been identified within the boundaries of the motorway route 
and that is why we have lithostratigraphic units with large chronostratigraphic scale – from Upper 
Jurassic (Malmian) up to Miocene. Among these, the large surface area is covered by Cretaceous 
layers  which have been explained in more detail. 
 
UPPER JURASSIC (V, D; J3) – limestone with scuds of dolomites, well stratified or layered, 

occasionally massive,  mostly Vextone type to Mudston of Grainston, brown and gray  color. 
LOWER CRETACEOUS (V; K1) - limestone, well and thickly stratified, mostly Vexton to 

Mudston type, brown-grayish color. Thickness of layers is from 5 to 70 cm. 
UPPER CRETACEOUS - CENOMAN (V, D; K2

1) – limestone, occasionally dolomites,  mostly 
Mudston to Vexton type, well stratified, grey or dark grey color. Thickness of layers  from 10 - 40 
cm. 

UPPER CRETACEOUS - TURON (V; K2
2) – limestones, mostly Mudston or Vexton type, well 

and thickly stratified, light grey color. Thickness of layers ranges from 30 - 80 cm. 
UPPER CRETACEOUS - TURON-SENON (V; K2

2,3) - limestone, mostly type Mudston, well 
stratified, light grey color. Thickness of layers range from 30 - 100 cm. 

LOWER AND MID EOCENE (V; E1,2) – Foraminipher limestones, mostly Grainston to Floatston,  
but also Mudston, well stratified, light-grey color. Thickness of layers ranges between 20 - 70 
cm. 

MID AND UPPER EOCENE (Fl; E2,3) – classic complex of layers - flysch. Layers of marl, 
sandstone and conglomerate  alternate , with occasional scuds of limestone. 

MID AND UPPER MIOCENE (Lap; M2,3) – marl and conglomerates with scuds of clay. 
 
QUATERNARY 
Quaternary layers are mostly to be found in fields and river valleys and plateaus. They are divided 

according to Genesis as follows: 
ALLUVIAL - PROLUVIAL layers, created on river plateaus, with drift of material from 

surrounding slopes. These are mostly mixtures of gravel, sand, dust and clay in different 
proportions, with scuds of tightly connected conglomerates. 
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FLUVIAL-GLACIAL layers, created in the zones where icebergs stopped, they are differentiated 

from  previously described layers only by morphology. 
SCREE deposits, created on steep slopes, with less transport of materials. These are mostly particles 

and debris with variable proportion of clay. 
DELLUVIAL layers have also occurred on the slopes, with a smaller proportion of transfer of 

material. These are mostly a mixture of gravel, sand, dust and clay in different proportions. 
RED SOIL, occurring only on carbonate layers, found mostly in depressions and sinkholes. These 

are mostly gray. 
 
4.4.1.2  Tectonics  
 
The terrain is characterized with a high degree of  tectonic disturbance, which is a result of overall 
geological processes from the early Mesozoic until the present day. 
The LOT 4 route passes through an area characterized with several tectonic units, e.g. the Vele�-
� abulja tectonic unit, Blagaj (Udre�nje -  Mostar) tectonic unit, the Stolac-� itluk and Svitavsko-
Ljubuški tectonic units (a high karts cover). 
The Vele�-� abulja tectonic unit is characterized with numerous synclinal and anticline forms well 
faulted in smaller sized blocks (Vele� Mountain, Zijemlje-Potoci and Bogodol block). 
Tectonic unit Blagaj (Udre�nje – Mostar –Lištica, MGM Mostar sheet), is southwest of the tectonic 
unit Vele�-� abulja, split by faults spreading northwest-southeast. Two blocks are marked in this 
area, the block Opine-Mostar being in the subject area. From the Buna water sources, a reverse fault 
is predominating, also running northwest-southeast. 
The Stolac – � itluk tectonic unit spreads through the central part of the area. From the northern side 
it is delimited by a dislocation spreading from the  Mostarsko Blato area, through �itomisli� i up to 
Stolac. The southern side is characterized by the Klobuk Cover, spreading from the place Klobuk 
on the southwest, through Ljubuški, � apljina and Svitave. Tectonically, this unit is characteristic by 
numerous standard, slanted and upset folds. 
The Svitavsko-Ljubuški tectonic unit continues on the south side of the previous one. It is 
characterized by  distinctly uneven folds and a larger number of  reverse faults. Northeast wings of 
these faults are ravaged by reverse faults running northwest - southeast. Along with these reverse 
faults, complete or individual parts of synclinal and anticline wing parts have been „pulled“ over. 
These „structural and tectonic terrain properties in a wider route area are characterized by  larger  
synclinal and anticline forms, where Paleogeneous layers (flysch) can be found, while the vertex are 
mostly deeply eroded and cracked, and contact with the carbonate layers is frequently achieved 
through  reverse faults and overthrusts. Dominant directions of the structural tectonic forms and 
elements is northwest and southeast along the right and left Neretva River bank. 
 
 
4.4.2 Engineering – geological characteristics 
 
The investigation work results showed two main types of rocks, an overthrust and rock base. 
Genetically, the cover consists of Alluvial – Prolluvial sediments, fluvial – glacial sediments, scree 
sediments, Delluvial sediments and Terra Rossa. 

Based on experience gained until now, terrain observations, geophysical investigation works and  trial 
boring results, in the rock mass base, vertically, two main engineering – geological  mediums have 
been defined: 
I WEATHERED BBEDROCK 

The rock is slightly to medium weathered (SW, MW), the crack gap is  1-5 mm, on the 
surface up to 20 mm, calcite filling, clay or without fill, velocity of spread of longitudinal 
waves is  Vp ~ 1500 - 3000 m/s; 

II BEDROCK 
The rock is firm or slightly weathered (F - SW), cracks <0.1, 0.1–1.0 and 1.0–5.0 mm, 
without fill or with a calcite or clay cover, occasional 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 in the river valleys and River bed 

terraces. They consist of a mixture of gravel, sand, dust and clay in different proportions. 
Mostly well grained, well to tightly compacted, grains are semi-round to angular. Also 
interbeds of tightly bound conglomerates are found, binder 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 compacted, grains semi-round to angular. 

 Thickness over 10 m. 
SCREE; scree. Mixture of fragments and rock particles mixed with clay. Not grained, tightly 

compacted, grains angular ti semi-angular. 
 Thickness over 20 m. 
DELLUVIAL; dl. Sediments formed on slopes, with some transport of material, mixture of rock 

fragments, gravel and clay in different proportions. 
 Thickness is mostly < 3m. 
TERRA ROSSA; ts. Registered in sinkholes and depressions on carbonate deposits, and 

occasionally on slopes between rock mass parts. Consisting of clay, mostly of high plasticity, 
hard to medium consistency, red-brown color, with a changeable degree of rock mass 
particles from the foundation. 

 Thickness mainly 1-3 m, in larger depressions even > 10 m. 
. 

 
4.4.2.2. Bedrocks 
 
UPPER JURASSIC (V, D; J3) – limestone with dolomite interbeds, well layered, occasionally 

massive, mostly of vexton to mudstone, or graystone type, brown or grey color. 
 Upper weathering zone is assumed to be  up to 10 m deep. 
 
LOWER CRETACEOUS (V; K1) - limestone, well to thick layered, mostly vexton to mudstone 

type, brow-grey color. Thickness of layers varies from  5 to 70 cm. 
 Upper weathering zone is assumed to be up to 10 m deep. 
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UPPER CRETACEOUS - CENOMAN (V, D; K2

1) - limestone, occasionally dolomites and 
dolomite type, mostly mudstone and vexton type, well layered, grey and dark grey color. 
Thickness of layers varies from 10 to 40 cm. 

 Upper weathering zone is assumed to be  up to 10m deep. 
UPPER CRETACEOUS - TURONIAN (V; K2

2) – limestone mainly mudstone or vexton type, well 
to thick layered, occasionally compacted, light grey to grey color. Thickness of layers varies 
from 30 to 80 cm. 

 Upper weathering zone is assumed to be up to 10 m deep. 
UPPER CRETACEOUS - TURONIAN-SENONIAN (V; K2

2,3) - limestone, mainly mudstone, well 
to thick layered, light grey color. Thickness of layers vary from 30 to 100 cm. 

 Upper weathering zone is assumed to up to 10 m deep. 
 
LOWER ADN MID  EOCENE (V; E1,2) – Foraminipher limestone, mainly graystone to floatstone 

type, but also mudstone, well layered, light grey color. Thickness of layers vary from 20 to 70 
cm. 

 Upper weathering zone is assumed to be up to 10 m deep. 
 
MID AND UPPER EOCENE (Fl; E2,3) – clastite complex of sediments - flysch. Layers of marl, 

sandstone and conglomerates interchange, also found are interbeds of limestone. 
 Upper weathering zone is assumed to be from 3-5 m. 
 
MID AND UPPER MIOCENE (Lap; M2,3) –marl and conglomerates with clay interbeds. 
 Upper weathering zone is assumed to be approximately 3-5 m deep. 
 
 
4.4.3 Geotechnical properties 
 
Main geological and geotechnical data on rock mass along the motorway route, from km 0+000 to 
km 67+329 are given along the route length as they occur: 
 

·  from km 0+000 to 5+900 
- The route passes through Quaternary deposits (Q),  The first 80 m the route passes over Fluvial – 
Glacial deposits, and then over Alluvial – Prolluvial deposits. According to the composition and the 
physical – mechanical parameters these deposits are very similar and are taken as one unit. The 
deposits consist of a mixture of blocks of fragments, rock particles, dust and clay in different 
proportions. Occasionally there are interbeds of  tightly compacted  conglomerates of different 
thickness.  
Rock particles and fragments are mostly angular or semi angular, medium weathered or dilapidated 
consisting of limestone. 
Clay is mostly of high plasticity, non compressible, brown color. 
According to the results of geophysical measurements, thickness of these layers exceeds 30 m. 
During geotechnical investigation works on the subject route part, no water occurrence was 
registered. 

 
·  from km 5+900 do km 8+440 
- The route passes through limestone or limestone with  cretaceous, dolomite inerbeds (V; K22 

and V,D; K21).  
- Carbonate deposits are well to thickly stratified, layers mainly inclining toward the north under 

an angle of 45-55°. 
There are several faults diagonal to the route, along which wider crushed zones are possible. 

Part of the route from km 7+080 to km 7+190  the surface is covered with scree material.  This 
mainly consists of rock particles and fragments of limestone, with a smaller proportion of clay and  
silt. Assumed thickness of these layers is approximately 10 m, but greater thickness is possible. 

·  From km 8+440 to km 9+750 
- The route passes through Quaternary (Q), Alluvial – Prolluvial deposits.  

      - Deposits are of a mixture of blocks, fragments, particles, silt and clay in different proportions.   
Occasional interbeds of well to compacted conglomerates of differing thickness are present. 
Clay is mostly of high plasticity, of hard compressibility, brown color Particles and fragments are 
mostly angular shaped or semi-circular, medium weathered, 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 limestone deposits (V,D; J3). Limestone are well 

stratified, occasionally massive  with dolomite interbeds. 
- Layers incline mainly toward southeast under an angle of 35-50°. 
- The assumed upper rock weathering zone depth  is up to 15 m. 

The route on this part is designed  in cuts or embankments, on slopes inclined toward the northwest. 
There are rock tailings  on the terrain surface , except on part between km 10+300  and km 10+700  
where a cover is mapped on the right wing. The cover consists of clay and weathered rockbed particles. 
There are also several faults running transversely and diagonally on the route. Wider crushed rock mass 
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 Lower Cretaceous limenstone deposits (V; K1), and 

further on, of limestone with Upper Cretaceous dolomite interbeds (V, D; K21). 
- The Upper Cretaceous limestone is well stratified or layered, thickness of layers from 5 to 70 

cm. 
- Limestone with dolomite interbeds is well stratified. 
- Deposit layers are inclined toward the southeast under an angle of 35-55°, direction being 

almost parallel with the route. 
- Assumed depth of the upper weathering zone is up to 15 m. 

On the part up to km 11+800 the route runs in cuts and on embankment, continuing through a 
tunnel.  It runs along a slope  inclined toward northwest. There are also several faults marked on the 
map, running transversely on the route. Wider crushed rock 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 limestone deposits (V; K22), well stratified, 

thickness of layers  40-70 cm. 
-Layers incline toward the south – southwest under and angle of 35-45°. 

Along the complete route length there are rock tailings on the surface, except from km 13+900 to 
km 14+060 , where we have scree deposits. These deposits consist of limestone  and rock fragments 
with addition of clay and dust. Assumed thickness of these scree deposits is 10 m,  but possibly 
even thicker at places. Thickness shall be investigated in further design development stages. The 
route passes along a slope inclined toward north – northwest. 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 Upper Cretaceous limestone (V; K22),  and further on 

from Upper Cretaceus deposits (V; K22,3). 
- Limestone (V; K22) is well stratified , thickness of layers between 40 - 70 cm. 
- Limestone (V; K22,3) is well stratified and compacted. 
- Deposit layers incline toward the south under an angle of 25-35°. 

On the part from km 16+940 to km 16+975 the surface is covered with scree, consisting of rock and 
limestone particles with some clay and dust. Assumed thickness of the sree layer is 
approximately10 m, but possibly even thicker. This shall be investigated in further design 
development stages. There are also several faults running transversally to the route. Also, wider 
crushed rock zones can occur along the faults. Up to km 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 limestone deposits (V; K2

2,3), well stratified and 
compacted. 
- Layers run toward the east under an angle of 35-50°. 

Here are rock tailings along the complete section part, except from km 17+621 to km 17+657 where 
we have scree, consisting of limetone rock particles with a mixture of dust and clay. Assumed depth 
of scree layer is app. 10 m, possibly  thicker. This shall be investigated in further design 
development stages. The route runs along a slope inclined toward the southwest. Up to km 18+295 
it is designed to run in a tunnel, further on through cuts and on embankments. 
 

·  From km 19+750 to km 27+882 
- The terrain consists of Foraminipher limestone, mostly eocene (V; E1,2), well stratified. 
- Layers incline toward the northeast under an angle of 15-30°. 

On most part of the section the surface is covered with rock tailings,  except from km 20+914 to km 
20+939 where we have scree deposits, consisting of limestone rock fragments with some dust and 
clay. Assumed thickness of the scree layer is 10 m, but possibly even thicker. This has to be 
investigated in further design development stages. From km 26+450 to the end of this section a top 
cover is mapped on carbonate layers, thickness 15 m. This top cover consists of clay, dust, rock 

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

·  From km 27+882 to km 31+287 
The subject route section is very complex morphologically. At the beginning the route passes 
through a valley , and from km 28+900 to the end, it passes through a hillside with characteristic 
deep ravines. The valley and ravines are of Alluvial – Prolluvial layers represented by a mixture of 
clay, dust, rock fragments. Occasionally we can se interbreeds with well compacted conglomerates. 
Assumed thickness of Alluvial – Prolluvial deposits is 10 m in the valley and 2-3 m in ravines. 
The hills and shelf are of Alluvial – Prolluvial, conglomerate layers. 

- Carbonate layers are of Upper Cretaceous limetone deposits (V; K22,3), well stratified and 
compacted. 

- Layers mostly incline toward the northeast under an angle of 40-50° 
Due to the change in route direction and mine contamination on this area, this part had been studied 
only through aerial photos and the use of existing data.  
 

·  From km 31+287 to km 32+600 
The subject section is very morphologically distinct. At the beginning, it passes over Alluvial – 
Prolluvial layer on the bottom of the valley, continuing over slopes of  Miocene clastites. Alluvial – 
Prolluvial layers consist of  a mixture of clay, dust and rock fragments and particles, with 
occasional interbeds of tightly compacted conglomerates. Assumed thickness of Alluvial – 
Prolluvial deposits is 10 m in the valley and 2-3 m in ravines. 
The Alluvial – Prolluvial slope as well as the shelf consist of Miocene clastites. 

- Miocene clastites (Lap; M2,3) consist of conglomerates and marl with thin clay interbeds. 
At chainage 31+949 the motorway axis cuts the fault which has in turn cut the synclinal, therefore 
the layers up to that point incline toward southwest (200/15), and after the fault they incline toward 
the northeast (20/60). Due to the change in route, and mine contamination of the terrain, this route 
part has been investigated by means of aerial photos and 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; K2

2,3), well 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 the field, this part 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 (V; E1,2), well stratified. 
·  Layers incline toward northeast under an angle of 40°. 

 
Due to the change in route,  and  mine contamination in the field, this part 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 not morphologically complex. 
-  The terrain consists of Late Cretaceous limestone deposits (V; K2

2,3), well 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 not morphologically complex. 
-  Terrain consists of Foraminipher Eocene limestone (V; E1,2), well layers, except from 

chainage 38+965 to chainage 39+267 where the terrain consists of flysch deposits (Fl; E2,3). 
-  Layers of Foraminipher limes incline  toward northeast under an angle of 38° 
The flysch deposits are represented by marl, sandstone and conglomerates with clay interbeds. At 
the terrain surface, the flysch deposits are eroded which 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 (V; K2

2,3), well 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 smaller percentage 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 some rock fragments and particles. Thickness of 
quaternary deposits  is up to 10 m. 
Bedding of the quaternary deposits is Foraminipher Eocene limestone (V; E1,2). 
 

·  From km 44+553 to km 46+369 
The subject route section is not morphologically complex. 
-  The terrain consists of Late Cretaceous limestone deposits (V; K2

2,3), well stratified and 
compacted. 

-  Layers incline toward northeast and southwest (40/45 to 220/45). 
-  The layers are folded in anticline, and the anticline axis is at 45+266, diagonal to the route. 
On most of the terrain surface rock tailings is visible, with occasional thin top cover- red soil 
thickness 1-2m. 
 

·  From km 46+369 to km 47+094 
The subject route section is not morphologically complex. 
-  Most part of the terrain consists of Mid and Upper Eocene deposits (Fl; E2,3), and the bedding consists 

of  Late Cretaceous limestone deposits (V; K2
2,3) from km 46+500and further on, it consists of Upper 

and Mid Eocene deposits (V; E1,2) which emerge at the terrain top at the end of the section. 
The Upper and Mid Eocene deposits are represented by marl, sandstone and 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 (V; E1,2), well 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,diagonal to the route. 
 
On most of the terrain surface there are  rocks tailings with occasional presence of a thin top cover- red soil 
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 (V; K2

2,3), well stratified and compact. 
-  All layers incline toward northeast (40/45). 
On most of the terrain surface there are  rocks tailings with occasional presence of a thin top cover- red soil 
thickness 1-2m. 
 

·  From km 49+449 to km 50+645 
The subject route section is of medium morphological complexity. Beginning of the section is 
slightly undulating, and at the section end is the River Neretva Canyon. 
-  Terrain consists of Foraminipher Lower and Mid Eocene limestone (V; E1,2), well stratified. 
-  The layers incline toward the southwest (56/46). 
 
On the plateau in front of the canyon there is a thin top cover- red soil thickness 1-2m 
 

·  From km 50+645 to km 51+200 
The route on this section part passes across the Neretva River. 
The complete section surface is covered with  Alluvial – Prolluvial deposits thickness 10 m. 
These Alluvial – Prolluvial deposits mainly consist of well granulated gravel, with small particles of 
conglomerates tightly compacted. 
 

·  From 51+200 to km 51+674 
Route passes across the west side of the Neretva River Canyon. 
-  The Terrain consists of Late Cretaceous Limestone deposits (V; K2

2,3), well stratified and 
compact. 

-  At km 51+471 the route is diagonally cut by a fault which separates two semi-blocks with 
respect to the discontinuity direction. In the first semi-block, the layers incline toward the 
west (286/38), and in the second, toward northeast. (60/38). 

 
·  From km 51+674 to km 52+465 

The route passes across the plateau above the over the Neretva River Canyon. 
-  The Terrain consists of Late Cretaceous Limestone deposits (V; K2

1,2), 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 the Studen� ica River Canyon at its end.  
-  The Terrain consists of Late Cretaceous Limestone deposits (V; K2

1,2), well stratified and 
massive. 

-  Layers incline toward northeast (60/38). 
 
The terrain surface is covered with rock tailings, at places with a top cover, consisting of  high 
plasticity clay with a smaller percentage of rock and fragments from the bedding. 
 

·  From km 59+060 to km 59+364 
The route passes across the River Studen� ica Canyon. 
-  Up to km 59+210 the terrain consists of Upper and Mid Eocene deposits (Fl; E2,3), consisting 

of flysch sequence and transgress on the rock in the bedding. The deposits consist of marl, 
sandstone and conglomerates with interbeds of limestone. The layers incline toward northeast 
(45/20). 

-  From km 59+210 to the end of the section alluvial – prolluvial deposits occur. Alluvial – 
prolluvial deposits consist of well granulated gravel. 
 
·  From km 59+364 to km 59+895 

On the subject section part, the terrain is morphologically complex.  
-  Terrain consists of Foraminipher Upper and Mid Eocene limestone (V; E1,2), well stratified. 
-  Layers incline toward southwest (45/35).  
 

·  From km 59+895 to km 60+433 
On the subject section part, the terrain is morphologically complex.  
-  Terrain consists of Foraminipher Upper and Mid Eocene limestone (Fl; E2,3) position of 

layers 45/20, of Foraminipher Upper and Mid Eocene limestone (V; E1,2) position of layers 
45/35 and of Late Cretaceous limestone (V; K2

2,3) position of layers 42/40. 
 

·  From km 60+433 to km 61+240 
On the subject section part, the terrain is morphologically complex.  
-  Terrain consists of Foraminipher Upper and Mid Eocene limestone (V; E1,2), well stratified. 
-  Layers incline toward southwest (45/35). 
At the end of the section from km 61+223, there are Alluvial – Prolluvial deposits, well granulated 
to rounded gravel. 
 

·  From km 61+240 to km 64+396 
River  Trebi�at Canyon is situated at the beginning of the section and further the terrain is slightly 
undulated 
The terrain consists of Late Cretaceous limestone deposits (V; K2

2,3), well stratified and compacted. 
-  At km 62+327 the route is transversally cut by a reversible fault, up to the fault the layers 

incline toward northeast )42/40), and after the fault the incline toward west (260/30). 

 
The terrain surface is covered with rock, at places also covered with top cover – red soil. 
 

·  From km 64+396 to km 64+842 
Along the complete section part, the route is at the terrain level. 
-  The terrain consists of Foraminipher Upper and Mid Eocene limestone (V; E1,2), well 

stratified. 
-  At km 64+676 the route diagonally cuts a fault, up to the fault layers incline toward 

southwest (225/40) and after the fault they incline toward northeast. (45/40). 
 
Most part of the terrain surface is covered with rock, at places covered with top cover – red soil. 
 

·  From km 64+842 to km 66+102 
Along the complete section part, the route is at the terrain level. 
-  The terrain consists of Late Cretaceous limestone (V; K2

2,3), well layered and compact. 
-   Layers incline toward northeast (30/28). 
 
Most part of the terrain surface is covered with rock, at places covered with top cover – red soil. 
 

·  From km 66+102 to km 66+650 
On the subject section part, the terrain is not morphologically complex.  
-  The terrain consists of Foraminipher Upper and Mid Eocene limestone (V; E1,2), well 

stratified. 
-  Layers incline toward the northeast (40/24). 
Most part of the terrain surface is covered with rock, at places covered with top cover – red soil. 
 

·  From km 66+650 to km 67+329 
On the subject section part, the terrain is not morphologically complex.  
-  The terrain consists of Late Cretaceous limestone  (V; K2

2,3), well layered and compact. 
-  Layers incline toward northeast (35/23). 
 
This part of the section length is covered with rock on the surface. 
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4.5 HHYDRO-GEOLOGICAL AND HYDRO-GRAPHICAL CHARACTERISTICS A ND 

THEIR HYDROLOGICAL SIGNIFICANCE 
 
 

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

The motorway route runs for approximately 51 km in a karst zone of the left Neretva 
River bank. Since this area characterize Dinaric structures where antiforms and sinforms prevail, 
the roads spreads over a system of viaducts and tunnels. Approximately 2,5 km upsteam from 
� apljina, the route crosses the Neretva River  and runs parallel to the  Trebi�at River for 
approximately 7.0 km, up to the Bitunjani hamlet, where it turns toward southwest again and runs 
toward the Croatian borderline vertically to the direction of Dinaric structures. 

The area consists of high mountains of the Dinaric structure line. We have the Zelengora 
and Lelija Mountains at the farthest northeast, separated by the canyon of the Upper Neretva course. 
The Vele� Mountain (1968 m), Crvanj Mountain (1920 m) and the Gata� ka Bjelašnica Mountain 
(1867 m) encircle the Nevesinje and Gata� ko valleys from the north and the south. On the 
northwest side, the highest mountain is the � abulja Mountain (1776 m), which gradually descends 
toward the south to the Mostarsko Blato valley (224 m). On the south side of the Mostarsko Blato 
valley is a low Trtla Mountain (690 m), which runs into the karst plains and the Humine toward 
Ljubuški and Metkovi� , and toward the southeast over Dubrava and Stolac to Ljubinje. On the left 
Neretva River bank, north of the low, karst Dubrave plateau, ascend the Snije�nice (1269 m) and 
Babe (1735 m) Mountain massifs. East of Stolac is the  Hrgud Mountain (1109 m), and in the 
direction of the Bile� e Lake are the  Sitnica (1419 m) and Viduša (1328 m) Mountains. 

The highest Mountain areas (above 1.500 m) have a sharp, mountain climate, with long, 
cold winter periods and short, warm summers. The maximum precipitation quantities occur between 
April and June, and again from September to  November. Minimum precipitation quantities occur 
between July and September. There is also a Mediterranean climate influence, thus precipitations 
are significantly increased, with yearly precipitations ranging between 1600-2100 mm. The 
Mediterranean climate also influences the inland, along the Neretva River course, and the karst 
fields whose level above sea does not exceed 900 m. There are large oscillations in the precipitation 
quantities and long draughts are also very frequent. The surface and ground waters are significantly 
influenced by the mountain snow cover. 

Special characteristic of the subject area relief is the Neretva River canyon and the Neretva 
River valley. Neretva is a canyon type river in its upper and mid course. In the Bijelo Polje area it enters 
a wide valley, narrowing through the Mostar town area and widens again in the Mostarsko polje valley. 
From the Buna mouth it narrows down again to a more shallow canyon up to � apljina, where it 
widens again. The lower Neretva River course ends in a wide delta, with occasional or/and 
permanently flooded fields of Hutovo Blato, Metkovi� ko and Opuzensko Polje Fields, with an 
influence of sea, salt water all up to Gabela, on the Borderline with Dalmatia. 

 
The subject area belongs to the Adriatic confluence. Having in mind that this complete 

area belongs to the High Karts Outer Dinarides, i.e. The Dinaric (Herak 1986) it has a poorly 
developed hydrographic network. The main water course is the Neretva River with its tributaries the 
Trebi�at River on the right and the Buna, Bregava and Krupa Rivers on the left side. The farthest 
upper Neretva River course passes through flysch sediments, therefore this part of the basin has a 
thick hydrographic network with small but permanent tributaries on the right and left river side. 

The left Neretva River tributary, the Bregava River and the right tributary, the Trebi�at 
River carved their basin  into the karst Dubrava and Humina plateaus. The occasional Zalomka 
River has a canyon course, eat of Nevesinje and Ugrova� , northwest of Široki Brijeg. The most 
significant characteristic of the subject relief  and the Dinarides in general is the lower course of the 
Trebišnjica River, the largest sinking river in the world. 

Also, a significant morphological phenomena are the appearance of karst fields. On the 
fields of the northern and northwest boundaries permanent courses are formed, which become 
occasional on the southeast and end in sinking rivers or sink zones. Hydrographic network is mostly 
underground since the surface waters sink at higher horizons and  appear again at lower field  
borders as strong, karst springs, again forming short, karst, surface courses. On the right, valley part  
such fields are: Gorana� ko, Mokro, Mostarsko Blato and � itlu� ko polje fields. Only the Mostarsko 
Blato field has a short but permanent course of the Lištica and Crnašnica Rivers, approximately 
10km. On the south we find the  Ljubuško and Studena� ko polje fields with a permanent course of 
the Trebi�at and Studen� ica Rivers. 

There are several karst fields on the left (eastern) Neretva River side, such as: Gata� ko, 
Nevesinjsko, Zijemlje, Dabarsko, Fatni� ko, Ljubinjsko, Ljubomirsko and Popovo polje fields. From 
the Gata� ko polje field waters are gradually drained  toward the Fatni� ko and Dabarsko polje fields, 
toward the Trebišnjica River and Bregava River springs. From the Zijemlje and Nevesinje fields the 
waters are discharged underground toward the Bijelo Polje and Buna springs. In all the karst 
terrains remains of the hydrographic network are present, which  disappeared underground during 
the geologic past. 

Morphologically and structurally this is the karst area of the Outer Dinarides. Except the 
carbonate rocks which form the mountain relief, alluvial deposits of the river valley are also 
marked. Significant place in the development of recent hydro geological relationships have the 
sediments of the Neretva River delta, as well as the present sea level, which represents the erosion 
foundation base and significantly influences the hydro geological relationships in the hinterland. 
The Dinaric structures prevail in the wider area, running in the direction northwest-southeast, where 
the carbonate rock are in an reverse position in relation to the impermeable flysch deposits. The 
flysch deposits appear in the form of relatively narrow longitudinal zones in a fault contact with 
permeable carbonate deposits.  

This kind of terrain structure enabled several abundant water springs to appear at places 
where the ground waters from the karst aquifers come upon flysch barriers on one side, or 
impermeable alluvial deposits of the Neretva River on the other side. It must also be mentioned that 
the Neretva River valley has alluvial deposits, which are very abundant aquifers, used for water 
supply through drilled or dug wells.  As an example, the wider area has over 2000 registered water 
structures. 
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Neretva is the longest River of the Adriatic catchments area and the richest with water in 

the Dinaric karst. It has a descent of 380 m up to Mostar, and from Jablanica to Mostar only, a fall of 
40 m. Neretva gathers its main water quantities in its mid and lower course. Near the town of Konjic, 
its mean flow rate is 58 m3/s, and near its delta 380 m3/s. Except its permanent tributaries, Neretva 
also gathers great water quantities  from occasional tributaries, the largest being the Trebi�at and 
Bregava Rivers. 

The Bregava Rivers springs out from a karts spring east of Stolac. In goes underground 
downstream from Stolac and appears again 2 km before its estuary. A significantly larger water 
quantity flows in with the Trebi�at River, which starts  in the Imotsko Polje field watercourse , 
outside of this subject area. This is a karst river receiving large water quantities from occasional and 
permanent springs in Ljubuški and Studenci. 

Apart from its numerous tributaries, significant water quantities also flow into the Neretva 
River from large and strong karst springs in its canyon, on its left and right bank. These are: 
Studenac, Radobolja, Jasenica, Crno Oko, Arape Mlin, �itomisli � , Mlin,  Prud (Norin) spring and 
Modro Oko on the right river bank , and Salakova� ka vrela wells, Bošnjaci and Liv� ina in the  
Bijelo Polje area , as well as numerous other  permanent and occasional springs from the Buna and 
Bunica area to the Kuti area. These are  Doljani, Glušci, Bili Vir, Mlinište and others. 
 
4.5.1 HYDRO-GEOLOGICAL CHARACTERISTICS 
 
The LOT 4 section of the planned Corridor Vc Motorway passes through the Herzegovina-Neretva 
and West- Herzegovina canton/county, through four municipalities Mostar, Stolac, � apljina and 
Ljubuški.  
Following the adopted route, the subject area is characterized by a mountain relief with the most 
dominant characteristic, the Neretva River course with its smaller or larger tributaries. All 
watercourses incline toward the Neretva River  and belong to the Adriatic catchment area.  

Since this complete area belongs to the High Karst Outer Dinarides, i.e. The Dinaric 
(Herak 1986), it has a poorly developed hydrographic network. The main river flow is the Neretva 
River with its tributaries the Trebi�at River on the right and the Buna, Bregava and Krupa Rivers on 
the left side. The farthest upper Neretva River course passes through flysch sediments, therefore this 
part of the basin has a thick hydrographic network with small but permanent tributaries on the right 
and left river side. Left tributary, the Bregava River and right tributary, the Trebi�at River carved in 
their basins into the karst Dubrava  and Humina Plateaus. 

Also, a significant morphological phenomena are the appearance of karst fields. On the 
fields of the northern and northwest  boundaries permanent courses are formed, which become 
occasional on the southeast and end in sinking rivers or sink zones. Hydrographic network is mostly 
underground since the surface waters sink at higher horizons and  appear again at lower field  
borders as strong, karst springs, again forming short, karst, surface courses.  

Except carbonate rocks which form the mountain relief, alluvial river valley deposits have 
also developed. A special role in the development of recent hydro geological relationships play the 
Neretva River sediments and the present sea level, representing an erosion base level and 
significantly determines the hydro geological relationships in the hinterland. The Dinaric structures 
prevail in the wider area, running in the direction northwest-southeast, where the carbonate rock are 
in a reverse position in relation to the impermeable flysch deposits. The flysch deposits appear in 

the form of relatively narrow longitudinal zones in a fault contact with permeable carbonate 
deposits.  
.  
This kind of terrain structure enabled several abundant water springs to appear at places where the 
ground waters from the karst aquifers come upon flysch barriers on one side, or impermeable alluvial 
deposits of the Neretva River on the other side. It must also be mentioned that the Neretva River 
valley has alluvial deposits, which are very abundant aquifers, used for water supply. 
 
The subject area  consists mostly of carbonate (limestone) rocks, which serve the hydro-geological 
function  of a permeable area, i.e. the karst aquifers. The Dolomites are rocks of medium 
permeability, i.e. the y are local and relative barriers  for ground water courses. The Eocene flysch 
deposits (impermeable according to their characteristics) serve as complete  or occasional 
„hanging“ hydro-geological barrier. Also, Alluvial deposits found in the Neretva River valley, can 
serve as alluvial aquifers. Quaternary clastite sediments have been also identified, with low 
permeability.   
A total of five categories have been identified during the hydro-geological classification of rocks 
and sediments along the LOT 4  route allowing groups of rocks are outstanding, with their main 
hydro-geological properties: 

1. Permeable Carbonate Rocks – this group includes limestone and limestone breccias, of 
stratified, compacted and massive habitus. Locally, they have thin Dolomite interbeds. 
These Carbonite rocks age from Lower Jurrasic to Lower and Mid Eocene Foraminipher 
limestone. The limestone deposits can be well stratified, massive, almost always tectonically 
broken, with significant karst characteristics along numerous faults and splits. These rocks 
are characterized by maximum infiltration of surface waters. This means that all 
precipitation water or flood water in this area  will practically without any retention infiltrate 
into the ground and reach the horizontal, underground water circulation   Due to its fissure 
and frequently cavernous porosity, this medium has a minimal, almost none waste water 
filtration capacity, especially not mineral oil or grease, which are the main substances in 
waste waters from motorways. The motorway route itself runs mostly through these, here 
described, permeable carbonite rocks Inside of these rocks and route segments, there is 
probably some Dolomites, flat limestone and other carbonate rocks of low permeability 
which to some degree can have a positive hydro-geological functions in the soil. However, 
at this level of survey there is no  reliable information  on their distribution. This shall be the 
subject of detailed investigation works as part of the Final Design preparation. Distribution 
of these rocks along the route is presented in Table  4.5.1. 
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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 limestone and braccia. In the hydro-geological 
context, these rocks should be considered as low permeability rocks in relation to the before 
described, because of their thin stratification and dolomite, marl and clay components. 
These kinds of rocks appear as narrow or wider zones within the permeable layers.  

3. In the hydro-geological sense, they function as relative barriers for ground water movement 
and this function increases with depth. 

4. Impermeable rocks – These rocks are represented with Lower Clastites, marl, limestone 
marls and locally, with Eocene flysch marl limestone, as well as marl of  Neogene age. 
Triasic and Neogene deposits on the terrain surface are locally represented in the Mostarsko 
polje field area. Apart from this they serve as a barrier for ground water movements. The 
Eocene flysch deposits are significantly represented on the surface. In this age of 
development, different lithological members are represented in different interrelations and 
sequence of exchange, thus forming a complex called flysch.  The subject sequence is 
regularly represented in different thickness of individual members. These rock formations 
are completely impermeable since this impermeability is guaranteed by thickness of the marl 
layers. Locally, slight percolations can be expected within lime parts of the flysch 
formations. The described impermeable rocks can be found in the wider and narrow 
extended zone. In principle, these extended zones represent a hydro-geological barrier to the 
movement of karst ground waters.  Experience gained until now shows that these zones 
which create impermeable flysch layers do not necessarily act as a complete hydro-
geological barrier to the ground waters. Attachment 12.3.3 shows parts of the route 
consisting  of impermeable flysch deposits, but which  act as occasional or „hanging“ 
barriers due to its  structural position,  small thickness or shallowness. This is almost a rule 
in the subject area, since numerous staking out procedures showed that underground waters 

run diagonally to these structures. The flysch layers act as complete hydro-geological 
barriers in this area. They appear in  the area of Studenci – Ljubuški. Neogene and  Triasic 
deposits appear in the area of Bijelo Polje and Mostarsko polje fields. The hydro-geological 
function in the wider sense actually has the Neretva River, which is an erosion base for all 
karst ground waters, since the complete permeable area of the right and left hinterland is 
„open“ toward the Neretva River, thus the function of a hydro-geological ground water 
barrier coming from the wide  carbonate structured hinterland is taken over by the  
quaternary  river, lake  and marsh, mostly clastite deposits of the lower Neretva River 
course. Distribution  of these rocks is given in Table 4.5.2. 

 
                    Table 4.5.2. 

 
 
 
 
 
 
 
 
 
 
 
 

5. Rock of alternating properties (intermediate, permeable grained deposits – aquifers 
and low permeability grained deposits) – these clastite deposits are outstanding in the 
route area as a separate unit, since they are significantly present along the surface area. They 
can be found in the karts fields in the wider route area as well as in the lower Neretva River 
course. Hydro-geological properties of these deposits are largely determined by the grain 
size composition and position in relation to the carbonate foundation and seasonal changes 
in the ground water levels. Genetically, these are  Alluvial, Fluvioglacial calcerous to tuffa 
sediments, Delluvial, Prolluvial as well as marsh and lake sediments. These sediments cover 
either the permeable carbonate paleorelief, or in some parts impermeable clastite deposits. 
Two types of quarternary deposits are identified in the Neretva River valley. The first are 
alluvial, fluvioglacial clastite deposits. These are unsorted karst and surrounding carbonate 
rock sediments. They can contain a variable quantity of clastite material. This is mostly 
loose material of changeable composition. They are permeable and represent significant 
aquifers in the Neretva River valley. The second group of quaternary deposits  are delluvial, 
prolluvial and marsh and lake sediments. They are clay like by composition mostly of poor 
permeability to impermeable. In the Neretva River valley, they represent  complete hydro-
geological barrier for the surrounding karst ground waters in the areas where these waters 
have impermeable sediments as base Distribution of permeable and less permeable 
quaternary deposits  is given in the tables below. Distribution of these rocks along the route 
length is given in the Tables 4.5.3. and  4.5.4. 
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Table 4.5.4. 
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According to the above presented data, it is clear that the  LOT 4 route runs mostly through 
carbonate rocks which are have the capacity to completely infiltrate the surface waters, which 
means that all precipitation of flood waters in this area practically without  retention infiltrate into 
the ground. Individual rock categories and deposits along the route 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 
 

 
 
 
 
 
 
 
 
 
 

 
4.5.1.1. Ground water and catchments areas 
In the hydro-geological sense, the primary subjects of interest are the ground waters. Infiltration of 
precipitation waters is significant for this terrain. There are very few impermeable parts of terrain 
which can only locally influence the ground waters direction. The Neretva River is practically the 
only  permanent surface watercourse  in the wider area. In general, the LOT 4 route area has 
variable ground water depths. On the mountainous route part, ground water depth is probably over  
100 or possibly even 150 m (depending on the hydrological conditions).  Considerably smaller 
depths up to the ground water are along the route part passing  relatively near the erosion base (the 
Neretva River). In this area the ground water depths are smaller (under 50 m), and this is also an 
element of increased risk of pollution. In this area, the general direction of ground water movement 
is toward the west in the east hinterland, and toward the south and southeast in the part of terrain 
where the route passes in the left Neretva River hinterland.  Underground water flow is  mostly 
parallel,  diagonal in a shorter part, and only very rarely vertical to the structure. According to 
available data the advantageous ground water paths  in the investigated area are extremely karst , 
fault zones. This conclusion was reached after numerous investigation works. It must also be 
stressed that significant karst springs appear at the contacts of permeable areas and rocks acting as 
complete hydro-geological barriers (Bošnjaci, Buna, Bunica, Studenci, Prud etc.). Except the karst 
aquifers of cracky and cavernous porosity, There are also significant ground water reserves in the 
Neretva River valley, within the deposits with inter - granular porosity. Therefore the area has 
numerous drilled wells like Studenac, throughout the Mostarsko polje field, Bjelava  to Gabela. 
 
According to the data, the route runs through five significant catchment areas. These catchment 
areas are shown all the way up to the erosion base, which is the present Neretva River flow. The 
catchment areas have been defined during previous investigation works. What must be stressed here 
is the fact that they are underground zone type watersheds, meaning that in different hydrological 
circumstances they change position. since in different hydrological circumstances, ground waters  in 
karst medium can have different directions of flow. Attached is a short description of these 
catchment areas: 
 
Bijelo polje catchment area  
The motorway route in this catchment area runs from the beginning of section, chainage km 
0+000,00 to 23+500,00. The boundary of this catchment area is the underground watershed, since 
the catchment area mostly consists of limestone carbonate rocks. According to the hydro-geological 
map , scale M 1:200 000, sheet  Mostar Sliškovi� , I. (1990) the watershed toward the Buna and 
Bunica catchment area  runs through the area of Podvele�je at the Gnojnice settlement reaches the 
Mostarsko polje field. This catchment area includes the wells for public water supply -  Bošnjaci, a 
significant water supply structure, which has the accepted sanitary water protection zones. Except 
this structure, there is an underground well Liv� ina, situated approximately 2,5 km south of this 
structure. 
The beginning of LOT4  for only a short distance passes through the 3rd sanitary protection zone  of 
the Salakovac water source, mostly on the hypsometrically higher levels in relation to the position 
of water source. At the Bošnjaci settlement, from km 5+955 to 8+124, the route passes downstream 
of the water source Potoci (Bošnjaci), through the 2nd sanitary protection zone. On the left side of 
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the  route, approximately 200 m northeast of the motorway viaduct is the permanent water source 
Bošnjaci, capacity Q = 100–1.000 l/s. According to previous investigation works, it can be 
concluded that the underground water accumulation, formed in the karst aquifer with a free flow, 
which is emptied at the Bošnjaci well, is done by precipitation infiltration. Hydro-geological 
parameters of rock mass in the immediate Bošnjaci water source zone, obtained according to 
calculations based on experimental  water extraction during the years 1988 and 1999,  show the 
following:  filtration coefficient is k = 3,3 - 3,7 x 10-2 m/s, and permeability coefficient T= 2,8 x 10-

1 m2/s. This results show that it is a very permeable water zone.  
 
Periodical well Liv� ina is situated on the right motorway side, south west of the route (at route 
chainage, in a tunnel km 7+100 and 182 m.a.s.l.  – meters above sea level) in the Liva�  settlement 
area. It appears at lower hypsometric levels (app. 125m a.s.l.) than the motorway level in the tunnel. 
Staking out investigation works  during study and investigation works done for the Mostar water 
supply system company, during the year 1981, a marker was placed in the abyss or pit of the 
Hansko polje field, and a certain connection was proven between the ground waters of the  Bošnjaci 
water source and the Liv� ina well, and the marker appeared at the Buna well aslo. It was at that 
time determined on the basis of calculated movement speeds that the privileged direction of ground 
water movement was from the Hanskog polje field, through Donje Zijemlje area toward the Buna 
well, while a part of these waters are emptied at the Bošnjaci and Liv� ina wells.  
 
Buna and Bunica River catchment areas 
The route through this catchment area runs at chainage km 23+500,00 – 34+000,00. Catchment 
area of the Buna and Bunica Rivers (Sliškovi�  ,1990) covers a surface area of app. 1100 km2 . It is 
situated east of  the Mostarsko polje field area, which actually makes the complete catchment area 
of the Nevesinjsko polje field and the Zalomka Zavidovska and Kolješka Rivers, up to the highest 
peaks of the Snije�nica Mountain to the south and Gata� ka Bjelašnica Mountain to the east. The  all 
encompassing color marking of the pits at the Zlatac, �drijelo, Zalomski ponor, the �drijebnik 
estavel and drilled wells at the �ljebovi and �drijebnik prove a strong underground  connection 
with the Buna River well, Qmin=3,5 m3/s - Qmax=150 m3/s. The sinking rivers Biograci and  Krupac 
prove a connection with the Bunice River wells Qmin=2 m3/s. Having in mind the karst characteristic 
of the carbonate aquifer and the descent grade, the average assumed velocity of 4 cm/s for a 
medium flow is realistic and expected. The motorway route passes downstream from the main 
water wells of this catchment area,  but at two places crosses the surface water courses, at the south 
boundary of the Mostarsko polje field area , and  near the Buna settlement flow into the Neretva 
River. 
 
The Bregava catchment area 
The motorway route in this catchment area is situated at chainage km 34+000,00 – 50+500,00 
(crosses the Neretva River). The Bregava well catchment area is not completely defined, although a 
series of investigation works and testing were done at the well hinterland. Bregava is a karst river 
which permanently flows up to Stolac, and only occasionally flows downstream from Stolac. The 
water flows underground to the Bregava well, partly from  the Gata� ko polje field area toward the 
Fatni� ko, and from there partly underground toward Bregava well, and partly by other ways to the  
Trebišnjica River wells.  

In the period of high and mean waters, the Bregava and Trebišnjica Rivers have a  mutual part of 
catchment area in the  Fatni� ko polje field and north of the field. The complete catchment area of 
the Dabarsko polje field with  Lukova� ko field and Trusina field belongs to the Bregava wells. 
(Sliškovi� , 1990). The zone of influence starts at the  canyon, at the level of  110 m.a.s.l. and ends 
at 80 m a.s.l. , length 1200 m. There are two strong periodical  wells (V. and M. Suhovi� ) and 
several permanent wells. The Mahmut� ehaji�  well is used to supply water for the Stolac town.  
 
Studenci – Dretelj – �itomisli �  catchment area 
Crossing over the Neretva River, the motorway enters the Studenci – Dretelj – �itomisli�  catchment 
area at chainage km 51+300,00. This catchment area has its name by its most abundant water 
structures. It is interesting to note that the motorway route, since it passes on the southwest part, can 
influence the potable water wells Bjelava, as well as the Dretelj water source. Bjelava are a group of 
water supply wells where water from alluvial deposits is exploited to supply water to the town of 
� apljina.  
In this catchment area and according to terrain investigation works, laboratory tests and analysis 
during the period 1997-1999, implemented by the  Faculty of Civil Engineering of the University of 
Mostar, the following was concluded: 
- The Bjelava water source is positioned within alluvial, aquifer, gravel and sand Neretva River 

sediments, which supplies the water source with  60% of its water quantities and the rest is 
supplied from the hinterland, through karst collectors. 

- Extreme values of ground water levels range, in its scope,  between the level of 5,29 m to 7,43 
m , but one has to remember that  variation of these levels have also influence variations of the 
Neretva River levels, depending on the hydrological characteristics. 

- The pumping capacity of the water source is approximately Q = 500 l/s. 
- The filtration coefficient of the subject water catchment area is k = 1,38 x 10-1 cm/s (lowest 

calculated value), and this classifies this aquifer into the category of very water permeable 
aquifers. 

The motorway level passes at higher hypsometric points in relation to the position of the Bjelave 
water sources and positions of several other water sources in the subject area. 
In the area of Bjelave, west of the water sources and the football stadium, along the line of contact 
with the carbonate Velika Gradina Massif  there is a periodic outflow of ground waters. From 
chainage km 52+150 m to 53+500 m the motorway route passes over the planned 3rd water 
protection zone, the  Bjelave water sources.  The rocks on the motorway route part consist of 
partially marl limestone with a dominant cracky porosity and less developed cavernous 
characteristics.  
From chainage at km 53+550 to the crossing over the Studen� ica River course, the route passes 
through a catchment area from which the ground waters somehow gravitate toward the wells, 
springs and seepage on the left bank of the Trebi�at River. All these water sources are on an area 
encompassed with intensive urbanization process, without any drainage, sewage and waste water  
infrastructure, so they are considerably polluted. There are a smaller number of drilled wells for 
water supply of individual households.  



 
 
 
   
 
 

 

COMPLETE  LOT 4:  pgs. 66/163 
VOLUME (MAP) ENVIRONMENTAL IMPACT STUDY FOR CORRIDOR Vc,  LOT 4. XX LOT 4_SUO 20070503ENGLi.doc 

� � � � � � � � � � � � � 	 � 
 � � � � 
 �

LOT  4  MOSTAR NORTH – SOUTH BORDER 
�����������	
����	
������� �

BOSNIA  AND  HERZEGOVINA 
PROJECT  "CORRIDOR  Vc MOTORWAY" 

 
The Prud well catchment area 
The motorway section LOT 4 connects to the Adriatic – Ionian motorway at the borderline area 
between Croatia and Bosnia and Herzegovina, in a very faulty area (chainage from km 63+500 to 
67+329), and from here there is a proven underground connection with the very strong well Prud in 
Croatia. Prud – a well of the Norinska River, in the immediate vicinity of the  Sv. Vid – settlement, 
the ancient Narona, is one of the most significant well  of the wider area. A part of its waters 
supplies the regional water network (Pelješac-Kor� ula), while the rest flows freely as the  Norinska 
River (right tributary of the Neretva River). It springs out as a lake in the limestone. Capacity of this 
well is over 2 m3/s minimum, and it drains the karst, carbonate hinterland of the Fields Jezerac – 
Bija� a – Prudska draga. Hydro-graphic investigation works were also done for this catchment area 
in order to define the sanitary protection zones (Sliškovi� , Kapelj, J. 1996). It is interesting that 
waters from this spring have increased soleplate levels. As part of these investigation works, 
coloring tests were done from the  Jezerac field (Vrci� a pit),and the color appeared within 48 hours, 
and flow velocity of 6,8 cm/s.  
During preparation of this Study, data was also obtained  for this source from the Croatian water 
supply company-VGO Split (Topographic data base with sanitary protection zone boundaries, in 
scale  M 1:25.000 and Opinion of the Croatian Water Supply Company Split). On the basis of this 
data, it can be concluded that the route part at chain age km 62+100 to 67+329 passes through the 
water protected area of the Prud Well, i.e. through the  2nd, 3rd and 4th sanitary protection zone 
(According to the Bylaw on definition of  the protected well zones, Croatia, National Gazette no. 
55/2002). The Opinion of the Croatian Water Supply Company is given in Attachment 12.2.  
 
Ground water wells for water supply and their hydrological properties 
 
Significant ground water springs for water supply  along the LOT 4 route in the subject area are 
located in the municipalities of Mostar (Salakovac, Bošnjaci, Buna-Blagaj) and � apljina (Bjelave). 
Apart from these sources, there are also some smaller water sources for water supply of Mostar 
(Vrap� i� i, Jug wells, Posrt), which are included into the central public water supply system in the 
periods of hydrological minimums, i.e. during the summer months when water quantities at the 
main Mostar water sources are decreased. 
 
The motorway route, from chainage km 0+000 to 0+080 passes through the 3rd sanitary protection 
zone of the Salakovac water source, defined by the Act from the year 1990.  Also, the motorway 
route, from chainage km 5+955 to 8+124 passes through the 2nd sanitary protection zone of the 
Bošnjaci water source, defined by the same Act.  
 
The following water sources are used for public water supply of the town of Mostar and its suburbs: 
Studenac, Radobolja and Bošnjaci (Potoci) as central parts of the system, and water sources 
Salakovac and Buna-Blagaj as local part of the system. Capacity of these water sources, according 
to long term measurements is: Salakova� ka vrela sources (Q=1-25 m3/s), Bošnjaci (Potoci) (Q=0,1-
1 m3/s), Radobolja (Q=0,3–10 m3/s), Studenac (Q=1-50 m3/s) and Buna-Blagaj (Q=5 m3/s). The 
Salakovac, Studenac and Radobolja water sources are situated on the right side, to the west of the 
subject LOT 4 route, significantly distanced and outside the area of influence or area of 
investigation in this Study.  

 
The main hydrological data and properties for the Bošnjaci water source were obtained on the basis 
of previous investigation works done by the Civil Engineering Faculty of the University of  
Sarajevo – Institute of Geology, in January 2003. (the Survey "Protection of the Bošnjaci-Mostar 
water source"), and are given in further text.  
The Bošnjaci water source is in the Local Community Potoci, 10 km northeast of Mostar, in the 
Bošnjaci settlement, with the water catchment level at approximately 130 m.a.s.l. (Fig. 1-
Attachment 12.2.). The water source is incorporated into the public water supply network. 
Settlements supplied from this water source are Vrap� i� i, Potoci, Liva� , Humi, Lišani, �eljuša and a 
part of the Mostar town.  
A significant characteristic of the Bošnjaci catchment area is the inconsistency between the ground 
and surface watershed, and with it, the orthographic and hydro-geological water catchment surface 
area. Water catchment and watershed area boundaries are a result of stratigraphic, lithological and 
structurally – tectonic relationships, i.e. the development course and intensive Permanent water 
source Bošnjaci, which includes the areas of primary ortographic, hydro-geological and secondary 
orofraphic catchment areas, covers a surface area of 67,5 km2. Out of the total catchment surface  
area, the primary orographic catchment area covers 22,5 km2, secondary orographic catchment area 
covers 6,5 km2, while the surface area of the hydro-geological catchment  covers 38,5 km2. 
Estimated volume of the massif from where the Bošnjaci wells is supplied is approximately 30 km3. 
Supply of karst aquifers in the Bošnjaci catchment area is done only through precipitation 
infiltration and largely depends on the precipitation regime and climatic characteristics. The defined 
characteristic minimum flows at the Bošnjaci well are the total natural discharge and are given in 
Table 4.5.6. 
 
Table 4.5.6.  

Minimum flows of a determined return period Q (m3/s) Minimum perennial flow 
Q (m3/s) 2 5 10 25 

0,092 0,091 0,085 0,082 0,080 
Average annual flow for the well is Qsr = 0,325 m3/s. Maximum registered  average annual flow is 
Qsr.max.= 0,445 m3/s, and minimum is Qsr.min.= 0,204 m3/s,  
 
Minimum annual flow expectancy for the  Bošnjaci well are given in Table 4.5.7. 
 
Table 4.5.7.  

Return period (yrs.) Expectancy (%) Qmin (m
3/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 Bošnjaci well was done during the January 2003 
investigation works. 
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Investigation works connected to the protection of the Bošnjaci water source (i.e. Potoci), as well as 
other water sources of the Mostar water supply network, were implemented in the period  between 
1970 -1988. Based on the results of these investigation works, a collection of acts called „Protection 
of potable ground waters of the Mostar water supply network“, was produced. This Act included the 
water protection areas of the water sources Radobolja, Studenac, Potoci and Salakovac. For these 
water sources, stricter protection zones were define, the 1st, 2nd and 3rd protection zone. The 
Decision Act contains a list of restrictions and prohibitions for individual protection zones, and the 
described restrictions and boundaries were supplemented with maps scale 1:2.500 for the immediate 
and 1st protection zone, and maps scale 1:50.000 for other protection zones. The water protection 
zones map in scale 1:50.000 was prepared on the basis of old maps, the same being also at our 
disposal during preparation of this Study. As already mentioned, with reference to this Decision 
Act, which is formally still valid and in force, the route passes through the 3rd water protection 
zone of the Salakovac water source (from km 0+000 to 0+080), and 2nd water protection zone of 
the  Potoci water source (Bošnjaci) (from km 5+955 to 8+124), as shown in Attachment no. 12.3.5. 
However, since the year 2002, and the New «Bylaw on requirements for determining the sanitary 
protection zones and sanitary protection measures for the water sources which are used or are 
planning to be used as potable water sources“ (Official Gazette of the Federation of Bosnia and 
Herzegovina no.51/02), the criteria and ground water protection zones in karst areas are defined. 
The valid Decision act from the year 1990, as seen from the perspective of the new Bylaw, has 
some significant basic limitations. In January 2003, the Survey „Protection of water source  
Bošnjaci-Mostar» was completed, based on the preliminary investigation works done by the Civil 
Engineering Faculty of the University of Sarajevo – Institute of Geology. At the same time a 
Proposal was made to bring down a decision on the protection of the Bošnjaci water source,  as well 
as to proclaim a sanitary protection zone, based on all previously implemented investigation works, 
and in accordance with the valid Bylaw. However, this decision is still not approved by the  
respective Canton/county authorities. According to the defined zones in this Survey, in the  
Bošnjaci settlement, at chainage  from km 5+455 to 5+950, the route passes over the “Bošnjaci” 
viaduct, length L=495 m through the proposed Ib sanitary protection zone, and further on up to  km 
6+100 through the 2nd sanitary protection zone  of the Bošnjaci water sources.  These boundaries 
were also presented in the map with restrictions – Attachment no. 12.3.5. in scale 1: 25.000 and 
1:5.000. The proposed route should not have any negative effects on the quality and regime of 
ground waters of this water source, having in mind the hydro-geological characteristics, i.e. the 
defined catchment area of the water source as well as the way of supplying the karst aquifers in it.    
From chainage at km 5+950 the route continues for some 45 m, and at chainage km 5+995 enters 
the  “Orlov kuk“ Tunnel, length L= 2.370 m. At approximately 80 m on the left route side, north of 
the Orlov Kuk Tunnel entrance portal, the Gradina reservoir is situated,  (capacity V= 1.000 m3) 
which is filled with water from the Bošnjaci  water sources (Fig. 1).  
It must be stressed that in January 2006,  bidding was published for implementation of  
investigation works and preparation of a survey and water protection measures design of other 
water sources of the Mostar water supply network, i.e. the  Radobolje, Studenac and Salakovac 
water sources. It is to be expected that Surveys will be prepared for these three water sources during 
this year and proposals made to bring a Decision in accordance with the new Bylaw. , the water 
quality at the Vrap� i� i water source is tested, but also within the network, and this is done by the 

Department of Health  of the Herzegovina – Neretva Canton/county. The water is being supplied 
from these wells by means of pumps.  
 
The periodic well Liv� ina is at 100 m a.s.l., on the right side, southwest of the route (which passes 
through a tunnel at chainage app. 7+100) in the local community Potoci, Liva�  settlement. 
According to the data obtained from the Water Supply Company PJ 2, capacity of this gravitational 
water source Liv� ina is estimated to be  min. 120 l/s to 800 l/s. This local water source is not 
included in the public water supply network. Water Supply Company Mostar plans to implement 
investigation works in the future and determine the possibly and means of its exploitation as well as 
connection and inclusion in the system of public water supply. 
 
In the local community Vrap� i� i, there is a water source consisting of five wells, capacity  200 l/s, 
which is included in the public water supply system. These wells are on the right side, northwest, at 
approximately 850 m away from the motorway level, at chainage km 13+700 and  175,84 m.a.s.l. 
Water catchment level is at app. 80 m.a.s.l. The settlement Vrap� i� i and a part of Mostar town are 
supplied from this water source. According to the data obtained by the questionnaire of the Mostar 
Water Supply Company, the water quality at the Vrap� i� i water source is tested, but also within the 
network, and this is done by the Department of Health  of the Herzegovina – Neretva 
Canton/county. The water is being supplied from these wells by means of pumps.  
 
The local community Luka II has a water source, the Jug wells, a total of five wells, capacity 180 
l/s, which are included in the public water supply system. Water catchment level is app. 50-55 
m.a.s.l. This water source is on the right side, west of the route, at approximately 1.400 m from the 
motorway level, at chainagei km 19+750 and 259,97 m.a.s.l., where the „Gostino brdo 2“ viaduct 
starts, length L=125 m. The settlement Gnojnice and a part of Mostar town are supplied from this 
source. According to data on water quality, obtained through a questionnaire, the water quality at 
the bunari Jug is tested, but also within the network, and this is done by the Department of Health  
of the Herzegovina – Neretva Canton/county. The water is being supplied from these wells by 
means of pumps. 
In the Blagaj settlement, on the foothills Kri�, there is a water source Posrt (wells) capacity 10-15 
l/s (registered in the period of well use). Posrt has a surface flow with capacity app. 20 m3/s in the 
hydrological maximum. The Posrt wells are included in the public water supply system, i.e. they are 
an alternative water supply source during the summer period. This source is situated on the left side, 
northeast from the route, approximately  300 m from route chainage from km 27+ 600, at the 
hypsometric position of 45 m.a.s.l. The settlement Gnojnice and a part of Mostar town are supplied 
from this source , the water quality at the Posrti water source is tested, but also within the network, 
and this is done by the Department of Health  of the Herzegovina – Neretva Canton/county. The 
water is being supplied from these wells by means of pumps.  
.  
 
The Blagaj settlement has the Buna water source, capacity 40 m3/s , included in the public water 
supply system. This source is on the left side, east of the motorway route, at app.1.900 m from the 
chainage at km 28+070, where the bridge across the Buna River starts, length L=300 m. The 
settlements Blagaj, Dra� evica, Gnojnica and Ko� ina are supplied from this source. According to 
data  obtained through a questionnaire of the Water Supply Company PJ 2 Mostar and the Town of 
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Mostar – Southeastern Subsidiary, the water quality is tested at the Blagaj water source every day 
(by the Mostar Water Supply Company) and once a month by the  Department of Sanitation Mostar. 
S<stem of water supply from this well is through pumps.  
 
The motorway route from chainage at km 27+600 to km  28+500, in the Kosor settlement near 
Blagaj, passes through northeastern zone of the local water source Kosor, of unknown capacity, at 
higher hypsometric levels. The Mostar Water Supply Company plans in the future to undertake 
investigation works  and explore the possibility to use this well, and connect it to the closed water 
source system in Blagaj. This water source is registered in accordance with the  Act on Waters of 
the Federation of Bosnia and Herzegovina.  
 
The Bunica water source is in Blagaj settlement, capacity 30 m3/s. It is situated on the left side, east 
of the motorway route, at approximately 1.200 m from chainage at km 32+740 , where the Tunnel 
„Kvanj“ starts, length L=2.585 m. This water source is registered in accordance with the Act on 
Waters of the Federation of Bosnia and Herzegovina, but it is not used for public water supply. 
 
In the Stolac County, in the wider subject area, there are no public water supply sources or local 
wells. 
 
In the Domanovi� i area, i.e. in Vrhovnik, on the left side of the route, at chainage km 47+000 and at 
a considerable distance there is a local water source Vrhovnik, capacity 5-10 l/s. It is a catchment 
made 30 years ago, and data on water quality is not available. 
 
The water source Bjelave is the main water source of the public water supply system of the � apljina  
town, capacity app. 500 l/s. It is situated approximately 2 km north of the � apljina town centre, on 
the right Neretva River bank in the area of a wide alluvial plateau (Fig. 2 - Attachment 12.2). There 
are three wells on the water source, situated very near the Neretva River  bed, at  app. 5-8 m.a.s.l., 
and on the left side of the motorway route. The main source of water supply of the Bjelava water 
source is the Neretva River. In previous investigation works connected to the Bjelave water source 
it was clearly determined that the Neretva River strongly influences the ground water regime. In this 
respect, a short comment on the Neretva River is given. Based on previous investigation works (in 
the period 1997-1999, done by the Faculty of Civil Engineering of the University of Mostar), of the 
relevant Neretva River flows at the Bjelave water sources, done for the water station �itomisli� i, 
and taking into consideration all accumulation possibilities, it was concluded that smaller maxim 
flows can be expected, data obtained on the basis of data gathered during the period 1926-1977. (i.e. 
less than the mean maximum values of annual flow for this area, i.e. 1293 m3/s (100%)). The 
influences of upstream accumulations on the decrease of maximum flow values is very significant. 
Based on the analyses of respective minimum and maximum water levels of Neretva it was 
concluded that: (i) under the condition that the defined minimum was discharged from 
accumulations, expected water levels at the water source are  5,25-6,05 m.a.s.l. For further analyses 
of the well capacities, minimum levels of the Neretva River were taken near the wells, i.e. 4,8 
m.a.s.l..; (ii) it was concluded that water catchment structures must be protected against the possible 
occurrence of maximum flow of 0,01. This means that the water level at the  Bjelave is 10,08 
m.a.s.l., and this corresponds to the respective flow. 
 

According to data obtained from the � apljina County authorities and the Water Supply Company 
� apljina,  water quality at the water source Bjelave is tested once a month by the � apljina Medical 
Centre. The water is supplied by pumps. The � apljina reservoir (V=3.600 m3) and Gradina 
reservoir (V=600 m3) are a part of the water supply system of this area. (Fig. 2). This water source 
supplies water to app. 6.000 households in 17 local communities of the � apljina municipality. 
According to investigation works from the year 1999, (Preliminary solution for Protection of the  
Bjelave water source near � apljina) a proposal of the sanitary protection zones was given as well as 
a proposal for a Decision on such protection, which was never adopted by the respective 
canton/county authorities. In the meantime, preparation off the Main Design  for protection of the 
Bjelave water source is under way, which should be completed by May 2006. Based on the contacts 
between Chief Designers of the above mentioned Main Design (Integra, d.o.o. Mostar), and based 
on the investigation works undertaken until the moment of preparation of this Study, we have 
obtained the proposed boundaries of the sanitary protection zones for this water source. These 
boundaries are shown in the Map of restrictions – Attachment no.12.3.5, in scale 1: 25.000 and 
1:5.000. According to the present information available, and investigation works it can be 
concluded that the motorway route of LOT 4, chainage at km 52+150 to km 53+500 passes through 
the planned future 3rd sanitary protection zone of the Bjelave water source, i.e. the zone of a 
moderate protection regime.. During design preparation and construction of the motorway, all 
restrictions given for the 3rd sanitary protection zone must be respected, i.e. in karst area, and 
structures shall be planned in the manner to satisfy the requirements set in the  valid „Bylaw on the 
requirements for definition of sanitary protection zones and measures of protection of  water 
sources used  or are planned to be used for potable water supply. October 2002“.  
 
It must be said that the Preliminary Environmental Impact Assessment for LOT 4 presented 
boundaries proposed by investigation works done in 1999. However, since the Decision on water 
source protection from the year 1999, was never adopted, these boundaries were never formally and 
legally established. It is expected that after the completion of Main Design for protection of water 
source Bjelave, and proposal of the future protection zone boundaries, the Decision shall be 
formally and legally adopted by the canton/county authorities. 
There are also local water springs in the � apljina County, in the Po� itelj, Domanovi� i and Trebi�at 
area.  Data on these sources were obtained through questionnaires of the � apljina Water Supply 
Company (shown in Attachment 12.2.) 
 
In Po� itelj, in the protected zone of the county road M-17, there is a local water source, capacity  
app.10 l/s. This well is on the right motorway side, west of the chainage at km 51+000, app. 880 m 
away. The water catchment level is 40 m.a.s.l. About 100 households are supplied with water from 
this source and there is no information of water quality.  
 
In the area between the settlements Dretelj and Šurmanci, on the right motorway side, west of 
chainage at km 51+300, about 700 m away, there is the Bobanovo 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 water catchment  from the River Trebi�at, capacity 
app. 40 l/s. This catchment is on the left motorway side, at a distance of app. 1800 m southwest of 
the chainage at km 53+800 of the proposed route. The water is supplied through a system of pumps.  
Data on the water quality of this source are not available since the water quality is only occasionally 
tested.  
In the Trebi�at settlement on the left motorway side there are two local wells, at app. 30 m.a.s.l. 
They supply approximately 150 households. The first well is to the southwest at app.1500 m from 
the chainage at km 54+000, and the second well is at app. 1300 m from the chainage ate km 
55+500. Data on water quality of these well are not available since the water quality is tested only 
occasionally.  
 
The Prance settlement is supplies by technical water pumped from the Donji Studenci well (left 
Studen� ica River bank) in the  Ljubuški County area. The water catchment level is 30 m.a.s.l. This 
well is on the right motorway side, to the northwest at app. 130 m away from the chainage at  km 
59+200. 
 
In the Ljubuški County area, on the right motorway side toward the northwest from the route, at  
1500 m from the chainage at 59+500 is the Kajtazovina well, at app.50 m.a.s.l. However the 
sanitary and health quality of water from this well does not satisfy requirements for potable water, 
therefore this water is used only as technological water. Further on upstream from the route  there 
are the Vakuf and Gornje vrelo wells. They are registered in accordance with the valid Act on 
waters in the Federation of Bosnia and Herzegovina. This well supplies water to the local 
community Studenci, and the water is tested periodically by the  Department for Public Health of 
the Hercegovina-Neretvanska County. There are also several smaller pump stations in the local 
community Studenci, as well as the Bo�jak catchment situated on the left motorway side, at app. 
500 m south of the chainage at km 59+600, at the lower hypsometric level than the motorway route 
level. 
 
The motorway route at km 62+100 to 67+329 passes through the water protracted area of the water 
source Prud, i.e. the 2nd, 3rd and 4th sanitary protection zone (According to the Bylaw on definition 
of water source protection zones of Croatia, National Gazette no. 55/2002). 
Table 4.5.8. presents an overall summary  per section of all catchment areas and significant ground 
water sources  used for water supply in the subject area of study. 

 
 
Table 4.5.8.  

Motorway chainage Catchment area Water source included in 
public water supply 

network 

Local  water sources 

km 0+000-23+500 Bijelo polje Mostar Municipality 
- Salakovac 
- Bošnjaci (Potoci) 
- Vrap� i� i 
-Bunari jug 

Mostar Municipality 
-Liv � ina 
 

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 Po� itelj 
-Bobanovo vrelo well 
-Dragi� evi�  well 
-Lazine 
-surface catchment from 
the  Trebi�at River 
Ljubuški Municipality 
-Donji Studenci 
-Kajtazovina 

km 62+100-67+329 Prud water source Prud  
On Croatian territory 

Ljubuški County 
-Several local wells in the 
Bubale area 

 
Based on previously given data, it can be concluded that the subject LOT 4 motorway route in 
Corridor Vc passes through five separate catchment areas and protected areas of four active potable 
water sources (Salakovac, Bošnjaci, Bjelave and Prud), as well as through areas from which 
potential pollution can significantly influence the water quality of smaller local wells and surface 
water courses, the Neretva River tributaries, and ultimately on the water quality of the main 
recipient.. Due to this, the motorway and its structures need to be designed, constructed and 
maintained  in a way which will protect the 1st class ground and surface water quality to the 
maximum, as a result of this, the quality of sea and environment as a whole. 
 
 
4.5.2 HYDROGRAPHIC CHARACTERISTICS  

The subject area of LOT 4, Mostar North – Southern borderline with Croatia, i.e. the accepted route 
variant corridor mostly runs along the Neretva River valley, the main recipient of all ground and 
surface water sources, which mostly spring out along the valley boundaries.  
The hydrographic network is well developed and branched. Along with the most dominant water 
course, the Neretva River, the subject area also includes other smaller or bigger tributaries , the 
most significant being the Buna River with Bunica, and Trebi�at River with Studen� ica. 



 
 
 
   
 
 

 

COMPLETE  LOT 4:  pgs. 70/163 
VOLUME (MAP) ENVIRONMENTAL IMPACT STUDY FOR CORRIDOR Vc,  LOT 4. XX LOT 4_SUO 20070503ENGLi.doc 

� � � � � � � � � � � � � 	 � 
 � � � � 
 �

LOT  4  MOSTAR NORTH – SOUTH BORDER 
�����������	
����	
������� �

BOSNIA  AND  HERZEGOVINA 
PROJECT  "CORRIDOR  Vc MOTORWAY" 

 
Neretva is a karst, central Herzegovina River, which drains the central part of the Dinaride 
Mountain chain, from the watershed with the Black Sea catchment area to the Adriatic. It is an 
interstate river (runs also through Croatia) and has significant karst watercourse characteristics, 
morphologically and chemically. The catchment area to the west borders with karst fields of the 
Cetina River catchment area, and on the north with  the Vrbas River catchment area. To the 
northeast it borders with The Bosna River cathment area and to the east with catchment areas of the  
Drina and Trebišnjica Rivers, which partially also belong to the Adriatic Sea catchmetn area. The 
Neretva River catchment area is  flat and extremely asymmetrical. The Neretva River  springs out 
under the foothills of the Lelija and  Zelengora Mountains, southwest of the Zelengora Mountain at  
846 m.a.s.l.  At first it flows northwest to the Rama River mouth, and then in a large curve changes 
its direction, flowing north-west up to � apljina. Further on it flows southwest and west and flows 
into the Adriatic Sea near Plo� e. Length of the Neretva River course is 240 km (218 km - 250 km, 
depending on the source of data). The average fall of the river bed  is 3,57‰, although the falls are 
concentrated in the upper and mid course, and individually they are somewhat greater. The Neretva 
River catchment area is not completely defined due to the karst characteristics of terrain and very 
complicated underground connections. It is assumed that the Neretva River course includes 
approximately  8.200 km2 and that this complete area is karst. The only relatively reliable water 
catchment is the one  up to  Po� itelj, which is approximately 5.820 km2, although this area is also 
influenced by relatively doubtful catchment areas of the Jasenica River (drains the Mostarsko blato 
area) and the Buna River (drains the Nevesinjsko polje field). The downstream  catchment area is 
difficult to determine  because of the Bregava River tributaries (drains the Dabarsko and Fatni� ko 
polje field), the Trebi�at River (drains Imotsko - Grudsko polje field) and the Krupe River (drains a 
part of the Popovo polje field). With its water abundance, the Neretva River is far above the 
average, with an approximate capacity of 42,7 l/s/km2. 
It is divided into the upper, mid and lower course. In its upper course it runs through a canyon and 
takes in its tributaries on the right side -  Jasenica, Rakitnica, Trešanica, Kraljušnica, Neretvica and  
Rama Rivers, and on its left side the Šištica and Bištica Rivers. In its mid course it takes in its right 
tributaries Doljanka and Dre�anka Rivers and  Prenjska River from the left. The end part of its 
upper course runs through  flysch sediments, and this part of the water course has a well branched  
hydrographic network  with small but permanent tributaries from the left and right. Neretva is a 
canyon type river in its upper and mid course and in the Bijelo Polje area, it enters a wide valley 
which narrows  through the Mostar town area, but widens again in the Mostarsko Polje field area. 
At the Buna River mouth, the Neretva narrows down again  into a somewhat shallow canyon  up to 
� apljina, where it spreads again. In its lower course, Neretva is a  typically low-country river with a 
winding course, and numerous left-behind effluents. Some of its tributaries, especially at higher 
levels, as well as some springs in its course regularly dry out, in some cases this lasts for the major 
part of the year. In its lower course it takes in its right tributaries Radobolja, Lištica Rivers, with  
Ugrova� a and Mostarsko blato areas, as well as Jasenica and Trebi�at Rivers. On the left river side 
it takes in the  Buna and Bunica, Bregava and Krupa Rivers, the Krupa River springing out at 
Hutovo Blato. The lower Neretva River course ends with a wide adn branched delta. Apart from the 
above given tributaries, also significant water  quantities enter the Neretva River from strong karst 
springs located on the left and right canyon sides. These are the Studenac, Radobolja, Jasenica, 
Crno Oko, Arape Mlin, �itomisli� , Mlin, the Norin spring and Modro Oko on the right side, and 
Salakovac wells, Vrelo, Pribit in Bijelo Polje, as well as numerous other permanent and periodic 

springs from Buna and Bunica to Kute. These are Doljani, Glušci, Bili Vir, Mlinište and numerous 
other springs and water sources. Along the Neretva River course large water quantities are being 
used for irrigation purposes.  
 
The Buna and Bunica Rivers flow into the Neretva River on its left side, near the Buna Settlement. 
The Buna River springs out in the Blagaj Settlement, the spring being a strong karst spring. Strong 
underground connections of the Buna and Bunica springs with sinking rivers in the Neverinje area.   
 
Trebi�at is a karst West Herzegovina River, draining the Dinaride Mountain massif. The catchment 
area on the west and north borders with the Cetina River catchment area, and on the northeast and 
east with the Neretva River catchment area (Mostarsko blato field), and on southwest with the direct 
catchment of the Adriatic Sea. The Trebi�at catchment is elongated and asymmetrical. It flows 
toward southeast to the Neretva River mouth near Struga, at 9,0 m.a.s.l. between � apljina and 
Metkovi� . The Trebi�at River, with its 51 km from the spring at Pe�  Mlini up to its mouth into the 
Neretva Ricer makes a unique hydrological unit which has a natural and ecological significance for 
the areas through which it passes (counties Grude, Ljubuški and � apljina). Average fall of the 
Trebi�at River bed is 2,6‰, although the declines are mostly concentrated around waterfalls, 
cascades and streams. Unique waterfalls Ko� uša are also on the River, (height 6 - 10 m.), Bu� ine, 
Kravice (height app. 30 m), as well as numerous calcareous sinter barriers and cascades which 
classify the Trebi�at River as a very valuable natural resource. Almost the complete Trebi�at River 
catchment is karst and includes approximately 1.000 km2.  According to its water abundance, the 
Trebi�at River is far above the state average, with capacities of app. 47,0 l/s/km2. The most 
significant tributaries of the Trebi�at River are relatively short, permanent and periodic water 
courses occurring at karst springs, the most significant being  Klokun, Grabovo vrelo, Vitina and 
Studen� ica. 
 
4.5.2.1  Outline of water courses intersecting the LOT 4 motorway route 
In order to define possible negative influence of motorway on surface waters, i.e. their flow regime 
and quality, the most significant water courses  are presented here, which are a part of the 
hydrographic network and are in  the motorway influence zone. The water courses are given per  
LOT 4 sections, and characteristic places of crossing over the water courses are shown in 
Attachment  12.2.  
Through all stages of design documentation preparation, high water levels were respected , i.e. the 
flood zones of the subject water courses On the accepted route , all crossings of water courses are 
extremely high in relation to the high water levels. Flood zones are defined within the Preliminary 
Solution and Preliminary Design  for LOT 4, and are given in Attachment 12.3.6. Also, the relations 
between high waters of more significant water courses along the LOT 4 route, as well as 
information about some smaller flood waters are presented and solved within the Preliminary 
Design - Volume IH 0020-HIDROLOGY ANDHYDROTECHNICAL CHARCTERISTICS.  
For LOT 4, the relation between high waters and chosen route have been studied, where the route 
crosses over significant rivers at five places: Buna, Bunica, Neretva, Studen� ica and Trebi�at 
Rivers. Also, water drained from other 31 significant „smaller“ catchments „intersect“ with the 
motorway Another 30 smaller catchment areas (under 1 km2) also gravitate toward the motorway. 
In order to bring the catchment areas to a reasonable number, catchments belonging to smaller  
gullies are treated as intermediate catchments – between the big ones. Drainage of waters and flood 
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waters from such gullies is planned through standardized culverts, with minimum constructional 
and functional dimensions (e.g. F  1,50 to F  2,00,  for possible maintenance and cleaning), at an 
appropriate distance  as requested by the drainage needs. Details of these culverts as well as 
standard smaller culverts along the route (on gullies treated as intermediate catchment areas) are 
given as part of the Preliminary Design - Volume D „INTERNAL ADN EXTERNAL DRAINAGE 
DESIGN“. 
 
Section 1, Beginning of LOT 4 –Mostar North Interchange, length L=9,8 km (chainage at  km 
0+000 to 9+800) 
This section does not have significant contacts with large water coursed. The route nears the 
Neretva River at chainage km 5+500 and km 7+000, and the distance of 1500 m. The lowest route 
level is 156 a.s.l. while the rise of the  hydro-electric power plant Mostar is 78 m a.s.l.  From this 
data we can se that there is no direct influence of the Neretva River, the Hydro-electric power plant 
Mostar  or any other larger water course  and the motorway in the Section 1 area. Six water courses 
intersect with the route  along this section, and the relevant data about them is given in  Table 
4.5.11. (Item 4.5.3. Hydrological characteristics of water courses in this Study). Based on the 
analyses of high waters and floods, adequate culvert dimensions 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 contacts with large water coursed. The route nears the 
Neretva River at chainage km 15+000 at a distance of 700 m. At this point, the route is app. 100 m 
above the water (lowest route level at this part is 172,60 m a.s.l., at chainage km 13+300). At the 
end of section 2 the route level falls to 74 m a.s.l. while the levels of the Neretva River, 
approximately 2500 m away, is 40 m a.s.l.  We can see that there is no direct  influence of the 
Neretva River  (including Hydro-electric Power Plant Mostar, whose dam is relatively near the 
route on this section) or any other larger water course and the motorway in the section 2 area of the 
motorway. 
Fifteen water courses intersect with this route section, and the relevant data is presented in Table 
4.5.11. Based on the analyses of high waters and floods, adequate culvert dimensions have been 
calculated. 
 
Section 3, Mostar South Interchange –Po� itelj Interchange, length L=19,65 km (chainage at  
km 26+250 to 45+900) 
This section does  not have any contact with the Neretva River. The section is over 2500 m away 
from the river, except the end of the section (from km 43+000 to 45+900) where it nears the river at 
600 m, but is elevated above the river  more than 75 m.  
The complete LOT 4 length has only one  river crossing, where the route level falls relatively low, 
near the water mirror during high waters and floods of a return period 1/100 (hundred year high 
water). This crossing is by means of a bridge over the Buna River. At chainage from km 28+070 to 
28+370 (near Blagaj), the route crosses the Buna River by means of the “Buna” Bridge, length 
L=300 m. (Fig. 3 - Attachment 12.2). The lowest bridge level is at its beginning (km 28+070), i.e. 
44,80 m a.s.l. (carriageway) and 43,30 m a.s.l. (bottom of superstructure). The hundred year high 

water level at this point is  38,50 m a.s.l. This means that the minimum clearance between the 
structure and water level is 4,80 m, which is considerably more than allowed (1,20 m). The lowest 
carriageway level near the Buna River is 44,27 m a.s.l.  At this point the motorway runs in an 
embankment and this lowest level is 500 m away from the river.  
At chainage km 30+435 to 30+800, the route crosses the Bunicu River by the “Bunica” Bridge, 
length L=365 m (Fig. 4 - Attachment 12.2). Similar elevation conditions (+75 m) follow at the 
crossing of the Bunica River with a bridge. 
Five water courses intersect with this motorway section, and relevant data is given in Table 4.5.11. 
Based on high water calculations and floods, the appropriate culvert dimensions have been 
calculated. 
 
Section 4, Po� itelj 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 Po� itelj and � apljina, the route crosses over the Neretva 
River with the “Neretva” Bridge, length L= 950 m. (Fig. 5 - Attachment 12.2). 
Along this section the route is not in the vicinity of any water courses, except the already mentioned 
Neretva Bridge. At this point, the level of hundred year high water is 13,37 m a.s.l., and the lowest 
carriageway level at the bridge is 82,62 m a.s.l. The lowest bridge superstructure level is  75,20 m 
a.s.l. Therefore the  “Neretva“ bridge is over 60 m above the water surface of the  100-year high 
water of the Neretva River. There is no direct influence of the Neretva River or any other larger 
water course and the motorway route on section 4 of the motorway. 
Five water courses intersect with this motorway section, and relevant data is given in Table 4.5.11. 
Based on high water calculations and floods, the appropriate 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 karst plateau and has no contact with large water 
courses except for two crossings over the Studen� ica and Trebi�at Rivers.  
At chainage km 59+015 to 59+585, the route crosses the Studen� ica River over the “Studen� ica” 
Bridge, length L=570 m (Fig. 6 - Attachment 12.2). At chainage from km 61+110 to 61+455, the 
route crosses the Trebi�at River by the“Trebi�at” viaduct, length L=345 m (Fig. 7 - Attachment 
12.2). Both crossings are high above the river beds, over 80 m above the Studen� ica River and over 
60 m above the Trebi�at River. Therefore, on this section as well, there is no direct contact or 
influence of the Studen� ica and Trebi�at Rivers and the motorway route on section 5. 
 
4.5.3. HYDROLOGICAL CHARACTERISTICS OF WATER COURSES  
The Neretva River catchment area spreads over significant surface area and has all karst 
characteristics. The Neretva River is characterised by significant irregularities in its flow during the 
year. Flows during the summer months are low, and the winter flow are high. Maximum flows 
usually occur in December and during the spring months, characteristics by their sudden 
appearance. December and April are months with largest water abundance, and August and 
September are months with least water quantities, followed by July. The Neretva River water 
regime is irregular, especially in its upper course. The Trebi�at River is also known for its flow 
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irregularity during the year. Summer flows are low and winter flow is high. Months with greatest 
water quantities are  December and January, while August and September have least water 
quantities, followed by July. There are adequate water quantities during floods on the upper 
horizon, but when waters from surface retentions disappear and the reserves fall to the ground 
waters, the water flow drops considerably. 
 
Main hydrological parameters which quantify the hydrological characteristics of the Neretva River 
and its main tributaries in the Corridor Vc motorway zone are presented in Tables 4.5.9, 4.5.9a and 
4.5.10. Available data obtained during preparation of the Technical Study, Preliminary Solution and 
Preliminary Design are presented i.e. the definition of flood zones along the Corridor Vc. 
In order to define maximum flow rates and the water levels along the Neretva River basin, an 
analysis of data was done, obtained by statistical calculation of water flows for the available 
observation sequences on water measuring stations. A relation between specific maximum flow and 
the catchment surface area was established for different return periods. Table 4.5.9. shows all 
included measuring stations along the Neretva River, and Table 4.5.9a shows all available  data 
from water measuring stations along the Neretva River tributaries, with defined flow rates of a10, 
25, 50 and 100 year occurrence, the catchment surface are and hundred year flow rates. 
 

Table 4.5.9. Maximum flow rates and specific maximum discharge recorded on water measuring 
stations along the Neretva River 

Period of 
observation 

High water flow occurrence rate Catchm
ent 

surface 
area  

F(km2) 

Specific maximum flow occurrence rate 

10 25 50 100 10 25 50 100 

 

Water 
measuring 

station 

 

m3/s m3/s m3/s m3/s 

 

m3/s/km2 m3/s/km2 m3/s/km2 m3/s/km2 

Ulog 1946-1980 127 160 180 206 222 0,572 0,721 0,811 0,928 

Glavati� evo 1954-1977 480 564 648 683 890 0,539 0,633 0,721 0,767 

Konjic Analyzed in 
2002 

730 893 1025 1220 1288 0,567 0,693 0,796 0,947 

Salakovac -          

Mostar Analyzed in 
2002 

1510 1720 1820 1920 3085 0,489 0,557 0,589 0,622 

Ba� evi� i Calc. by qsp 1551 1749 1864 1990 3500 0,470 0,499 0,564 0,605 

�itomisli � i 1926-1977 1730 1920 2100 2200 4180 0,414 0,459 0,502 0,526 

� apljina Analyzed in 
2002 

1770 1980 2160 2260 4500 0,393 0,440 0,480 0,502 

Gabela Calc. by qsp 2020 2260 2497 2615 5945 0,340 0,380 0,420 0,440 

Metkovi�                                                     6820 

Note: Dta for the measuring stations in the upper Neretva River flow, Ulog and Glavati� evo, were taken from the «Hydrological Study of surface waters», prepared by the 
Hydro technical Department of the Civil Engineering Faculty of the University of Sarajevo, 1980, and the data  from  other water measuring stations,  Mostar, �itomisli� i 
and � apljina, were taken from Volume C/XIX, prepared by the Water Management Department Sarajevo and Mostar, 2002. 

 

 
Table 4.5.9a Maximum flow rates and specific maximum discharge recorded on water measuring 

stations along main Neretva River tributaries 
High water flow occurrence rate 

10 25 50 100 

 

 

Water course  

Period of 
observation 

Water measuring 
station 

m3/s m3/s m3/s m3/s 

Catchment 
surface area up 

measuring 
station  F(km2) 

Spec. Flow rate 
100-yr. 

q(m3/s/km2) 

Jasenica 1957-1986 Bezdan 18 19 195 20   

Jasenica 1959-1991 Jasenica       

Jasenica 1953-1961 Dom Slapište 35 38  41   

Buna 1956-1991 Buna 270 295 380 406 313 1,29 

Buna 1983-1991 Blagaj       

Bunica 1963-1991 Malo Polje       

Bregava 1955-1991 Stolac-Do 60 62 64 66 378 0,175 

Trebi�at 1983-1991 Humac 191 205 213 222 907 0,245 

Trebi�at 1967-1987 Studenci 213 228 236 245   

Studenica 1954-1992 Studenci 27 29 30 31   

Krupa 1973-1988 Karaotok       

Krupa 1973-1988 Mala Svitava       

Krupa 1973-1988 Dra� evo       

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 
section ns of water measuring stations along the Neretva River and tributaries, February 2005). 

 
Data on the specific high water occurrence rate for nine water measuring stations was used to 
determine the relationship between the specific flow rate and respective catchment surface area   for 
respective water measuring stations (Figure 1.).  
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Slice 1 

Defined water levels of the Neretva River, with flow rates of the 10, 25, 50 and 100 year period are 
given in Table  4.5.10. Results given in Table 4.5.10 were used for a hydraulic flood modeling of a 
100-year high water occurrence along the Neretva River bed, for the Technical Study, Preliminary 
Solution and Preliminary Design (Attachment 12.2.6.). 
 

Table 4.5.10 High water levels at subject water measuring stations 
Water levels at high water occurrence H (m.a.s.l.) Water measuring 

station 
 «0» level Flow Q100 

(m3/s) 
10 25 50 100 

Salakovac 75,080 - - - - - 

HE Mostar  - - - - - 

Mostar 40,274 1920 52,174 52,824 53,274 53,82 

Ba� evi� i 30,53 2012 - - - 37,33 ? 

�itomisli � i 16,25 2200 22,15 22,7 23,15 23,45 

� apljina 6,32 2260 - 9,62 9,8 9,92 

Gabela 0,78 2615 - 5,63 5,9 6,18 

 
Definition of 100-year high water occurrence water courses intersected by the motorway route, 
identified on five sections of  LOT 4, was done with the application of «Rational method and  ITP 
curves», obtained by the  „extreme“ and  „peak» method from „Short Rain periods“ study of the 
Hydro technical Department of the Civil Engineering Faculty of the University of Sarajevo. 
Calculation results are given in Table  4.5.11.  

 
Table 4.5.11. Calculation of high water occurrence rates of 1/100and the flood flow rates per 

catchment area 

           Flow rate 

Water 
course 

No. of 
water 
course Chainage 

Catchment 
surface 

area 

Intersection 
with 

motorway 
route Q1/100  Yearly rate Flow - total flow 

    (km) (km2)    (m3/s) (m3/god) (m3/god) (m3/god) 

  1 0+600 4.51 Viaduct 16.8 1492 1080 216 

  2 2+150 13.01   31.4 4308 3335 667 

  3 4+800 10.03   27.9 6894 5267 1054 

  4 5+450 9.57 Viaduct 26.9 3169 2390 478 

  5 5+800 5.84 Viaduct 19.8 1935 1181 237 
Brasinski 

potok 6 9+300 21.70 Overpass 38.9 14906 11612 2323 

Svinjarina  7 25+950 51.86 Underpass 56.1 17165 14414 2883 

  8 11+200 0.67   5.7 222 84 17 

  9 11+800 2.60   11.9 1784 1004 201 

  10 12+500 0.94 Tunnel 7.1 648 268 54 

  11 12+950 1.14   8.0 785 412 83 

  12 13+100 0.80   6.4 264 106 22 

  13 14+000 6.48 Viaduct 21.1 2145 1145 229 

  14 14+800 0.48   4.6 161 52 11 

  15 16+980 0.83 Tunnel 6.5 275 87 18 

  16 17+700 1.56 Tunnel 9.8 1073 390 78 

  17 18+950 1.51 Viaduct 9.6 1036 437 88 

  18 19+400 0.67 Viaduct 5.7 460 158 32 

  19 20+500 2.88 Viaduct 12.7 955 440 88 

  20 20+925 2.64   12.0 873 349 70 

  21 21+200 0.66 Tunnel 5.6 219 72 15 

  24 34+050 2.16 Tunnel 10.6 716 158 32 
Rotimski 

potok 25 35+650 32.08 Viaduct 45.8 10618 4241 849 

  26 38+950 12.57   30.9 4160 1320 264 

  27 39+800 3.52   14.4 1167 228 46 

  28 43+900 4.31 Underpass 16.3 1426 354 71 

Re� ica 29 46+700 8.74 Tunnel 25.4 2892 797 160 

  30 45+950 0.79   6.3 260 34 7 

  31 52+500 1.70 viaduct 10.4 562 163 33 

  32 55+100 0.61   5.3 201 48 10 

  33 56+950 1.71   10.4 566 307 62 

 
Figure 2 shows TP curves for KS Mostar according to the Peak method. Same calculation was done 
according to the method of Extremes, showing somewhat lower 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 an extreme flood characteristic, apart 
from the analysis of a 100 year high water occurrence, an analysis must also be done of possible 
deposit occurrences. Since these are mostly currents, where flow oscillations are noticeable, one can 
expect an inflow of deposits under high water conditions. 
Definition of the quantity of deposits brought by high water courses is done by all available 
measuring methods during a longer time period. Since no measurements or observations were done 
on the subject catchment areas, i.e. there was no available data at the moment, an empirical method 
was used to estimate the production and accumulation of deposits due to high waters (prof. S. 
Gavrilovi� ). A calculation of specific production was done (expressed in m3/year/km2) for every 
characteristic catchment area. Based on the specific production,  early production was calculated for 
each catchment area  and the deposit flow on the basis of  geometric characteristics 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 karst area is very sensitive and susceptible to 
changes in the nature because it reacts to such changes quickly and sometimes very dramatically.  
In Bosnia and Herzegovina, according to the still valid Regulation of water and coastal sea water 
qualification  of Yugoslavia within the boundaries of the Socialist Republic of Bosnia and 
Herzegovina(Official Gazette no.19/80), the waters are classified into four categories according to 
their use and degree of purity. Water courses or their  outlines, lakes and coastal waters in Bosnia 
and Herzegovina are classified into four categories  according to the Regulation on water course 
categorization (Official Gazette of Bosnia and Herzegovina no. 42/67). First category, or Class I are 
waters which can in their natural state or with some disinfection be used as potable water  and in 
food industry, and such surface waters for growing of valuable types of fish. Class II are waters 
which can in their natural state be used for swimming and recreation purposes, sport activities in 
water, for fish breeding, and which can be used as potable water and in food production industry 
with certain form of treatment – conditioning (coagulation, filtration, disinfection etc.). Tributaries 
to some water courses and their branches which are classified into Class I category, are all in the 
same category. All other water courses which are not in Class I according to the Regulation, are 
classified into Class II category. 

 
According to the valid Regulation of water course categorization, the Neretva water course is 
classified as follows: 
�  From the spring to the Ulog settlement – Category I-water courses whose waters must satisfy 

requirements for Class I, 
�  From the Ulog settlement to the Croatian borderline – Category II water courses whose waters 

must satisfy requirements  for Class II. 
 
Before the war, testing of water quality of the Neretva River ( 4 measuring stations) and its 
tributaries (3 measuring stations)  was regularly done, as part of activities of the Hydro 
meteorological Department, and data was regularly published in the Year Books. According to pre-
war testing, the above mentioned classification was confirmed, except on some shorter Neretva 
River parts downstream from Mostar where Class III quality was occasionally recorded. Electrical 
company did their own tests very frequently as part of their activities, especially in the accumulated 
waters. 
 
Since 1998, regular water quality monitoring was established in the catchment area of the Neretva 
River, financed by the  JPVPS of the Adriatic. The water quality monitoring on the Neretva River is 
done on seven measuring stations and occasional tributaries Buna, Trebi�at, Bregava and Krupa 
(Hutovo Blato). The following parameters are analyzed: Temperature (ºC); pH; Purity (ºSiO2); 
Electrical conductivity (uScm –1),Suspended matter (mg/l); diluted oxygen (mg/l); Saturated oxygen 
(%); BPK5 (mg O2/l); Consumption of KMnO4 (mg O2/l); KPK; Total N (mg/l); Ammonia NH3-N 
(mg/l); Nitrites NO2-N (mg/l); Nitrates NO3-N (mg/l); Chlorides (mg/l); Sulphates (mg/l); Total P 
(mg/l); CaCO3 (mg/l); and microbiological parameters – total number of germs /1 ml; NVB 
coli/100 ml; NVB E. Coli/100 ml. Occasional analyses are done for heavy metals: Lead (Pb); 
Chrome(Cr); Zinc (Zn); Cadmium (Cd); Mercury (Hg); Iron (Fe), and total grease matter, mineral 
oils, detergents and phenol. During the summer months (June, July, August), when more swimming 
activities are under way on the River Neretva and tributaries, water quality is analyzed on seven 
measuring stations. During the pre-war period in Bosnia and Herzegovina, until the year 1991, 
active analyses of the flora and fauna of the Neretva River bed was done at �itomisli� i and � apljina 
(downstream), as well as in the delta of its tributaries, the  Trebi�at and Bregava Rivers.   
 
4.5.4.1.1. Present (zero) condition of  surface water quality in the area of LOT 4 influence 
Pollution of water courses is a complex and dynamic process, depending on different factors, 
primarily on the quantity and type of pollutants, and the receiving capacity of the water course 
itself. Because of the above mentioned factors, it is difficult to give an actual quality evaluation 
without systematic water monitoring, i.e. without continuous long-term sampling and testing. 
During the preparation of this Study, the Client of the overall Project was of the opinion that the 
zero condition of surface and ground water quality should be presented on the basis of present data 
collected throughout relevant institutions in the water sector and utility companies in charge of 
water supply of the municipalities along LOT 4. All other needs for additional monitoring for the 
purpose of defining the zero condition of water quality, have been planned in the future, with an 
obligation for the future Client/Contractor to implement this monitoring process before the start of 
any form of construction works. 
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The present condition of surface waters  is given on the basis of data obtained for the year 2005 
from the JPVPS Adriatic Sea Company. The measured profiles (MP) where the Neretva River water 
quality is analyzed, as well as the water quality of its tributaries, which are in the immediate vicinity 
of the motorway and relevant for evaluation of the complete problem, are given below (Attachment  
12.3.5.) : 

·  MP – Mostar upstream (in Raštani) on the Neretva River 

·  MP – Mostar downstream (near the railway bridge Ba� evi� i) 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 – Dra� evo on the Neretva River 
Attachment 12.2. of this Study shows all data on the Neretva River water quality and its tributaries, 
on the given profiles for the year 2005.  
Based on all analyzed water quality parameters it can be concluded that the Neretva River 
water is characterized by a cold to moderate water temperature,  well saturated with oxygen, 
pH neutral, moderate pollution of Class I and II waters. Post – war analyses prove that the 
overall quality of the Neretva River waters and waters of its tributaries are within the set 
category for the water course.  
Occasionally, the measurement results of individual parameters, primarily microbiological 
parameters on the Neretva River, downstream from Mostar, differed from the set values. This can 
be explained by the lack of sewage systems with waste water filtration systems.  
Based on the data obtained from the Public Utility Company Ljubuški on the physical – chemical 
water analysis of the Trebi�at River (measured profile 12 - Bo�jak Studenci) for the year 2005, 
done on the request of Agricultural and Forest Company of Bosnia and Herzegovina  (PIU 
šumarstvo i poljoprivreda FBiH), Sarajevo, it can be concluded that the waters on this profile 
satisfy Class II waters, i.e. they are within the set water course category. Samples of the 
Trebi�at River water (at profile Bo�jak Studenci) for the physical, physical-chemical and 
bacteriological analyses were taken simultaneously, and tests were done in four rounds (all results 
given in Attachment 12.2.).   
 
4.5.4.2 QUALITY OF GROUND WATERS 
Regular ground water quality  analyses were not done before, or after the war. However, the  JPVPS 
of the Adriatic Company and Public Utility Companies for water supply networks are undertaking 
certain  water analyses from the springs, as well as water quality within the public supply networks. 
Results of these analyses are satisfactory. Ground water quality tests are mostly done at places or 
locations where the potable water springs ore situated, which are included in the public water 
supply network.  
These are potable water springs, supplying potable water to the town of Mostar  (Bošnjaci, Buna) 
and the town of � apljina (Bjelave). Water quality testing on these locations is done in accordance 
with  “The Bylaw on the hygienic requirements of potable water”( Official Gazette of the 
Federation of Bosnia and Herzegovina no.2/92 and National Gazette no. 22/95), with the frequency 

and methodology of water testing defined by these Bylaws, and analyzed in laboratories authorized 
fro these activities.  
 
Reports on water quality analysis done on the Bošnjaci and Bjelave springs in the year 2005, 
obtained from the JPVPS Adriatic Sea Company are given in Attachment 12.2. Historical data was 
also given for the Bošnjaci spring gathered during preparation of the Survey on the protection of 
water spring Bošnjaci, Faculty of Civil Engineering, Institute of Geology, January 2003.   
According to data from November 2005, (physical-chemical and bacteriological analyses) the 
water quality on the Bjelava and Bošnjaci springs satisfies the requirements of  the “ The 
Bylaw on the hygienic requirements of potable water”( Official Gazette of the Federation of 
Bosnia and Herzegovina no.2/92 and National Gazette no. 22/95). According to data from the 
year 1997, the water quality at the  Buna spring, also satisfies the requirements of  “ The Bylaw 
on the hygienic requirements of potable water”( Official Gazette of the Federation of Bosnia 
and Herzegovina no.2/92). 
It must be mentioned that the Public Water supply Companies Mostar and � apljina  do not 
implement a systematic form of water testing at the springs, but this is done according to need. 
Analyses are however done regularly in the  water network (according to the requirements of the 
Act on health control of food and foodstuffs and goods of general use – Official Gazette of SR 
Bosnia and Herzegovina no. 43/86, 18/90, 7/92). Water quality in the water network is done in 
accordance with the  „The Bylaw on the hygienic requirements of potable water”( Official Gazette 
of the Federation of Bosnia and Herzegovina no.2/92 and National Gazette no. 22/95). According to 
data on water quality in the Mostar and � apljina networks (from the springs in our subject area), 
water samples mostly satisfy requirements of the relevant Bylaws.  
We have obtained data from the Ljubuški municipality, for the year Vakuf spring, for 205, which is 
not in the subject area of influence.  
Local springs which are within the area of LOT 4 motorway influence and which are used for water 
supply of a considerable number of households, are managed by a group of citizens or Local 
Community members. Regarding water quality testing on these springs, the valid Federal Law does 
not define a minimum number of water quality tests on registered springs, but this is left for 
regulation through County laws. Water quality control on these springs is left to be done according 
to the opinion of a group of citizens who originally constructed the particular water supply network 
it has to be said that data was hard to obtain in the Municipality offices of Local Community 
centers about the local springs on their subject area.  
The data gathered through questionnaires on water springs included in public water supply network, 
local water springs as well as reports on water quality analyses on the springs and in the network are 
given in Attachment no. 12.2. All these water sources are within the subject area of investigation 
and are marked  in the map of restrictions connected to water resources along the LOT 4  route 
(Attachment no. 12.3.5.). 
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4.6 SOIL AND AGRICULTURAL LAND 
 
Introduction 
 
The Terms of Reference included analyzing the motorway route in Corridor VC, LOT 4,from the 
aspect of agricultural and forest land, in a strip  20 m to 250 m wide, on both sides of the motorway 
axis. 
 
Four (4) soil categories were defined through soil analysis (agricultural soil,, forests and forest soil, 
waters and other land) and their surface areas were determined according to two criteria. The first 
criteria concerns land within the influence, a 40 m strip, which will completely be used for 
motorway construction (area between two safety fences), and the second concerns 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-categories (agro-zones) of agricultural land were 
defined (Mark «a1», «a2» and «a3»), as well as  three (3) sub-categories of  forest and forest land 
(Mark «S1», «S2» and «S3»). Surface area of other land was also determined  (construction – 
urbanization land and motorways - Mark «o») 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    40 M 
(Map 1 is the Graphical attachment 12.3.8.1., Map 2 is the Graphical attachment 12.3.8.2, and Map 
3 is prepared and completed but is not a part of the Study Attachments since 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 analysis. Based on aerial photos, 
vectorization of surfaces of categories within the 500 m zone of influence was done. A total of 
2.418 polygon points were vectorized , and 1.094 of these refers to agricultural land, 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 basis of previously determined criteria 
(land class, worthiness, restrictions in manufacture, legal limitations etc.), and  categorization 
control on the spot. 
Data analysis in GIS helped to create thematic maps for the area within 500 m and 40 m. 

 
4.6.1. LAND ANALYSIS PER CATEGORY 
 
Total surface are within the route influence strip, width 500 m  is 3.067,71 ha, and 584,42 ha out of 
this sum is agricultural land, forest and forest land 2.349,92 ha, water surfaces 13,50 ha and other 
land surfaces 119,87 ha (Graph 1.) 
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The overall area of route influence, width 40 m, is 224,19 ha and  43,72 ha of this is agricultural land, 
forest and forest land 174,93 ha, water surfaces 0,70 ha and other land surfaces 4,84 ha. 

Graf 2. Kategorije zemljišta 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 category there are three sub-categories defined 
(agro-zones). Tables 1 and 2 and graphs 3 and 4 show the values for each sub-category (agro-zone) 
in the 500 m area of route influence and 40 m area of route influence. 
 
Table 1:Sub-category, 500 m area of influence  Table 2:Sub-category, 40 m area of route influence 
 

 500 M AREA   40 M area 
Sub-categories  Sub-categories 

A1 % a2 % a3 %  a1 % a2 % a3 % 
196,17 33,57 325,73 55,74 62,52 10,70  15,78 36,09 23,13 52,90 4,81 11 

     

Graf 3.Površine agrozona u ha na obuhvatu trase od 5 00 
m

0

50

100

150

200

250

300

350

1

Agrozone

ha

a1

a2

a3

 
 

Graf 4. Površine agrozona u ha na obuhvatu trase 
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4.6.1.2. LEGAL BASIS 
 
 

LAW ON AGRICULTURAL LAND  

I – GENERAL REGULATIONS 

Article 3. 

Agricultural land, by this Law, are: plough fields, orchards,, vineyards,  meadows, ponds,  and other land, which can be 
most rationally used for its natural and economic characteristics for agricultural production.  
Usable agricultural land, in the sense of this Law, are: plough fields, gardens, orchards, vineyards,  meadows.  Mine 
contaminated agricultural land as well as land for which we have reasonable doubts that it is mine contaminated, 
irrespective of the land quality according to this Law, is not considered agricultural land any more , until the moment 
when the land is cleared of mines, i.e. inspection and report by the experts. 

 

II – PROTECTION OF AGRICULTURAL LAND 

Article  8 

Intended use of land within the urban development plans is determined on the basis of a map of the exploitation value of 
agricultural land: 
- land of cadastral class 1 and 4, i.e. credit is only determined for agricultural and forest land;  
- land cadastral class of 5 to 6 , .i.e. credit is only determined for agricultural and forest land  and exceptionally as other 
purpose land; 
-land of cadastral class 7 and  8, i.e. credit, is determined for land which will be used for other purpose, according to 
need.  
Exceptionally, when there are no other possibilities and when it is of common interest, agricultural, i.e. forest land  
cadastral class 1 to 4 can be  designated for other purposes through the urban development plan. 

Article 10 

Change of the intended use of agricultural, land cadastral class 7 to 8, if not based on  the urban development plan, is 
done through  urban development approvals. This urban planning approval is issued by  authority in charge  of urban 
development  on the subject area , in agreement with the respective county authority  in charge or agriculture.  Change 
in the intended use of agricultural land can be permanent or temporary. 
permanent change in the use of agricultural land , with respect to this Law,  is any  use of agricultural land for the 
purpose of building,  in the sense of urbanization, building of industrial structures, water accumulations, railway lines, 
traffic, afforestation or execution of any other form of works which permanently  disable the use of that land for 
agricultural purposes. 
Permanent change of intended use of agricultural land , with respect to this Law, is the change in the use of agricultural 
land  for a determined time period, after which the agricultural land can again be used  for its original purpose, i.e. 
agriculture. Temporary change can be for the purpose of temporary structures, exploitation of mineral ore, disposal of 
wood, ash, construction material etc. 

Article 11 

For agricultural land as per Article 8, paragraph 1, sub-paragraphs 1 and 2 of this Law, intended use of the land can not 
be changed, nor can it be used for any other purposes but agriculture, if an urban development plan is not brought for 
that particular area which defined that area for other use. 
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Exceptionally, agricultural land as per  paragraph 1 of this Article , cadastral class 1 to 6, can be used  for purposes 
other than agricultural, on a temporary basis, only in cases  defined in Article  10, paragraph 4 of this law, except 
temporary use  for industrial purposes, mineral ore exploitation from an open pit larger than 0,5 ha. Temporary change 
in use is defined through an urban development approval by respective authority  and with approval of the County 
authority in charge  of agriculture. (agricultural approval).Agricultural approval is issued  in the form of a Decision. 
Urban planning approval defined the time period during which the land must be returned to its agricultural use. 
Deadline from Item 2 of this Article can not be longer 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 I   - Highly valuable agricultural land 
Agro-zone II  - Medium value agricultural land 
Agro zone III – Less valuable agricultural land  

 
Agro-zone I – Highly valuable agricultural land (Map mark -  a1) 
 
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 to 5% grade, 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 II – Medium value agricultural land ((Map mark -  a2) 
 
This zone includes very valuable agricultural land with very good organization, production and 
growth of fruits and vegetables, grapes, herbs, flowers and seedling material, but which is not used 
to its fullest capacity due to decreased use of irrigation system, as Agro-zone I 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 of 12%, which have certain limitations 
regarding  use of mechanical equipment. 
These areas are  slightly inclined areas of Bijelo polje, Podvele�je, Dubravska plateau and  Brotnjo. 
These areas have no drainage systems  since they are mostly automorphous structures which have 
no excess water, while irrigation is used to a lesser extent, in combination with greenhouses, but 
significantly less than in Agro-zone I. 

 
Agro-zone III  – Less valuable agricultural land (Map mark -  a3) 
 
As compared to the other two categories, this Agro-zone includes mostly shallow, sceletoid and 
rocky, low productivity agricultural land with steep inclinations, up to 30%, with considerable 
restrictions regarding use of mechanical equipment.  
This land serves mostly for cattle grassing and collection of herbs. 
Agro-zone III covers low value agricultural land which needs no special protection, and practically 
they are least valuable areas that can be used for designing and construction 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 their separation and mapping difficult. A 
precise means of presenting and showing of this category includes an analysis 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 here, regarding: depth, fertility and 
productivity of agricultural land. Regarding the depth of soil, the defined route corridor is 
represented by very shallow, shallow, medium deep and deep soil which are explained bellow 
according to these names. 
 
Very shallow, futile and unproductive soil  (agro-zone III-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 permeable without restrictions  regarding 
design and construction of motorway routes. 
 
Very shallow to shallow, less fertile and low production soil (Agro-zone III-a3 and II-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 depth and weaker structure, i.e. 
rock participation, it is very permeable, without greater limitations regarding design preparation and 
construction of motorways. 
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Shallow and medium shallow, fertile and productive soil, brown anthropogeneous soil on firm 
limestones (Kalko kambisol) (Agro-zone II-a2) 
 

- Brown, shallow soil over firm limestones (Kalko kambisol),  
- Terra Rossa, shallow and medium deep anthropogeneous soil on firm limestones (Terra 

Rosa), 
- Terra Rossa, shallow and medium deep, structures, on gravel (Terra Rosa), 
- Brown, coluvial, anthropogeneous soil on firm limestones (Kalko kambisol) and 
- Delluvial soil in  karst sinkholes (Koluvijum) 

 
These types of soil have relatively good properties, and with an adequate irrigation system, and 
agro-technical measures, they would be very valuable soils which have a little more complex needs 
regarding planning and designing of motorways. Because of these properties, they can be used for 
motorway construction only if necessary and for smaller sections.  
 
Medium deep, very fertile and very productive soil (Agro-zone I-a1) 
 

- Brown, structured anthropogeneous soil with flagstone (Eutrik kambisol), 
- Brown soil on flagstone (Eutrik kambisol), 
- Brown, anthropogeneous soil on worn limestones (Eutrik kambisol), 
- Brown, colluvial structured soil with  gravel and flagstone (Eutrik kambisol),   
- Terra Rossa, anthropogeneous with firm limestones (Terra rossa) and 
- Brown, carbonate structured anthropogeneous, shallow and medium deep soils with 

flagstones (Eutrik kambisol) 
 
These soils have very good properties and with an adequate irrigation system and agro-technical 
measures, they represent very valuable soil which have the highest demands with regard to planning 
and designing of motorway routes. Because of this, they should not be used for motorway 
construction purposes. 
 
Deep, very fertile and very productive soil  (Agro-zone I-a1) 
 

- Brown, structured anthropogeneous soil with flagstone (Eutrik kambisol), 
- Brown and redish-brown anthropogeneous soil on flysch (Eutrik kambisol) 
- Brown, colluvial anthropogeneous soil on clay (Eutrik kambisol), 
- Alluvial carbonate, clay and argillaceous soil (Kalkarik fluvisol),  
- Alluvial carbonate, gravel soil (Kalkarik fluvisol) 

 
These soils have very good properties and represent most valuable soil, with highest demands 
regarding planning and designing of motorways. Because of this, they should never be used for 
planning and construction of motorways. 

 
Table 3, Gives the names of mapped units defined along the 5000 m area of the subject motorway 
route, with sub-categories and surface area in ha. 

Table  3.: Mapped units of soil types in the 500m area of motorway influence according to sub-categories  
(agro-zones) 

Mapped soil type units Sub-category ha 
Brown, colluvial soil and Terra Rossa, colluvial and brownish, on firm 
limestones a2 38,15 
Brown, colluvial soil and Terra Rossa, colluvial and brownish, on firm 
limestones a3 9,50 
Alluvial carbonate, clayey soil a1 4,84 
Alluvial carbonate, clayey soil a2 7,30 
Brown, carbonate, anthropogeneous soil, shallow and medium deep, firm  a1 60,46 
Brown, carbonate, anthropogeneous soil, shallow and medium deep, firm  a2 6,96 
Brown, carbonate, anthropogeneous soil, shallow and medium deep, firm  a3 1,25 
Terra Rossa, brownish, structures on firm limstones a2 92,27 
Terra Rossa, brownish, structures on firm limstones a3 7,93 
Terra Rossa, anthropogeneous on firm limestones a1 6,76 
Terra Rossa, anthropogeneous on firm limestone a2 13,93 
Brown, deep soil on firm limestone and gravel a1 76,89 
Rendzina and brownish soil on flysch a2 40,64 
Rendzina and brownish soil on flysch a3 12,29 
Brown and brown-reddish anthropogeneous soil on flysch a1 20,08 
Brown and brown-reddish anthropogeneous soil on flysch a2 5,03 
Brown and brown-reddish anthropogeneous soil on flysch a3 0,28 
Brown structured and rocky soil on serpentines a1 3,66 
Brown structured and rocky soil on serpentines a2 0,58 
Terra Rossa, shallow and very shallow on firm limestones a1 4,15 
Terra Rossa, shallow and very shallow on firm limestones a2 9,64 
Terra Rossa, shallow and very shallow on firm limestones a3 0,76 
Terra Rossa very shallow and shallow, and athropogeneous shallow and 
medium deep Terra Rossa a1 16,42 
Terra Rossa very shallow and shallow, and athropogeneous shallow and 
medium deep Terra Rossa a2 79,93 
Terra Rossa very shallow and shallow, and athropogeneous shallow and 
medium deep Terra Rossa a3 20,79 
Terra Rossa very shallow and shallow, and athropogeneous shallow and 
medium deep Terra Rossa  a1 2,08 
Terra Rossa very shallow and shallow, and athropogeneous shallow and 
medium deep Terra Rossa a2 2,39 
Terra Rossa very shallow and shallow, and athropogeneous shallow and 
medium deep Terra Rossa a3 8,63 
Terra Rossa, anthropogeneous, with spots of red, shallow and very shallow a2 22,17 
Terra Rossa, anthropogeneous, with spots of red, shallow and very shallow a3 0,99 
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Table  4. Gives the names of mapped  units defined along the 40 m area of the subject motorway 
route, with sub-categories and surface area in ha. 

Table  4.: Mapped units of soil types in the 40m area of motorway influence according to sub-categories  
(agro-zones) 

 
Mapped soil type units Sub-category ha 

   
Alluvial carbonate soil a1 0,07 
Alluvial carbonate clayey soil a2 0,47 
Terra Rossa, anthropogeneous , on firm limestones a2 1,98 
Terra Rossa, anthropogeneous, with spots of red, shallow and very shallow a2 0,99 
Terra Rossa, anthropogeneous, with spots of red, shallow and very shallow a3 0,13 
Terra Rossa, brownish, structures on firm limestones a2 5,93 
Terra Rossa, brownish, structures on firm limestones a3 0,49 
Terra Rossa, very shallow and shallow, on firm limestones a1 0,57 
Terra Rossa, very shallow and shallow, on firm limestones a2 0,83 
Terra Rossa very shallow and shallow, and athropogeneous shallow and 
medium deep Terra Rossa a2 0,04 
Terra Rossa very shallow and shallow, and athropogeneous shallow and 
medium deep Terra Rossa a3 0,23 
Terra Rossa very shallow and shallow, and athropogeneous shallow and 
medium deep Terra Rossa a1 1,37 
Terra Rossa very shallow and shallow, and athropogeneous shallow and 
medium deep Terra Rossa a2 7,14 
Terra Rossa very shallow and shallow, and athropogeneous shallow and 
medium deep Terra Rossa a3 2,70 
Rendzina and brownish soil on flysch a2 2,20 
Rendzina and brownish soil on flysch a3 0,41 
Brown deep soil on firm limestones  and gravel a1 6,29 
Brown and brown-reddish anthropogeneous soil on flysch a1 1,95 
Brown and brown-reddish anthropogeneous soil on flysch a2 0,32 
Brown, carbonate, anthropogeneous soil, shallow and medium deep, structured a1 5,52 
Brown, carbonate, anthropogeneous soil, shallow and medium deep, structured a2 0,49 
Brown, colluvial soil and Terra Rossa, colluvial and brownish on firm limestones a2 2,17 
Brown, colluvial soil and Terra Rossa, colluvial and brownish on firm limestones a3 0,85 
Brown structured soil on serpentines a1 0,02 
Brown structured soil on serpentines a2 0,09 
 

 
4.6.1.5. TYPES OF SOIL ON THE MOTROWAY ROUTE 
 
The motorway route, in the Podgra� ani area, passes over Brown, colluvial structured soil with firm 
limestones (Eutri� ni kambisol) and brown weathered soil (Kalko kambisol). After this it enters the 
Terra Rossa, shallow and medium deep layers, structured, on gravel (Terra Rossa) in the �eljuša 
area. This are is considered as very valuable agricultural area, where general and special soil  
protection and prevention measures must be applied.  
This land is mostly used for grassing and most of the fruit and vegetable production is carried out 
per households on infields. There are also sporadic orchards. Cherry, Fig, Plum and Apricots are 
dominant.  
This land is marked as  Type «a2», primarily because of lack of irrigation possibilities, relatively 
small surface areas and, slopes which make it difficult to use equipment and machinery. If irrigation  
could be solved, significant part of these areas could become a type «a1» soil, primarily soil with 
small slopes and grades (Fig. 1 and 2).  

 
Fig. 1 
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Fig. 2 

From the Vrap� i� i village, where the route climbs along the Podvele�je slopes, all the way to 
Gnojnice it passes through very shallow and structured sirozeme soil (Regosol), mountainous Terra 
Rossa (Kalkomelanosol) and brown weathered soil (Kalko kambisol) on firm limestones. This area 
is mostly pure, naked karst and is not a very valuable agricultural soil. Therefore , 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  colluvial structured soil on 
firm limestones (Eutrik kambisol) through the Biš� e polje 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 soils is found on gravel 
(Eutrik kambisol) as well as brown anthropogeneous deep soil on sand and gravel (Eutrik kambisol, 
Fig. 7). 

Fig. 7. 
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This is a highly valuable agricultural soil, where general and special measures of prevention and 
soil protection are required. Some of soil is categorize in type «a2», primarily because of the sloped 
terrain and lack of irrigation possibilities, i.e. use of machinery.  
Intensive agricultural production is represented on other parts of the land, with irrigation (early 
vegetables, fruits, gape vine, greenhouse production, etc.). 
 
The route after this climbs through very shallow and shallow soil on limestones (Kalko kambisol) 
all the way up to Gubavica. This part has low shrubs and naked karst, and is not highly valued soil, 
therefore special soil protection measures are not needed (Fig. 8). 
 
From Gubavica, the route runs over the Dubravski plateau toward Bivolje brdo Mountain over 
brown, very shallow and shallow soil on firm limestones (Kalko kambisol)  and shallow to very 
shallow Terra Rossa on firm limestones. (Terra Rossa). This area is covered 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 medium deep  anthropogeneous 
Terra Rossa over firm limestones (Terra Rossa), toward Bivolje Brdo Mountain to Domanovi� i, 
where we find brown anthropogeneous soil over worn limestones (Eutrik kambisol) and Terra 
Rossa, anthropogeneous on firm limestones (Terra Rossa). This area is a valuable agricultural land, 
where general and special prevention and protection measures must be implemented. Intensive 
cultivation of fruit, vegetables, grape vine is present. High quality tobacco was produced in this area 
in earlier periods (Fig. 10 and 11). 

 

 
Fig. 10      Fig. 11 

 
From Domanovi� i settlement to Hotnjo, Terra Rossa is present, shallow and very shallow, on firm 
limestones (Terra Rossa, Fig. 12) and brown soil over worn out limestones (Eutrik kambisol) . 
 

 
Fig. 12      Fig. 13 

 
The route, near the Hotnje settlement, crosses the Neretva River and runs over brown soil, very 
shallow and shallow, on firm limestones (Kalko kambisol), and Terra Rossa, very shallow and 
shallow over firm limetones (Terra Rossa), all the way to Zvirovi� i on the right Neretva River bank. 
This area is covered mostly with low shrubs and low quality agricultural soil 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  Studen� ica River by a viaduct 
(Fig. 16 ) and the Trebi�at River (Fig. 17), and up to the end of route corridor, the route passes over 
plains of very shallow Terra Rossa on firm limestones (Terra Rossa), brown soil, very shallow and 
shallow over firm limetones (Kalko kambisol) and Terra Rossa, anthropoeneous, over firm 
limestones (Terra Rossa). It is covered mostly with low vegetation 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 forest and forest land category. Tables  5 
and 6, and Graphs 5 and 6 show the values of each sub-category within the  500 m  and 40 m zone 
of route influence. 
 
Table 5: Sub-category  at 500 m influence zone                        Table 6: Sub-category at 40 m influence zone                            
 

ZONE 500 M  ZONE 40 M 
Sub-categories  Sub-categories 

S1 % S2 % S3 %  S1 % S2 % S3 % 
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 šumskog zemljišta u ha na obuh vatu 
trase od 500 m
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Graf 6. Potkategorije šumskog zemljišta u ha na obuh vatu trase od 40 m

0

10

20

30

40

50

60

70

80

1

Potkategorije

ha

S1

S2

S3

 
 
4.6.2.1. LEGAL PROVISIONS 
 
According to the Law on Forests of the Federation of Bosnia and Herzegovina (Article 1) forests 
and forest lands, as common goods, enjoy special protection and care in the Federation and 
Cantons, and are used under conditions and in the manner defined by this Law. Forests and forest 
lands are the basic natural resources whose values are manifested through ecological, social and 
production of forests. 
Also, ( Article 2) forests are, according to provisions of this Act, land 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 registry books is not subject to the provisions of 
this Act. 
Forests are also forest greenery, forest tree plantations, plains for  HV power line  routes and other 
public utilities inside the forest, which are used on the basis of the right to passage over another 
man's land, forest roads and other forest transport and fire protection infrastructure, parts of land 
which are  subject to afforestation, surfaces intended for recreation purposes, as well as lakes a, 
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rivers and other water surfaces, swamps inside forests which are governed by and according to 
special Acts. 
Except land covered with woods, forests are also the unfenced, not treated or used, or futile land 
outside the forest boundaries in the scope which will protect or help the neighboring forest to 
function well. Forest land also includes areas with somewhat decreased forest cover, i.e. karts, 
plains and meadows inside the forests. 
 
4.6.2.2. RELIEF 
 
The future motorway influence zone has a typical karts relief. These are limestone zones forming a 
group of complete karsts and holokarsts which have all the characteristics of karst, like  coves, 
inlets, karst depressions,  abyss, sinking rivers etc. The analyzed area is represented by a karst 
surface, with levels above the sea ranging from 10—500 m.a.s.l., which is cut through by  the 
Neretva River canyon and its several larger tributaries. Karst surfaces have a horizontal relief form, 
they represent spatial, limestone and stone plains or plateaus with lone, individual elevations, hills 
or worlds. Higher hills on a karst surface are karst mountains. Average level above the sea of this 
part of terrain, between the Rivers Neretva and Trebi�at is 150 - 200 m , hills 200 - 300 m, and karst 
hills 300 - 500 m a.s. 
Further south of the Trebi�at River, all to the borderline with Croatia, we have a strip of karst hills, 
with and average of 200 - 400 m.a.s.l. 
 
In the area between Domanovi� i and Bivolje brdo Mountain, there is a plateau which, according to 
its geo-morphological shapes, forma an area significantly different from the rest of the relief in this 
area. These geo-morphological forms make slightly sloped, green, hilly and low mountainous  
foothills, and are primarily caused by different geological base as compared to the rest of the 
Herzegovina area. 
Despite the fact that one of the main characteristics of karst areas is the lack of surface water 
courses, the area of motorway route influence has significant quantities of surface waters.  
This is primarily the Neretva River, flowing northeast –southwest, carrying enormous water 
quantities, intersecting the motorway route near Po� itelj. On the left Neretva River bank, the route 
is intersected by the Rivers Buna and Bunica, and on the right Neretva River bank, by Studen� ica 
and Trbi�at Rivers. 
 
4.6.2.3. CLIMATE 
 
Climate of this area has the Mediterranean and sub. Mediterranean characteristics. However, the 
seasonal distribution of precipitations and temperature levels are marked by two opposite seasons: a 
moderately warm and precipitancies, very precipitation abundant winter and hot, dry summer 
climate, which gives this climate a more arid than humid characteristic.  
A significant factor of this climate are the northerly wind (Bora), and the south wind (Jugo). Bora is 
a very strong, cold, dry wind, which blows at high speeds during the autumn, winter and early 
spring. Its strength, speed and dryness causes very quick drying of the soil, thus making the climate 
much more dry then the precipitation factor shows. Also, the strength and speed of the Bora 
removes a very large quantity of small particles of dry soil to large distances. This part of 

Herzegovina has a very outstanding eolic erosion which causes  occasional almost bare rock 
complexes. 
The Jugo is a much better wind  regarding climate and vegetation because 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 consists of scraggy deciduous forest and 
shrub. This is a very poor vegetation, dependant on arid and dry summers, xerophyt and thermophyt 
character. During the Tertiary are, when humid climate prevailed, vegetation was much richer and 
covered much more surface areas. As time passed, with influence of man, Mediterranean climate, 
relief karstification, vegetation strip narrowed and became restricted to small surfaces.  That is why 
forests are restricted in this area according to their development, as well as per number of species 
representing that forest. It can be said that this forest vegetation is degraded and characteristic for 
this climate and area. Most part of terrain is covered with shrub, rocky surfaces of karst. 
The area in the future motorway route strip, on the section �eljuša – borderline with Croatia,  in the 
phythographic sense belong to the eastern province of the Mediterranean region. The potential 
(primary) forest vegetation consists of numerous forest phytocenosis, climatic (zonal), extra-zonal 
and azonal character. As climatic forest phytocenosis, these are represented by oak and oriental 
hornbeam (Querco pubescentis - Carpinetum orientalis) in the lower parts and oak and hop 
hornbeam (Querco - Ostryetum carpinifoliae) in the upper parts. 
Within these forests the orographic – edaphic better positions, the flat terrains with relatively deep  
soil represent habitats for bitter oak sladuna and cerrium (Quercetum confertae adriaticum) of extra-
zonal character,e.g. Plains of Bijelo polje, Biš� e polje, and the highlands of Dubrava (Domanovi� i-
Crni� i). 
Extreme ha habitats of the karst massif fault zones  represent habitats  for the azonal forests of the  
hop hornbeam (Seslerio autumnalis - Ostryetum) with relictic characteristics. 
Azonal forest vegetation is represented by  phytocenosis of soft leaf trees, poplars and willows, 
which occupy the marrow strip on the recent alluvial deposits of the Neretva,  Buna and Trebi�at 
Rivers.  
According to the ecological – vegetation separation of Bosnia and Herzegovina, the sub- 
Mediterranean area is divided into areas with evergreen flora elements (warmer and lower  
positions) and areas  without evergreen flora elements  (colder and higher positions).  
Condition of the primary forest vegetation has considerably changed due to anthropogeneous 
influences (scudded felling, deforestation and land usurpation, pasture and cattle browsing, felling 
of oak trees, and in the past twenty years, very frequent forest fires on wider forest areas), which is 
characteristic for wide, sub Mediterranean plains of the Dinaride Mountains. Apart from 
deforestation, forest have differently changed and turned into shoot and shrub forests, and 
significant surface areas represent different shoot formations and karst terrains. The results of these 
happenings are large  fragmentation and mosaics made of different types of forest components and 
their regressive stages, i.e. variances  of realistic forest vegetation.  
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A dominant place in this realistic forest vegetation belongs to oak trees and  oriental hornbeam. 
Although differently degraded, these forests kept a rich floristic composition of dentro-flora types. 
Apart from oak trees and oriental hornbeam, these forests also have, hop hornbeam, Montpelier 
maple, Celtis Australis, linden, service tree, wild service tree and in some parts even the 
Macedonian Oak (Quercus trojana), which is the Iliric subendemic (Fig. 18 and19). 
 

 
Fig. 18      Fig. 19 

In the Pubescent oak and Hop hornbeam forests, which make the higher or the upper strip of the 
Mediterranean forests, there are also manna ash, rock cherry, white beam and wild service trees to 
be found. 
The Italian Oak and Turkey Oak remain only at some places, the land being cleared and turned into 
agricultural land. Apart from some species of oak like Italian Oak and Turkey Oak, Downy Oak, we 
also have hornbeam, manna Ash, Wild Service Tree, Sorb, Lime trees or Basswood.  Hop 
Hornbeam and Manna Ash Tree forests can be found on the rocky cliffs of karst faults, representing 
a vegetation mosaic with rock and rock creep phytocenosis. They kept mostly natural characteristics 
in the extreme orographic – edaphic conditions where they were widespread.  
 
Long-tem and diverse negative anthropogenous influences caused diverse syndynamic forest 
vegetation states, mostly characterized by a regressive succession. Forest devastation created 
different brushwood formations, which are the typical representatives of rocky and karstified karst 
terrains of the Sub-Mediterranean region.  
They are widespread as large surface areas and very mosaic like formations with differently 
degraded forest compounds, brushwood and rock biospheres, brushwood consisting of very 
resistant types of bushes: thorn-bush (Paliurus Australis), juniper tree, mock privet, dog-rose berry 
(Punica granatum), Welden's laburnum (endemite of the Iliric area) (Fig. 20 and 21). 

 

 
Fig. 20.      Fig. 21. 

 
Further regression and devastation of brushwood rock phytocenoses have formed where older 
herbaceous and partially woody plants are represented, often very widespread, the physiognomy to 
these phytocenoses being given by: sage (Salvia officinalis), common heather (Satureia montana), 
immortelle (Helichrvsum italicum), barberry (Spartium junceum) (Fig. 22.).  
 

 
Figure 22 

 
In some cases, an opposite course of development occurred,  progressive  succession of forest 
vegetation, from rocky, karst surfaces to brushwood and forests on terrains where extensive 
nomadic cattle grassing stopped. 
In biospheres of these sub-Mediterranean forests, at places different coniferous wood forest cultures 
formed: Alepp pine tree, Austrian pine, Cluster pine and cypress. 
In the warmer, Herzegovina, Sub-Mediterranean zone, ecological and vegetation wise separated as 
a region, with some evergreens elements, these flora  elements and/or fractions are in a distinct 
disfunction of the always green Mediterranean vegetation, this is a Holm oak forest, which is a 
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relict character.. The significance of this Sub-Mediterranean forest vegetation is primarily in its 
exceptional environmental ( protective)  function: it smoothens the climatic extreme situations, 
especially wind influence and  insulation, soil protection and prevention of erosion , it regulates the 
water regime, absorption of  carbon dioxide and oxygen release, air filtration, preservation of 
biodiversity, biological and ecological balance in the ecosystem, aesthetic and landscape diversity 
of the karst area etc.  
 
From the production aspect, because of the degradation of  forests, the use of wood is very 
restricted, mainly to the use as a source of energy, and sticks used in agriculture or as fine technical 
wood. For the same reason, the forests in this area have a primarily protective function and the 
production aspect is almost non existent. 
Another production aspect of the Sub- Mediterranean  forests and forest biospheres is  the presence 
of a large diversity of curative and edible herbs, used sporadically and unlimited These forests and 
forest biospheres contain a large number of  vegetation species which are good for production of 
honey  and represent a very good foundation for apiculture. 
Surface areas covered with forest and forests of this region have never been planned in the forestry 
sense, i.e. there are no management plans for these areas  (Forest – Management Basis), meaning 
that a classification of forests and forest land has never been done, and this factor significantly 
complicates gathering ad noting exact facts on the structure and general advantages of the forests. 
 
4.6.2.5. CATAGORIES OF FORESTS AND FOREST LAND 
 
With respect to all above said on about the investigation works,  three cartographic sub-categories 
of forests and forest land can be defined: 
 

1. SUB-MEDITERRANEAN SPROUTING THERMOPHLE  DECIDIUOS FORESTS 
(Cartography mark S1) 
(Downy Oak and Oriental Hornbeam forests, Downy Oak and Hop Hornbeam forests, Italian 
Oak and Turkey Oak forests, Hop Hornbeam and Manna Ash forests and deciduous trees 
phytocenose  – poplar and willow forests)   

 
2. SRUB FORMATIONS 

(Cartography mark S2) 
(Differently degraded forest formations, thicket and scrub with very resistant types 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 the Neretva River, from Mostar on the 
north to the Croatian borderline on the south, passes through a Mediterranean region of the Adriatic 
area (Stefanovi�  1977, Lakuši�  1980). In this region we can differentiate between the Euro-
Mediterranean zone of coniferous vegetation (Quercion ilicis) of a very limited area (Stefanovi�  
and Ass. 1983, Kutleša and Lakuši�  1964, Jasprica 2003), while considerably greater area is 
covered by the Sub Mediterranean zone and the Mediterranean – Mountainous strip of deciduous 
vegetation (Ostryo-Carpinion). The lower Sub Mediterranean zone is characterized by the  Downy 
Oak and Oriental Hornbeam forest communities Querco-Carpinetum orientalis (=Carpinetum 
orientalis „adriaticum“) from the Ostryo-Carpinion, spreading over shallow limestone terrains. 
This type of forest shows a sequence of geographic variants in the form of degradation stages; from 
low forests, through bush  and shrubbery to dry grassland  and rocky pastures (Scorzonero-
Chrysopogonetalia).In the Oriental hornbeam community Querco-Carpinetum 
orientalis,occasionaly, in the deeper soils, the Italian and Turkey Oak communities develop 
(Quercetum confertae adriaticum), as well as  Fraxino orni-Quercetum cerris phytocenose in the 
mountainous Herzegovina strip. In the lower zones of the Oriental Hornbeam forest we can also 
find the Macedonian Oak (Quercetum trojanae). In the upper, Mediterranean – Mountainous strip 
we can find a very significant Seslerio-Ostryetum carpinifoliae community. 
 
The proposed route variant partly passes through, or near the southern Herzegovina canyons, 
including canyons of the Rivers Buna, Bunica, Trebi�at and Studen� ica.  They are a part of the 
warmest Herzegovina area of the semi- conifer forests of the Oriental Hornbeam with firm leaf 
elements, therefore, along with the Querco-Carpinetum orientalis, we can also find the semi-conifer 
pseudo-machia  Ostryo-Quercetum ilicis and  Phillyreo-Carpinetum orientalis along the sloped 
canyon sides. 
 
4.7.2 Flora characteristics 
Most species of the climatic zone community vegetation  (Querco-Carpinetum orientalis 
community) belong to different sub-groups of the Mediterranean flora element where terophyts 
prevail. The most numerous communities of vascular plants are grass (Poaceae), (Fabaceae) and 
(Asteraceae, Cichoriaceae), at the same time confirming the Mediterranean-Submediterranean 
character of flora. 
 
Canyon flora 
During the recent research of the Herzegovina canyons in the Neretva River water course (Lovri�  
and Ass. 2002), some twenty or more thermopile vegetation species were defined which were 
unknown or very little known in the Herzegovina flora ( Beck and Ass. 1903-1983). The species 
present in the motorway route area of influence are: Anthericum liliago subsp. balcanicum – rock 
and limestone (more frequent on the Dolomite) in the Mid Neretva Rive course canyons; 
Aristolochia lutea – frequent in most canyons throughout Herzegovina; Asplenium csikii – warm 
sub-Mediterranean rocks in the Buna River canyon; Selenium dolomiticum (A. tauricum) – sub-
Mediterranean rocks in the  Mid Neretva River course canyons; Centaurea pannonica subsp. 
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substituta – Neretva River valley and karst Herzegovina fields; Ceterach javorkeanum (=Asplenium 
ceterach subsp. bivalens) – sunny canyon rocks; Cymbalaria pallida (=Linaria pallida) – warm and 
shady canyon rocks along the Mid Neretva River course; Dryopteris submontana (=D. californica) 
– sub Mediterranean water sources of the Herzegovina canyons along the Neretva River; Sedum 
clusianum (=S. album subsp. gypsicolum) - South Herzegovina; rocks and permeable rocks in the 
warmest Buna River canyons (-and Bregava River); Sedum orientale (=S. dinaricum) – Balkan sub-
endemic species on sub Mediterranean rocks; Mid Neretva River course canyons; Seseli globiferum 
– Buna and Bregava River canyons. The Fontinalis antipyretica (Isobryales, Fontinalaceae) moss 
is a very important species along the water sources, where it creates a special vegetation community 
Fontinaletum antipyreticae. It 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 along the water 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 the List of  rare, endangered and endemic vegetation 
species  of Bosnia and Herzegovina  (Šili�  1996) belongs to the Mediterranean  region of Bosnia 
and Herzegovna. In the area of proposed motorway route the following sensitive (V) species can be 
found: Celtis tournefortii, Cyclamen neapolitanum, Cyclamen repandum, Acanthus spinossisimus, 
Ruscus aculeatus, Galanthus nivalis, Orchis simia, Orchis spitzelii and others. A smaller number of 
plants belong to the sensitive species (R), usually with small populations which are still not 
endangered, but can become endangered: Dittrichia viscosa, Rhamnus intermedius, Petteria 
ramentacea, Moltkia petraea, Asphodelus aestivus and others.  Introduction of foreign species 
(noephites) is intensive lately (Petrovi�  and Tabakovi�  2003, Šoljan and Muratovi�  2002, 2004). 
Some of these area: Paspalum paspaloides, P. dilatatum, Bidens subalternans, Eleusine indica, 
Helianthus tuberosus, Echinocystis lobata, Phytolacca americana, Tagetes minuta, Artemisia 
verlotiorum, Datura inoxia and many others (Ilijani�  and He� imovi�  1983, Vreš 1996, Šili�  and 
Šoli� , 1999, Šili�  and Abad�i�  2000, and others) reached the east Adriatic coast (Balkan Peninsula) 
and freely develop on the anthropogenic communities, along the roads and areas within rural 
settlements. Many of these species are found on the wider Herzegovina area along the proposed 
route. 
 
Endems 
Most part of endemic flora in the Mediterranean – Sub Mediterranean area of Bosnia and 
Herzegovina belongs to the Iliric – Adriatic flora elements.  For the purpose of this Study, here are 
some of the most significant  endemic and rare plant species that can be encountered along the 
proposed road route: Adiantum capilllus- veneris (moist limestone rocks, e.g. Kravica Falls on the 
Trebi�at River, where they created a special community), Dianthus liburnicus (xerotherme karst 
light forests), D. sanguineus (dry meadows and rocky pastures), Silene reichenbachii (Sub 
Mediterranean karst rocks and rocky pastures), Helleborus hercegovinus (karst areas of the 
Mediterranean – mountain strip and Sub Mediterranean zone), Cardamine maritima (rock cracks in 
degraded forests and shrubs of the Oriental Oak), Matthiola fruticulosa (rocks of the Neretva 
Valley), Rhamnus orbiculatus (dry meadows and rocky pastures of the Mediterranean – 
Submediterranean strip), Astragalus illyricus (dry meadows, rocky pastures), Genista sericea 
(limestone and dolomite rocky valleys and rocky pastures), Genista dalmatica (limestone and 
dolomite rocks and pastures), Petteria ramentacea (karst limestone rocky plains of the 

Mediterranean and Sub Mediterranean area), Seseli globiferum (rock cracks), Portenschlagiella 
ramosissima (limestone rock cracks), Moltkia petraea (limestone rock cracks), Onosma stellulata 
(rock cracks and rocks), Teucrium arduinii (rock cracks), Satureja subspicata (exposed ridges and 
peaks on very shallow soil, at app. 200 m a.s.l.), Micromeria 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), Orchis tridentata (limestone rock parts along the forest edges), 
Anacamptys pyramidalis (pastures, light forests, shrubs )etc. 
 
4.7.3 Vegetation characteristics  
Forests 
Climate influenced and zonal vegetation of a wider area along the  motorway route consists of 
Oriental Hornbeam forests and shrubbery (Querco-Carpinetum orientalis). These forests suffered 
an immense anthropogenic influence , therefore at this time we find all its partial or complete 
regression (degradation) stages. Within the Oriental Hornbeam forests, we can find the Herzegovina 
– Dalmatian part of the disjunctive area of the Macedonian Oak (Quercetum trojanae).At places 
where there is a higher degradation stage, rocky base and the soil shallow and sparse, thorn bushes 
or bramble develop (Rhamno-Paliuretum). As a result of suppression of forests and shrubbery 
communities Querco-Carpinetum orientalis, in the first degradation stage, very significant low or 
more or less open bush develops, which mostly belong to the Rhamno-Paliuretum community, or its 
fragments. Phytocenose analysis of low forests and shrubbery  in the Neretva River valley around 
Mostar town, several other communities have been identified (Muratspahi�  and Ass.1991). Greatest 
significance and greatest distribution can be seen with the Rusco-Carpinetum orientalis association, 
which can be differentiated to several sub-associations, communities very rich in flora (subas. 
typicum has over 30 types of trees and bushes, and more than 80 plant types). Special significance 
represents the endemic community  of Welden's laburnum and the grey willow (Petterio-Salicetum 
elaeagni, Red�i�  and Ass. 1992). It is widespread on gravel-like biospheres and  river banks where 
the ground water level significantly differs during the year, and it is therefore exposed to drought 
during the summer months. The grey willow is adjusted to these  biosphere conditions with its 
developed and branching roots and xseromorphic leaf structure. It is noted around Mostar, in the 
Neretva River upstream. 
 
Rocky pastures and dry meadows 
Forests and shrubbery in the Oriental Hornbeam zone are degrading because of intensive cutting, 
pasture and soil cultivation, i.e. agriculture, gradually creating rocky pasture grounds and dry 
meadows. The most significant vegetation type to be found on rocky pasture grounds and dry 
meadows of the East-Adriatic coastal strip is the Scorzonero-Chrysopogonetalia, characterized by 
the viper grass and some other types of grass which mainly correspond to the forest climatic and 
zonal type vegetation connected to the Oriental and Turkey Oak (Ostryo-Carpinion orientalis). 
Rocky pastures form on the slopes and hill-sides exposed to Bora, covered with feather grass and 
sage (Stipo-Salvietum officinalis). All grassy communities are extremely diverse in its original form 
and differentiated into numerous associations and facies, depending on the degree of degradation 
and soil exposure, which greatly depends on the exploitation and influence of man (pasture grounds, 
meadows). Communities of viper grass and red Scorzonero-Chrysopogonetalia, are connected to 
the Mediterranean and Sub Mediterranean mountain strip (i.e. the Welden's Laburnum area), as well 
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as areas covered with common hair moss and Brachypodium sylvaticum   (Cymbopogo-
Brachypodietalia), typical for Eumediterranean zone. Based on the flora analysis (�ujo 2000, 
Jurkovi�  2001) of numerous locations in the Mostar surroundings there are regressive (degradation) 
vegetation developments toward rocky vegetation development, which mostly belongs to 
associations Koelerio-Festucetum illyricae and/or Stipo-Salvietum officinalis, and less to 
associations Carici-Centauretum rupestris (Trinajsti�  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 the following communities: 

1. Moltkio-Inuletum candidae – most thermopile community on the rocks of South 
Herzegovina; in the Bosna River canyon. 

2. Teucrio-Seselietum globiferi – on the warmest rocks of the Buna and Bregava River 
canyons. 

3. Corydalo-Geranietum macrorrhizi – talus in the Naretva River canyon (near �itomisli� i). 
4. Asplenio-Umbilicetum horizontalis – euthrophic community on the old walls and dry walls 

from the Adriatic to Mostar. 
5. Community with  common hair moss (Adiantum capillus-veneris) on the banks of the 

Neretva River and its tributaries (e.g. Kravice Falls on the Trebi�at River), along the water 
springs, in cracks of the limestone rock, in moist caves. This moss is characteristic  for the 
moist inland rocks reservoirs (Adiantetea capilli-veneris). 

 
Ruderal communities 
These communities occupy a large area in the zone of influence, since the area is under significant 
anthropogenic influence. In this group of communities we include ass. Lolio-Plantaginetum majoris 
communities, nitrophile communities vegetation (class Chenopodietea), vegetation on the banks of 
inland water courses (Populetalia), lakes and rivers (class Bidentetalia tripartiti) etc. Widespread 
weed communities represent great danger for the nature and vegetation, since it easily occupies any 
free ore degraded surface, thus preventing any comeback of local types or species.  
 
4.7.4 Flora and spatial distribution of plant communities 

Chainage 0+000 to 6+000 are in a lowland terrain where meadows  and thorn bushes cover most of the 
surfaces (Rhamno-Paliuretum; Types: Rhamnus intermedia, Paliurus australis, Juniperus oxycedrus, 
Satureja spp., etc.). Southwest toward the Neretva River, on terrains with greater or smaller slopes we can 
find pastures with  species Inula verbascifolia, Teucrium polium, Reichardia picroides, Bromus erectus, 
Sedum sp. div., Tunica saxifraga, Poa bulbosa f. vivipara, Picnomon acarna, Linum ustitatissimum, etc. 
Vegetation along these chainages is under strong anthtopogenic influence. 
 

Chainage 6+000 to 14+000 are covered with well developed forests Rusco-Carpinetum orientalis, which 
is best noticed on the steep slopes of Orlova kuk Mountain. The following species are dominant in that 
community: Ruscus aculeatus, Carpinus orientalis, Rubus ulmifolius, Fraxinus ornus, Hedera helix, 
Crataegus monogyna, Cornus mas, Quercus pubescens, Clematis vitalba, Sesleria autumnalis, Potentilla 
micrantha, Cyclamen repandum, etc.  On this part, especially along the chainage 8+000 – 10+000 (below the 
Kuti village), and depending on the degree of soil erosion, different progressive degradation stages –of this 
community have developed, where the following species are dominant: Inula verbascifolia, Teucrium 
polium, Reichardia picroides, Bromus erectus, Sedum sp. div., Tunica saxifraga, Poa bulbosa f. vivipara, 

Picnomon acarna, Linum ustitatissimum, Plantago sp. div., etc. Different ruderal vegetation and plant 
communities developed around the Kuti village e.g. dumping sites  (Chenopodietea, Plantaginetea majoris, 
etc.). 
 

Chainage 14+000 to 24+000 are only partially covered with  Oriental Hornbeam Rusco-Carpinetum 
orientalis. On the steep slopes above Mostar we can find low degraded Oriental Hornbeam shrubbery  
(Querco-Carpinetum orientalis) of typical flora composition: Quercus pubescens, Carpinus orientalis, 
Fraxinus ornus, Acer monspessulanum, Ligustrum vulgare, Coronilla emeroides, Prunus spinosa, Clematis 
flammula, Punica granatum, etc. From chainage 18+000, surfaces are covered with rocky meadows, pastures 
and thorn bushes with a domination of heliophile plant species (on the slopes of Gostino brd, Ro�ni kuci): 
Tunica saxifraga, Sedum sp. div., Linum sp. div., etc. Since the area is partly inhabited or populated, we can 
find  cultivated but also neglected agricultural fields (Gnojnice); very frequent individual or single cypress 
tree or groups of cypress trees. On anthropogenic surfaces nitrophile and ruderal communities develop, with 
species typical for these communities: Inula viscosa, Bidens subalternans, Foeniculum vulgare, 
Chenopodium div., Rumex div., Hordeum leporinum, Solanum div., Datura stramonium, etc.). 
 

Chainage 24+000  to 28+000 , this part of the route passes through low-country terrain, with agricultural 
terrains and accompanying ruderal and weed communities (e.g. Chenopodietea, Plantaginetea majoris, 
etc.).There are also neglected, uncultivated surfaces with  thorn bushes(Rhamno-Paliuretum). The soil is 
somewhat more developed and the participation of typical rocky heliophytes is decreased.  Part of the surface 
is cultivated, mostly with planted cypress trees (Cupressus sempervirens) and Alep pine (Pinus halepensis). 
The chainage 28+000 is in the vicinity of the Buna springs in Blagaj. 
 

Chainage 28+000 to 31+000 Although most of the route between these chainages passes over viaducts  or 
tunnels, the route passes along the Buna and Bunica River  courses  The vegetation along these two courses  
belongs to the Populetalia with the most common species  Salix alba, S. purpurea, S. fragilis, S. babylonica, 
Populus nigra, P. alba, Humulus lupulus, etc. The Buna and Bunica River canyons are inhabited with  
hasmophyte species and several endemic plant species (see Chapter 1.3.2. Flora characteristics). 
 

Chainages31+000 to 50+000 The area between these two chainages is mostly agricultural land with 
primary vegetation found in small karts fields, fertile limestone cracks and karst sinkholes. From chainage 
32+000 onward, the level above sea rises, the terrain is becoming mountainous, also changing the landscape 
and vegetation characteristics. Although the primary vegetation are forests and Oriental Oak shrubbery 
(Querco-Carpinetum orientalis) of a typical floristic composition with a significant amount of deciduous 
elements. On the west slopes of the Hum mountain (around chainage 35+000) there is a developed 
community of Corydalo-Geranietum macrorrhizi with species Corydalis ochroleuca and Geranium 
macrorrhizum. There are also occasional individual tree or small groups of Italian Oak (Quercus frainetto) 
and Macedonian Oak (Quercus trojana). The Herzegovina Italian Oak forests [Quercetum frainetto 
hercegovinum=Quercetum frainetto h. (adriaticum)] represent a significant variant of the climatogenic 
vegetation of a wider area. These forests differ among localities in their constitution, since some localities 
miss a layer of trees. In these cases,  in the continental vegetation framework, these groups are most 
thermopile, where species of mezophyle character prevail, especially in the plant vegetation layer. The 
Macedonian Oak groups (Quercetum trojanae) are characterized by the following species: Celtis australis, 
Acer monspessulanum, Petteria ramentacea, Frangula rupestris, Colutea arborescens, Pistacia terebinthus  
etc. Part of the terrain has been repeatedly burned, part of the surface now being covered with the species 
Juniperus oxycedrus. The lower route part goes through a fairly low-country terrain with hamlets 
(Stanojevi� i) and anthropogenic communities. As we move toward the south, (southwest) coniferous 
elements are becoming more frequent (Asparagus acutifolius, Pillyrea latifolia (incl. Ph. medium). Namely,  
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influence of Mediterranean climate along the Neretva River is very strong, with abundant coniferous 
elements in the climatic zone of the Oriental Oak, some of which form separate shrubby communities. The 
most frequent communities are formed by Hop Hornbeeam  (Phillyreo-Carpinetum orientalis),  and the 
dominant species are: Phyllirea latifolia, Carpinus orientalis, Clematis flammula, Celtis australis, Ulmus 
campestris, etc. 
 

Chainage 50+000 to 59+000 The motorway route crosses over from the right to the left Neretva River 
bank, south of Po� itelj. This part of the Neretva River canyon has a developed hazmophyt vegetation, 
partially scree vegetation (chapters 4.7.2. and 4.7.3.). Moist poplar forests of very poor floristic composition 
are to be found around the  Neretva River aits. The most frequent species around the aits are: Populus alba, 
Populus nigra, Fraxinus angustifolia, Salix fragifera, Rubus sp., Ulmus campestre, Ranunculus ficaria, 
Solanum dulcamara, Cornus sanguinea, Equisetum palustre, Myosotis palustris and others. The remaining 
part of terrain on the right Neretva River bank  is covered with very degraded Hop Hornbeam forests and 
shrubbery (Querco-Carpinetum orientalis), which transform through the Rhamno-Paliuretum stage to rocky 
pastures (Thero-Brachypodietea). In this sense, the sub-Mediterranean rocky pastures are covered with 
Scorzonero-Chrysopogonetalia (Koelerietalia splendentis p.p.). The following vegetation communities have 
been identified in this class: Brachypodio-Trifolietum stellati, Ononidi-Brachypodietum ramosi, Helichryso-
Inuletum viscosae, Stipo-Salivetum officinalis, Asphodelo-Chrysopogonetum grylli and Koelerio-Festucetum 
illyricae (�ujo 2000). Influence of the Mediterranean climate along the Trebi�at  River valley can be seen by 
increased participation of plants with Mediterranean flora elements, such as Juniperus oxycedrus, Pistacia 
terebinthus, Phillyrea spp., Asparagus acutifolius, Clematis flammula, and others. The forest – shrubs 
communities Rhamno-Paliuretum and Juniperetum oxycedrii are the most common type of vegetation in this 
area. The Zvirovi� i plateau  is covered with Hop Hornbeam shrubbery, which include the dominant Carpinus 
orientalis, but also  Punica granatum, Prunus spinosa, Rubus ulmifolius and Coronilla emeroides. 
 

Chainage 59+000 to 67+300 The route crosses the Studen� ica  River and Trebi�at River canyons. The 
area between the Studen� ica Rive canyon and Trebi�at River is covered with rocky pastures  with species 
like: Inula verbascifolia, Teucrium polium, Tanacetum cinerariifolium, Carduus micropterus, Eryngium 
amethystinum, Euphorbia spinosa, Filago vulgaris, Fumana ericoides, Helianthemum nummularium, Lotus 
corniculatus, Marrubium incanum, Melica ciliata etc. Near the Pavlovi� i settlement an anthropogenic 
biosphere vegetation is developed. The route crosses the Trebi�at River canyon southeast of the Kravice 
Falls (geomorphologic nature monument). In the first part of the route, the terrain is karst, with occasional 
communities of  Stipo-Salvietum officinalis (N. Jasprica, 1. 6. 2001.), while in continuation the route passes 
through developed Hop Hornbeam forests and shrubbery on a deeper soil. There is a more frequent presence 
of Downy Oak (Quercus pubescens)  which occasionally forms separate small forests with frequent 
coniferous elements. The most frequent species on this route or chainage part is Juniperus oxycedrus and 
Phillyrea latifolia. Occasionally we can find Phillyreo-Carpinetum orientalis, Juniperetum oxycedrii, small 
woods or individual trees of Alep pine (Pinus halepensis). At the very end of the route, along the Croatian 
state borderline, on the slopes we can find the Holm Oak groves (Quercus ilex). 
 

 
4.8 FAUNA 
 
In the wider area of motorway influence we can find a series of habitats, very significant being the water 
habitats, especially marsh and scree habitats, as well as underground, forest, rock and other habitats. 
 

 
 
Figure 1. Different types of habitats in the wider area of Corridor Vc motorway influence, section Mostar North – 
Southern borderline 
 
The number of different types of habitats in the wider area of motorway construction  is a result of a 
high degree of biological diversity , which indicates to the environmental sensitivity of the subject 
area. Apart from a large number of protected areas in the wider motorway influence zone,  the Buna 
spring with the Lake, The Bregava River and Trebi�at River water courses (spring and water falls), 
the Studen� ica River and the Neretva River, Hutovo Blato Nature Park, all these are areas with a 
high degree of environmental sensitivity. This unique area is on the Ramsar list of protected marsh 
habitats. This area is very significant and represents a migration corridor for birds flying from North 
and Central Europe toward Africa, which use it as a resting place and feeding place. There is a 
relatively large number of endemic species connected to water habitats in the wider motorway 
influence zone, especially endemic and relict species of animals in underground habitats. 
 
According to data given in literature, in the wider area of motorway 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 families 
(Insectivora, Soricidae, Chiroptera, Lagomorpha, Myocastoridae, Sciuridae, Muscardinidae, 
Microtidae, Muridae, Canidae, Mustelidae, Felidae, Suidae, Bovidae, Cervidae). Especially 
significant among these is the relatively stable population of large carnivore, the  wolf, which are 
however, very rare in most parts of Europe. 
 
Ornithofauna is very widespread and numerous, represented by 163 species according to some 
authors, however, a significantly larger number of bird species is given, including the migratory 
type. Banks or shoals and drifts are significant for the  migration of  terns and gulls, reed-patches 
and water surfaces are important for migration and wintering of gooselings, while meadows and 
shrubbery are important for different species of warblers or song-birds. Some endangered species 
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also nestle in this area, like bitterns, Aythya nyroca, and reed-patches are important for nestling of 
rallus aquaticus  and Locustella fluviatilis. 
 
Reptile fauna (Reptilia) is relatively well represented and has 20 species. These species are 
members of  7 families (Emydidae, Testudinidae, Gekkonidae, Lacertidae, Anguidae, Colubridae, 
Viperidae), the most numerous among them being the family Colubridaewhich has 10 species of 
reptiles belonging to this territory. We also have to mention that three endemic species also abide in 
this area  (Lacerta oxycephala, Laurenti, Podarcis melisellensis and Algyroides nigropunctatus). 
 
Amphibian Fauna (Amphibia) is relatively numerous , having in mind a significant quantity of  
marshes and other water habitats  in the wider area of Vc motorway construction, specifically Lot 4, 
section Mostar North – Southern borderline. This fauna is represented by  12 species, two of which 
are the representatives of the family Salamandridae, two species from the family Bufonidae, one 
species per family Discoglossidae and Hylidae, while the most numerous species is Ranidae, which 
is represented by five types of amphibians significant for this area, and Proteus anguinus, from the 
family Proteidae, Reda Caudata (tailed amphibian) registered on the locality of  Mala Kravica. 
 
According to scientific literature, the ihtiofauna  of river courses on the wider area of motorway 
construction influence is represented by species belonging to 9 families, the most dominant being 
the Cyprinidae, having 14 species. The Salmonidae family is represented by two species, and the 
other 7 fish families (Anguillidae, Ictaluridae, Cyprinodontidae, Cobitidae, Blenniidae, 
Gasterosteidae, Centrarchidae) are represented by one species each. The endemic species must be 
stressed and these are: Trout ( Hondrostoma kneri Heckel), Leuciscus svalize L., Dog's tooth 
(Salmo dentex L),  and the very significant species Phoxinellus adspersus  connected to the 
underground habitats. 
 
The largest group of invertebrates is the group of insects (Insecta), which  includes 47 species of 
dipthers (Diptera), 125 species of butterflies (Lepidoptera), 57 species of coleopters (Coleoptera), 
206 species of hymenopterous insects (Hymenoptera), one species of homopterous insects 
(Homoptera), 6 species of  heteropterous insects (Heteroptera) and 31 species of Odonata. 
 
Except the surface fauna, in the wider area of motorway construction along the Lot 4, section 
Mostar North – Southern borderline, a very significant place also takes the  speleofauna , which, 
except the bats, also includes a species from the fish group, and numerous invertebrates, among 
which we have 4 species of snails (Gastropoda, Mollusca), 5 species of insects (Insecta) , especially 
the two relict and three endemic species, 4 species of centipedes (Myriapoda) , on of which is 
endemic, 2 species of crabs (Crustacea) – one relict species, 6 relict species of Chelicerata, from the 
family of Neobisium, Protoneobisium and Stalita, and on species of Oligochaeta. 
 

 
4.9 LANDSCAPE 
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All new categories occurring in the 500 m corridor were mapped according to the interpretation of 
aero and satellite pictures and investigation work on the field. Structure of  agricultural land, forests 
and urban developed land was defined. Based on such a prepared concept, surface areas of 
individual categories to be taken up by motorway construction were marked (width 60 m). 
Occupancy of surfaces according to categories  is given in Table 1. 
 
Table 1. 
 

Surface area CORINE 
Class 

Name of class 
ha % 

112 Settlements 2,9200 0,63 
121 Industrial or business areas 0,3410 0,07 
122 Roads and adjoining surfaces 5,1310 1,11 
144 Cemeteries 0,0010 0,00 
211 Arable land 0,0440 0,01 
221 Win yards 8,7420 1,88 
231 Pastures 46,0180 9,92 
242 Mosaic of  different ways of agricultural use of land 33,5000 7,22 

243 
Agricultural land with a significant proportion of natural 
vegetation 

71,9570 15,51 

311 Deciduous forests 69,7760 15,04 
312 Coniferous forests 0,2900 0,06 
313 Mixed forests 4,6230 1,00 
321 Natural pastures 63,0860 13,59 
324 Transition of shrubbery into forests 148,1050 31,91 
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 the motorway route passes is 
predominantly  forest vegetation, covering app. 222,79 ha (48,01 %) of surfaces, and agricultural 
land with 160,26 ha (34,53 %). Meadows and surfaces with scarce vegetation cover 70,31 ha (15,15 
%), while  urbanized areas cover 8,39 ha (1,81 %). Very little surface areas is covered by waters 
(1,09 ha), and burned surfaces (1,23 ha). 
 
Among the category of forests and forest vegetation, most dominant are the transitions between 
shrubbery and forests, i.e. degraded surfaces, which cover 66,48 % of the total surface 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 is covered by agricultural land with 
significant percentage of natural vegetation (44,90 %) and pastures (28,71 %), while 26,39 % of this 
category is covered by a mosaic of differently used agricultural land . vineyards, arable land etc. 
 
In the category of pastures and areas with scarce vegetation,  pastures 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 areas are predominant (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 Neretva River, north of Mostar to 
Po� itelj, and to the right Neretva river bank, along the Trebi�at River toward the Croatian 
borderline. Geographical, this area gravitates toward the Neretva River and is in the Neretva  River 
basin (west of Neretva, from � apljina to Ljubuški are the Trebi�at and Studen� ica River courses, 
and southeast of Mostarsko Polje field – Buna and Bunica Rivers). The complete 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. Area around the very 
urban core of Mostar, because of town expansion, and naturally  fitting along the Neretva 
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 delta, where the 
Neretva River enters a canyon again. 
 

 

 
 

 
 

 
Fig. 1. View from the  Pren Mountain on the 

Neretva course above  Mostar 
Fig. 2.   Bunica River 

 
2. Middle course, from the Buna  estuary to � apljina 

This part of the river course with its relief characteristics represents one of the most distinct 
parts of the landscape. High canyon sides, with the quick Neretva River flow and numerous 
water characteristics offer a special visual effect. At the very end of the canyon, a few 
kilometers upstream from � apljina, on the left bank above the river we can find the old town of 
Po� itelj. This medieval town is outstanding for its exceptional value of the preserved oriental 
architecture, which is an architectural unit in a natural environment of the Neretva River and the 
surrounding cliffs, representing a unique landscape. 
 

  
Fig.3. Middle course of  Neretva Fig. 4. Po� itelj 

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 influence, represents a 
typical karst plateau, without any outstanding natural or cultural marks. 
 
5. Area from � apljina to Ljubuški in the valley between two rivers –TheTrebi�at River and the  
Studen� ia River 
Valleys of the Studen� ica and Trebi�at Rivers, although occupying a smaller, elongated surface 
area, represent a unique cultural landscape with individual natural and cultural elements of 
exceptional value. Although both rivers form  exceptional perceptional units, the Trebi�at River  
with its water monuments (Kravice Falls, Mandi� i), gives a characteristic mark to the whole area. 
 

  
Figures 5 and 6 Trebi�at River valley from chainagee 60+000 – 61+000 

 
 

 
4.10 PROTECTED NATURE PARTS 
 
4.10.1 Protected areas 
 
The area of motorway influence is characteristic for its diversity of eco-systems and habitats, seen 
in the richness of flora and fauna, i.e. high level of bio-diversity. This high level of diversity of 
habitats, flora and fauna is a result of the position of the area, at the crossroads of several bio-
geographic areas, relief  indentedness, geological, pedological, hydrological and climatological 
characteristics, and also partially of anthropogenic influence. The 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 of the State Museum for protection of 
cultural, historical and natural heritage, as it was called then, (later it became the Republican 
Institute for protection of cultural, historical and natural heritage), put under protection all valuable 
nature parts (waterfalls, springs, caves etc). This Institute underwent name changes in the past 
period, and it acts today as the Federal Institute operating according to the Law on protection and 
utilization of cultural, historical and natural heritage (Official Gazette of the Socialist Republic (SR) 
of Bosnia and Herzegovina 20/85) which is still valid.  
 
Legal regulations for nature protection in Bosnia and Herzegovina  starts during the middle of the 
last century. Regarding the protected nature parts, the Law on Spatial and urban planning must be 
mentioned (Official Gazette of the SR of Bosnia and Herzegovina  no. 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 Gazette of  Croatian 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. 33/03) annulled 
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 nature  in the Herzegovina – Neretva 
County was adopted. This Act recognizes two categories of protected parts of nature. These are:  

- Nature monument  
- Protected landscape.  

 
The Protected landscape category  includes all previous categories (Nature park, Regional park, 
Memorial park,etc.). No work or activity is allowed in the area of protected 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 or activity is allowed which 
endanger its characteristics or values. 
 
Protected nature parts, according to the valid acts and the present Spatial and Urban planning 
documentation of respective municipalities must be harmonized with the categorization defined by 
also valid Provisions and Acts. 
 
In the West – Herzegovina County no new Legal provisions were adopted or prepared  regarding 
protection of nature. It is expected that this County shall in the future 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 present Spatial and Urban planning 
documentation of the municipalities, the following significant protected nature 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 (By Provision of the 
Institute no. 744/54  dated 17.6.1954) (Nature Monument category according to previous 
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 Course in the Mostar Municipality area – Natural landscape Reserve (By 

Provision of the Institute no. UP.I59/4/70 dated8.9.1970,) (Nature Monument category 
according to previous Provision). 

- The “Ševrljica” 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 pe� ina) 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 pe� ina)  in Blagaj – Geomorphologic nature monument (By 
Provision of the Institute no.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 Bosnia and Herzegovina, a more 
specific area of  Gornje Blato was defined where the Category I protection 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 Po� itelj  (Nature Monument category according to 

previous Provision). 
 

Protected by Decision of the Municipality 
- During the year 2006, the Project „Protection of the Trebi�at River through the Nature 

Park category“ was completed, financed by the EU and the Municipalities of � apljina, 
Ljubuški and Grude. It was implemented by the EU  and „ Lijepa naša“ � apljina. 
Municipality Council of � apljina brought a decision to categorize the area along the 
Trebi�at River into the Nature Park category. Municipality Decision no:01-25-4690/06 
Since these activities were undertaken after preparation of Preliminary Environmental 
Impact Assessment Study of Corridor Vc on the environment,  we are of the opinion that 
this  must be respected at this level of Design preparation  (Environmental Impact 
Study).. 
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LJUBUŠKI 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 construction, the most important part 
of natural heritage is the Nature Park Hutovo Blato, especially important for the preservation of  
bio-diversity and protected as ornitho-fauna reserve according to the  ICBP, from 1998, and listed 
on the List of Important International Bird Habitats. This unique area is on the  Ramsar List of 
protected wetland habitats, and is also important as a migration corridor for birds from Central and 
North Europe migrating toward Africa.  
 
The following are the species from the Neretva River delta on which Corridor Vc has a direct 
influence: 
Phalacrocorax pygmaeus (Pallas) Great Cormorant Anas clypeata (L.)- Shoveler 
Phalacrocorax pygmaeus (Pallas) Pygmy Cormorant Aythyany roca ( L.) – Ferruginous Duck 
Podiceps griseigena (Boddaert) 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 falcinellus ( L.)Glossy ibis Tringa hypoleucos ( L.) Common sandpiper 
Platalea leucorodia (L.) Spoonbill Glaucidium passerinum ( L.) Little owl 
Anas acuta (L.)  – Pintail Malano corypha calandra ( L.)Calandra lark 
 
Apart from the above, protected and endangered species which are in the corridor Vc 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 swallowtail 
Zerynthia polyxena (Denis & Schiffermiller ) Southern Festoon 
 
Significant habitat is also the River Buna spring, in Blagaj, – a hydrological nature reserve, the 
Bunica Spring with lake – hydrological nature reserve, Trebi�at River valley, the Bregava River 
with its complete length passing through the Stolac Municipality area  and the Neretva River course 
in the Mostar Municipality area – all nature reserves. Having in mind the relative vicinity of the 
planned motorway route  and its passage through these protected areas, adequate protection 
measures are also required. 
 

 
4.10.3 Protected plant species 
The plant species – Maidenhair Fern (Adiantum capillus-veneris), in Bosnia and Herzegovina protected by 
Law.The Law of Forests in Bosnia and Herzegovina, prohibits felling, eradication or any form of damage  to 
the  Dalmatian Laburnum  trees (Petteria ramentacea). 
 
 
4.11 CULTURAL AND HISTORICAL HERITAGE 
 
 
Influence of motorway construction along the proposed motorway route for Corridor Vc, section 
Mostar North – Southern borderline (LOT 4) on the cultural and historical monuments can be 
classified as direct and indirect. 
 

- Direct influence is any form of physical damage or destruction of such structures / localities 
within an area of 250 m on both sides of the motorway centerline, considered as a marginal 
area of influence on archeological sites and individual cultural – historical monuments. 

- Indirect influence is the area of 500 m on both sides of the motorway centerline, considered 
as a marginal area of influence on cultural monuments of special significance. 

 
The influence of motorway construction on cultural and historical monuments is analyzed 
irrespective of the defined zones. Based on the analysis of motorway construction influence on the 
cultural and historical monuments, the degree of threat to these monuments is determined and the 
following system of protection measures applied: 
 

- Route relocation – in all instances of physical destruction and threat to the main values of 
the cultural monuments. 

- Relocation of cultural heritage – in all instances when this particular 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 when the cultural monument 
and its main values can be protected by special protection measures at the present location 
of the monument. 

- Research and documentation of  cultural monuments – measures that are implemented for 
all endangered cultural monuments, including conservation  of mobile archeological sites 
and findings from threatened sites and zones.  

 
The given data was gathered on the basis of existing documentation of the Institute of protection of 
cultural – historical heritage of the Herzegovina – Neretva County, including data on documented 
and protected cultural monuments in this area. Because of strict deadlines, it is possible to data on 
supplement archeological localities at a later date, which will actually be possible only after 
geodetic route mapping and with sufficient financial means. Therefore we have to stress that the 
data given here is not the final number of archeological sites, but the new archeological sites shall 
not influence or cause a change in route direction.  
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As the basis for all investigation and research works, a map scale 1:25 000 was used. Archeological 
sites are marked as red round dots on the map. Red triangles represent graveyards and  sacral and 
traditional architecture buildings, but the part referring to graveyards and sacral buildings is not 
supplemented by a textual part because of insufficient time and lack of documentation.  
 
LIST OF ARCHEOLOGICAL SITES 
 
GRADINA, PODGORANI, MOSTAR 
 
Roman fortress and medieval quarry. Remains of a mortar wall length app. 150 m, thickness 2, 40 
m, and in the immediate vicinity of the wall, remains of buildings and structures can be seen built in 
dry stone wall, 4,5 m wide. Surface findings: fragments of Roman brick. A quarry for medieval 
standing tomb-stones  was  situated under the Gradina, and on such tomb-stone was left and found 
there.  
 
KRATINE, HUMILIŠANI, MOSTAR 
Roman settlement and  ancient basilica. The site was thoroughly researched in 1981. On the  
Dabi� evina meadow, remains of Roman structures and ancient basilica from the 4th and 5th centuries 
can be found. According to the architectural stone parts, it can be concluded that these were 
monumental structures, forming and area covering 25 m2 and 2 m deep, fragment of a round pier 
foundation  was dug up, 2 imposts with carved cross and frame, a fragment of separation wall, a 
lion head stone sculpture, parts of an overlay. 
 
HUMILIŠANI, STE� CI, MOSTAR 
Necropolis with about 60  standing tomb-stones, arranged in several groups, slab, box and cross 
shaped, turned west-east.  
 
MILAVINO GROBLJE, HUMILIŠANI, MOSTAR 
Necropolis, slightly elevated, with 7 standing tom-stones, slab and box shaped, turned west – east.  
 
KARAULA, LIŠANI, MOSTAR 
On an exposed or advanced hill. On the sharp top of hill we can see a large heap of stones dating 
from the Bronze or Iron Age. 
 
CRKVINA, KUTI, MOSTAR 
Archeological site and zone – remains of an ancient church and individual medieval findings. 
Remains of a structure on a stone base. There is a large torkular (olive oil press), some treated 
stone, fragments of Roman brick and ceramics. A semi circular  Piscina, or sacrarium was found 
surfaced with mortar. It is probably connected to the Early Christianity Basilica. Roam origin stone 
slabs also found, as well as a relief with a figure in a church dress and Episcopal staff. 

 
VRAP� I� I, MOSTAR 
Lone standing tomb-stone box shaped, ornate, turned west-east. 
 
KRALJEVINA, VRAP� I� I, MOSTAR 
Six standing tomb-stones in and around the eastern orthodox grave-yard, slab and cross shaped, 
turned west-east. 
 
BOŠNJACI, POTOCI, MOSTAR 
Ten standing tomb-stones preserved around the river well, slab and box shaped, turned 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 Buna River bank. Toward Glavica, 
remains of  15 Roman structures or buildings, positioned next to each other, forming a street. 
 
KI� IN – MALO POLJE, MOSTAR 
Ancient building and Roman settlement. Agglomeration occupies the tip of a round shaped hill. 
Nearly regular round shaped dry stone wall, diameter 73 m, defends the central part of the 
agglomeration, and in its centre there is another dry stone wall structure, diam. approximately 17 m. 
On the northern slope there are two more exterior, semi-circular dry stone walls. Several small dry 
stone wall structures are preserved in the central part and the west slope, maybe remains of huts. 
Numerous ceramic fragments and findings show that the settlement was found in the early Bronze 
Age and that it lasted for a longer period of time. It was inhabited 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 over which rectangular structures were 
built, also in dry stone wall technique. A large stone pile to be seen on the west part of the complex. 
 
GR� KO GROBLJE, BIVOLJE BRDO, � APLJINA 
In the vicinity of the medieval settlement there are 75 standing tomb-stones, slab, box, cross, and 
sarcophagus shaped, turned west-east and northwest-southeast. Grave chambers visible, made of 
hewed slabs.  
 
PAŠI� A KULA, BIVOLJE BRDO, � APLJINA 
National monument of Bosnia and Herzegovina – Architectural monument of Ottoman period. 
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STARINA, BU� EVI� I, BIVOLJE BRDO, � APLJINA 
Ancient settlement with a brick production workshop. Remains of Roman brick production from the 
1st –4th cent. By chance discovered stove with numerous finished and unfinished bricks and tiles. 
 
DABRICA – PO� ITELJ – DABRICA, � APLJINA 
Roman building and late ancient period tombs 2nd – 6th cent. Above the building remains (walls, 
bricks fragments of amphora and ceramics) two graves were discovered 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 AT THE  CRLJENA� A 
LOCALITY– DRETELJ, � APLJINA 
Along with the prehistoric Tumuls, on the west hill sides there are 50 standing tomb-stones 
preserved. 
 
BUNAR, ZVIRI� I, LJUBUŠKI 
Medieval grave-yard with 7 partially displaced standing tomb-stones, box shaped. 
 
CRKVINA (Poratak), ZVIRI� I, LJUBUŠKI 
Medieval grave-yard with 3 standing tomb-stones, box shaped. 
 
KOSA, ZVIRI� I, LJUBUŠKI 
 
MEDIEVAL GRAVE-YARD, 3 STANDING TOMB-STONES PRESERVED, BOX SHAPED, 
ORIENTED WEST-EAST. The other stones ware destroyed. 
 
ZVIRI� I, ZVIRI� I, LJUBUŠKI 
Medieval necropolis with  24 standing tomb-stones, slab, box and sarcophagus shaped, turned 
southwest-northeast.  
 
GALI� I, LJUBUŠKI 
Prehistoric stone pile at the Rotna gomila – Bija� a locality. Stone pile is  30 m in diameter and 4 m 
high. 
There are also several non-documented stone piles in the area of  Gali� i.  
 

 
4.12 GAME AND HUNTING 

�

The future Corridor Vc motorway route, section Mostar North Southern borderline, spatially is 
situated in the Herzegovina – Neretva County  (County - Canton 7). This County has defined its 
hunting grounds according to the valid Laws inherited from the Former Yugoslavia, or has adopted 
them as its own laws until a new Law on Hunting is adopted (Official Gazette of  SR Bosnia and 
Herzegovina no.7/77 and Provision on underwriting the Law on Hunting, National Gazette of the 
Croatian Republic Herzeg – Bosna ( HR H-B) no.:30/90). 

 
In the area of motorway influence, the hunting grounds were defined on the  territorial principles of 
county borders formed or established after the Dayton Agreement. These are: Mostar (79 400 ha), 
� apljina (25 636 ha), Stolac (29 067 ha), Ljubuški (27 000 ha) which contain a variety of biotopes 
with stable populations of the wolf and otter, which are at the top of the food chain, as well as the  
leap and  moufflon. 
 
The area of  future motorway influence is rich in bio-diversity, which, looking from the hunting 
management aspect, has an abundance of game abiding from the mountainous hills to the river 
valleys and marshes. Six different species of big hairy game animals abide here, as well as  11 
species of small game ,18 species of small fowl game and 4 species of vultures. Also this area is 
very significant as a migration corridor for different types of migratory birds in different periods 
and as such has been put on the Ramsar list of protected mash habitats (Hutovo blato). 
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Table 1. Game animals dwelling in the area of the Corridor Vc motorway, section Mostar North – 
Southern borderline 

Main species Other species 

Leap – Rupicapra rupicapra L. Wildcat – Felis silvestris Schr. 

Roe deer – Capreolus capreolus L. Jackal – Canis aureus L. 

Roe deer – Capreolus capreolus L. Fox – Vulpes vulpes L. 

Mufflon – Ovis aries musimon Pall. Stone marten – Martes foina EHR. 

Boar – Sus scrofa L. Badger – Meles meles L. 

Brown bear – Ursus arctos L. Pine marten – Martes martes L.  

Wolf – Canis lupus L. Polecat – Mustela putorius L. 

Rabbit – Lepus europeaus Pall. Mungos – Herpestes ishneumon L. 

Rock partridge – Alectoris graeca L. Weasel – Mustela vulgaris L. 

Grey partridge – Perdix perdix L. Squirrel – Scirius vulgaris L. 

Pheasant – Phasianus sp. L. Peregrine falcon – Falco falco L. 

Mallard – Anas platyrhynchos L. Sparrow-hawk – Accipiter nizus L. 

Bald coot – Fulica atra L. Mouse buzzard – Buteo buteo L. 

Main species Other species 

Wood pigeon – Columba palumbus L. Owl – Bubu bubo L. 

Rock dove – Columba livia Gmelin Jack snipe – Gallinago gallinago L. 

Turtle dove – Streptopelia turtur Hooded crow – Corvus corone cornix L. 

Snipe – Scolpax rusticola L. Rook crow – Corvus frugilegus L. 

Quail – Coturnix coturnix L. Magpie – Pica pica L. 

Otter - Lutra lutra Jackdaw - Coloeus monedula L. 

Jack snipe - Lymnoryptes minimus (Br� nnich) Jay – Garruluus glandarius L. 

Pintail - Anas acuta (L.)   Green woodpecker – Picus viridis L. 

Spoonbill - Anas clypeata (L.) Blackbird – Turdus merula L. 

 
The approximate number of game animals was obtained from the Hunting organizations managing 
the respective hunting grounds in the area of motorway influence (the numbers are not and extract 
from the managing plans and must be taken with a  possible discrepancy of 10 – 15 % from the 
actual numbers in he field.) 

Table 2.  Number of game animals in  each hunting ground 
 

TYPES OF GAME 
Partridge Pigeons HUNTING 

GROUNDS Leap Deer  Mouflon Wild 
boar Bear Wolf Wildcat Rabbit 

Rock 
partridge 

Grey 
partridge 

Pheasant Quail  Snipe  Mallard Coot Fox 
Wood 

pidgeon 
Rock dove 

Turtle 
dove Marten Golden 

jackal 

Mostar  210 200 - 700 4 70 70 1308 5120 380 550 350 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 1000 2000 3000 5000 10000 350 500 100 100 350 3 

Ljubuški - - - 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 Bosnia and Herzegovina regarding 
noise protection are as follows: 
 

- Bylaw on standards for acoustics in civil engineering (Official Gazette no. 67/89) 
- JUS U.J6.001:1989 – Acoustics in Civil Engineering, Terms and Definitions 
- JUS U.J6.151:1982 –  Acoustics in Civil Engineering, Standard values for noise insulation 

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 give a calculation of road traffic noise 
emission, nor do they define the allowed noise levels during the day or night period for individual 
areas, the German standard was used for noise emission calculation: 
 

- DIN 18005:1987 – Teil 1: Schallschutz im Städtebau – Berechnungsverfahren 
- DIN 18005:1987 – Part 1: Noise emmision protection in urban construction – analyses 

procedures 
 
Since the noise level influence refers to motorway noise influence with the specific parameters like 
longitudinal carriageway grades 
  5 % and large curve radii, for calculation of noise emission at the 
level of Environmental Impact Study,  the procedure described in standard DIN 18005 was taken, 
Item 4 – Noise emission calculations, Paragraph 4.1 -  Road traffic, Sub-paragraph 4.1.1 – Current 
traffic, and Item 6 – Calculation procedures for road traffic, Paragraph 6.1 – Long, Straight road, 
with a homogenous emission at free noise emission, Sub-Item 6.1.1 – Long, Straight road.     
 
 
Attachment 1 to the Standard DIN 18005:1987 – Part 1, Item 1 – Approximate values regarding 
noise protection for urban development planning, Sub-Item 1.1 Approximate values, the following 
values were chosen: 
 
For rural and mixed areas, with the highest allowed level of evaluated noise Lr 

 During the day 60 dB 
 During the night 50 dB 
 
This Study assumes that the given allowed values also refer to tourist and recreational use of the 
area. 

 
4.14 INFRASTRUCTURE 
 
4.14.1 Traffic systems 
 
4.14.1.1 Road traffic 
 
 
The present road network in the subject motorway corridor can be in contact with the newly 
designed motorway. The following road routes are included: 
 
M 17 Salakovac-Mostar-� aplina-Croatian borderline, 
M 6.1 Široki Brijeg-Mostar-Nevesinje, 
M 6 Ljubuški-� itluk-Stolac, 
M 17.3 Buna-Masline. 
 
Except the county road network and depending on the route variant to be accepted, some regional 
roads can also be included: 
 
R-424 Mostar-� itluk-Ljubuški-Croatian borderline, 
R-425 �itomisli � i-� itluk, 
R-423 Teskara-Prud, 
R-426 Dra� evo-Cerovica, 
R-425a � apljina-Gabela. 
 
All points of contact or intersections with the existing roads, including local roads, shall be 
executed outside the road level, allowing the traffic to flow without interruption. 
 
Road network in the subject corridor consists of county, regional and local roads total length 596,34 
km. 
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Table 1. County road network 

 
 

Table 2. Regional road network 

 

Table 3. Local road network 
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Traffic intensity on the subject road network in the years 1987 and 2003 is presented in Table 4. 
Table 4: Traffic intensity 

 

Road network elements  are presented in Table 5. 
Table 5:  Road network elements 
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4.14.1.2 Railway traffic 
 
The Cantonal railway traffic runs along the Sarajevo-Plo� e railway line, which is a part of the 
county railway lines of Bosnia and Herzegovina. 
 
Transport capacity is approximately 19 million tons  The line has a normal gauge, electrified and 
equipped with a central control system. 
Passenger traffic at the Mostar station in the year 1975 was the maximum 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 Bosnia and Herzegovina), 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 the post-war period. 
 
 
4.14.1.3 River traffic 
 
There is no river traffic along the lower Neretva River flow, on the territory of Bosnia and 
Herzegovina! 
 
 
4.14.1.4 Air traffic  
 
The International Mostar Airport Company, owned by the Town of Mostar (88%)  and Zagreb 
Airport Company (12%) is established to offer services of arrival and departure of goods, 
passengers and planes. 
The airport is of regional significance, especially important because of numerous tourist 
destinations like Medjugorje („religious tourism”), some 30 km away from the airport, with 
approximately 1 million of tourists per year, the Old Town of Mostar with its Old Bridge, Buna 
River source and the so-called «Tekija» or sacral meeting place in Blagaj, Hutovo Blato, etc. 
 
The International Mostar Airport is an airport used for civilian and army traffic, and the only one 
with a runway 2.400 x 49 m. 
In accordance with the Convention NAVAIDS (VOR/DME, NDB) the airport has low quality 
precision navigation instruments. 

The present capacity of the airport is 2-4 operations per hour. This capacity is limited by the 
capacity of air space, platform capacities, capacities of services for arrival and departure of 
passengers and goods as well as limited capacities of the terminal building. 
The airport has the capacity of parking only two planes, and has another six alternative 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 Vc, LOT 4 – the central variant solution, is divided into 
two separate systems of fixed and mobile network: HT Mostar and BIH TELEKOM. A significant 
part of the Herzegovina territory and a part of the corridor is also covered by "ERONET" network – 
operator of the Croatian part of Bosnia and Herzegovina population. 
 
The transition processes of the mentioned companies are ongoing, but we can state that the 
development of capacities for fixed and mobile telephone signal coverage is sufficient. Each of 
these telecommunication systems, technically can offer all services (internet,  ISDN , etc.). 
 
 
4.14.3 Power supply network 
 
a) Electrical power supply network 
 
Electrical power supply network (production-transmission-consumption) until the year 1991 
functioned as  part of the overall power supply system of the Socialist Federal Republic of 
Yugoslavia (SFRY).  The percentage of thermal power plants in the overall  production of 
electricity for Bosnia and Herzegovina is significantly greater than 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 the hydro-electric power plants  on  the 
Neretva River, such as Hydro-electric power plants Grabovica, Salakovac (synchronized to the 
transmission network in the year 1981), as well as the Hydro-electric power plant  Mostar 
(commissioned in the year 1987.godine). 
In  the  � apljina are we have the hydro-electric power plant � apljina (Svitava), operating as part of 
the hydro-electric power system of the Trebišnjica river course. Since 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 hydro-electric power plants Salakovac 
and Grabovica was approximately  640 GWh, and for the � apljina power plant it was 620 GWh. 
Hydro-electric production capacities  in the Mostar area, according to the existing plans will be 
completed with construction of the hydro-electric power plant Mostarsko Blato, with planned 
annual capacities of 190 GWh. 
Due to the oncoming privatization of electrical power production and distribution, as well as the 
merger of all three distribution companies (HzHB, Elektroprenos Sarajevo and RS) into one state 
distribution company, any  kind of forecast for further development of electrical power supply in 
Bosnia and Herzegovina is very uncertain, but based on indicators until now a considerably valid 
production estimate can be given. 
 
Possible annual production in the area of Mostar town area after all hydro-electric power plants are 
put into operation -  the HE Grabovica (347 GWh), HE Salakovac (590 GWh), HE Mostar (310 
GWh) and HE Mostarsko blato (190 GWh) – would be approximately 1437 GWh yearly (HE 
Mostarsko Blato not included).  
 
If waters in the wider catchment of the Trebišnjica River would be used – karst field waters (best 
directed into the existing Bileca accumulations)  the hydro-electric power plant PHE � apljina 
would increase its production by an additional 309 GWh. 
 
The electrical distribution network is very branched in the Mostar county area , consisting of sub-
stations, distribution plants and  HV power lines for all three distribution power levels (400 kV, 220 
kV, 110 kV). 
 
TS 400/220/110 kV Mostar 4 (� ule) is situated southwest of town and connected by  400 kV  HV 
power line s with the TS Sarajevo 10 (Reljevo), Split and Trebinje. The 220 kV  HV power line s 
connect the  HE � apljina, RP 220 kV Mostar 3 (Jasenica), TS 220 kV «EAL» - Mostar and Split 
(RP 220 kV). 
 
RP 220 kV Mostar 3 is a very significant  junction for the EES, connecting the  EAL , TS Trebinje, 
RP Jablanica and HE Salakovac by means of the  HV power line a 220 kV. HE Grabovica is 
connected by 220 kV overhead power line to the RP Jablanicom, and the HE Salakovac with RP 
220 kV Kakanj. 
 
The voltage level of 110/x kV is the distribution and consumption  voltage level. The most 
significant sub-stations of the 110/x kV voltage level are TS 110/35 kV Mostar 1 in Raštani (6 
distribution branches 110 kV) and TS 110/35/10 kV, Mostar 2 (3 distribution branches 110 kV) at 
Opine. Except this, the Mostar county area 110 kV network also consists of TS Mostar 5 (Rodo� ), 
TS Mostar 7 (Balinovac), TS Mostar 5 (Rudnik – constructed in wartime), with adjoining  HV 
power line s 110 kV. 
 
Construction of  TS 110/20/35 kV Mostar 8 (Zalik), TS 110/20/35 kV Mostar 9 (Buna), TS Mostar 
10 (Potoci) is planned in the future. Also, construction of connecting  HV power line s DV 110 kV 

Mostarsko Blato – Mostar 5 and Mostarsko Blato – Mostar 9 is planned as part of construction of 
the hydro-electric power plant HE Mostarsko Blato. 
Out of the planned  HV power lines DV 110 kV, the following have been constructed –  HV power 
line  DV 110 kV HE Mostar – Mostar 1 and HE Mostar 1 – Mostar 6.  The  HV power line  DV 35 
kV Mostar 6 – Mostar 7 has been reconstructed and functions as  a  HV 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 TS Mostar 9, i.e. TS Mostar 10 
(sub-stations were not constructed). 
 
There are five sub-stations TS 35/10 kV under voltage in the Mostar area. Since the development of 
the electrical industry moves in the direction to subsequently abolish  35 kV voltage, it is probable 
that these TS will be transformed into TS 110/10 kV, this way creating a unique ring around the 
town. 
 
According to the estimated trend of increased electrical power consumption, 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 20 kV feed and old structure are 
also being replaced. 
In the towns, the distribution lines (10 kV and 20 kV) are mostly being placed as cables, and in 
suburban areas as overhead power lines. 
 
The transmission and distribution power lines were significantly devastated during 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 rehabilitated, and 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 – Analytical and documentation basis for 
LOT 4»  Corridor Vc Motorway Project, May 2005, was used as the initial documentation for 
definition of the present condition of water supply and sewage infrastructure, as well as for 
preparation of future plans and development. Also, data gained from representatives of municipal 
institutions and utility companies of 4 counties along the LOT 4 areas was also used 
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Water supply systems 
The water sources Studenac, Radobolja and Bošnjaci-Potoci, Salakovac and Blagaj are used to 
supply water to the town of Mostar and suburban settlements. Potable water is supplied  to Mostar 
through a water supply system organizationally divided into two regional units (RU) ,i.e. Water 
supply system RU 1 (Mostar-West) and Water supply system RU 2 (Mostar-East). The water 
sources Studenac, Radobolja and Bošnjaci are used for supply of central part of town, and water 
sources Salakovac and Buna-Blagaj are used as local parts of the system. Abundance of these 
sources, according to long-term measurements is: Salakova� ka vrela (Q=1-25 m3/s), Bošnjaci 
(Potoci) (Q=0,1 - 1 m3/s), Radobolja (Q=0,3 – 10 m3/s), Studenac (Q=1-50 m3/s) and Buna-Blagaj 
(Q=5 m3/s).  
It has to be mentioned that there are also smaller sources used for Mostar water supply (Vrap� i� i, 
bunari Jug, Posrt) which are included into the central public water supply system in hydrological 
minimum periods, i.e. during the summer months when water quantities at the main sources are 
decreased. 
The central water supply system complete and whole. It has completely solved the water catchment 
areas, water sources, transport pipelines and reservoirs, with a note that the 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 Mostar municipality: 

- Central water supply system of the town of Mostar, including water supply to the town on 
both sides of the Neretva River, 

- Local water supply system Potoci, supplying water to the suburban settlement of  Potoci, 
north of Mostar, 

- Local water supply system Blagaj, supplying water to suburban settlement of Blagaj, 
southeast of Mostar, 

- The remaining population uses individual wells, cisterns or surface water catchments for 
water supply. 

Overall capacity of water supply systems is: 
 
- Central water supply system     900 l/sec 
- Local water supply systems      150 l/sec 
- Industrial water networks within the industrial plants 750 l/sec 
 
In the subject area of motorway influence, from chainage km 0+000 to 0+080, we have the 
reservoir Podgorani (V=400 m3). 
The water supply system from the Bošnjaci wells is a combined system, i.e. gravitational and 
pumping system. The following reservoirs are within the water supply system from this well: Potoci 
(V=800 m3), Gradina (V=1.000 m3), Humi I (V=320 m3) and Humi II (V=320 m3).  
The local community Vrap� i� i has a water source (5 wells), capacity 200 l/s, which is included into 
the public water supply system. The water supply from this source is a pump system, including the  
reservoir Vrap� i� i (V=600 m3). Somewhat more south is the reservoir Mazoljice (V=1500 m3). 
The local community Luka II has the water source Jug (5 wells), capacity 180 l/s, which is also 
included into the public water supply system. This source is to the right, west of the motorway route 
at a distance of approximately 1.400 m. The safer supply from this source is a pump system, 

including the reservoir Opine (V=600 m3). Somewhat more to the south we also have the reservoir 
Gnojnice (V=800 m3).  
In the Blagaj settlement we have the water source Posrt (wells), capacity 10-15 l/s (measured during 
the exploitation of the well). It is a pump system.  
The Blagaj settlement also has the water source Buna, capacity 40 m3/s, which is also included into 
the public water supply system (surface catchment). The water supply system from this source 
includes the reservoirs Blagaj I (V=150 m3) and Blagaj II (V=600 m3).  
 
Rural settlements of the Stolac municipality, which are in the subject area, have no larger systems. 
There are individual catchments at the Rotimlje locality and other localities along the Bregava 
River, or at the Dubrava plateau. These are mostly ground cathments, with capacities limited to 
individual households or a smaller group of households. 
 
The water supply system from the Bjelave catchment is complete with a well, pressure and 
gravitational pipelines and reservoirs. The water supply system of the � apljina town supplies over 
9.000 inhabitants with water, including suburban settlements Grabovina and Dretelj. It consists of 
the Bjelave source, (three wells capacities as follows: The first, central well Q=80-90 l/s, second 
well Q=100-120 l/s and third well Q=100 l/s), pressure pipeline and reservoirs Gradina 2x300 m3 
and � apljina 2x3800 m3. 
The following water supply systems are used to supply water to the � apljina municipality parts 
situated left of the Neretva River: 

- Water supply system Po� itelj, with a wells on the left Neretva River bank, upstream of the 
settlements, pump station, pressure pipeline and a reservoir, capacity 120 m3. This system is 
mainly used by caterers and parts of households in the area. 

- Water supply system Dra� evo, 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 m3. A number of the Dra� evo settlement inhabitants uses this 
water supply system. 

- The water supply system RHE � apljina was constructed as a construction site water supply. 
It consists of a drilled well capacity 20 l/s, pump station capacity 2x9 l/s, pressure pipeline 
and reservoir Svitava, capacity V=200 m3/s, situated at 55,00 a.s.l. The RHE � apljina and 
part of the Svitava settlement situated at lower levels are supplied with water by means of a 
gravitational system. 

- Water supply of the Doljani settlement is solved by connection of the distribution network 
to the Metkovi�  water supply system. 

- Water supply of other settlements in not an organized water supply system, but is solved 
individually, with the settlements in plains (Tasov� i� i, � eljevo, Klepci, Viši� i, Gnjilišta) 
being supplied from the Norton wells, and car cisterns. 

- On the right river bank, in the inundation strip somewhat upstream of the Gabela settlement, 
there is a water source which supplies Neum with water through a system of pumps, 
transiting pipeline and reservoir. 
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The Ljubuški municipality area has abundant wells and surface waters occurring at the borders of 
the Vitina, Ljubuški and Studena� ko  polje fields, as well as the Trebi�at River (Vrioštica well,  
Studen� ica sources: Vrelo, Vakuf and Kajtazovina). In spite of available water sources, sufficient 
potable water supply systems have not been constructed. Water from the Vakuf and Vrelo sources 
in the Studenci area are intended for water supply of regional systems for the areas of � apljina, 
Neum and � itluk, as well as for local needs of the settlements along the water source areas ( 
Studenci). These systems are not designed. The complete water supply system of Ljubuška and 
settlements west of the town is outside of our area of influence. 
Main infrastructure elements of the above mentioned water supply systems  are given in Attachment 
no. 12.3.10. 
 
Sewage discharge systems 
Sewage discharge system of the Mostar municipality, on both Neretva River banks  includes: 

- The sewage system of the Mostar town is situated in the parts east and west of the Neretva 
River. The waste waters are directly discharged through a sewage system into the Neretva 
River, without prior filtration. The industrial waste waters are also discharged  into the 
sewage system and directly discharged into the Neretva River without prior filtration. 

- Other settlements of the Mostar municipality on both sides of the Neretva River  use 
individual septic tanks or direct outlets into the nearest water sources sewage and waste 
water discharge. 

 
In the Stolac municipality, only the town of Stolac has a sewage system for sewage and waste water 
discharge, which are without prior filtration, directly discharged into the Bregava River. 
 
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 collector and without prior filtration. 
Other parts of the � apljina municipality have no waste water discharge systems. There is another 
smaller sewage discharge system in Tasov� i� i settlement, where the waste waters from the refugee 
settlement  are discharged into the Bregava River through one collector. Other settlements use 
individual septic tanks if they are displaced from any kind of recipient  or water course. 
 
The town of Ljubuški also has a partial sewage discharge system and a waste water filtration 
system. All other parts have no adequate sewage discharge solutions  and waste waters are 
uncontrollably discharged into the water courses or individual septic tanks. The complete town of  
Ljubuški is outside of the subject Study area. 
 
A Program Decision of all municipalities and towns is to construct complex systems for collection, 
filtration  and transport of waste waters from towns, rural and industrial areas. 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 municipality, according to the Spatial 
Development Plan is as follows: 
 

lit/population/day Settlements 
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 consumers are presented on the basis of the 
trend of water consumption increase in the past period and the development plans of individual 
industries and organizations. 
 

m3/sec. Type of 
consumption 1985. 1990. 2000. 2020. 
Potable water 0,67 0,76 1,00 1,36 
Technological 
water 

0,70 0,90 1,30 2,00 

Total: 1,37 1,66 2,30 3,36 
 
In order to provide planed potable water quantities, along with provision of new water sources, 
capacities of the already existing ones must be increased by 20 to 25%. This Plan also gives 
measures for protection of water sources and protection requirements as well as protection zones are 
defined by respective Decisions. New reservoirs are also planed, i.e.Selište (V=100 m3), Mejdan 
(V=100 m3) and Ko� ine (V=150 m3) reservoirs. 
Large industrial consumers shall be supplied from  the existing local water supply systems, with 
adequate and respective  reconstructions for long-term and constant water supply. 
 
The concept of an optimal water supply solution in the � apljina municipality is based on two 
reservoirs  -  the reservoirs � apljina and Tasov� i� i. Regular water supply for a significant number 
of consumers in this area will be provided in the following period with these two reservoirs, 
reconstruction of existing and additional construction on new supply system structures in different 
settlements. The settlements will be supplied with water from the � apljina reservoir as follows: 
 

- The town of � apljina and settlements Dretelj, Grabovina, Donji and Gornji Trebi�at, 
Struge, and lower zones of the settlements Šurmanaca and Krucevi� a. Water supply of 
these settlements will be done directly from the reservoir � apljina by means of the 
existing, reconstructed, or newly constructed main  gravitational pipelines to these 
settlements.  Capacity of this reservoir is V=2x3800 m3,  and it is situated above the town 
of  � apljina at 80,00 m a.s.l. 
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- Settlements Tasov� i� i, Klepci, Lozica will be supplied with water will be done from the 

reservoir Tasov� i� i by means of a gravitational pipeline  up to Ševaš Njiva. 
- Settlements Dra� evo, Viši� i, � eljevo, Gnjilišta and Gabela will be supplied with water 

from the reservoir Dra� evo which is already constructed, as well as the pipeline. 
- Area of the Dubrave  plateau with settlements will be supplied with water from the 

reservoir Tasov� i� i, by pumping water through a pump station in Tasov� i� i into the 
reservoir Hotonj, and from there to the Dubrave area. This area is included in the Master 
Plan for the Stolac Municipality. 

 
Spatial Development plan for the Ljubuški Municipality proposes intensive construction works on 
water supply structures - individual independent systems as well as structures which will  complete 
the system of water supply to the town of Ljubuški from the Vrioštica source in  Vitina Water from 
the Vakuf and Vrelo water source in Studenci is intended to for water supply to regional systems, 
for the areas of � apljina, Neum and � itluk, as well as lneeds of the local settlements along the water 
sources (in Studenci).  
 
Sewage discharge systems 
Construction of a sewage discharge system in the Mostar valley is planned, as one of the most 
efficient means of water protection in the Mostar municipality area. Reconstruction of the existing 
network is also planned , with a central waste water filtration plant  to be placed in the Buna area. 
The Spatial Development Plan includes additional construction works on the existing collector 
network for Mostar town and industrial buildings as well as new construction of filtration plants 
near the Compressor Factory in Sutina and near the industrial zone. It is also planned that the 
existing filtration plants “Soko”, “Eal”, “� uro Salaj” and “ JNA structures” be additionally 
expanded. Solutions for waste water filtration from larger settlements in the north and south Mostar 
valley parts are also planned, as well as construction of adequat5e septic tanks for all individual and 
other separated structures and buildings.  
 
The Spatial Development Plan for the Stolac area also includes construction of a waste water 
filtration plant or facility, while settlements outside the Stolac town area are neglected by the Plan. 
 
The noticed tendency of increasing water consumption  from the sources in the � apljina rare 
consequently will result in significant increase of waste waters which will uncontrollably be 
discharged into the Neretva River. Therefore it was concluded that a waste water filtration facilities 
must be constructed  
 
Spatial Development Plan of the Ljubuški area includes completion of  the overall waste water and 
sewage discharge and filtration system for the town and suburban settlements. Also, requirements 
and standards have been defined for  construction of smaller systems for settlements along the  
Trebi�at  River , as well as construction of individual, independent septic tanks. 
 

 
Collision of the chosen route with water supply and sewage discharge infrastructure and 
utilities 
 
Main documentation used to determine  the collision points of the chosen route variant and the 
water supply and sewage discharge infrastructure and utilities is the part of the Preliminary design -
“Volume: GV  0710 Utility installation Designs – Water supply systems,  and Gk  0730, Utility 
Installation designs – Sewage systems”, as well as „Data Base for Planning Documentation-
Analytical Documentation -LOT 4“, Corridor Vc Motorway Project, May 2005, and data obtained 
from the representatives of municipalities and utility companies in 4 municipalities along  the LOT 
4 area. 
The motorway route is in collision with  the existing infrastructure installations , i.e. the water 
supply network and the sewage discharge network, as well as the planned infrastructure and utility 
network given in the Planning documentation in all four municipalities. These collision points are 
given bellow per LOT 4 sections. 
 
At chainage km 0+144, left of the motorway route, above the Podgorani settlement, in the north 
direction and approximately 800 m from the motorway level line, at 294 m.a.s.l., the Podgorani 
reservoir is situated. A main pipeline is constructed up to this reservoir, pipes DN 160 mm, which 
intersects with the motorway route  at this chainage. At the place of intersection with  the 
motorway, the water supply pipe passes  under a viaduct, thus the viaduct foundations need to be 
protected against water influence occurring in case the pipe cracks. 
 
At chainage km 3+900, left from the motorway level line which is at 198,31 m.a.s.l. and towards 
the east, approximately 620 m away, is the Humi I reservoir. 
 
At chainage km 4+000, in the Humilišani area, the motorway level line which 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.a.s.l., intersects 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. intersects with the  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., intersects with the main water 
supply network, pipes diam. DN 280 mm.  
 
At the chainage km 5+800, there is a viaduct, situated in the Bošnjaci settlement, left of the 
motorway level line, at 158,75 m.a.s.l. and approximately 150 m eastward is the Bošnjaci water 
catchment, at 130 m.a.s.l. Motorway route intersects with the main water supply pipeline, pipe 
diam. DN 500 mm. At this intersection point, the water supply pipe passes under the viaduct , thus 
the viaduct foundations need to be protected against water influence occuring in case the pipe 
cracks. Right of the motorway level line is the Potoci reservoir, approximately 200 m to the west. 
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At the viaduct chainage, km 5+830, on the right side is the pump station, approximately 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. intersects with the existing water 
supply network, pipes diam. DN 315 mm. At the point of intersection the water supply pipe passes 
under a viaduct, thus the viaduct foundations need to be protected against water influence occurring 
in case the pipe cracks 
 
At chainage km 6+000, left of the motorway level line which is at 162,58 m.a.s.l. toward east, the 
Gradina reservoir is situated approximately 80 m away.  At the same chain 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 the existing water supply 
pipeline passes, diam. DN 315 mm, toward the west and with changeable distances, 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.a.s.l., intersects 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. intersects with the main water 
supply pipeline, diam. DN 125 mm.  
 
Chainage at km 12+900, left of the motorway level line, which is at 175,84 m.a.s.l., above the 
Vrap� i� i settlement, the Vrap� i� i reservoir (V=600 m3) is situated, approximately 60 m away, with 
the reservoir bottom level at 135 m.a.s.l. Main pipeline reaches this reservoir with pipes diam. DN 
315 mm. 
 
At chainage km 17+200, right of the motorway level line which is at 263,62 m.a.s.l. is the locality 
Bjelušine-Mostar, and toward the west is the reservoir Mazoljice (V=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.s.l., intersects 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 m.a.s.l. toward 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 tunnel and at 205 m.a.s.l., at the  
Ko� ine (Ro�ni kuci) locality we can find the reservoir Ko� ine (V= 150 m3). It is approximately 150 
m away, with the reservoir bottom at 240 m.a.s.l. Motorway route at this chainage 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 tunnel, at 174,34 m.a.s.l. the 
reservoir Gnojnice (V= 800 m3) is situated, in the southwest direction, some 120 m awayand with 
the reservoir bottom at 165 m.a.s.l. 
 
At chainage km 25+152 the motorway route intersects with the existing water supply pipeline  
Gnojnice-Dra� evice, pipe diam. DN 150 mm.  
 
At chainage km 26+750 at the Posrt locality, the motorway level line is 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 line which is at 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.a.s.l., in the Dolovi area, the 
planned pump station is situated , in the east direction at approximately 1150 m away. From the 
direction of Rotimlje, the main water supply network is planned to be connected to this pump 
station. 
 
At chainage km 35+400, left of the motorway level line which is at 239,74 m.a.s.l., at 
approximately 660 m toward southeast the main water supply network ends, the main network for 
water supply of Dretelj. 
 
At chainage km 38+680, in the Maksumi�  area 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 is at 250,01 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 route on its left side nears the 
planned main water supply pipeline, pipe diam DN 500 mm, and 250-300 m away from the 
motorway. 
 
At chainage km 50+000, left of the motorway level line which is at 84,63 m.a.s.l. near the  Hotanj 
Hills, toward the south , the planned reservoir Hotanj is situated, at approximately 1300 m 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.s.l., intersects with the planned 
pipeline , pipes diam. DN 280 mm.  
 
At chainage km 53+800, left of the motorway level line which is at 138,80 m.a.s.l. in the  Trebi�at 
area, we find the planned reservoir Trebi�at, southwest of the motorway 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 is at  172,71 m.a.s.l. in the Gornji 
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 at 172,35 m.a.s.l. in the Gornji 
Trebi�at area we find the planned pump station, toward the southwest at some  940 m distance.  
 
At chainage km 55+870, left of the motorway level line which is at 171,40 m.a.s.l. in the  Dubovo 
brdo locality we find the planned reservoir Gornji Trebi�at, toward the southwest 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 is at 170,79 m.a.s.l. in the Dubovo 
brdo area, we find the planned reservoir Trebi�at, at some 1000 m distance and bottom reservoir at 
110 m.a.s.l.  
 
At chainage km 56+920 the motorway level line which is at 173,5 m.a.s.l. intersects with the 
planned water supply pipeline, diam. DN 280 mm, in the  Zvirovi� i area..  
 
At chainage km 57+000, right of the motorway level line which is at 174,71 m.a.s.l. we have the 
planned water source and pump station Zvirovi� i II, toward the north at some 320 m away from the 
motorway. Also right of the motorway centerline we have the planned reservoir Zvirovi� i II, 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 is at 175,37 m.a.s.l. in the Osoje are, 
we find the planned reservoir Pr� avci, 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.a.s.l. intersects with the 
planned water supply pipeline for the Pr� avci-Jurkovi� i area, pipes diam. DN 160 mm, situated in 
the Kašteli area.  
 
At chainage km 59+600 right of the motorway level line which is at 105,34 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 100,67 m.a.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 is at 86,39 m.a.s.l. toward the 
northwest and some 700 m away, the main water supply pipeline ends in the Zviri� i area,  diam. DN 
200 mm. 
 
 
4.15 MINE CONTAMINATION 
 
After the last war which ended with the Dayton Peace Agreement of October 1995, and signed in 
Paris in November 1995, Bosnia and Herzegovina was constituted as a decentralized state with 
defined jurisdiction of the central institutions and entities. 

 
The consequences of war activities in this area  are evident by the defined and located mine 
contamination. 
 
Two attachments are given with positions of mine fields (red dots, mine cleared areas in blue 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 on the environment 
 
As in any other situation where construction (entry, intervention) of a significant infrastructure 
building or structure (road, bridge) is the main factor, or where some new economic factors are 
introduced (factory, mariculture etc.), in case of motorway passage as well different influences can 
be expected, such as general change of situation, permanent or temporary transformation of the 
landscape, and as a consequence of this the change in lifestyle and type of activities the population 
undertakes in the area of influence. The below given influences are given according to type and 
potential intensity and can be divided into the following categories: 
 

1. The closer the Corridor (future motorway) passes to the existing settlements and centers of 
activities (agriculture, industry, tourism, the influence will be 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 some cases initiate and/or  cause 

positive development results: 
a. Increase in the degree of access and inter-connection of individual settlements or 

centers of activities. 
b. Increase in the possibility of development of different activities  connected to better 

access and traffic of people and goods (tourist capacities, hotel and catering 
capacities, employment of local labor force mostly in tertiary sector), possibilities 
and need to increase production of specific goods (food articles, souvenirs). 

c. Change or adjustment  of characteristics of existing industrial activities (weakening 
of some activities and strengthening of others, appearance of new activities etc.). 

d. Stimulate development of existing activities (e.g. increased need for agricultural 
goods due to increased traffic of people and goods, increased interest and need for 
lodging capacities). 

e. Stimulation and encouragement of development of completely new industrial and 
economic activities connected to the passage of the new motorway through the local 
areas. 

f. Increase in the employment level of the local population (and wider) with respect to 
the newly created possibilities and their characteristics (e.g. – petrol stations, hotels, 
restaurants, tourist centers etc.). 

 
3. In principle, the potential influence can be (a) direct, and (b) indirect, (c) short-term and (d) 

long-term, (e) general and  (f) selective or specific. 
 

a. Direct influence is mostly felt in the disruption or disturbance of the existing state or 
situation, flow of activities and habits (e.g. – increased noise levels, crowds, 
increased pollution , increased load on existing resources etc.) 

 
b. Indirect influence are mostly felt during a longer time period, the accumulate and 

join into groups of influences which gradually result in situation change (for better or 
worse). Since these influences are stretched during a longer time period, their 
influence is gradually felt and, since this is an incremental type of influence, it is 
very hard to react with protection measures, and they can mostly be considered as 
irreversible. 

 
c. Short-term influence  are mostly direct, clear and evident, they can be influenced, 

with respect to their evident consequences, with measures of protection, 
 

d. Long-term influence is an incremental type of influence, similar to indirect 
influence, they can not be greatly influenced or reacted to, since they are very 
unclear at the very beginning regarding their intensity and extent, and therefore their 
potential influence is very hard to evaluate with certainty. 

e. 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. general increase 
in traffic of population and goods, which is felt in the complete route area, general 
threat or improvement of situation due to motorway construction) and are mostly 
irreversible. 

 
f. Selective influence effects more one and less another segment of the area, population 

or activities. This kind of influence can be detected, foreseen or assumed more 
easily, and create a better situation for intervention or action. But, considering the  
«bigger or «smaller» dimension of consequence occurrences which are more felt by 
some and less by others, it is the potential source for development of the NIMBY 
syndrome (Not in my backyard ).1  

 
5.1.2 Methodology used 
Main methodological activities used for preparation of this  Sociological analysis, implemented to 
determine potential motorway influence on the population are: 
 

1. Study of available documents (statistical data, Spatial Development Plan data and data from 
different analyses done for preparation of Preliminary Environmental Impact Study) 

2. Observations in the filed 

                                                 
1 In this sense it is very important for all potential selective type influences (on people, nature, activities) to be noticed on time, 
defined and acted upon in order to decrease their potential negative influence, especially in case of possible existence of  
«distributional injustice».  
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3. Application of the focus group2 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 motorway passes are: 

1. Relatively small inhabitance or population density of the complete area 
2. Difference in population density – several smaller towns and centers, municipalities and 

one larger settlement – Mostar town 
3. Negative (and stagnating) demographic population movements, especially in the villages 

(decrease in the population number, decrease in birth rate and increase of the mortality 
rate , negative natural growth rate) 

4. Strong, long-term population migration level with the same development trend toward 
larger centers, with a characteristic pattern to bypass smaller urban centers and migration 
to larger nearby urban centers 

5. Significant decrease in agriculture 
6. Connection to a smaller agricultural farm and non-selective agricultural activities 
7. Relatively high level of unemployment 
8. Relatively low level of education among the population 
9. Imprecise demographic picture of the population after the war, after the 1990-ies. 

 
Characteristic aspects of the municipalities through which the motorway passes are similar in all 
areas. Along the complete area, except Mostar as a larger and main center with more than 100.000 
inhabitants, we find smaller settlements functioning as regional (municipality) centers of 
administration, town and municipality services and as centers of employment, mostly in the tertiary 
services (trade, social activities, administration, culture, education etc.).Most number of households 
in this area  is developing secondary activities as well (agricultural 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 and hamlets in the subject area of 
influence (many of which are abandoned as a result of migration and war activities, i.e. relocation 
of the population). These villages mostly function in the framework of local economies. It can be 
assumed that most of these villages and hamlets will eventually die or disappear, since they lack the 
economic, social or human resources.  

 
Any form of initiative such as construction of a modern road route toward the sea, can represent the  
«push factor» (stimulation factor) for the complete area, but the following must be considered 
during  the realization or construction process: 
 

·  Sensitive rural heritage 
·  Need to preserve traditional life patterns,  

                                                 
2 Focus grup method consists of  a focused discussion of a group of participants (mostly ten) on chosen  themes, with 
the aim to initiate interaction between participants and obtain as mush as possible referential frameworks, to improve 
the level of understanding of the problem by different participants. 

·  Mechanism of permanent protection and preservation of the quality on the unit and created 
values. 

 
5.1.4 Main degrees of exposure to proposed motorway influence per municipalities along the 

route 
 

·  Mostar municipality area  partially exposed 
·  � apljina municipality area partially exposed. 
·  Ljubuški Municipality area  partially exposed 
·  Stolac Municipality area insignificant level of exposure(the route passes along the 

municipality borderline) 
 
The subject motorway route is most similar to the variant solution no. 7, given in the Preliminary 
Environmental Impact Study3 with a displacement from the existing settlements. As seen in 
previous analyses, this variant solution best avoids possible negative influence on the existing 
settlements and existing activities in the area. Route passage somewhat  east of Mostar town has 
been regulated by displacement from the town itself which significantly decreases potential 
negative influence to the settlements and immediate surroundings, the tunnel construction of the 
motorway  for its most part in the town vicinity also contributing to this. The complete corridor is 
planned to bring negative influences to a minimum, avoiding inhabited areas and settlements, 
valuable sites, especially protected areas, marshes of the Hutovo blato area etc. 
 
It must be stressed that the chosen corridor solution practically  does not pass  through the Neretva 
River Canyon at all, except the unavoidable crossing of the Neretva River (near the old town of 
Po� itelj), i.e. the River Buna is also crossed near Blagaj and the River Bunica somewhat more to the 
south. Furthermore, the chosen corridor passes north of the � apljina town, bringing potential 
negative influences to a minimum, and crossing over the Rivers Studen� ica and Trebi�at are done 
by means of bridges.4  

 
5.1.5 Elements of influence determined by field investigation works 
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·  Observation of the terrain, 
·  Survey implemented  on a respective sample (ten representatives of municipal 

administration, Mostar town administration and experts in different fields (road 
construction, biology, agriculture, cultural heritage), 

                                                 
3 First investigation works were done with a parallel analysis of 12 potential variant solutions of the future motorwa corridor. Since 
one variant solution was chosen as final,  which partially corresponds to asome earlier variant solutions (especially variant 7), in 
further text attention will be given only to this vriant solution 
4 Since it was determined that the chosen variant is favorable with respect to environmental protection and protectionof 
the Neretva River, unavoidable occurance of bridges is one of the concequences of this vriant solution. Therefore, special 
attention shall be given to bridge construction and design so they  interfear with natural surrounding as less as possible regarding 
their size  adn execution. Also adequate protection against possible traffic  accidents  must be implemented. This is especialy 
relen+vant to the Bridge over the Neretva River, in the immediate vicinity of the old town of Po� itelj.. 
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·  Interviews with application of the focus group method, with representatives of municipal 
authorities (Herzegovina – Neretva County), Municipal authorities, town of Mostar and  
authorities and experts in different fields (road construction, biology, agriculture, cultural 
heritage), 

·  Terrain investigation of population density in different areas. 
 
In further text, we will explain some most important results of analyses 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  exceedingly positive or negative event 
for their community. Most comments were regarding possible division of population  
(motorway as borderline), environmental influence and influence on agriculture.  

·  Survey participants are aware that the motorway will decrease transit traffic trough the 
towns, improve communication with neighboring countries and Europe and enable 
economic growth.    

·  Survey participants realistically evaluate the role of the future motorway but without a 
defined stand toward it.  

·  Potential benefits are primarily seen in tourism and tertiary activities and services, potential 
harm is expected in agriculture, hunting and fishing.  

·  Least benefits are seen for the local population , most benefits are seen for the tourists and 
transiting passengers. 

·  Increase in the employment rate is expected but not specified where (e.g. gas stations, hotels 
and restaurants, natural parks etc.) which represents a relatively objective evaluation of the 
survey participants which can not know at this moment where each potential structure will 
be situated. But, as seen the motorway itself is seen as specific potential “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 possible degree potentially endangers 
the population, activities and present life patterns. Definite route variant, as already mentioned in 
the maximum possible degree bypasses the present settlements, activities and sensitive areas hence 
its potential harmful influence would be brought to a minimum5. The chosen route variant avoids 
the upper Neretva River Course thus avoiding potential problems. 
 

                                                 
5 As seen from the material «Decision on preparation of and Environmental Impact Study » , dated August 1, 2005, 
(Federal Ministry for Spatial development and environment), suggestions adn views significantly influenced the final 
choice of variant solution.  

 
5.2 SOCIAL INFLUENCE 
 
This sociological analysis of the future motorway corridor influence (Corridor 5c, LOT 4) is based 
on the analysis of existing documents (statistical and similar data, data from existing Spatial 
Development Plans), as well as on the analysis undertaken with several research methods in the 
field (observation, survey, focus group, analysis). In the first analysis stage there were 12 potential 
variant solutions of the future motorway corridor. Potential influence of each variant was analyzed, 
including also the earlier variant solution no. 7,  the one most similar to the definite and chosen 
variant solution. The data and analyses were supplemented with new data on the definite variant 
solution and in this sense, conclusions and analyses were presented. They are expressed in several 
most important elements. 
  

4. Future motorway will cause numerous changes in the area of influence – it will influence the 
development of new activities (tourism, catering industry, new employment places, work 
zones, centers for motorway maintenance), but it will also influence the already existing 
activities (agriculture, hunting, fishing, forestry). 

 
5. Analysis also showed that the population included in the sociological analysis did not 

express a specific stand on the potential motorway influence in the most general sense or 
toward certain variant solutions.  In other words, the local population did not show a specific  
reaction toward the motorway, except regarding potential solutions regarding land or some 
activities or technical solutions (crossing the Neretva River near Po� itelj and violation of the 
landscape). More precise reactions of the population can be found in the detailed results of 
the public audit of the Preliminary Environmental Impact Study. 

6. Regarding the supplemented analyses and the definite chosen variant solution, sociological 
analyses showed that the corridor significantly influences existing activities, it does not 
significantly influence existing settlements since the route is displaced outside potential 
zone of influence on the settlements and activities, and that the corridor bypasses the 
sensitive areas , cultural and historical heritage areas and tourist sites (except the bridge in 
the Po� itelj area  where the route crosses the Neretva River).In this last example as in 
instances of bridge construction over other smaller rivers, special care must be taken during 
design and construction of these structures and their positioning in the surroundings as to 
decrease possible interference in the landscape to a minimum. 

 
 
5.3 INFLUENCE ON MICROCLIMATE 
Climate of the area has Mediterranean and Sub-Mediterranean characteristics. However, seasonal 
precipitation distribution and temperatures of the area show and characterize two opposite seasons: 
am moderate warm and precipitation intensive winter and a hot and dry summer, which giver the 
climate of the area a more arid than humid character.  
Special significance to this climate is given by the northern wind (Bora),and the southern wind  
(Jugo). Bora is a cold, dry and strong wind of great speed, occurring during the autumn, winter and 
early spring. Its strength, speed and dryness cause  a quick drying of the soil making the climate 
more dry that expressed by rain factors. Except that its strength and speed blows away large 
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quantities of very small particles of dry soil. This part of Herzegovina 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 environmental pollution, especially 
ground waters. Condensation of exhaust gasses and infiltration of oil on the road surface create on 
the road surface a layer of  “concentrated” pollutants, consisting mainly of hydrocarbons, phenol, 
heavy metals, different euphoric and other compounds. During the winter period a significant 
quantity of precipitation water remain on the road surface, washing out the road surface, melting 
and mobilizing these pollutants. Apart from this, the roads are also a potential source of pollution 
occurring as a result of spilling a larger quantity of oil, oil products and other different toxic liquids 
being transported by car-cisterns.  
Therefore, occasional internal water from the road surfaces can be considered as polluted fluids 
which need to be gathered into grease traps before discharging them into the surroundings. These 
grease traps are to be positioned at the hypsometrically lowest levels of the longitudinal road 
profile. Separation of oil fractions in these grease traps is not enough in itself, especially in the karst 
terrain where there is practically no possibilities of self-purification of this type of pollution. This is 
especially relevant for water protection areas, as well as terrains with significant quantities of 
ground waters  and surface water courses.  
 
When designing modern roads and motorways  all environmental and natural factors must be taken 
into consideration that can influence the ground and surface waters pollution  level. Hydrological 
conditions in the motorway route zone therefore are a very important factor on the basis of which 
the risk level can be forecasted by which a structure influences waters, i.e. the environment as a 
whole since water is a natural element which is a very efficient means of transfer by which 
pollutants can be transferred to great distances. 
Therefore, certain influence on waters can be avoided during design preparation, by adequate 
design solutions of the internal and external drainage, crossing of water courses by means of bridge 
structures or viaducts under the condition that adequate culverts ensure flow of defined high waters 
and that defined  superelevation levels are respected between the high water level and the 
substructure level, by horticultural designs along the motorway, and by means of vertical barriers 
(safety fences and concrete New Jersey barrier blocks) placed along the motorway at places defined 
as high risk zones for pollution of surface and ground waters.  
 
Adequate organization of construction site, application of prevention measures and good 
construction practice during work execution, adequate miming methods and tunnel execution and 
drilling, in zones where they are positioned at hypsometrically higher points and in the water source 
hinterland, can help to avoid negative effects on the water flow regime and ground waters quality. 
 
Adequate maintenance of executed structures for filtration of water waters gathered from the 
motorway surface can help in avoiding negative effects on the quality of ground and surface waters. 

 
It is important to mention at this point that a cadastre of pollutants must be prepared  for the 
complete potential area of motorway influence. Knowing the active and potential pollutants or 
contaminants helps to clearly separate causes of potential incidental 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 factor, can be permanent, seasonal 
or accidental. 
 
Permanent (systematic) pollution is primarily connected to the scope, structure and characteristics 
of traffic, characteristics of roads or motorways and climate. The Effect of permanent ongoing of 
traffic is constant settling of hazardous matter on the carriageway surface and adjoining cross 
section elements which are washed out during precipitation occurrence. This is primarily the 
settling of exhaust gasses, oil and petrol, grease and lubricants, wearing out of tires, carriageways 
etc. 
 
Seasonal pollution is connected to a certain period of the year. A typical example of this type of 
pollution is the use of salt for road and carriageway maintenance during the winter months  or the 
use of pesticides for maintenance of green surfaces along the motorway route during the vegetation 
period. This type of pollution is specific by the fact that during a very short period of time, large 
quantities of harmful materials are being used. 
 
Accidental pollution is most often caused by traffic accidents. Accidental situation cause spilling 
and scattering of hazardous material. This is almost always oil and oil derivatives, but it is not rare 
that accidents happen with vehicles transporting dangerous chemical products. What creates a great 
problem is such cases is the fact that very high concentrations of dangerous materials are spilled out 
which can not be foresees in any time and space. A consequence of this from the environmental 
protection point of view is that very wide strips  must be protected,  these are very often water 
supply zones but also high category surface waters, which in concrete cases can be very significant. 
 
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 complete length through an area 
consisting mostly of carbonate rocks, characterized by their ability of maximum surface water 
infiltration, i.e. infiltration of all water quantities falling or spilling into this medium, practically 
immediately infiltrating into the ground and reaching the zone of ground waters horizontal 
circulation. Hydro-geological relations in the route area represent an important factor according to 
which the level of risk for each structure on the route can be estimated, i.e. how each structure on 
the route influences the water and environment as a whole since water in nature represents a very 
efficient means of transport of pollutants to large distances. 
 
When estimating a certain level of risk, hydro-geological conditions are also considered as well as 
other elements on the route, e.g. the lythological composition, structural relations, water occurrence, 
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structures, depth up to the ground waters any hypsometric position of the structure in water bearing 
areas, especially in areas where high ground water levels are determined, possible disturbances  in 
water course supply, hypsometric position of structure in relation to surface waters and distance 
from the recipients, potential possibility of transfer of pollution, as well as possible purification  of 
waste and polluted water by the medium through which it passes. 
 
Based on the above given hydro-geological elements, three terrain categories can be  identified with 
respect to the forecasted risk of ground water and surface water course 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 respect to the hydro-geological terrain 
characteristics and the forecasted risks. 
 
Low risk zone, according to the ground water quality, is the beginning of the route, from chainage 
km 0+000,00 to 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 polje catchment area. The route is 
hypsometrically positioned at 200 m above the Neretva River and at app. 3 km distance from it. It is 
estimated that a mild  protection regime can be applied in this area. In any case, further 
investigation works must be undertaken in order to determine the microlocation of the percolation 
structures for the Main Design. For this route part, the drainage designer designed four oil and 

grease traps M-1, M-2, M-3 and M-4.  On the subject section part, the risk of pollution in the 
Neretva River valley, near Salakovac, is very low. This fact, at the same time must not be taken as a 
suggestion or proposal for uncontrolled drainage of surface carriageway waters. 
 
The subject motorway section part, from chainage km 5+450,00 to 8+000,00 is marked as the high 
risk zone according to the ground water quality. On this part the route passes along the downstream 
border of the Bošnjaci source protection zone, as well as along a part of catchment area of 
occasional water source Liv� ina. Both wells are in the Bijelo polje catchment area. According to the 
present documentation of the Survey on the Bošnjaci water source protection zones, the route 
passes downstream of the water source, thus in the hydro-geological sense, there is no risk for the 
ground water quality or their pollution. However, since in the area of the Ib  sanitary protection zone 
of this water source (according to the valid Bylaw on protection of potable water sources of the 
Federation of Bosnia and Herzegovina) water supply network structures are situated, it was 
proposed that a closed drainage system be designed for the separated part of the route, i.e. that 
drainage, filtration and discharge be done outside of the separated or marked part of terrain. It is not 
A location can not be proposed at the level of present knowledge of the problem. Further detailed 
hydro-geological and geotechnical investigation works are required in the Main Design preparation 
stage. 
 
From chainage km 8+000,00 to 14+000,00 the route runs along the area of connection of carbonate 
and alluvial deposits. This is a low risk zone according to the ground water quality. Two oil and 
grease traps are planned ( M-5 and M-6). Waters from the oil and grease traps should be 
additionally filtrated prior to discharging them into the alluvial deposits of the Neretva River valley. 
Additional investigation works must be undertaken for the Main Design preparation stage. 
 
From chainage km 14+000,00 to 16+000,00 the route runs along the Bijelo polje borderline. This 
is a high risk zone according 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. This part of the route requires a 
closed system of drainage due to the vicinity of the Neretva River and the water source Vrap� i� i. 
Additional investigation works must be undertaken at the Main Design preparation stage. 
 
From chainage km 16+000,00 to 19+000,00 the route also passes along the borderline of the  
Bijelo polje catchment area, along the slopes of Podvele�je, east of Mostar.  This is considered a 
moderate risk zone according to the ground water quality. An oil and grease trap M-7 is planned in 
this route part. Additional filtration must be undertaken as well as detailed hydro-geological and 
geotechnical investigation works at the Main Design preparation stage. 
 
From chainage 19+000,00 to 25+000,00  the route passes for its most part through the  Bijelo polje 
catchment area and at chainage 23+500,00  it passes over into the Buna and Bunica Rivers 
catchment area. This is considered a high risk zone, according to the ground waters quality, since it 
passes immediately next to the Gnojnice hamlet area, with an alluvia aquifer of the Mostarsko  polje 
field, with numerous water wells for different purposes West of the route we have the  delluvial, 
less permeable deposits. These deposits are very thin with permeable carbonate rock underneath.  A 
high level of protection must be implemented in this area. Also, additional investigation works must 
be undertaken at the Main Design preparation stage. 
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From chainage km 25+000,00 to 33+000,00 the route passes through the Buna and Bunica Rivers 
catchment area. This part is considered a moderate risk zone according to the ground water 
quality. The route passes downstream  of the Posrt water source,  crossing over the surface waters 
of the Buna and Bunica Rivers Grease traps M-8, M-9, M-10 and M-11 are planned for this area. 
Also, additional filtration of waste waters must be done as well as additional investigation works at 
the level of Main Design preparation. 
 
From chainage km 33+000,00 to 46+000,00 the route almost completely passes through the 
Bregava River catchment area (from chainage 34+000 up to the crossing over the Neretva River). 
This is considered a low risk zone according to the ground water quality, and since there are no 
water structures intended for water supply downstream of the route. The oil and grease traps are 
planned on this route part (M-12, M-13 and M-14). Moderate regime protection measures can be 
applied in this part.  
 
From chainage km 46+000,00 to 51+500,00 the route passes in the hinterland of the Haus water 
source, and it is relatively near the Neretva River course. The oil and grease traps are planned in this 
area, M-15, M-16 and M-17. Measures planned for the moderate risk zone are to be applied here, 
according to ground water quality. In any case, detailed investigation works need to be implemented  
at the Main Design preparation stage, and after that, propose the position of filtration plant and 
percolation well position. 
 
From chainage km 51+500,00 to 55+000,00 route crosses the Neretva River and passes through 
the protected area of the water source Bjelave. This is a potable water source supplying the town of  
� apljina. The route in this part passes through the catchment area of the Studenci – Dretelj – 
�itomisli � . This is a high risk zone according to the ground water quality. High level of protection 
must be applied here and additional investigation works must be undertaken at the Main Design 
preparation stage. 
 
At the part from chainage km 55+000,00 to 63+800,00, the route is in the  Studenci-Dretelj-
�itomisli �  catchment area from km 62+100,00. After this it passes through the  water source Prud 
catchment area. This is a moderate risk zone according to ground water quality.  Preliminary 
positions of four oil and grease traps are given,  M-18, M-19, M-20 and M-21. The route crosses 
over the Trebi�at River in this part, thus strict measures of protection must be applied on this 
section. 
 
From chainage km 63+800,00 to 67+329,00 the route passes through the catchment area of the  
Prud water source. This part is in the high risk zone according to ground water quality. The route 
runs in the water protection zone of the Prud water source. High risk protection measures are 
proposed in this area, especially on the route part running through the 2nd sanitary protection 
zone.  Two oil and grease traps are planned in this area (M-22 and M-23). In this sense, additional 
investigation works must be undertaken here at the Main Design preparation stage. 
 
Except the hydrological factors an elements on the route (lythological composition, structural 
relations, occurrence of waters, structures, depth up to ground water, distance from recipient), when 

estimating the risk factor for individual route parts, harmful effects and risks must be foreseen, that 
can occur as a result off accidental or emergency situations during transport of liquid materials 
(hydrocarbons and chemicals).Allowed or acceptable risk level, as seen, is not equal for all parts of 
the route, but depends on the sanitary protection zone and sensitive or critical locations, irrespective 
of the protective zone.  
 
Very often the critical or sensitive locations are in moderate sanitary protection zones, and are more 
exposed to risk than some individual parts of terrain in high risk zones.  In this sense the defined 
risk zones must be taken with a reserve, since there are other sensitive and critical locations along 
the route, except the mentioned and marked section parts. These locations can be  determined 
during additional detailed investigation works at the Level of Main design preparation stage. These 
include hydrological investigation works for definition of general protection zones, as well as works 
required for micro-zoning of the general zones. The first investigation works include ground water 
mapping and hydro-geological mapping with the other, in scale 1:5000. Preparation of this kind of 
map will help to determine optimal locations or positions for lagoons (retarding wells), and 
percolation wells. Based on the results of this, optimal locations for construction site plans and 
buildings can be proposed (asphalt mixing plant, garage, parking lots, workshops), with respect to 
ground water protection. 
 
Upon completion of subject works, increased number of sensitive and critical locations can be 
expected along the route. They will probably be strips ranging from 10 to 100 m in length that will 
require increased measures of protection. Upon investigation works and  recognition of the 
mentioned risk parts respective measures on "acceptable risk levels" can 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 this general level of analysis of the hydro-
geological situation, it is impossible to foresee all relevant elements and unknown facts that 
influence analysis of water pollution risks along the motorway route. These unknown facts 
and uncertainties will be solved by detailed investigation works 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 permeable rocks , in this case nearly all 
of the route, uncontrolled intake of waste waters from the carriageway should not be allowed 
without prior filtration. Also the risk of ground waters pollution must be brought to a minimum due 
to possible emergency or accidental situations during transport of liquid cargo (hydrocarbons and 
other chemicals). Therefore, at hypsometrically lowest points of the longitudinal profile of the 
route, the drainage designer designed a total of 23 oil and grease traps (separators) These 
structures enable gathering and mechanical separation of pollutants from the road surface  from the 
water. Their aim is primarily to intake pollutant matter after possible accidental situations on the 
motorway as well as intake of polluted carriageway waste waters and precipitation waters. 
Discharge of waste waters from the oil and grease traps and its further treatment must be 
solved as part of detailed investigation works at the Main Design preparation level.  Therefore, 
the proposed positioning of the oil and grease traps must be taken as general propositions. This 
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means that the structures can be placed or positioned somewhere else if justified reasons for this 
arise during Main Design preparation and investigation works stage. Below are some general 
outlines and hydro-geological characteristics of individual locations, based on the available 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 above the Neretva River level, at the 
same time app. 3 km away from the river. This grease trap is in the low risk zone of ground and 
surface waters pollution and moderate protection measures can be applied here. Detailed 
investigation of the site is proposed as well as detailed investigation 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, under these scree deposits we can 
find impermeable Neogene deposits. The structure is therefore in the low risk zone  of ground 
water pollution and a moderate protection regime can be applied. Detailed investigation  works at 
the level of Main Design preparation are recommended. 

 
Oil and grease trap M-03 (chainage 4+730,00) is also in the Bijelo polje catchment area, in 

delluvial, less permeable deposits under which are impermeable clastic deposits. The structure is in 
the low risk zone regarding ground water pollution and moderate protection measures can be 
applied, after detailed  investigation  works at the level of Main Design preparation. 

. 
 
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 the Bošnjaci water source. In the 
complete water protection zone and outside it, toward the Liv� ina water source, protection measures 
relevant for high risk zone shall be applied, regarding ground water pollution. Additional filtration 
of water from this structure is required, after detailed  investigation  works at the level of Main 
Design preparation. 

 
Oil and grease trap M-05 (chainage 9+340,00) is also in the Bijelo polje catchment area in 

the borderline area of permeable stream deposits and less permeable delluvial deposits. With respect 
to all available elements, it is in the low risk zone regarding ground water pollution, where  
moderate protection measures can be applied. Additional investigation works 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 (turon) near the Vrap� i� i hamlet. Final 
drainage and sewage solution must be given after  detailed investigation works at higher design 
preparation stages. The structures is in the low risk zone regarding ground water pollution. Also, 
detailed investigation works are proposed at the level of Main design Preparation  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 (Senon). The structure is in the moderate 

risk zone regarding ground water pollution. Detailed investigation works must be undertaken at the 
level of Main Design preparation and additional filtration of these waste waters enabled. 
 
 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 foraminipher limestones and low permeability 
karst deposits. The structure is in the moderate risk zone regarding ground water pollution and 
additional filtration  of carriageway waste waters must be enabled. 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 the left bank of the Buna River, in 
cretaceous limestone and delluvial deposits. Nearby are also Paleogene clay limestone deposits. 
Based on available data it can be concluded that in the immediate surroundings  adequate locations 
can be found for waste water discharge. Detailed investigation works must be undertaken at the 
level of Main Design preparation. The structure is in the moderate risk zone regarding ground 
water pollution. 
 
 Oil and grease trap M-10 (chainage  28+424,00 ) situated in the hinterland of the right Buna 
River bank, in permeable cretaceous limestones, in the immediate vicinity of alluvial stream 
deposits. (conditions virtually the same as in M-09). Wider area of influence must be investigated at 
the level of Main Design preparation stage. The structure is in the moderate risk zone regarding 
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, immediately above the quarternary, less 
permeable deposits. Impermeable Miocene deposits are nearby. Additional detailed investigation 
works must be done at the level of Main Design preparation.  The structure is in the moderate risk 
zone regarding ground water pollution.  Additional filtration of these waters must be ensured. 
 
 Oil and grease trap M-12 (chainage 35+180,00 ) situated in the Bregava River catchment 
area, in an impermeable medium consisting of Upper Cretaceous limestone. Based on available data 
it an be concluded that there is no adequate place for waste water discharge in the immediate 
vicinity. Additional detailed investigation works must be done at the level of Main Design 
preparation.  The structure is in the low 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. Based on available data it can be 
concluded that there are adequate conditions to define a location for waste water discharge in the 
vicinity  Additional detailed investigation works must be done at the level of Main Design 
preparation.  The structure is in the low risk zone regarding 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 available data, and because of the 
nearness of the Neretva River, detailed investigation works are needed at the level of MAIN Design 
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preparation. Additional detailed investigation works must be done at the level of Main Design 
preparation.  The structure is in the low risk zone regarding ground water pollution.  Additional 
filtration of these waters must be ensured. 
 
 Oil and grease trap M-15 (chainage 46+880,00 ) also in the Bregava River catchment area, 
in impermeable Eocene flysch deposits. This flysch serves as an incomplete suspending barrier, 
proof of which is the abyss and lost river connection with the Haus water source. Flysch deposits 
can be well used a medium  for a lagoon for additional carriageway water filtration. Detailed 
investigation works must be done at the level of Main Design preparation.  The structure is in the 
moderate risk zone regarding ground water pollution.  Additional filtration of these waters must be 
ensured 
 
 Oil and grease trap M-16 (chainage 50+303,00 ) situated in the Bregava River catchment 
area, in a permeable medium in Upper Cretaceous limestone deposits on the Left Neretva River 
bank. Based on available data it can be concluded that there is no adequate place for  waste water 
discharge in the immediate vicinity. Detailed investigation works  must be undertaken at the level of 
Main Design preparation. Additional detailed investigation works must be done at the level of Main 
Design preparation.  The structure is in the moderate risk zone regarding 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 river bank hinterland. Based on 
available data it can be concluded that there is no adequate place for  waste water discharge in the 
immediate vicinity. Detailed investigation works  must be undertaken at the level of Main Design 
preparation. Additional detailed investigation works must be done at the level of Main Design 
preparation.  The structure is in the moderate 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 Cretaceous limestone – Cenoman-
Turon). Based on available data it can be concluded that there is no adequate place for  waste water 
discharge in the immediate vicinity. Detailed investigation works  must be undertaken at the level of 
Main Design preparation. Additional detailed investigation works must be done at the level of Main 
Design preparation.  The structure is in the moderate risk zone regarding 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 Cretaceous limestones – Cenoman). 
Based on available data it can be concluded that there is no adequate place for  waste water 
discharge in the immediate vicinity. Detailed investigation works  must be undertaken at the level of 
Main Design preparation. Additional detailed investigation works must be done at the level of Main 
Design preparation.  The structure is in the moderate risk zone regarding 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 less permeable and impermeable deposits 
are interchanging in narrow zones. Based on the available data it can be said that there are adequate 
locations for carriage waste water additional filtration and discharge in the immediate surroundings. 
Additional investigation works must be carried out at the level of Main Design preparation. The 
structure is in the moderate risk zone regarding 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 medium consisting of Upper 
Cretaceous limestone deposits (Senon). Based on available data it can be concluded that there is no 
adequate place for  waste water discharge in the immediate vicinity. Detailed investigation works  
must be undertaken at the level of Main Design preparation. Additional detailed investigation works 
must be done at the level of Main Design preparation.  The structure is in the moderate risk zone 
regarding ground water pollution.  Additional filtration of these waters must be ensured. 
 
 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 permeable medium consisting of Upper 
Cretaceous limestone deposits (Senon) Strict sanitary protection measures must be applied under 
these conditions. Additional investigation works must be undertaken at the level of Main Design 
preparation. The structure is in the high risk zone regarding 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 permeable medium consisting of 
Senon limestone, along the borderlines of the 2nd and 3rd sanitary protection zones. Based on 
available data it can be concluded that there is no adequate place in the immediate vicinity for  
waste water discharge. The structure is in the high risk zone regarding ground water pollution. 
Adequate additional filtration must be ensured as well as solution for this waste water discharge, 
after detailed investigation works are undertaken at the level of Main Design preparation. 
 
Therefore, it can be concluded that, after analyzing the hydro-geological characteristics of the 
subject area, five section parts along the LOT 4 route were defined with a high risk level regarding 
ground and surface water pollution. Positions of oil and grease traps have been evaluated from the 
hydro-geological aspect, i.e. their position in relation to the defined risk zones. This is shown in 
Tables 5.4.1 and  5.4.2. 



 
 
 
   
 
 

 

COMPLETE  LOT 4:  pgs. 117/163 
VOLUME (MAP) ENVIRONMENTAL IMPACT STUDY FOR CORRIDOR Vc,  LOT 4. XX LOT 4_SUO 20070503ENGLi.doc 

� � � � � � � � � � � � � 	 � 
 � � � � 
 �

LOT  4  MOSTAR NORTH – SOUTH BORDER 
�����������	
����	
������� �

BOSNIA  AND  HERZEGOVINA 
PROJECT  "CORRIDOR  Vc MOTORWAY" 

 
Table 5.4.2: 
 

Chainage 
(km) 

Grease trap Estimated risk 
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 High risk zone 
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 High risk zone 
68+00,00 M-23 High risk zone 

 
Therefore, respecting actual conditions at individual locations which are described in detail as part 
of the present situation (hydro-geological characteristics, hydrological characteristics, hydrographic 
characteristics etc.) it can be concluded that significant water resources are in question  and that all 
potential influences must be analyzed and adequate protection measures  defined in order to 
decrease negative influences as much as possible. Considering all of the above mentioned, 
motorway influence on ground and surface waters will be analyzed in two stages, 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 motorway construction which can cause 
negative effects on the water flow regime and water quality. In this respect, the greatest threats are 
represented by: 
 

1. Construction works (blasting, deep excavation, destruction and removal of  natural top cover 
etc.). Possible disturbances in the natural food chain can occur, while removal of top soil  
creates new catchment surfaces, where muddy or another way polluted water  drains quickly 
into the ground and surface waters  

2. Construction machinery and equipment – potential danger of  accidental or other form of  
spilling of oil and oil derivatives, dumping of motor oils and similar waste material.  

3. Uncontrolled dumping of  excavated material and placing of asphalt mixing plants or 
machinery sites near the ground or surface water courses.  

4. Use of unacceptable construction materials. 
5. Uncontrolled drainage of waste waters  at construction sites or workers lodgings where 

smaller pollution level is possible and expected, from the food preparation process and the 
toilets and baths. 

 
Having in mind the spatial position of the LOT 4 motorway route, as well as the defined risk 
categories for ground and surface waters in this stage,  negative effects 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 supply system of the towns of Mostar, 
Stolac and Ljubuški are significantly displaced from the motorway route, thus negative effects are 
not expected.  
 
Respecting the hydro-geological characteristics and relations along the subject LOT 4 motorway 
route,  as well as the position of the route in relation to individual water sources within the public 
water supply system and local (rural) water sources placed within the subject area of research, it can 
be concluded that the motorway construction works  can have significant influence on these.  This 
can especially be evident if water sources are mudded, but also in the form of discrepancies in the 
hydraulic flow regime in case of massive blasting, and pollution with different hazardous materials 
used in construction technology or construction machinery drive. Positions of tall identified water 
sources along the LOT 4 motorway route, in relation to estimated risk level, is given in Table 5.4.3.  
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Table 5.4.3.  
Motorway chainage Catchment area Water source included 

in public water supply 
system 

Local sources Estimated 
pollution risk 
category 

From km 0+000-
0+080 passes 
through sanitary 
protection zone 

Bijelo polje - Salakovac 
(Mostar Municipality) 

 Low risk zone 

From km 5+455—
6+100-8+124 passes 
through the sanitary 
protection zone 

Bijelo polje -Bošnjaci (Potoci) 
(Mostar Municipality) 

 High risk zone 

App. at km 7+100 Bijelo polje  -Liv � ina 
(Mostar Municipality) 

High risk zone 

App. at km 14+000 Bijelo polje - Vrap� i� i 
(Mostar Municipality) 

 High risk zone 

App. at km 19+750 Bijelo polje - Bunari jug 
(Mostar Municipality) 

 High risk zone 

App. at km 27+600 Buna and Bunica - Posrt 
(Mostar Municipality) 

 Moderate risk zone 

App. at km 27+600-
28+000 

Buna and Bunica  -Kosor 
(Mostar Municipality) 

Moderate risk zone 

App. at km 28+070 Buna and Bunica -Buna-Blagaj 
(Mostar Municipality) 

 Moderate risk zone 

App. at km 32+740 Buna and Bunica  -Bunica 
(Mostar Municipality) 

Moderate risk zone 

App. at km 47+000 Bregava  -Vrhovnik 
(� apljina Municipality) 

Moderate risk zone 

App. at km 51+000 Studenci-Dretelj-
�itomisli � i 

 -bunar u Po� itelju 
(� apljina Municipality) 

Moderate risk zone 

App. at km 51+300 Studenci-Dretelj-
�itomisli � i 

 -Bobanovo vrelo 
(� apljina Municipality) 

Moderate risk zone 

From km 52+150-
53+500 passes 
through the saniktary 
protection zone 

Studenci-Dretelj-
�itomisli � i 

-Bjelave 
(� apljina Municipality) 

 High risk zone 

App. at km 53+800 Studenci-Dretelj-
�itomisli � i 

 -Surface water source 
from Trebi�at River 
(� apljina Municipality) 

High risk zone 

From km 54+000 -
55+000 

Studenci-Dretelj-
�itomisli � i 

 -Two wells 
(Dragi� evi� a bunar 
and Lazine) 
(� apljina Municipality) 

High risk zone 

km 59+200 Studenci-Dretelj-
�itomisli � i 

 -Donji Studenci Well 
(Ljubuški Municipality) 

Moderate risk zone 

km 59+500 Studenci-Dretelj-
�itomisli � i 

 -Kajtazovina Well 
(Ljubuški Municipality) 

Moderate risk zone 

km 62+100- 63+800-
67+329 passes 
through the sanitary 
protection zone 

Prud Water source - Prud  
In Croatia 

 High risk zone 

 
Analysis of the hydro-geological characteristics, hypsometric positions of these water sources in 
relation to the motorway route, as well as the defined pollution risk categories for ground waters, 
show that the given negative effects occurring during construction work can be strongest at the 
following water sources: 

 
1. Vrap� i� i water 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 Bošnjaci water source, i.e. the defined 
catchment area of this water source as well as filling of the karst aquifers in this catchment area  and 
the position of the water source itself in relation to the hypsometric level. In the ground plan and in 
relation to the motorway route, it is to be assumed that motorway construction and exploitation shall 
not have any negative effects, if proposed protection measures are set and implemented. However, 
having in mind the significance of this water source and positions of water supply system structures 
in this area, detailed hydro-geological field investigation works are required  as well as geotechnical 
investigation works in the Main Design preparation stage. 
Other water sources should not have any negative effects with respect to their position  and the 
defined hydro-geological relations. 
All mentioned water sources are marked on the map of restrictions of water 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, which is most likely to occur, such form of 
pollution is not permanent, and upon completion of construction works, with appropriate measures 
of excavation rehabilitation and adequate drainage, this occurrence should disappear completely. 
 
In order to minimize harmful effects on all of these water sources during implementation of 
construction works all given protection and prevention measures need to be undertaken for this 
construction stage in this Environmental Impact Study, in order to avoid erosion as much as 
possible in the zone of excavations, or possible seepage of oil or grease from construction 
machinery. 
 
Local underground water sources, occasional or permanent have been identified (Liv � ina, 
Kosor), along the LOT 4 route, and their positions identified by analysis of the hydro-geological 
soil structure in the lot 4 zone of  influence. These sources should be included in the public water 
supply system in the future At places where the motorway route passes in the immediate vicinity of 
these sources, negative influence on the water regime and quality of these sources are possible. 
Bearing in mind that these sources represent potential water supply in the future, prevention 
measures must be implemented. Data on the water quality and capacity of these sources are also 
available and on their hydro-geological parameters and this must be investigated in detail in higher 
design preparation stages.  
Insufficient data and investigation works cause us to take the potential motorway construction 
influence on the water sources with a delay, but also influence of waters on the motorway route 
itself. During environmental impact estimate their significance regarding future water supply was 
taken into account especially bearing in mind the ever growing trend of lack of potable water and 
the need to be safe and sufficiently supplied. Presently, this situation is quite justified since possible 
consequences would be permanent. Implementation of proposed protection measures during 
construction works the influence on these sensitive areas will be brought to a minimum However, 



 
 
 
   
 
 

 

COMPLETE  LOT 4:  pgs. 119/163 
VOLUME (MAP) ENVIRONMENTAL IMPACT STUDY FOR CORRIDOR Vc,  LOT 4. XX LOT 4_SUO 20070503ENGLi.doc 

� � � � � � � � � � � � � 	 � 
 � � � � 
 �

LOT  4  MOSTAR NORTH – SOUTH BORDER 
�����������	
����	
������� �

BOSNIA  AND  HERZEGOVINA 
PROJECT  "CORRIDOR  Vc MOTORWAY" 

the need for their further investigation is still present in the Main Design preparation stage. 
Therefore a check of possible assumed influences on waters must be done on the basis of data to be 
obtained after completion of investigation works, i.e. preparation of hydro-geological 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 route, as well as at places where 
the motorway route runs along the water course banks, significant negative influence is 
possible during the construction stage. This is especially relevant for junctions and interchanges in 
the vicinity of water courses where large scale work is expected. At all these locations along the 
motorway route, works can cause muddy water occurrence, but also backfilling of these water 
courses, or pollution with different hazardous materials. Implementation of numerous proposed 
prevention measures during construction works, negative influences will be brought to a minimum. 
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 present during use 
and maintenance, which have a negative effect on water quality. These are: 

 
1. Contamination of precipitation waters falling on the carriageway due to: 

o Loss of material from the motorway drive systems and lubricants (benzene, oils, 
motor oils, cooling liquids, etc.), 

o Tire particles and wearing course material particles (asphalt and bitumen particles), 
o Emissions of gas combustion (lead and lead compounds, non-combustible 

hydrocarbons, nitrogen oxides soot and tar). These pollutants can reach the ground 
and surface waters through precipitation waters from the carriageway. 

2. Sudden pollution caused by traffic accidents. Accidents cause spill of hazardous liquids and 
materials, most after spilling of oil and oil derivatives with the ability to diffuse into the 
ground. Pollution with oil and oil derivatives tends to be long term because of the 
complexity of water flows and underground water movements. Contamination can be 
activated in different hydrological conditions.  

 
It has to be stressed that the quantity of water pollution draining from the carriageway surfaces is 
directly connected to the number of vehicles operating on that particular carriageway. Considering 
the expected average annually daily traffic for LOT 4, significant influence on the surface and 
ground waters can be expected.  
 
If external and internal drainage systems are not designed and constructed in a technically correct 
manner, with all required waste water filtration structures, negative influences on water quality can 
be expected at this stage. This negative influences can be eliminated  applying all proposed 
prevention and protection measures in the higher stages of design preparation (Main Design), as 
well as in the preparation and construction stages.++  
 
It has to be stressed that in case of inadequate or irregular maintenance of internal and external 
motorway drainage structures in the motorway exploitation stage (oil and grease traps, filtration 
fields, lagoons etc.) negative influence on waters can be expected. 

 
Therefore, all assumed negative effects on waters in at this stage can be avoided or decreased 
through proposed protection and prevention measured, as given in Item 6.  
 
Based on international experience and using the interpolation method for different traffic loads, a 
rough estimate of the pollutant matter quantities can be expressed in the waters washing off the 
subject motorway. At this stage of analysis, the main laws can be established on global parameters 
only (traffic load, traffic structure etc.). Table 1 presents estimated expected values of pollutant 
matter in the waters washing off the LOT 4 motorway carriageway. 
 

Matter Unit 
meas. 

Section 
Mostar North – Southern 

borderline 
Suspended matter  mg/l 100-150 
Chlorides                                     mg/l 50-80 
Sulphates                                     mg/l 0.04-0.07 
Total phosphor mg/l 0.4-0.8 
Motor fuel  mg/l 0.005-0.008 
Mineral oils  mg/l 0.004-0.007 
Cadmium                             mg/l 0.002-0.005 
Chrome                                   mg/l 0.004-0.008 
Copper                                  mg/l 0.03-0.07 
Iron                                 mg/l 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 running off the carriageway must be 
followed. Main points especially important for calculation of these concentration values  can be 
systematized in the form of conclusions as follows: 

�  Highest concentrations of pollutant matter are registered in waters from the carriageway 
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 during the first 5-10 
min. Of rain, then concentration values suddenly drop. 

�  Concentrations of suspended particles are proportional to the rain intensity and highest 
concentration values are reached during the strongest flow. 

�  Water loss due to sprinkling during vehicle passing does not exceed 10% of total 
quantities. 

�  Loss of materials from the carriageway during the dry period due to air flow caused by 
passing vehicles  does not significantly influence concentration decrease. 

�  Pollution of surface waters due to drainage from carriageway surfaces can be significant, 
and therefore a detailed analysis must be done and protection measures implemented.  

�  Pollution caused by traffic accidents represent a special kind of problem and are not 
included in the above given conclusions. These occurrences shall be separately analyzed 
as part of the Chapter on possible accidental situations. 
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Since the most significant waster source which are a part of the central water supply system  for 
public water supply of  the towns of  Mostar, Stolac and Ljubuški quite displaced and distant from 
the motorway route, greater negative influence is not expected. 
 
As in the process of motorway construction, during the motorway exploitation stage also, the 
identified water sources in the public water supply system and local (rural) sources as well can be 
exposed to pollution. This negative influence is  evaluated insignificant and is in accordance with 
this, prevention and protection measures are proposed. 
 
During the exploitation stage, as well as during construction,  negative influence can be expected 
at the following water sources: 
 

1. Vrap� i� i water 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) 

 
 

At places where the motorway route passes in the immediate vicinity  of the underground water 
sources or occasional water sources (Liv� ina, Kosor), identified during analysis of the hydro-
geological soil structure, slight negative influence on the water quality of these water sources can 
be expected.  
 
At all places of intersection of collision of the motorway and water courses, as well as i9n areas 
where the route runs along river banks, slight negative influence is expected on the water quality 
during the motorway use. 
 
All expected negative influence on waters during the motorway exploitation 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 vehicles transporting hazardous cargo, spilling of 
dangerous and harmful material can occur along the motorway and surrounding area if there are no 
vertical barriers to prevent this (safety fences of New Jersey concrete blocks) to physically prevent 
vehicles from turning over. Accidents where fuel and oil are spilled are most frequent, and these 
liquids diffuse into the ground very quickly.  
Probability that these accidents will occur is very little, however, if they do occur, consequences can 
be very big and long. This is especially significant for section parts passing near significant water 
sources, local source zones of influence and border areas of water protection zones and placed 
where the motorway crosses over open water courses. Because of the complexity of underground 
water flows, oil pollution can have long-term effects.  

Having in mind significant consequences in case of accidents, apart from the prevention measures, 
an operational intervention plan must be ready for such cases, to be applied in the motorway 
construction and exploitation stage if needed. 
 
 
5.5 INFLUENCE ON AIR 
 
 
5.5.1 Introduction 
 
Energy for movement in traffic modern vehicles obtains exclusively trough internal combustion 
engines, mostly using liquid fossil fuel. This type of drive will remain dominant in the near future 
as well, with significant technical improvements and increased use of different types of gasses and 
fuel. Products of internal combustion process are different gasses and soot. Some of these products 
can have harmful effects on  humans and other living organisms, depending on their concentration 
levels in the air. The gasses can be divided on those having a global influence and those that act at 
the local level.  
 
Matter that have global effects are  carbon dioxide (CO2), which is not harmful along the motorway 
routes  but greatly contributes to the greenhouse effect. Sulphuric dioxide is created in diesel 
engines and causes the effect of acid rains. Contribution of traffic to the 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 and lead fall into the category of 
local effects. Carbon monoxide or carbon(II)-oxide is created due to incomplete combustion  
process in the engines and with the help of accelerant or catalyst it can be completely removed from 
the exhaust gasses. This gas is not harmful to people or environment in its usual concentration 
levels along the motorway route and is not the subject of this Study. However, in closed areas, it 
can  quickly reach a concentration level poisonous for people. 
 
Nitrogen oxides are created during the combustion process at very high temperatures. In the engines 
themselves only nitrogen monoxide is created (NO), which is transformed into the toxic dioxide 
under atmospheric influence (NO2). This gas, furthermore and depending on the temperature and 
presence of ultra-violet rays, helps to form the ground ozone layer, which represents a special 
problem in the cities. Nitrogen dioxide irritates the respiratory tract. 
 
Hydrocarbons are found in fuel,  created by incomplete combustion process within the engine. A 
catalyst can help remove these from the exhaust gasses. Most of the hydrocarbons which are present 
in the environment in their usual concentration levels are relatively quickly degraded and have no 
harmful effects. An exception are the poli-cyclic aromatic hydrocarbons (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 combustion process under high pressure. Higher 
concentrations of the soot, in combination with other loose particle (dust), can harmfully act on the 
photosynthesis process of plants, due to its settling on the leaves and plants. There is an assumption 
that long-term exposure to diesel soot can have a cancerous effect on people, individually and in 
combination  with hydrocarbons settled on the soot particles. This assumption has not been 
unilaterally proven and as a result, unilateral border values of emission have not been adopted. 
  
Toxic influence of lead on people, according to present knowledge, can primarily be seen in its 
influence on hemoglobin synthesis and the nervous system. With increasing use of lead free fuel, 
this problem looses in its significance, and it is expected that lead free fuel with completely solve 
the lead problem. 
 
Air quality largely depends on the distance of the observation point from the source of pollution, as 
well as on the air stream and terrain configuration.  Terrain configuration is connected to air 
streams, changing its direction and speed, but also influences the speed of air exchange. Slower air 
exchange process occurs in closed valleys of canyons, causing accumulation of polluted air. On the 
hill slopes and plains, the air exchange process is quicker making the pollution level lower. In 
general. It can be said that concentration levels of pollution and polluted air quickly decrease with 
increasing distance from the source in flatlands and flat terrain configuration, 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 air bearing pollutant matter 
 
N practice, simple and empirically obtained formula are most frequently used, and one such model, 
used in Germany, serves as a guideline for calculation of pollution level along the roads -  MLuS-02 
(Merkblatt über Luftverunreinigungen an Straßen ohne oder mit lockerer Randbebauung). 
 
A calculation of yearly emission levels of pollutant matter is given below according to emission 
factors calculated by the model MLuS-02. The emission factor will be multiplied  by the total gross 
section length to obtain total yearly emission levels. Emission factors are calculated for  the year 
2013, with the assumption of  the largest traffic density on the section, which is 17810 vehicles.  
 
Table 1. Emission levels expressed in y/(km×h) 

No. of vehicles NOx Benzene PM10 

17810 2.019,0 4,891 99,355 
 

Table 2. Yearly emission levels expressed in  g for the complete section (67,3 km) 

No. of vehicles NO2 Benzene PM10 

17810 1.161,95 2,81 57,13 
 

Air quality evaluation was done on the basis of long-term experience on a number of similar 
projects. It is a combination of expert evaluation and  an analysis model.  Exact air quality 
evaluation in the wider corridor area, as in other parts of Bosnia and Herzegovina is a subject 

exceeding the boundaries of this Study. This problem should be dealt with at the rate or regional 
level, with a strategy for air quality evaluation. Air quality measurements done at one point in the 
town of Mostar do not represent a basis for evaluation of air quality around the planned motorway, 
because the measurements were done in the town area while the motorway route is outside the town 
boundaries, at a significantly higher terrain configuration. Tables 4-5 clearly show that its influence 
on air quality is spatially very restricted and that it influences only approximately 100 meters on  
each side of the motorway borderlines, and the effects of present concentration levels can be 
expected only at that particular distance and it can be disregarded at distances longer than the one 
given. Since the motorway passes at a significant distance from the first residential buildings in 
Mostar, we are of the opinion that such a group of facts is more than sufficient to conclude that air 
quality will not be degraded. 

 
A supplement is given in attachment -  calculation of the mead annual emissions of pollutants and 
emission factors. Due to use of a younger  version of the model (MLuS 02 geänderte Faßung 2005) 
the numbers slightly differ from the previous calculations. Average wind speed was also used given 
in the Study – 3.3 m/s. This is at the same time the only meteorological parameter  used in the 
Model.  The type of road taken was the motorway, with no speed restrictions. Calculations were 
done with the calculation model of the Ingenierbüro Lohmeyer Company. The calculations also 
include floating particles, diam. Up to 10 mm (PM10). The mark 98% in the tables  marks the value 
„98 percentiles“,, which is less than 98% of expected values. Since the smallest expected traffic on 
the section in the year 2013 is 10126 vehicles, on the section Me� ugorje Interchange – End of LOT- 
4, and the greatest expected traffic of 17810 vehicles on the section Mostar South Interchange –  
Po� itelj Interchange, the numbers of 10000 vehicles and 20000 vehicles were chosen as entries for 
calculation of pollutant concentration levels.  
 
Table 3. Emissions expressed in  g/(km×h) 

No. of vehicles NO2 Benzene PM10 

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. EU in the table means 
that the given values are according to the European Union regulations and that there are no legally defined 
values in the Federation of Bosnia and Herzegovina . 

Forecasted average traffic Distance from the 
motorway border/m 

Concentration of  
NO2/mmmmgm-3    

Concentration of 
Benzene/mmmmgm-3 

Concentration of 
PM10/mmmmgm-3 

  Average 98% Average Average 
0 17,5 37,4 2,6 

10 14,3 30,7 1,6 
 

20 13,2 28,4 1,3 
 30 12,5 26,8 1,1 
 40 12,0 25,7 1,0 

10000 50 11,5 24,7 0,9 
 60 11,1 23,8 0,8 
 70 10,7 23,0 0,8 
 80 10,4 22,3 0,7 
 90 10,1 21,7 0,7 
 100 9,8 21,1 

0,128 
0,077 
0,063 
0,055 
0,049 
0,045 
0,041 
0,038 
0,035 
0,032 
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. EU in the table means 
that the given values are according to the European Union regulations and that there are no legally defined 
values in the Federation of Bosnia and Herzegovina 

Forecasted average traffic Distance from the 
motorway border/m 

Concentration of  
NO2/mmmmgm-3    

Concentration of 
Benzene/mmmmgm-3 

Concentration of 
PM10/mmmmgm-3 

  Average 98% Average  
0 23,0 48,9 5,2 

10 18,8 40,2 3,1 
 

20 17,4 37,3 2,6 
 30 16,5 35,3 2,2 
 40 15,8 33,7 2,0 

20000 50 15,2 32,4 1,8 
 60 14,6 31,3 1,7 
 70 14,2 30,3 1,5 
 80 13,7 29,4 1,4 
 90 13,3 28,6 1,3 
 100 13,0 27,8 

0,257 
0,154 
0,127 
0,110 
0,098 
0,089 
0,082 
0,075 
0,069 
0,064 
0,060 1,2 

Highest allowed value  60  5 (EU) 50 
 

The Model MLuS-02 does not give concentrations of  O3, therefore the matter is not expressed. 
Generally, concentration of O3  in the air is connected to the concentration of NO2, but it depends on 
other parameters and complex chemical processes as well. The Model MLuS-02 does not offer the 
concentration of overall loose particles of total  vaporizing organic compounds (VOC), and the 
value of 98 percentiles for PM10, (but only the mean value), therefore , the value is not expressed. 

The Model MLuS  was generally developed for the motorway sections outside cities, which have no 
safety fence or the fence is very low. In such surroundings, accumulation of pollutant matter  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 well as large concentration of  
sources of pollution which are a precursors of ozone, cause concentrations that can have a negative 
effect on the health of people. The motorway route passing by Mostar is in a tunnel and only a small 
part of the section exits the tunnel and passes over a viaduct and hill slopes, with more than 100 m 
height difference between the motorway and first houses, and according to the layout plan, with 
over 200 m distance. 

The Model MLuS can not calculate the overall concentration of VOC, but can calculate benzene 
concentration. This value is within legal limits and can be considered as a representative of overall 
vaporizing organic compounds.  

 
These levels of concentration are not considered harmful. According to the Bylaw on air quality 
border values («Official Gazette of the Federation of Bosnia and Herzegovina»,No. 12/05), 
concentration of 60 mg/m3 has been set as the border value , and values under this have no harmful 
effects on people. Concentration of NO2 of 40 mg/m3 is accepted in the EU (1999/30/EC) as border 
value at which no harmful effect on people are noticed at longer periods of exposure. Border value 
of Benzene is 5 mg/m3 (2000/69/EC). There are no set regulations in the Federation of Bosnia and 
Herzegovina on border values of Benzene concentration. 
 
It can generally be said that the motorway passes through area with no major pollutants, with the 
exception of Mostar town, therefore the air can be considered as clean. Values given in the Table 
represent overall concentration values of respective pollutant particles along the motorway. These 
values are, as seen in the Table,  lower than the values set by the 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 number of vehicles in this area 
(approximately 30.000) and vehicle age – 18 years on the average. Mostar is situated in the Neretva 
River valley, closed from two sides by surrounding hills, making these natural  decrease air 
circulation which is largely directed along the river canyon. The river canyon acts as an air flow 
canal. During stable weather conditions, during the winter period, without winds, air flow through 
the canyon is weak, and the polluted air above the town cools due to a colder base. Such cooled air 
is heavier than the air in higher layers making it stay at the bottom, creating the well known effect 
of fog mixture, occurring during cooling in the air, with dust and pollutant gasses (Engl. smog – 
SMoke + fOG). During the summer months with stable weather conditions without wind, the 
ground and air which is in contact with it start warming up and such warmed air is less dense that 
cool air in higher layers. It starts rising  due to the  air buoyancy force. At this point air circulation 
is initiated – air is lifted along the hill slopes, where air lifting is most strongest at sunny parts of the 
hillsides.  
 
Therefore, maximum pollution can be expected during the winter period and stable weather 
conditions without wind. During the summer months, at same weather conditions, pollution will 
also be somewhat higher, but still less than during the winter. Due to air rising along the hill slopes 
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during the summer, at higher altitudes in the hills, maximum concentration 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 (mean wind speed is 3,3 m/s, as opposed to  
� apljina where the average wind speed is 1,4 m/s, and Neumu  -  2,3 m/s). Most frequent winds in 
Mostar are northern and southern winds, following the direction of the Neretva River canyon and 
clearing the air in the town. 
 
In order to evaluate the air quality in Mostar, one should have the results of measurements of air 
pollution at several locations in town – which would cover the complete town area. Continuous 
measurements at one location only, whose results are given in the chapter on air quality evaluation, 
are actually not representative values for the complete town area. The given values are relatively 
high, since measurements were done at a position with a larger quantity of pollutants. According to 
the Tables it can be concluded that it is enough to observe a 100 m corridor along the planned 
motorways in order to evaluate whether pollution concentration will be higher in the surroundings. 
It is evident that pollution concentration decreases almost by one half at a distance of 100 m. 
 
If we add all expected pollution concentration values which would originate from the motorway, 
even in cases of exceptionally high traffic load of 20.000 vehicles/day, to the existing values, and 
taking into consideration that all proposed routes are more than 100 m away from the main roads 
and intersections in the towns, as well as from industrial structures, it can be concluded that overall 
values, even in the vicinity of the motorway, are sufficiently low and in accordance with legal 
border values. At some places, significantly distant from Mostar, the motorway passes nearer than 
100 m to some houses, but considering that pollution in these areas is insignificant because there is 
no large vehicle traffic or industry, the set legal values will not 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 influence on the environment, which 
is a result of its physical structures, construction activities, and primarily, the influence resulting 
from the ongoing traffic, like noise, air pollution, carriageway water drainage, change in land use 
(access to plots, decrease of overall plot surface), negative influence on property and ownership, 
soil drainage, loss of  habitats, function of habitats (decrease and destruction of habitats due to the 
traffic corridor), as well as emergency, accidental situations and their secondary effects – especially 
when transporting hazardous goods. 
Motorway construction negative influence effects physical loss of agricultural land which will be  
taken for access road construction ( 40 m coverage), i.e. it will have a negative effect through 
pollution of agricultural and forest land as well as water surfaces which 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 completely lost for agricultural use 

– 40 m zone 
 

 40 M ZONE 
Sub-categories 
a1 % a2 % a3 % 
15,78 ha 36,09 ha 23,13 ha 52,90 ha 4,81 ha 11 

 
As seen in Table 1, overall loss of agricultural land sub-category a1, is 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 by motorway construction, which will 
surely make access to these plots difficult and as a consequence farming on these plots. 
 
The land is primarily influenced by cuts and fills. Good construction practice recommends that 
construction sites and places of work should be of limited size, to decrease loss of land, as well as 
repeated use of top soil and its storage during construction. 
 
After completion of work, protection measures must be applied, including use of hassock and soil 
covers made of organic material for erosion control. Construction sites and working plants must be 
restricted and nearby land protected against compaction by heavy machinery. 
 
Land sensitive to compaction by heavy construction machinery must be protected and avoided for 
storage areas for this machinery, but also as dumping or storage sites for material. Use of geotextile 
is recommended in all zones temporarily used as construction site areas or transport sites. 
 
Also, protection measures must be implemented to prevent erosion at places of cuts and slopes. 
 
5.6.2. Contamination of agricultural land 
 
Overall surface area of agricultural and forest land, as well as large surfaces which are under 
negative influence are given in Table 2. 
 
Table 2.  Categories and sub-categories of agricultural and forest land, and water 

surfaces which are under negative motorway influence 
   

Agricultural land ha Forests and forest land ha Water surfaces ha 
88,52 % of the 500 m zone 0,42 % 
540,7 ha (17,63%) 2174,98 ha (70,90%) 12,8 ha 
a1 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 negative influence is 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 sub-category a1-5,88 %, the 
least on sub-category a3-1,88 %. 
 
Water surfaces under negative influence represent 0,42 % out of the total area of influence. 
Although, relatively, this is the smallest surface area percentage, still, because of the significance 
given to water in this area, maximum efforts must be given to water protection. This is especially 
relevant for ground water protection which can easily be polluted due to terrain permeability. 
  
Negative traffic influence is caused by bad technical condition of the vehicles (vehicles without 
catalyst), insufficient use of gas and alternative fuel sources, bad regulations on emission of gasses 
from vehicles, inadequate standards for fuel quality, etc. 
 
During the combustion process in the engine a whole specter of anorganic and organic compounds 
is created. Composition of exhaust gasses depends on  the type of fuel used, degree of combustion 
and the engine operation regime. 
 
Problems occurring are loose air pollution caused by traffic (lead, CO, formaldehyde, VOC, 
Benzene, heavy metals, NOx, suspended particles, ozone, dust etc.), water and soil contamination  
caused by traffic (dust, soot, lead), emission of vapors during fuel intake 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-category a1 (agro zone a1), since 
this is the most significant zone for agricultural production. Since irrigation is possible on this land, 
in the river valleys, production in protected spaces must be stimulated, e.g. greenhouses etc. 
Agricultural production in controlled spaces must be stimulated in areas near the motorway route in 
order to decrease physical contamination of the culture itself in the growth process, primarily with 
dust particles carrying absorbed particles of other pollutants (oils, rubber etc.). 
 
Soil in the  agro zone a1 – directly threatened by contamination – is in the area of Kosor, Malo polje 
and Hodbina, around and between the Rivers Buna and Bunica, and in the area of Bivolje brdo and 
Domanovi� i. 
 
 
5.6.3. Influence on surface waters 
 
Water is a precondition for life and agricultural production as well. The problem of water is 
specially emphasized in the LOT 4 area, with frequent occurrence of drought during the months of 
July and August, when the courses in this area are the only source of water for  the needs of 
agriculture, people and livestock.  Therefore water protection must be a priority during motorway 
construction works. 
The planned motorway route passes over water courses at five points. These are: The Rivers Buna, 
Bunica, Neretva, Studen� ica and Trebi�at, as well as occasional water courses ( occurring during 

the winter period after abundant rains) Posrt and Rotimski potok. Especially sensitive is the area 
around and between the Rivers Buna and Bunica, which are used for irrigation of surfaces in the 
agro zone a1, as well as watering of livestock. Similar situation occurs near other rivers as well. 
 
The areas of  LOT-4 influence are the Adriatic Sea catchment area which means that any kind of 
pollution of contamination will ultimately end in the Sea. 
 
In order to decrease  negative influences on waters and rivers as much as possible, construction 
works  on the abutment foundation works and retaining walls, as well as on other structures near or 
on water courses will have to be done during the low water level periods which is mostly during the 
summer months, from June to September. Any kind of pollution of contamination with oils and 
lubricants must be avoided, or with any other dangerous substances hazardous for ground or surface 
waters. Oils and lubricants must be bio-degradable. Adequate construction site management must 
be implemented. 
 
Maintenance, loading and cleaning of construction machinery must be done at safe locations, at a 
safe distance from surface waters. 
 
In order to collect polluted water discharging from motorway (oils, rubber abrasion, particles and 
salt during winter) and prevent pollution of water courses, apart from motorway drainage system, 
collection basins must also be constructed, sand filters and grease traps. Discharge of filtered water 
into the water courses can be done only at places where there are no sewage systems. 
 
 
5.7 INFLUENCE ON FLORA 
 
Construction work along the motorway route are expected to have a direct negative influence on the 
flora and vegetation through a decrease in the number of populations as well as surfaces of some 
mentioned plant communities and agricultural sorts. 
 
The greatest negative influence is expected to occur in the River canyons of the Buna, Bunica, 
Neretva (ait), Studen� ica and Trebi�at Rivers. Buna and Bunica River canyons are crosses by 
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 to a minimum, still 
the surfaces of canyon rocks, populated with valuable and rare endemic plants and plant 
communities will be changed. The influence will be a direct one in the sense of decrease of some 
plant sorts, but also in the change of composition and surface areas of plant communities as units. 
The Neretva River will be crossed by a bridge 950 m long, at chainage 50+375,00 to 51+325,00. 
During bridge construction, negative influence is possible on the floristically poor, moist plant 
communities around the Neretva River aits. The Studen� ica River is crossed with a bridge 570 m 
long, at chainage 59+015,00 to 59+585,00, and not far from that position, the Trebi�at River is 
crossed by a viaduct 345 m long, at chainage 61+110,00 to 61+455,00 km. Therefore, there will be 
direct negative influence on some plants and plant communities dwelling on rocks. This is 
especially relevant for  sensitive communities with St. John's wort (Adiantum capillus- veneris) on 
the rocks and river terraces. 
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At the same time, surrounding areas will be temporarily or permanently damaged and changed due 
to construction of approach roads, dumping sites, parking areas for construction machinery etc. This 
influence can be direct , by disturbing the natural balance  of soil, ground waters and microclimatic 
characteristics of habitats. Degradation of natural habitats and climatic and zonal vegetation, will 
create an opportunity for spread of  neophytic sorts. 
 
Construction and exploitation of the motorway will introduce new sorts and enable their spread due 
to transport of material, machinery, and general increase in communication, especially the bio-
geographically similar sorts. 
 
5.8 INFLUENCE ON FAUNA 
 
Literature states a large number of amphibian and reptile sorts abiding in the Corridor Vc motorway 
route area, section Mostar North – Southern borderline, and especially a significant bird fauna.  
Except a very high degree of biological diversity, this area is also characteristic with large 
populations of some  sorts, which in the sense of a large gene basis, (genetic diversity) enables 
stability of these populations, i.e. survival of these sorts. 

Analysis of the list and distribution of the fauna in the wider motorway influence area  showed that 
construction and exploitation of the subject motorway will have a significant negative 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 respect to the length of the 
planned tunnels, which also requires special measures of protection and monitoring. 
 

Every construction work or road construction work, especially one with safety fences, for some 
animal sorts completely prevents communication and for others makes it extremely difficult to 
communicate with representatives of the same species on the other side of the fence. In this sense, 
significant influence is expected on medium and large mammals. Exception are motorway sections 
passing through tunnels, over viaducts and bridges. The subject motorway section is therefore 
approximately 30,5% free due to numerous mentioned structures. Arrangement of these structures is 
relatively favorable and offers a degree of freedom in communication, decreasing negative 
influence on animal migration. An exception are sections between chainages 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 during the first two stages: preparation 
stage and construction stage itself, especially during construction of viaducts over the Neretva and 
Trebbia Rivers. Direct loss of habitats for marsh birds (egret, great haron, cormorants, grebe...) and 
song-birds in the area of flood forests of osiers and poplars near Grahova, will be evident through 
destruction of vegetation due to the preparation and organization of construction site and during 
operation of machinery during construction of piers. 

   

Fig. 1-2. Grahova -  Influence on bird habitats, amphibian, reptile habitats and vegetation 
 
Action plans must be prepared for the mentioned sorts with detailed protection measures, 
betterment and preservation of sort and habitat, as well as discovery of new locations for sorts most 
directly influenced by planned activities. 
In accordance with the above mentioned, a zero level of the number and time distribution of sorts 
must be established prior to any kind of operational activities in the field 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 document), it is necessary and justified since 
some sorts and their population  are at a critical level of endangerment. This is the transformation of 
the Hutovo Blato area into a nature park, the Neretva River delta and the Trebi�ata River water 
course, which are in the process of being proclaimed nature parks (Neretva River in Croatia and 
Trebi�at River in Bosnia and Herzegovina) , scientific research being undertaken during the periods 
1997/98, 2000/2002, (Hutovo blato), 2002/2005 (Neretva River delta) and Trebi�at River 
2000/2006. The Project are financed by the  REC B&H, REC Croatia, SDC, Ministries of Croatia 
and Bosnia and Herzegovina, EU, USAID, Municipalities of � apljina, Ljubuški and Grude. 
All these projects were aimed at preservation and protection of nature and landscape diversity of a 
wider Neretva River delta  (Borderline area) 
 
Except the aqua-fauna, under direct influence will also be  reptile and amphibian habitats. Loss of 
habitats will especially be marked during the first two construction stages, thus alleviation measures 
must be proposed through  discovery of alternative habitats for both groups.  
Alternative locations are possible in the peripheral area of Grahovo polje and south of toward 
� apljina. 
 
Although it is a fenced motorway, animal casualties can be expected during attempts to cross the 
motorway In this sense a significant negative influence is not expected in the bird community as 
opposed in the  fauna of small medium and large mammals and reptiles which are numerous in this 
area. 
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5.9 INFLUENCE ON LANDSCAPE 
 
Analyzing the area of motorway influence, especially the immediate area of influence, three 
categories of landscape have been identified. A category is identified as a result of characteristics of 
an individual landscape unit and the changes in landscape which would occur as a result of 
motorway construction. Conflicting areas have been identified  in the area of influence regarding 
protection and preservation of present landscape values and potentials, as well as area as a whole as 
a limited resource. The distinction was done in three following categories: 
 

- Category I – extreme landscape sensitivity = extremely large influence 
- Category II – high landscape sensitivity = high influence 
- Category III – less sensitive landscape = medium to small influence 

 
Based on the division of wider area of influence into several landscape units (chapter 4.9), the 
influence foe each of these landscape units was analyzed. 
 
1. Upper Neretva River course, from Mostar to the Buna River delta – Category  II 
 
Area of influence from chainage 0+000 km to chainage 6+000 km 
 
Beginning of the route is in the area characterized by the transition from the flatland along the 
Neretva River into the hillsides of Prenj mountain in the north and  Vele� Mountain in the east. 
Landscape is characterized by a system of fields surrounded by scattered settlements. Interference 
of the motorway on the area will primarily be in the division or separation of the area. At the very 
beginning, the motorway separates the settlement of Podgorani from the fields, cuts the Dubrava 
settlement area and further on separates some parts of the  Lišani village. Additional interference 
will be seen in the changed visual effect of the area, which will especially 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 route in the area of first landscape unit is 
situated on the slopes of the Vele� Mountain and the and Podvele�je area, immediately above the 
inhabited areas and the town of Mostar. An advantage is that most part of the route in this area 
passes through tunnels, especially the part bypassing the Mostar town area. The remaining part of 
the route will generate a significant amount of interference, especially because of large visual 
exposure from the valley. Final evaluation of the interference will primarily depend on the technical  
solution of the route in the elevation sense. A favorable solution would be that the route be as much 
as possible in a cut when it is not in a tunnel, in order to preserve the 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 the farthest southeast part of 
Mostarsko polje field area, where it crosses over the Buna River  course and rises again along the 
slopes of the Hum Mountain  toward the central karst plain. The largest interference is expected 

along the Buna River bed, because the river will be crossed by a bridge  and the motorway will pass 
on a high embankment. 
 
2. Central karst plateau on the left Neretva River bank, surrounded by the mountains Hum, 
Hodovo,and the  Bregava River canyon –Category  III 
 
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 Mountain belongs to the part where the 
route passes from a river valley toward the central plateau. Interference will mostly be concentrated 
on the first part of route consisting of several viaducts and a bridge over the 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 is on the left plateau, a wide area, sparsely 
populated, with some smaller settlements, mainly formed by smaller hamlets. Analyzing the 
interference of the route as a whole, smallest interference is expected in this part. This is due to 
favorable relief characteristics, nearly without any structures n the technical sense except one tunnel 
(tunnels are the best solution for incorporation of the route into the landscape, from the visual 
aspect). 
 
2. Central part of the Neretva River course, from the Buna River delta to � apljina –Category  I  

Area of influence from chainage 50+000 km to chainage 52+000 km 
Narrow strip along the end part of the Neretva River canyon, outstanding by its natural elements 
and cultural values. Crossing over the Neretva River by a bridge is at the very end of the canyon , 
app. 500m away from the old Po� itelj town. The planned works (bridge)  will have a very 
significant interference on the landscape of the wider area, because of its large size and dimensions 
it will be very noticeable from afar. This can be seen as a problem of blocking the view on Po� itelj 
from the other Neretva River bank, and also the view from Po� itelj on the downstream course of 
Neretva. Loss of spatial integrity will significantly interference on the perception of the whole area. 
 

3. Area from � apljina to Ljubuški in a valley between two rivers –The Trebi�at and 
Studen� ica Rivers –Category  I 

 
Area of influence from chainage 52+000 km to chainage 59+000 km 
After crossing over the Neretva River, the route continues along the right Neretva River bank on the 
slopes of the  Crnica Mountain, following the terrain up to the Zvirovi� i settlement. Up to chainage 
56+000 km, the interference can be marked as acceptable,  since the route insignificantly interferes 
with the present state. However this level of interference changes as we approach the Zvirovi� i 
settlement, where the route passes through numerous fields in karst terrain, fenced with dry wall, 
still in their original function. A larger number of fields would be permanently destroyed by the 
motorway; the works have a significant negative interference on the preserved, 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 Studen� ica River water course, runs along the  
Bijela vlaka plateau, bridges over the Trebi�at River.  Largest interference represents two bridges, 
having a large negative influence on the present, very valuable, river landscape. 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 marked by typical landscape with  a row of 
smaller fields fenced by a dry wall. Greatest interference will be precisely the passing over the dry 
wall  and fields in the sinkholes, which will permanently destroy and loose  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 nature areas which 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 Po� itelj 

 
Negative interference can be expected in the area where the motorway crosses the canyons  or 
valleys of these rivers. This is especially relevant for plant communities 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 and  on which the motorway can not have 
any negative influence, are the Kravica falls, at app. 500 m away from the route. Considering the 
nearness of the motorway and permeability of the karst terrain, and the sensitivity of the eco-system 
of the tufa barriers,  protection measures must be imposed for protection of these from accidental 
situations. 
 

 
 

Figure 2.  Kravica Falls on the  Trebi�at River 
 
The Buna Well is approximately 1,7 km away, and the Bunica well app.1 km. They are not directly 
influenced, and with application of protection measures  given in this Study, unfavorable effects are 
not expected. The Grahova are is in the Third protection zone of the Bjelave water source. 
 
The most significant protected area in the wider zone is the Hutovo blato area, app. 3 km away from 
the motorway route and not directly influenced.  
 
Considering the favorable position of the motorway route  in relation to the above mentioned 
protected nature parts, respecting all given protection measures, general, special and technical 
measures, significant adverse effects are not expected on these protected areas. 
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5.11 INFLUENCE ON THE CULTURAL AND HISTORICAL HERITAGE 
 
Influence of motorway construction on the cultural and historical parts of the landscape is analyzed  
irrespective of the defined zones. Analysis of the influence of motorway construction on the cultural 
and historical heritage has shown the degree of their exposure to negative influence and proposed 
the following protection measures: 
 

- Displacement of the route – in cases of possible physical destruction, and threat to the main 
values of the cultural monument. 

- Relocation of the  cultural monument – in all instances when this action is possible  without 
threat to main values of the cultural monument. 

- Protection of cultural monument  on the spot– in cases when the cultural monument and its 
main values can be protected  with special protection measures at its original location. 

- Research and documenting of cultural monuments – measures implemented for all 
endangered cultural monuments, including conservation of movable archeological finds 
from the endangered sites and zones.  

 
Data attached was obtained from available documentation of the Department for protection of 
cultural and historical heritage ( HN�), including data on the documented and protected cultural 
monuments in the subject area. Due to a limited time period, a supplement of the list of 
archeological sites is possible, and this will be possible only after geodetic staking out of the route 
and additional funding. Therefore, we must stress that this is not a final number 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 several factors which have a crucial 
significance for such an evaluation: 
 
Population fragmentation leads to separation of population and increase in the number of casualties 
among animals in the attempt of crossing the motorway, it influences migration and the possibility 
to fulfill the basic needs of livelihood. Attention must be given to this factor along the complete 
motorway route.  
 
Irregular disposal of waste (remains of plastic foil, remains of bitumen etc.) is a potential danger for 
game (injuries). Food leftovers, which attract predators because it is an easy source of food, and in 
turn they loose their basic fear of man, representing danger for the nearby settlements. (Fox, dogs 
and cats etc.).  
 
Earth and other type of works accompanied by heavy machinery noise and movement of people will 
agitate game and animals, and they will have to look for more quiet and safe places. Because of this 
the hunting ground owners along the future motorway route will have multiple losses, like: increase 
in damage on the grounds (agriculture and forestry) game (poaching). 

 
Increase in the accident rate among people and animals is also expected (traffic accidents), and 
consequently increased insurance policy costs for hunting ground owners by insurance companies. 
 
The designed motorway route is acceptable from the aspect of hunting and protection of game and 
animals, along with installation of safety mechanisms (safety fences, 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  
 

Name 

Total 
surface 

area 
(ha) 

Linear loss of 
hunting 

grounds (km) 

Mostar 79400 17,88 
Stolac 29067 0,16 
� apljina 25636 19,60 
Ljubuški 27000 6,56 
TOTAL  44,20 

 
Direct losses must be added to indirect losses, which will be defined by the Law on hunting. Areas 
which will stay outside the hunting grounds according to that Law and thus decrease the overall 
hunting area can be calculated on the basis of given linear losses for hunting grounds along the 
route – shown in Table 1. 
 
Laws for management of hunting grounds must be coordinated with the new situation and 
calculation of hunting ground surfaces for all types of game, also considering the game and animal 
protection program on surfaces outside the hunting grounds, which in turn requires a revision of the 
hunting ground regulations and program of animal and game protection. 
 
Undoubtedly, the motorway will significantly influence all types of game and animals after its 
construction. Because of this a certain time period will be needed after completion 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 of the future planned motorway in the Vc 
Corridor  through Bosnia and Herzegovina, LOT  4, Mostar – Croatian borderline, (south), 12 
possible route variant solutions were offered. Further comparison and analysis defined the variant 
for preparation of Environmental Impact Study and the Preliminary Design. Although the chosen 
variant solution for the most part is similar to the variant no. 7 of the Planning and Study 
documentation, some parts differ significantly. Therefore, we can conclude that this is a separate 
variant solution of the future motorway route 

An evaluation of the influence of noise on the environment was done for the subject variant 
solution, for regular road traffic. Data given in Table 1 was used, for the Average Annual Daily 
Traffic (AADT) for some route parts for the year 2013, when the motorway commissioning is 
planned.    

 
Table 1. – Forecasted AADT for the year 2013, for the Corridor Vc motorway through Bosnia 

and Herzegovina – LOT 4: Mostar – Croatian borderline (south) 

5.13.1 Section Length 
(km) 

Pass. 
Veh. 

Bus Tv<3t Tv 
3-7t 

Tv>7t Total 

Beginning of LOT 4 – Mostar North 
Interchange 9,80 10372 281 978 500 1182 13314 
Mostar North Interchange – Mostar 
South Interchange 16,45 10332 421 855 437 1033 13078 
Mostar South Interchange – Po� itelj 
Interchange 19,65 14123 501 1171 599 1416 17810 
Po� itelj Interchange - Me� ugorje 
(Zvirovi� i) Interchange 12,10 11241 467 953 487 1152 14301 
Me� ugorje Interchange – End of LOT 4 9,329 8000 335 659 337 796 10126 

 
In further period of motorway use, along with the control traffic counting, in periods of 2 years, 
control measurements of traffic noise levels are also planned.     

 
The following data base documentation was used  for preparation of the part of Environmental 
Impact Study  dealing with Traffic noise influence on environment for the chosen variant solution: 
 
- Technical Study "Corridor Vc Motorway – Lot 4,  Mostar North – South borderline" 
 Source: Institut gra� evinarstva Hrvatske d.d. Zagreb - Zavod za studije i projekte 
                 (Civil Engineering Institute of Croatia – Department for Study and Design Development) 
         

- Bosnia and Herzegovina, Project “Corridor Vc Motorway” Contract for the preparation of the 
Planning and Study Documentation, Lot 4, Section Mostar North – South borderline, 
Preliminary solution, Preliminary Design and other studies and research, Contract no: ba-5c-icb-
04-s-04-bos 

 
- Decision on preparation of Environmental Impact Study 

Source: Bosnia and Herzegovina, Federation of Bosnia and Herzegovina, Federal Ministry for 
Spatial development Planning and Environment, Federal Ministry for Spatial Planning and 
Environment 

 
- ACAD – Layout of the chosen route variant solution  with data on chainages and structures on 

the route (viaducts, tunnels) as well as aerial-photos of the terrain 
 Source: Institut gra� evinarstva Hrvatske d.d. Zagreb - Zavod za studije i projekte 
                 (Civil Engineering Institute of Croatia – Department for Study and Design Development) 
 

- ACAD – Drawing of the construction areas on the route, including the following 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 Spatial Development 

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 gra� evinarstva Hrvatske d.d. Zagreb - Zavod za prometnice 
                 (Civil Engineering Institute of Croatia – Transportation  Department 
 
For the purpose of calculations needed to prepare Study on noise influence, as part of the 
Environmental Impact Study, linear noise sources were used from individual 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 the subject section, percentage of cargo 
vehicles is nor expressed separately per day or night, the percentage of cargo vehicles p 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 surfacing, for which allowed discrepancy for 
noise influence, according to the standard DIN 18005 Teil 1 is �  LStrO = - 0,5 dB. 
 
In the technical study "Corridor Vc Motorway,  Lot 4,  Mostar North – Southern borderline," the 
proposed designed speed is v = 120 km/h. 
 
Motorway grade is less than 5 %, thus addition for climbs is  �  LStg = 0 dB. 
 
Since this is a motorway without intersections in one level, addition due to increased obstructing 
influence of the street light intersections and traffic diversions is �  LK (dB) = 0. 
 
Noise influence due to increased number of vehicles  near the pay toll gates, along the traffic - 
service structures  and at access roads in this noise influence study has not been separately treated. 
 
 
5.13.2. Norms and standards 

According to the available data, valid regulations and standards of Bosnia and Herzegovina relevant 
for noise protection are: 
 

- Bylaw on standards for acoustic in civil engineering (Official Gazette no 67/89) 
- 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 of road traffic noise emission, nor do 
they define the allowed noise levels during day and night for individual spaces, the following 
German norms were used for calculation of noise emission. 
 

- DIN 18005:1987 – Teil 1: Schallschutz im Städtebau – Berechnungsverfahren 
 DIN 18005:1987 – Part 1: Noise protection in building works – PCalculation analysis 

 
Since the noise level calculation are relevant for motorways, with specific parameters like 
longitudinal carriageway grade 
  5 % and large curve radii, the noise emission calculation chosen 
for  the level of  Environmental Impact Study is described in standard DIN 18005, Article 4 – Noise 
emission calculation, Item 4.1 -  Road traffic, Paragraph 4.1.1 – Current traffic, and Article 6 – 

Calculation procedure for roads, Item 6.1 – Long and straight road with homogenous emission at 
free noise emission, Paragraph 6.1.1 – Long, straight road.     

 
The following values were taken  for supplement 1, along with  DIN 18005:1987 – Part 1, Article 1 
– Approximate values relevant to noise protection in Urban development, Paragraph 1.1 
Approximate values: 
 
e) Rural and mixed areas, with the highest allowed noise level Lr 

   
 During the day 60 dB 
 During the night 50 dB 
 
 For the purpose of this Study it was assumed that the allowed noise levels 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 data, resulted in distances ŝ̂̂̂ ,0 
from the motorway centerline, given in Table 2. and shown in Attachment 1/List 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 with 

Croatia (south):  Distances ŝ̂̂̂ ,0 from the motorway centerline, where the estimated traffic 
noise level will decrease to its allowed AADT values for the year 2013. 

 

ŝ̂̂̂ ,0 (m) Section 
Day Night 

Beginning of LOT 4 – Mostar North 
Interchange 164 347 
Mostar North Interchange – Mostar 
South Interchange 161 342 
Mostar South Interchange – Po� itelj 
Interchange 196 410 
Po� itelj Interchange - Me� ugorje 
(Zvirovi� i) Interchange 171 361 
Me� ugorje Interchange – End of LOT 4 137 295 

 
The calculated distances have been calculated for an assumed flat terrain and altitude difference of 
H = 4 m between the points of emission and reception. Further route analysis took into 
consideration relief configuration and structures on the route, i.e. viaducts, cuts etc. With a 
precision at the level sufficient for an Environmental Impact Study.   
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The calculated distances of ŝ̂̂̂ ,0  for night period are valid. Lengths of overlapping of construction 
sections and sections with excessive noise level are given in Table  4 at the end of this text.  
 
 
5.13.4. Analysis of the subject variant 

The route, looking from the chainage km 0+000, i.e. from the north toward the south, passes next to 
or through the following  bigger or smaller settlements , Attachment 1/Page 1-7: Podgorani, Dolac, 
Humi, Lišani, Ljeskovac, Kratine, Bošnjaci, Potoci, Kuti, Ograde, Bu� evci, Vrap� i� i, Mostar, Luka, 
Ko� ine, Gogo, Gnojnice, Lovri� i, Kebe, Orah, Vrselo, Govorci, Brijeg, Dretelj, D. Stanojevi� i, 
Bare, Gagrice, Paši� a Han, Kev� i� i, Dra� a, Selo, Šoše, Had�iomanovine, Domanovi� i, Kr� evine, 
Slanodoli, Dabrica, Strmac, Po� itelj, Dretelj, Zvirovi� i, Pavlovi� i, Stubica, Pehari, Zviri� i, Staje, 
Ku� ine, Bubale and Seline.  
 
At this stage of noise emission analysis, it was assumed that all curved motorway sections satisfy 
the requirements for "long, straight road" according to standard DIN 18005, since by definition, in 
motorway designing curves have a big radius. A detailed check of the“ long, straight road" criteria 
will be implemented in the following design stages. 

 
Also, in the noise emission calculation itself, it was temporarily assumed that the route is situated 
on a «flat plateau», and the relief influence was taken into consideration by overlapping  with 
results of the acoustic calculation and the position of settlements.   

 
The following means of territorial occupation was taken in the noise emission 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 preparation stages. 
 
 
5.14 INFLUENCE ON WATER SUPPLY AND SEWAGE INFRASTRUCTURE  
 
A part of the Preliminary Design, Volume GV  0710 Utility installation  Designs – water supply 
systems, and volume Gk  0730, Utility installation Designs – Sewage systems”, March, 2006, as 
well as data base documentation „Data Base Documentation for Planning and Study 
Documentation-Analytical and documentation base-LOT 4“, Corridor Vc Motorway Project, May 
2005, were used as the main documentation for Environmental Impact Estimate Studies on the 
water supply systems and sewage systems. 
The planned motorway crosses the existing, as well as the future planned water supply and sewage 
systems. All places of collision of the LOT 4 route with the new infrastructure are given in Item 

4.14.1.2. Therefore the need arises for a satisfactory technical solution at all places of intersection 
of the motorway and utility infrastructure. Technical solutions for places of intersection of the 
planned motorway route and  present water supply and sewage system infrastructure are given 
within the Preliminary Design (Volume: GV  0710 Utility installation designs  – Water Supply 
systems, and volume GK  0730 Utility installation designs – Sewage system, March 2006). 
 
Therefore, it can be concluded that there will be no negative influence on this form of infrastructure 
during the preparation and construction stages. During the construction stage, works will be 
executed according to the design that offers technical solutions for these places of intersection. It is 
very important at this stage to have a good construction site organization plan and the time frame 
for work execution, which must be prepared at the level of Main Design. It must offer alternative 
ways of water supply to population during construction work execution and bypassing this 
infrastructure, with an absolute cooperation with present utility companies who manage these 
infrastructure systems. 
For all planned pipelines along the LOT 4 route, technical solutions must be in accordance with 
present solutions given as part of the complete motorway design. 
 
During motorway exploitation, negative effects on these infrastructure systems are 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. Client/user of the structure must follow all relevant legal provisions and laws relevant to 
protection of water in Bosnia and Herzegovina, during the preparation, construction and 
exploitation stages of the motorway. With respect to possible transboundary effects, laws 
and regulations relevant to water protection in Republic Croatia must be respected.  

2. Client/user of the structure must monitor and control all actions and works  relevant to water 
protection, through the preparation, construction and exploitation of motorway. 

3. Client/user of the structure must, in association with Canton/County representatives form 
respective and trained teams for emergency actions, and prepare respective intervention 
measures operational plans for different emergency situations, during the motorway 
construction and exploitation stages. 

4. Client/user of the structure must organize regular monitoring of the ground and surface 
water quality, during the motorway preparation, construction and exploitation stages. 

5. Client/user of the structure must save and analyze data obtained by measurements, 
undertake respective actions in case allowed emissions are exceeded, during the motorway 
preparation, construction and exploitation stages. 

6. Client/user of the structure must send monitoring reports to respective authorities and inform 
the public on the quality of water during all motorway construction and preparation stages. 

 
Flora 

1. Prior to construction work, all access roads must be planned to be used by construction 
machinery and vehicles, as well as dumping sites at positions where it will cause least 
damage to top cover. After completion of construction works, all access roads must be 
rehabilitated as well as temporary parking lots, and excess or waste construction material 
removed from the wider motorway area.  

2. Excess construction material from excavations must not be «leveled out» into the terrain 
because it will destroy large surface areas covered with autochthonous vegetation.  

 
Fauna 

1. During construction work on viaducts, effects on the habitats must be brought to a minimum 
because during the construction stage these migration corridors will be used for passage of 
animals and game. During construction works on crossing over the Rivers Neretva and 
Trebi�at (main route and access road), present vegetation cover must be preserved as much 
as possible on both locations, which is characterized by a high level of biodiversity. This 
biodiversity is especially evident  at places where the main route crosses the rivers, thus  
construction site organization and activities must be adjusted accordingly Preservation of 
vegetation in the sense of preservation of bird sorts  at places under direct influence of 
activities according to design. 

 
Game and hinting 

1. Frequent and controlled waste management and disposal of communal and hazardous waste 
according to regulations, i.e. prohibition of any kind of temporary or permanent disposal of 
above mentioned waste on surrounding area,  supply  safe and impermeable containers for 
waste  to prevent animals gathering for food. 

2. During construction of viaducts, habitats must be preserved as much as possible since these 
migration corridors will be used by animals during construction work as well. 

 
Protected nature parts 

1. All temporary structures used during motorway construction, as well as motorway 
construction site itself must be outside the protected nature part area.  

2. When crossing over the rivers (Bunica, Buna, Neretva and Trebi�at) , the present vegetation 
must be preserved as much as possible along the main route and access roads, since it 
represents a very high biodiversity. Construction site and construction  activities must be 
organized according to this fact. 

 
 
6.2 SPECIAL MEASURES OF ALLEVIATION OF NEGATIVE EFFECTS  ON THE 

ENVIRONMENT 
 
 
Population 

1. Population must be systematically and completely informed  about the motorway route, so 
that all potential influence can be foreseen, and enable the population to actively participate 
in the decision making process. 

2. In this sense,  «information points» (centers)  must be organized in the central part of the 
municipalities, where all interested parties could  obtain all required information. The 
population should be distributed free information materials in these centers (handouts, 
booklets, photo materials), where the future motorway route is clearly marked, and also 
organize  meetings with authorized persons who can give additional information to 
interested parties. 

3. Organize (according to need) several  public discussions in all areas where the motorway 
shall pass, with local authorities  and designers participating. 

 
Flora 

1. Since the Corridor Vc motorway partially passes near valuable and protected nature parts,  
forming of a trained and equipped team for emergency situations and interventions is 
recommended. Respective emergency operational plans must also be prepared in situations 
where vegetation is threatened, which is especially significant for the Trebi�at River area 
and its sensitive Kravica falls. 

2. The Concessionaire in cooperation with local management authorities, must consult experts 
during preparation of operational plans and emergency teams. Special attention must be 
given to water courses and the danger of pollution, which would stop potable water supply 
and change the living conditions in these eco-systems.  Changes in the physical and 
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chemical properties of the aquatic ecosystems would directly reflect 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 protection of underground habitats 
must be prepared, which will be applied at the moment when such habitats a re encountered 
during the process of tunnel drilling and tunneling works. A continuous bio-speleological 
supervision must be organized during tunnel works. In case underground structures are 
discovered, work  must be stopped until a team of bio-speleologists inspects the condition of 
the locality, defines its value and applies measures of protection of underground fauna and 
habitats. Enable permanent monitoring of the underground fauna and habitats discovered 
during tunneling works (evaluated as significant by bio-speleologists), during tunnel 
construction and use. 

Alleviation measures must be applied on marsh birds and song birds during the construction stage 
since habitats will be destroyed, level of noise increased and ecosystem production decreased which 
will in turn cause a decrease in the population of the mentioned sorts. During construction of 
viaducts Neretva River effluents must be adjusted  for the egrets and other marsh birds, as well as 
the part near Tasov� i� i. Additional feeding of marsh birds bust be organized during construction at 
these localities. This measure is necessary because the present number of egrets abiding in the 
Hutovo  blato area at the critical level of 60 pairs. (last colony nesting in this area). The Hutovo 
blato area is a sanctuary for the egret, it nests and raises its young,  it feeds in the Neretva River 
delta (Po� itelj, � apljina, upper Trebi�at River flow) with amphibians, fish, reptiles, insects, snails 
etc. In conclusion of this Study the Committee members must decide upon additional feeding, since 
this would make animals more dependant and it would represent a deviation from their 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 establishment of new habitats 
for marsh birds in the Tasov� i� i and Ada area. 
 

 
Figure 3. Site where new localities must be found for marsh birds 

 
An action plan for protection of  the Otter ( Lutra lutra) and the  Human fish ( Proteus anguinus) in 
the  Trebi�at area ( Mala Kravica, Bo�jak) and Studen� ica must be prepared.. Also, a system of 
monitoring must be established. 
 
Hunting 

1. In association with expert teams on the hunting grounds (hunters and game-keepers) steady 
paths used by game and animals must be defined in order to prevent possible accidents 
between cars and animals, and mark such  paths with appropriate signs. 

2. Routes and corridors must be defined for movement of people and animals and unwanted 
and unnecessary entrance into hunting grounds prevented. 

3. In association with Hunting ground contractors all hunting ground buildings and structures 
must be moved (feeding and watering points, shooting stands etc.) to other locations or they 
must be replaced by new structures. 

4. In association with authorized Hunting Association LD“ Galeb“ , from � apljina, which 
manages the hunting grounds, possible damage and loss of game at localities Dubrave, 
Dretelj, Bodenik (Crnica),Trebi�at must be registered. Alleviation measures would be for 
the hunting game - boar (Sus scrofa L), rock partridge ( Alectoris graeca L), rabbit ( Lepus 
europeaus L). Alleviation measures will also include additional construction of feeding  and 
watering places and introduction of additional specimens of the most endangered species, 
the rock partridge. For all these sorts, monitoring procedures must be undertaken  before, 
during and after construction work, stressing the need for alleviation measures during 
construction for each sort separately. 
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6.3 TECHNICAL MEASURES OF ALLEVIATION OF NEGATIVE EFFEC TS ON THE 

ENVIRONMENT 
 
6.3.1 Population 
 

1. According to need, organize several public discussions in all areas where the motorway will 
pass, with participation of local authorities and designers. 

 
 
6.3.2 Water 
 
Technical measures for prevention and alleviation of negative effects on water  
 

·  On route parts which pass through areas marked as water pollution high risk zones  very 
strict measures and conditions for carriageway water filtration  must be implemented, 
according to design solutions including a closed drainage system. This includes filtration of 
waste water up to the level  corresponding to the highest water quality level.  Implement 
complete drainage of all carriageway waste waters from the area marked as high risk area 
regarding pollution.  

·  On route parts passing through areas marked as  water pollution moderate risk zones  
measures of additional water filtration must be implemented after mechanical filtration in 
grease traps (lagoons, filtration fields etc.). Exact positions of these structures for additional 
waste water  filtration shall be determined after detailed investigation works at the level of 
Main design preparation. Only after this procedure and respective monitoring, the waters 
can be discharged. This shows that respective design solutions ensure waste waters to be 
adequately controlled and that purification processes can be adequately applied. After 
satisfactory monitoring results, this water can be discharged. 

·  On route parts passing through areas marked as water pollution low risk zones   moderate 
protection measures can be implemented, stressing that this does not exclude mechanical 
filtration of waste waters through grease traps. Propose measures for additional waste water 
filtration is detailed investigation works at the Main design level show 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 works must be done at the Main 

design preparation level with the aim of micro-zoning the terrain along the LOT 4 route  and 
all structures on it. Investigation works must be done within the area of forecasted water 
pollution risk categories, defined in this Study. This helps us to define the critical and 
especially risky  places from the aspect of ground water protection. Investigation works 
must include testing of ground water courses, since test results represent  significant  and 
exact data which shows the direction and dynamics of underground water flows.  Except 
mapping, hydro-geochemical methods and techniques must also be applied, as well as 
method of isotopic  hydrology, which enable exact positioning of  motorway service 

facilities, especially lagoons (retention wells) and places of controlled waste water discharge  
into the karst terrain, with minimum acceptable risks. 

�  Main drainage design must be prepared for  the subject motorway section, interchanges, 
traffic areas and structures, assess roads, with detailed hydrological and hydraulical 
calculations and layout of water collection, transport and disposal structures. Before making 
a final decision regarding the type and location of these structures, results of hydro-
geological investigation works must be considered as well as detailed hydro-geological base 
maps of the narrow motorway strip in scale 1:5.000, prepared by mapping procedure, as 
well as hydro-geological longitudinal profiles. The drainage system must at least be a 
controlled closed type drainage with grease traps, as according to need, other structures as 
well for additional waste water filtration in order to reach the legally acceptable water 
quality level  (as guideline for water quality border values use “Bylaw on the requirements 
for waste water discharge into surface water courses, Official Gazette of RS , No. 44/01; 
Bylaw on treatment and waste water drainage  for towns and settlements without public 
sewage discharge systems, Official Gazette of RS, No. 68/01, and other relevant Bylaws 
relevant for water protection in Croatia RH).  Water filtration structures along the motorway 
must be impermeable, i.e. no seepage of waste waters can occur into the ground. Access to 
waste water filtration structures must be adequately solved, enabling vehicle access (type car 
cistern). 

�  Main design for drainage of utility and precipitation waste waters must be prepared  for all 
service facilities. The drainage and waste water filtration system must be solved for all these 
structures. Wherever possible, waste waters must be directed to already existing sewage 
systems in the nearby settlements. At places where this is not possible, waste waters from 
such structures need to be  discharged into their own discharge system, constructed with 
respective, impermeable collection reservoirs. Prior to connection with the impermeable 
reservoir waste waters must be brought to the level of town waste water quality. Waste 
water collection reservoir must be located so that vehicle approach is possible in order to 
empty the reservoirs. Precipitation waters from these structures to be treated as on the 
motorway itself. Border values of emissions in waste waters  which are discharged into 
surface waters or existing sewage systems must be coordinated with existing Bylaws. As a 
guideline, we recommend respecting the border values defined in the “Bylaw on conditions 
for waste water discharge into surface water courses, Official Gazette of RS, No. 44/01” and 
“Bylaw on conditions for waste water discharge  into public sewage systems, Official 
Gazette of RS, No. 44/01”, and relevant Bylaws valid in Republic Croatia. 

�  Main design must contain a Construction site organization design, as well as design of the 
Technology and construction dynamics for each sub-section of LOT 4. The Design must 
define:  

o Construction site boundaries, which have to be set, respecting the technical criteria 
and the need to protect especially sensitive areas from erosion, waste material 
dumping, spilling of oil and grease etc. (these are surface waters, wells, agricultural 
land and other natural values registered in this Study). 

o Best locations for borrow pits and dumping sites from the aspect of ground and 
surface water protection.  

o Means of remedy and re-cultivation of borrow pits and dumping sites. 
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o Best location to place workshops, asphalt base, construction machinery lots and fuel 
storage areas. Avoid these locations in high risk zones regarding water pollution. 

o Transport routes. 
o Planed waste water and precipitation water drainage system from the construction 

site. 
o Work execution plan, and detailed analysis of the technological work process must 

help to avoid partial or complete backfilling of watercourses (all watercourses 
intersected by the route and which are described in detail as part of the hydrographic 
network). 

o Sanction plan.  
o Landscape restoration plan. 

�  At places where the route passes immediately next to the watercourses or where it crosses 
the watercourses or where it passes the sanitary protection zones, wells of aquifers, vertical 
barriers must be designed (safety fence of New Jersey concrete blocks) for prevention of 
vehicles falling out of the controlled motorway route. 

 
During preparation and construction of motorway  
 
 
The greatest influence on environment occurs during the construction stage. Numerous heavy 
machinery comes to the site creating noise, dust, running over a much wider area than the motorway 
body, blasting works are done, disposal and supply of materials etc. Therefore an adequate 
Protection Plan  during construction work must be prepared. Protection plan during construction is a 
general plan consisting of the following elements. 
 

�  Special blasting process in tunneling works, not to disrupt the hydraulic regime  of ground 
watercourses, at places where the route passes over catchment areas of wells or water 
structures (at chainages: from km 5+955 to 8+325; from km 11+880 to 12+880; from km 
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 construction activities, 
must be stored at appropriate places in accordance with the Construction site organization 
plan (excess material dumping sites), places that are protected from erosion and which are 
outside of the water pollution high risk zones. 

�  Preserve the top cover as much as possible, leave buffer zones made of vegetation cover 
between the road and the watercourses. 

�  Use only clean material for embankments and fill near watercourses, e.g. gravel without 
earth material or other impurities. 

�  No material dumping in riverbeds or  along the river banks,  sanitary protection zones, or 
high risk zones. In case these plots are on  a water protected area, approval from water 
authorities is required. 

�  Protect surfaces sensitive to erosion by means of stabilization materials and plants which 
prevent erosion. 

�  Maintain frequent and controlled communal and construction waste disposal according to 
rules, i.e. prohibit any kind of temporary or permanent material and waste disposal on 
grounds other than the one intended for such purposes according to Construction site 

organization design, and provide impermeable and safe containers. At the same time 
sanction breaking of these rules. It can be expected that contractors will encounter waste 
dumps on numerous places, intended for such purpose and not marked for waste disposal. 
All such locations and depending on the type of waste, need to be remedied and removed in 
accordance with separate designs. 

�  Waste waters from construction sited to be discharged into safe sewage disposal systems or 
collected into reservoirs and filtered before disposal into recipients. The construction site 
must have a plan of construction and maintenance of living quarters, rest areas, toilets and 
baths, (eco-toilets), supply of workers with food and drinks and system of waste collection 
and disposal.  

�  Construction site traffic must be organized; access roads to the construction site, evacuation 
paths in case of emergencies, as well as electricity supply and telecommunication 
installations, storage areas for construction material and fire protection plan must be 
organized as well. 

�  Prevent maintenance and repair of machinery and change of oils in water pollution high risk 
zones. 

�  Provide areas for parking and maintenance of machinery with an impermeable floor outside 
the high risk zones, and provide storage of dangerous substances and ecologically hazardous 
materials and products. Waters contaminated by oils and fuel from this area must be 
collected and filters through sand filters or grease traps before discharging them into 
recipients.  Borderline values of emission in waste waters discharged into surface waters to 
be set in accordance with relevant Bylaws. As guideline for water quality border values use 
“Bylaw on the requirements for waste water discharge into surface water courses, Official 
Gazette of RS, No. 44/01”. 

�  All construction site surfaces and other surfaces need to be rehabilitated in accordance with 
the Rehabilitation Plan, depending on the intended use of the area and brought into the 
original state.  

�  Separate water management approvals and conditions need to be obtained for locations of  
construction site plants, asphalt production plants, services, borrow pits etc. 

�  In case of accidents, urgent action is needed in accordance with operational plans and 
intervention measures for different types of accidents. 

 
During motorway use 
 
These measures refer to the means and scope of motorway maintenance, especially the controlled, 
closed motorway drainage system, because of the positions of different buildings and maintenance 
structures and materials used for that purpose. These include: 

�  Protection of surfaces sensitive to erosion by stabilization means and plants preventing 
erosion. 

�  Control and monitoring of the closed drainage system in the motorway exploitation stage. A 
maintenance plan for waste water filtration facilities needs to be prepared, and training of 
personnel who will work on the maintenance of these structures and the subject system. 
Also, a Plan on maintenance of reservoirs for communal waste water collection must be 
prepared (collection pits) as well as roadside service facilities that could not be connected to 
the nearby existing sewage systems. This Plan defines the scope and time interval for 
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control, cleaning and repair of the closed drainage systems and filtration of waste water 
system. Define the means of disposal of waste material gathered during cleaning and 
maintenance of the closed drainage system, in accordance with the Law on waste. 
Preparation and implementation of this Plan is under the authority of the Service for 
environmental protection of the owner/user of structure. 

�  Preparation of an Operational Plan for maintenance during winter (use of salt and other 
defrosting materials), primarily regarding water and soil protection and global 
environmental protection, must include: 

o Definition of respective sites and means of storage of chemicals used for motorway 
maintenance and maintenance of surrounding areas (salt, fertilizers, pesticides etc.), 
which must be outside sensitive zones.   

o Use of these materials must be brought to a minimum forecasting the state of 
carriageway. 

�  Operational Plan of intervention measures in case of accidents must at least include the 
following: 

o In case of accidents with vehicles transporting hazardous materials in dust of 
granular form, traffic must be stopped and call to respective services sent who will 
remove the material and restore the carriageway. The scattered dust or granular 
material must be removed from the carriageway, including mechanical means 
(packaging into a new, adequate packaging, cleaning and vacuuming) without 
washing. 

o In case of accidents with vehicles transporting hazardous liquids, the traffic is 
stopped immediately and special services for damage recovery are called in. The 
spilled matter is removed from the carriageway by means of special absorbents. If 
the liquids are spilled outside the motorway profile and have polluted the soil, it 
must be removed. All matter collected this way are treated according to special 
regeneration procedures, or are stored on special storage areas.  

�  The planned motorway must have adequate traffic signs and markings which will show all 
forms of prohibitions and  information in the potential water pollution zones (high risk 
zones). Through traffic signs and markings, influence the traffic participants transporting 
hazardous matter to decrease their traveling speed, avoid overtaking, increase the level of 
attention and prevent stopping of vehicles on the motorway.  

 
Administrative measures for water protection 
 
Administrative measures for water protection include numerous  activities in the sense of 
administrative regulation of certain occurrences and situations which, if not regulated promptly, can 
cause certain negative consequences which are very difficult to remedy. These measures include the 
following activities: 

1. As part of condition to the given Approvals issued by the respective authorities (respective 
Ministries and Water Management companies) request that permanent control of possible 
water pollutants be done during construction works. 

2. Request implementation of water protection measures defined by the Environmental 
Impact Study, as part of the contract documentation which the Client has with 

Contractors, as well as implementation of water quality monitoring. Also, Contractors 
working on the motorway, must respect all regulations relevant to water protection.  

3. As part of the Tender documentation for work execution, request from potential bidders to 
prove that they have a Section for Environmental Protection in their Company which will 
guarantee implementation of environmental protection measures given as part of the 
Permit. 

 
 
6.3.3 Air 
 

1. If measurement (described in chapter  5.5) show that allowed values are exceeded, values 
defined in the Bylaw on air quality border values (Official Gazette of the Federation of 
Bosnia and Herzegovina no.12/05), the following air quality protection measures must be 
undertaken: Construction and erection of barriers to prevent spreading,  best wide leafed 
green plants, and if this is not sufficient protection or it can not grow on the subject area, 
artificial barriers are also acceptable. Noise barriers also prevent spread of air pollution, 
efficiency depending on their height. 

 
 
6.3.4 Soil 
 

1. Because the motorway can have negative effects on the surrounding agricultural soil,  
regarding contamination with heavy metals, organic pollutants and salt (chapter 5.6.2.) 
cultivation of vegetables and herbs must be prohibited on the open in the immediate vicinity 
of the motorway, i.e. cultures accumulating these elements in their edible parts, e.g. spinach, 
salads etc.  

2. Also production of organic food must also be prevented in the zone of influence. 
3. Vegetable growth in greenhouses can be organized in the immediate vicinity of the 

motorway with previously determined concentration levels of dangerous and harmful 
matter, with prevention measures defined. 

4. Protective, 2green» walls must be erected along the motorway consisting of plants that serve 
for noise and dust protection, decrease concentration ofCO2, decreases surface water 
drainage, increases biodegradation, improves air quality  and consequently improves the 
living surroundings. 

5. Land strip within the fence must be grassed and landscaped, erect wind protection barriers, 
to decrease soil erosion due to wind and dust dispersion from the motorway over a  wider 
area and consequently prevent pollution of surrounding agricultural land.  

6. We must stress that the area of motorway passage is very permeable, and because the 
complete area is the Adriatic Sea catchment area, special attention must be given to drainage 
and management of precipitation waters at place where the motorway intersects of crosses 
watercourses and agro zone 1 land. (Maps 12.3.8.1. and 12.3.8.2.). 

7. Erosion of susceptible soil must be protected by technical or biological means, eg. planting 
of durable cultures.  
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8. Implementation of rules relevant to technical  condition of vehicles, use of engines with 
catalysts, use of lead fess fuel etc. Overall pollution by traffic will considerably drop this 
way, and consequently soil, water and air pollution.  

9. Stimulate production in protected areas and prohibit cultivation of vegetables in the open 
which are used for food (salad, spinach, Swiss chard etc.). 

 
 
6.3.5 Flora 
 

1. Prior to initiation of construction works, access roads must be planned  for heavy machinery 
as well as dumping sites  at places where the damage will be minimum  for the to soil. After 
completion of works, land used for access roads, temporary dumping sites ands parking lots 
must be rehabilitated, and excess construction material removed from the wider motorway 
area.  

2. During bridge construction, bridges that will cross the canyons of the Rivers Buna and 
Bunica (Bridge over the Buna River L=300 m, chainage 28+070,00 to 28+370,00; Bridge 
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 on the flora; architecture and 
construction of bridges must be adjusted to minimize its interference into the surrounding 
canyon  rocks. This will minimize negative effects on watercourses caused by possible 
blasting. 

3. During construction of bridge above the aids at Neretva River (L=950 m, chainages 
50+375,00 to 51+325,00) special attention must be given to work execution, to minimize 
damage to surrounding plants in the moist vegetation communities. Unnecessary cutting of 
trees must be prohibited (especially poplars and osiers) and backfilling of surrounding 
terrain, which would significantly decrease moist habitats but could also change the 
watercourse. 

4. Undertake all prevention measures (avoid blasting, backfilling and leveling out of excess 
material at canyon edges) during construction of bridge at the Studen� ica 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). 

 
 
6.3.6 Fauna 
 

1. In order to secure passage of small, medium size and large animals and game from one side 
of motorway to the other to prevent isolation of animal population (gene flow) animal and 
game passages must be constructed in the form of eco-ducts at least 200 m long , and thigh 
as possible (12 – 13 m), between chainages 43 + 550 km – 43 + 850 km. 

2. Pipe culverts to be incorporated into the motorway embankment and fill, diam. At least 40 
cm , at the following chainages 38 + 750 km, 45 + 900 km, 54 + 850 km, 58 + 600 km and 
64 + 350 km. 

3. Place a safety fence height 2 m along the complete motorway length. Lower fence part must 
be secured to the ground mesh size up to 50 cm height  must be up to 5 cm, not larger. 
Safety fence must be placed  so that the ditch is at its outer side wherever possible. Special 

attention must be given to the fence execution at places where the fence connects with 
viaducts, bridges and tunnels. It must be executed to prevent animals entering the 
carriageways. 

 
 
6.3.7 Landscape  
 

1. When designing bridges (structures for crossing over the Rivers Neretva, Studen� ica and 
Trebi�at), maximum attention is to be given to the bridge shape and its maximum 
incorporation into the surroundings. When designing bridge bodies, avoid as much as 
possible solutions requiring high and massive elements, on the bridge itself as well as on the 
banks, and avoid as much as possible interference into the river bed of canyon sides. From 
the preliminary design onward architects and landscape restoration designers must be a part 
of the design team. 

2. Except the bridges  a design solution must be done for incorporation of other structures as 
well into the surrounding landscape, eg. For interchanges, roadside service facilities, border 
crossings, toll gate structures, traffic control and maintenance centers. 

3. Tunnel portals to be designed so that they do not jut or stand out of the rock mass at any 
part, but that they become a part of the rock in the construction and aesthetic sense, in stone 
lining similar color to the natural surrounding rock. 

4. Roadside service facilities in their design must respect the surrounding area, in the 
architectural sense (minimum height of building, type of construction material – use natural 
stone as much as possible, as well as colors and texture), and in the surrounding open spaces 
(use plants that are a part of the local surrounding flora). 

5. At outer  hill slopes and wherever possible design cuts instead of noches and embankments. 
6. Slopes of cuts to be designed with the greatest possible inclination or grade to bring 

interference width into the surrounding terrain to a minimum. 
7. Plan lining of  retaining walls and tunnel portals with natural stone material, and where 

technically possible construct the retaining wall in the drywall technique. 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,, especially in the  Zvirovi� i 
are, the route must be adjusted through further design preparation stages, to preserve the 
surrounding karst fields as much as possible. 

 
 
6.3.8 Protected nature parts 
 
Negative effects can be expected in the zones where canyons are bridged over , i.e. river canyons. 
This is especially relevant for plant communities and habitats, as well as on the landscape, which 
has been described in respective chapters on flora and landscapes. 
 
Protected nature parts which are relatively near the route and where negative effects can be 
expected  are the Kravica falls, at app. 500 m from the motorway route. Having in mind the 
nearness of the motorway and permeability of karst terrain and the as well as sensitivity of the 
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calcareous barrier ecosystem, protection measures must be imposed to protect these from accidents 
and emergency situations. 
 
The Buna river source, which is app. 1,7 km away, and the Bunica River source at app. 1 km 
distance from the motorway, are not diretly influenced and with adequate protection measures, 
unfavorable effects are not expected. 
 
The most significant protected nature part in the wider area of influence 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 already mentioned protected 
nature parts, if all general, specific and technical protection measures 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 landscape is studied irrespective 
of the mentioned zones. Based on the study of the effect of construction on the cultural and 
historical monuments, the following system of protection is applied: 
 

- Displacement of the route – in cases of possible physical destruction, and threat to the main 
values of the cultural monument. 

- Relocation of the cultural monument – in all instances when this action is possible  without 
threat to main values of the cultural monument. 

- Protection of cultural monument  on the spot– in cases when the cultural monument and its 
main values can be protected  with special protection measures at its original location. 

- Research and documenting of cultural monuments – measures implemented for all 
endangered cultural monuments, including conservation of movable archeological finds 
from the endangered sites and zones.  

 
 
Data attached was obtained from available documentation of the Department for protection of 
cultural and historical heritage ( HN�), including data on the documented and protected cultural 
monuments in the subject area. Due to a limited time period, a supplement of the list of 
archeological sites is possible, and this will be possible only after geodetic staking out of the route 
and additional funding. Therefore, we must stress that this is not a final number 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 adjusted so that game and 
animals can cross over to the other side. Their width therefore must be at least 6-8 m, and 

height  4 m (since animals avoid narrow and dark passages which create a tunnel 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 motorway length. Lower 
fence part must be secured to the ground mesh size up to 50 cm height,  must be up to 5 cm, 
not larger. Safety fence must be placed  so that the ditch is at its outer side wherever 
possible. Special attention must be given to the fence execution at places where the fence 
connects with viaducts, bridges and tunnels. It must be executed to prevent animals entering 
the carriageways.  

3. If the usual measures of protection seem insufficient, additional protection measures must be 
initiated, like installation of special mirrors or electric devices in front of the fence if 
animals dig under the fence, or in cases of jumping over, three rows of wire will be placed 
on top of the fence. 

4. Proposed protection measures  for game and animals, set in this Study are a standard which is 
recommended in this design preparation stage. Therefore it is not possible here to set an obligation to 
the Client or Contractor to remedy the effects of construction for a loner time period. Alleviation 
measures will be defined  by the hunting management plan and the plans for protection of game and 
animals on  areas outside hunting grounds , which at the same time regulate the management and 
number of game within the  300 m zone from public buildings, in this case the motorway, 
settlements and potential construction sites (Article 6 of the Law on Hunting of the Federation of 
Bosnia and Herzegovina). Main measures to be defined by hunting management document will be 
means of feeding of game and animals in the vicinity of its habitats in order to decrease damage 
caused on farming and forest grounds (wild boar).   

5. Alleviation measures must be relevant to  increased feeding of game and animals on every hunting 
ground and for each sort of animal, to 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 where noise levels exceed the allowed 
levels,  Lr , noise protection barriers must be erected. Approximate total length of noise protection 
barriers, as well as length per sections of  LOT 4,  is given in Table 1. Approximate position and 
length  of individual barriers are given in Table 4, and described in Attachment 1/Map 1-7. In the 
stage of preparation of Environmental Impact Study, the barriers were divided into two groups , low 
and normal height. Low barriers are eg. Concrete elements, the so-called New Jersey concrete 
elements, height app. 80 cm. In the Environmental Impact Study preparation stage it was estimated 
that the height of all normal barriers  is equal , i.e. it is set to 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 protection barriers per section part 
 

Section 
(km) 

Length of 
barrier* 

 (m) 

Roadside 
R-right, L – left 

 2220 (500) R Beginning of LOT 4 – Mostar North 
Interchange 
0+000,00 – 9+800,00  4780 (1140) L 

 6260 (3700) R Mostar North Interch. – Mostar South 
Interchange 
 9+800,00 – 26+250,00  1180   L 

 4670 R Mostar South Interchange – Po� itelj 
Interchange 
26+250,00 – 45+900,00  5680 (190) L 

 2730 (350) R Po� itelj Interchange – Me� ugorje 
(Zvirovi� i) Interchange 
45+900,00 – 58+000,00  2290 (1000) L 

 920 (570) R Me� ugorje Interchange – End of LOT 4 
58+000,00 – 67+329,00  80 L 

 16800 (5120) R  LOT 4 section total per roadsides 
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 transparent polycarbonate boards 

behind steel guard rails.  
 
 

6.3.11.2 Influence of chosen parameters and methodology  on the proposed barrier length   

Planned barrier lengths in the stage of Environmental Impact Study preparation  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 taken for the complete section 
length and not  at the level of individual structures, since it would not be practical to analyze 
every marked area at the Environmental Impact Study level. 

- Certain parts of settlements are, according to the plan of utilization of land, constructed outside 
of the boundaries set by spatial development plans. According to the aerial photos and terrain 
investigation, it was determined that these are larger, significant parts of settlements, 
permanently inhabited areas, (e.g. Mostar on the east Neretva River bank), and not only illegal 

construction results. These settlements were included in the calculation of lengths of noise 
barriers. 

- Analyzing the terrain configuration (elevation levels, altitudes,), position of the subject route and 
position of settlements protecting factor of the terrain was taken into consideration with 
respective exactness.  

- Comparing the relation of settlements with some structures on the route  (viaducts, tunnels), their 
protection factor was considered wherever possible.    

 
All given parameters will be analyzed with their respective exactness in the Noise Protection 
Preliminary design preparation stage, which will result in a more precise determination 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 primarily depends on the traffic load of 
that section. In this Study, the noise influence of Motorway on Corridor Vc, LOT 4 through Bosnia 
and Herzegovina, for the acoustic calculation of the spread of noise, data forecasted for the year 
2013 was taken, when start of motorway  users planned.  
 
It is possible that the traffic intensity during motorway use will be greater than originally planed. 
Therefore, one has to bear in mind that this methodology includes control measurements of the 
noise level along the complete motorway length every two years, in order to determine the noise 
emission level and compare it with the allowed noise level. If the allowed levels were exceeded, 
additional protection measures must be planned in the form of additional noise 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 protection barriers per chainages 

Chainage 
(km) 

Structure on route 
V – viaduct 

 T - tunnel 

Length of 
barrier* 

(m) 

Roadside 
R – right 
L - left  

V 	  R 0+000 – 1+000 
V 710 (640) L 
�  	  R 1+000 – 2+000 
�  440 L 
�  	  R 2+000 – 3+000 
�  740 L 
�  200 R 3+000 – 4+000 
�  360 L 
�  1000 R 4+000 – 5+000 
�  1000 L 
V 810 (500) R 5+000 – 6+000 
V 630 (500) L 
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Chainage 
(km) 

Structure on route 
V – viaduct 

 T - tunnel 

Length of 
barrier* 

(m) 

Roadside 
R – right 
L - left  

T 	  R 6+000 – 7+000 
T 	  L 
T 	  R 7+000 – 8+000 
T 	  L 
�  	  R 8+000 – 9+000 
�  480 L 
�  340 R 9+000 – 10+000 
�  420 L 
�  	  R 10+000 – 11+000 
�  	  L 
�  (860) R 11+000 – 12+000 
�  	  L 
T (90) R 12+000 – 13+000 
T 	  L 
V (1000) R 13+000 – 14+000 
V 	  L 
V (460) R 14+000 – 15+000 
V 	  L 
T 	  R 15+000 – 16+000 
T 	  L 
T 	  R 16+000 – 17+000 
T 	  L 
�  (50) R 17+000 – 18+000 
�  	  L 
V 	  R 18+000 – 19+000 
V 	  L 
V 	  R 19+000 – 20+000 
V 	  L 
V (670) R 20+000 – 21+000 
V 	  L 
�  240 (50) R 21+000 – 22+000 
�  	  L 
�  870 R 22+000 – 23+000 
�  	  L 
T 	  R 23+000 – 24+000 
T 	  L 
�  1000 (520) R 24+000 – 25+000 
�  410 L 

25+000 – 26+000 �  890 R 

Chainage 
(km) 

Structure on route 
V – viaduct 

 T - tunnel 

Length of 
barrier* 

(m) 

Roadside 
R – right 
L - left  

�  770 L 
V 	  R 26+000 – 27+000 
V 410 (190) L 
�  550 R 27+000 – 28+000 
�  1000 L 
V 1000 R 28+000 – 29+000 
V 1000 L 

V+T 580 R 29+000 – 30+000 
V+T 580 L 
V+T 660 R 30+000 – 31+000 
V+T 530 L 

V 1000 R 31+000 – 32+000 
V 520 L 
�  	  R 32+000 – 33+000 
�  	  L 
T 	  R 33+000 – 34+000 
T 	  L 
T 	  R 34+000 – 35+000 
T 	  L 
V 	  R 35+000 – 36+000 
V 	  L 
�  	  R 36+000 – 37+000 
�  	  L 
�  	  R 37+000 – 38+000 
�  	  L 
�  	  R 38+000 – 39+000 
�  	  L 
�  240 R 39+000 – 40+000 
�  280 L 
�  	  R 40+000 – 41+000 
�  	  L 
�  	  R 41+000 – 42+000 
�  	  L 
�  	  R 42+000 – 43+000 
�  510 L 
�  240 R 43+000 – 44+000 
�  240 L 
�  400 R 44+000 – 45+000 
�  250 L 
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Chainage 
(km) 

Structure on route 
V – viaduct 

 T - tunnel 

Length of 
barrier* 

(m) 

Roadside 
R – right 
L - left  

�  	  R 45+000 – 46+000 
�  360 L 
�  	  R 46+000 – 47+000 
�  640 L 
T 	  R 47+000 – 48+000 
T 	  L 
�  370 R 48+000 – 49+000 
�  	  L 
�  240 R 49+000 – 50+000 
�  	  L 

V (bridge) 500 (200) R 50+000 – 51+000 
V (bridge) 520 (230) L 
V (bridge) (150) R 51+000 – 52+000 
V (bridge) (530) L 

V 	  R 52+000 – 53+000 
V 450 (240) L 
�  	  R 53+000 – 54+000 
�  150 L 
�  	  R 54+000 – 55+000 
�  	  L 
�  	  R 55+000 – 56+000 
�  	  L 
�  470 R 56+000 – 57+000 
�  	  L 
�  1000 R 57+000 – 58+000 
�  	  L 
V 210 R 58+000 – 59+000 
V 	  L 

V (bridge) (570) R 59+000 – 60+000 
V (bridge) 	  L 

V 	  R 60+000 – 61+000 
V 	  L 
�  140 R 61+000 – 62+000 
�  	  L 
�  	  R 62+000 – 63+000 
�  	  L 
�  	  R 63+000 – 64+000 
�  	  L 

64+000 – 65+000 �  	  R 

Chainage 
(km) 

Structure on route 
V – viaduct 

 T - tunnel 

Length of 
barrier* 

(m) 

Roadside 
R – right 
L - left  

�  	  L 
�  	  R 65+000 – 66+000 
�  80 L 
�  	  D 

66+000 – 67+000 
�  	  L 

 
 * Approximate planned required length of low noise protection barriers, e.g. New Jersey or 

transparent polycarbonate borads behind steel guard rails  
 
 
 
 

The following are seven layout plans with with noise influence and noise protection measures 
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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 Herzegovina, requested from this 
Federal Ministry a Preliminary Environmental Impact Study of motorway construction in the 
Corridor Vc, section LOT 4: Mostar North – Southern borderline with Croatia. 
The request was supplemented by documentation for a Preliminary Environmental Impact Estimate 
prepared by the Consultant, IGH d.d. Company from Zagreb, with associates. The documentation 
presented several route variant solutions, and with the help of a multi-criteria analysis one route 
variant solution was chosen and an explanation was given why the other variant solutions were 
rejected. 
 
Decision: 
 
 

 
 

 
 
 
 
 
 
 
 
No: UPI/03/02-23-4-53/05 
Sarajevo, 01.08.2005. 
        
 
Federal Ministry for Physical Planning and Environment, acting upon request of the Ministry of 
Communication and Transport of Bosnia and Herzegovina, for a Preliminary Environmental Impact 
Estimate, No. 03-29-1017-3/05 dated 20.04.2005, and based on Articles 58, 59 and 63  of the Law on 
Environmental Protection (¨Official Gazette of the Federation of Bosnia and Herzegovina No. 33/03), 
Articles 3 and  4 of the Bylaw on plants and factories which require an environmental impact evaluation and 
plant and factories which can be constructed and commissioned only if they have an Environmental Impact  
Permit («Official Gazette of the Federation of Bosnia and Herzegovina» No. 19/04) and Article 200 of the 
LAW ON Administrative procedures (¨Official Gazette of the Federation of Bosnia and Herzegovina No  
2/98), hereby issues:  
 
 

D E C I S I O N  
ON PREPARATION OF AN ENVIRONMENTAL IMPACT STUDY 

 

 
1. The Ministry Of Communication and Transport must submit to this Federal Ministry an Environmental 

Impact Study for construction of the Corridor Vc motorway, section LOT4, Mostar North – Southern 
borderline, for the variant solution chosen  according to a multi-criteria analysis, for the purpose of 
further proceedings regarding environmental impact evaluation. 

 
2. The Environmental Impact Study must include results of the Preliminary Environmental Impact 

Evaluation , mentioned in Item 7 of this Decision. 
 
3. The Environmental Impact Study  for construction and exploitation of the motorway must include: 
 
3.1. Description of the planned project/design 
3.2. Description of the environment that could be threatened  or affected by this project 
3.3. Description of possible significant influence that the construction project could have on environment 
3.4. Description of alleviation measures 
3.5. Outline of main alternatives 
3.6. Non-technical summary 
3.7. Possible difficulties 
 
3.1. Description of the proposed project includes: 

- Description of physical properties of the complete project and conditions of land  use during 
construction  and exploitation of motorway; 

- Description of main characteristics of the work process, nature and quantities of material to be 
used; 

- Estimate per type and quantity of the expected level of waste material and emissions (water 
pollution, contamination of soil, air, noise levels, vibrations, light, heat, radiation levels etc.)  
which are a result of the planned works; 

 
3.2. 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 archeological heritage; 
- Description of landscape; 
- Specific elements determined in Preliminary Environmental Impact Evaluation; 

 
3.3. Description of possible significant influence of the work on the environment which are a result of the 

present works, use of natural resources, emission of pollutant matter 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 and architectural heritage; 
- Influence on landscape; 
- Inter-relations of the above given factors; 

 

BOSNIA AND HERZEGOVINA 
FEDERATION OF BOSNIA AND 

HERZEGOVINA 
FEDERAL MINISTRY OF PHYSICAL 
PLANNING AND ENVIRONMENT 

 

 

BOSNA I HERCEGOVINA 
FEDERACIJA BOSNE I HERCEGOVINE 
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- Specific influence of the project on the environment have been determined by the Preliminary 
Impact Evaluation; 

- Description of the methods proposed for Environmental Impact Evaluation. 
Description must include all direct and any indirect, secondary, cumulative, short-term, mean 

and long-term, permanent and temporary, positive and negative influence of the subject project. 

 
3.4. Description of alleviation measures  consists of prevention measures, decrease of alleviation of any 

form of negative influence on environment. 
 
3.5. Outline of main alternative solutions and reasons why the proposed variant solution was chosen, 

taking into consideration environmental impact. 
 
3.6. Non-technical summary contains a short summary of information given in the Environmental Impact 

Study, avoiding technical terms, detailed data and scientific explanations. 
 
3.7. Possible difficulties during preparation of Environmental Impact Study encountered by the 

Consultant due to technical  faults, lack of knowledge or lack of material or financial means. 
 
4. Chapter on information about possible influence of the project on the environment of another state, i.e. 

Republic Croatia 
 
5. Monitoring system with definition of the methodology and frequency of monitoring. 
 
6. Measures connected with working conditions in emergency or exceptional situations. 
 
7. Results of  the Preliminary Impact Evaluation of motorway construction in Corridor Vc,  section LOT4,  

which have to be taken into consideration during preparation of Environmental Impact Study are: 
 
7.1. Comments, suggestions of respective authorities, utility companies, non-governmental organizations: 
 

Federal Ministry of Agriculture, water management and forestry: 

- Influence on present and future planned potable water sources to be studied in detail, and in this sense 
opinions of the Municipalities Mostar, � itluk, � apljina and Ljubuški must be taken into account; 

- Prepare prevention measures for incidental and emergency situations and prepare measures for 
elimination of minimizing the influence of such situations on the environment; 

- The problem of waste water collection and filtration must be solved for all structures along the 
motorway, and their transport to the recipients after filtration; 

- Precipitation waters outside the motorway strip, but which incline toward the motorway, must be 
collected and transported through canals, not mixing them with carriageway water which must be 
additionally filtered; 

- Determine possible influence  of motorway structures on the regime of ground water flows on the basis 
of hydro-geological and other investigation works, and undertake measures for prevention of these 
effects; 

- Ensure special measures to prevent interference of free surface water 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 flow of high waters; 
- Plan and establish a monitoring system of surface and ground waters in order to follow motorway 

influence on these waters and, according to need, undertake prevention measures. 
 

Ministry of construction, physical planning and environment of the Hercegovina-Neretva 
County/Canton: 

- Study in detail soil protection and possible accidental situations, with alleviation measures; 
- Hutovo blato must be marked as «Protected Nature Park area of Hutovo blato». The nature park area, in 

relation to the flora and fauna has the highest protection level as compared to  Buna and Bunica  parts. 
This is not stressed in the documentation, because there are no categories of protection but all areas are 
marked by the term «Hutovo blato». 

- These areas have an international significance  for marsh migration birds, and since the motorway cuts 
through this corridor, this problem should be given more attention, in the Preliminary Environmental 
Impact Evaluation as well as in the Environmental Impact Study preparation. 

- The Tourist Association of the Hercegovina-Neretva County/Canton  must 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 County/Canton  

West variant solution (variant solution 1):  

- The West variant solution passes, by an interchange, connecting to county road M-17, at a relatively long 
distance from the town of Mostar. It passes through the middle of the water protected area and after 1300 
m crosses the River Neretva. This imposes a great threat to the water resources  and puts this variant in 
an unfavorable position at the very beginning. The route continues along the hills west of  Mostar  and 
passes through very important water protection areas of the Studenac and Radobolja catchment areas 
which supply potable water to a large part of Mostar town. Negative effects of the route on these areas 
can only be partially alleviated by special protection measures, which in turn require more funds during 
design, construction and maintenance of motorway. 

- Unfavorable relief characteristics with numerous viaducts and tunnels makes is more so difficult to 
overpass the climb up to Mostarsko blato area, increasing the construction costs and the visual effect on 
Mostar town and the complete area is extremely unfavorable. 

- The Mostarsko blato area is reached through a tunnel, continues through the � ule settlement in the 
immediate vicinity of the electrical power supply plant (one of the biggest electrical power supply plants 
in this part of Europe), thereby cutting the overhead HV power lines. The Mostarsko blato area is well 
known as the habitat for numerous amphibians and endemic flora and fauna sorts. The route passes near 
a hydro-technical tunnel which would require special treatment of that area. 

- In the � itluk Municipality area, the route mostly passes through settlements, which ultimately prevents 
their development but also possibly requires displacement of those settlements. The route divides the 
municipality in two parts, directly threatens the Bileti�  polje water course and the Studen� ica River 
waters.  The route also passes through an exceptionally fertile agricultural land with the largest vineyards 
in Bosnia and Herzegovina, which is the backbone of economic development and progress of this area. 
Distance of the route from the � itluk center of only several hundred meters makes this variant solution 
unacceptable. Further on, the route passes at 600 m from the Me� ugorje church. This is absolutely 
unacceptable since Me� ugorje represents a tourist and religious destination no.1 of approximately one 
million  overnight stays per year. 
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Central variant solution (variant no.7):  

 

This variant somewhat bypasses water protection areas and valuable agricultural land north of the  
Mostar town. It passes along the hill slopes east of the Neretva River, which extends the route  but has better 
properties regarding the environmental and sociological aspect, enabling further development of this area. 

- The route bypasses Mostar with a long tunnel, protecting it from noise, vibrations and pollution. 
- Area where this variant passes is protected by Spatial Development Plans of former Socialist Republic of 

Bosnia and Herzegovina  and the former self-managing organization of Mostar, which are active, so 
there is no spatial restrictions as a result of  development of settlements, i.e. urbanization of area.. Since 
the route passes above the settlements, town development is possible toward the east. 

- The route section crossing Buna and  Bunica Rivers is a potential danger to the ecological balance  and 
this area requires special protection measures. Area along these rivers is very rich in flora and fauna 
diversity, good for sports and recreation and is a well known outing of 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 as much as possible to the route of the 
future south bypass of Mostar. This would mean a better traffic connection of the town and the 
motorway and enable its better use , since  Mostar is a big source and destination point of traffic.  

- Passing of the route south of Buna, a relatively scarcely populated area, east of the Neretva River is well 
chosen. Special attention must be given to the crossing over the Neretva River in the Po� itelj area, which 
is a very valuable cultural and historical monument and locality and must be protected. 

- After  Neretva crossing, the route continues on through the � apljina Municipality area and here the route 
passes through the water protected area of Bjeline which supplies � apljina with water. Special attention 
must be given to this part. After Neretva, the route passes through scarcely populated area along the 
� apljina municipality borderlines, this greater negative effects are not expected  to apply on the social 
and economic factors of this region, except in the Zvirovi� i are, which must be carefully treated when 
choosing the micro location itself. 

- The motorway route variant solution no. 7, up to the Croatian borderline crosses over the Rivers Trebi�at 
and Studen� ica and also passes in the vicinity of the Kravica falls. The mentioned locations need to be 
avoided  and possibly optimize the route, along with adequate protection measures of water resources 
and landscape. 

- A part of this route variant is not in the Spatial Development plan of the  � apljina  Municipality and 
Bosnia and Herzegovina, requiring a smaller change in the Spatial Development Plans. It should not 
represent a bigger problem since the proposed route has less spatial restrictions and obstacles  then the 
route part from � apljina to Dra� evo, which is in the Spatial Development plans of the former Socialist 
Republic of Bosnia and Herzegovina  and  � apljina Municipality. 
Central variant solution (variant solution no. 4): 

- The route corresponds to the variant solution no.7 up to Po� itelj and for this part, the same comments are 
valid as for the variant solution no.7. The route passes along the Nature park Hutovo blato, continuing 
through a flatland with very fertile agricultural land, passing in the vicinity or through this land. 

- Although this route is in the Spatial Development plans of the former Socialist Republic of Bosnia and 
Herzegovina  and � apljina Municipality and as such protected from urbanization and construction, in 
this part it is extremely unfavorable since it endangers the biggest potential of the � apljina Municipality 
– agriculture.  

- The route, if it passes through a large number of  urbanized settlement, endangers not only their 
development  and spread but also establishes the need for relocation of some of these settlements. 

General: 

- Decision on the final route variant is not possible  without international cooperation between Bosnia and 
Herzegovina and Croatia, and the final route of the Adriatic - Ionian  Motorway, in the manner best 
suitable for both states.  

- Analyzing all available data, a logical and realistic solution would be the possibility of overlapping of 
the motorway in Corridor Vc  and the Adriatic-Ionian Motorway  form the Plo� e Interchange up to  
Po� itelja and further through Bosnia and Herzegovina, north of the Nature Park Hutovo blato, further 
east along the slopes of  Popovo polje e field area.  This variant solution would offer a quick connection 
to the  Plo� e Interchange, and the economic, social ecological and other influence would be considerably 
decreased since one motorway route has a double significance (satisfies two traffic corridors with one 
route). 

- Passing of the Adriatic-Ionian motorway deeper into the Neum hinterland, approximately 20-25km 
away,  ensures its development, as well as development of the neighboring municipality of  Stolac , 
ensuring them good connection with the Corridor Vc motorway and the Adriatic-Ionian motorway. 
 

Government of  the Herzegovina-Neretva Canton – Decision from the Session held 07.07.2005. 

- From Mostar North to Po� itelj, the route should be laid in the manner defined by the Spatial 
Development Plan of Bosnia and Herzegovina and the town of Mostar. Further on from Po� itelj,  the 
route would continue on a bridge over the Neretva River toward the South borderline. This route has the 
least number of spatial and territorial restrictions, having in mind normal town development, position of 
interchange on the south motorway side in relation to the Mostar town Bypass, protection of cultural and 
historical heritage in Po� itelj, protection of water courses of Bjelava and Rivers Neretva, Trebi�at and 
Studen� ica, the Kravice Falls and the  Zvirevi� i settlement. 
 

� itluk Municipality 

Municipality Department for civil engineering, spatial development and environmental protection: 

- Potential motorway routes that would pass over the � itluk Municipality area usually all pass near the 
Municipality center, pas through old cores of the settlements or their borderlines, which have become 
areas for urban construction in the past 20 years. Settlements through which the motorway passes are: 
Dobro Selo, Gradini� i, � itluk, Krehin Gradac, Vionica, Potpolje and Me� ugorje. Population of these 
settlements and settlements east of the potential motorway route  make one half of the � itluk 
Municipality population. This means that construction of a motorway on this potential route would cut 
the municipality in two parts in the demographic sense.  

- Area which inclines toward  the School „Fra Didak Bunti� “ in � itluk, and which has 1250 pupils would 
practically be divided in two equal parts regarding pupils. The same situation occurs n the High School 
„Dr Fra Slavko Barbari� “ – � itluk, which has 850 pupils with a tendency to increase.  

- Eastern part of the  � itluk Municipality would loose its administrative bonds with the Municipality 
center – � itluk, and the employees of public services, utility and other companies loose a normal 
approach or access to places of work. 

- Municipality � itluk area is considered the largest vineyard in Bosnia and Herzegovina, with a long 
tradition and significant production of wine from autochthonous sorts �ilavka and Blatina. The oldest 
vineyards in Bosnia and Herzegovina originate from the  «Dubrava»  area , 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 and wine production. 
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- One part of the potential route would pass through the  Me� ugorje area not far from the church and 
religious buildings. Each year this site is visited by over one million  pilgrims. Therefore this site must 
be protected for pilgrimages and tourism. 

- The Brotnje area is considered an area without water (no significant surface water courses), but this is 
one of the rare areas where each households has water supplied from their own source.  This area is a 
large underground aquifer, significant for the Studen� ica River and the water sources on the right 
Neretva River bank. The water source in Bileti�  Polje has not been especially mentioned regarding 
protection although it supplies the complete � itluk area with water and parts of adjoining municipalities  
Ljubuški and Mostar. This underground aquifer has bed intensively studied in the 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 not acceptable because of the 
following  reasons: 

- All variant options passing through the � itluk Municipality pass through a narrow corridor through the 
municipality center, parts which are most populated. The � itluk settlement as an administrative center, 
i.e. its parts where all public, cultural, educational, sport and other activities are would be practically 
divided in two parts by this Corridor. 

- The � itluk Municipality is in a large aquifer, very significant for the Rijeka Studen� ica sources and 
water sources on the right Neretva River bank. The water source in Bileti� e Polje is not especially 
mentioned regarding protection although it supplies the complete � itluk area with water and parts of 
adjoining municipalities  Ljubuški and Mostar. 

- The Council considers unacceptable the act of complete marginalization of the tourist and other value of  
Me� ugorje in comparison with some other tourist and recreational centers. The Me� ugorje religious 
center is the most important tourist destination in Bosnia and Herzegovina regarding the number of visits  
and its position on the tourist maps of the world. Each year Me� ugorje is visited by over one million of 
pilgrims throughout the world. Construction of a motorway only a short distance from this center and 
only a few hundred meters away from the residential and hotel areas (Krstine – Trome� a), is  ignoring 
the  «Oasis of Peace» , the main characteristic of the center. 

- With over 1000 ha of vineyards the Brotnjo area is the  largest vineyard area in Bosnia and Herzegovina. 
The Complete � itluk – Brotnjo Municipality area is favorable for wine production and thus marked the 
heart of wine industry in Bosnia and Herzegovina. 
The Tourist Association of the Hercegovina-Neretva County/Canton  -   � itluk – Me� ugorje – Bijakovi� i 
Branch office 

- Construction of a motorway would put in danger  the «Oasis of Peace e» , one of the most significant 
characteristics of the area Because of similar reasons, the design for construction of a new airport near 
Me� ugorje was recently rejected. 

- New motorway would not  significantly increase the number of tourists visiting the area, except from 
countries naturally inclining to the corridor, since recent studies show that over 80% of all pilgrims come 
from the western side, i.e. through Croatia. Also, most of the guests coming in from Croatia use  airports 
in Croatia - Split and Dubrovnik, and significantly less the airports in Sarajevo and Mostar. The local 
community however would have a good motorway at their disposal with construction of the Split – 
Dubrovnik motorway section. 

- Most of the hotels are situated near the future motorway (settlements like Krstine and Trome� a). This 
significantly restricts future development, i.e territorial spread of this area. 

- The � itluk Municipality has other, still  not sufficiently exploited, tourist potential in other fields, like 
eco-tourism, eno-tourism, rural tourism and these forms of tourism would be restricted or threatened 
with future motorway construction on the proposed route. Surface area of 181km2, which is the � itluk 
Municipality is a small area, but with the highest number of family or household vineyards in 

Herzegovina, representing the backbone of future development of the municipality. The Tourist 
Association Project called «Wine road in Herzegovina» will boost rural type tourism  in the Brotnjo area. 
Production of healthy food and by natural processes  is a significant factor  in the development of eco-
tourism which would be completely threatened with construction of this motorway variant solution. 
Clean non-polluted air and waters in  Brotnjo, lack of large industrial 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 «ste� ci», which represent the most significant and the 
oldest cultural and historical heritage. Every village in this area 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 completely favors wine-growing; 
- Analyzing the present soil division or categorization, we can see that large surfaces, categorized as 

grassing land and forests are on  rocky and karst terrains and that they can be easily transformed into 
wine-growing land with application of agro-technical measures. This theory is supported by  the 
vineyard planted in Blizanci area, with grapes of superb quality which is used to make the famous wine 
«Kameno vino» and «Tvrtko». 

- One year ago the Strategy for agriculture development in Herzegovina-Neretva County was published 
and according this surfaces under vineyards will be significantly increased. 

- A part of wine-producers has already started production of  eco-wines, one 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 variant solution 5 is being rejected, which is 
actually the east variant and variant 4 has been proclaimed to be the east variant, which is  in all respects 
the central variant, following the complete Neretva River course south of Mostar.  

- Out of the three analyzed variants, two (4 and 7) pass through the � apljina Municipality area and from 
the environmental, economic and social aspect, have negative effects on the complete area and as such 
are unacceptable. 

- Variant 4 affects the Neretva River water courses, as well as the Rivers Bregava and Krupa and the 
Hutovo blato area, and variant 7 affects water courses of the Rivers Neretva, Studen� ica and Trebi�at as 
well as the water catchment area Bjelave with a designed system 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 agricultural land which is a major source of 
income for the population of � apljina Municipality. Existence in these areas would be threatened if the 
land was taken away or affected. 

- Both variants affect protected areas of the Hutovo Blato nature park and the Trebi�at River. 
- The future development strategy of this area is also based on  equal development of all parts of the 

municipality using all available natural resources, and  equal availability of all infrastructure conditions 
on all parts of the municipality. Construction of a water supply system to areas like  Dubrava, Zvirovi� i 
and Pr� avac, would give adequate conditions for a social and economic development and construction of 
a motorway would again create a tendency of abandoning these areas. 

- Rest of the comments are related to the connection with the Adriatic – Ionian motorway and is not the 
subject of this Decision. 
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Neum Municipality 

- The subject motorway route variants (1,4,7), for construction of a motorway in the Corridor Vc  are not 
in the Neum Municipality area, therefore we think that variant 5 should be still seriously considered 
because it is a variant with least structures, enables quick development of these scarcely populated areas. 

- Motorway route of the Plo� e – Dubrovnik must be defined in the part passing through Bosnia and 
Herzegovina so that the optimal route for Corridor Vc motorway can be defined, as well as future 
interchanges of these two routes. 

- Rest of the comments is related to the connection with the Adriatic – Ionian 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 motorway , section LOT-4 on the present and 
future potable water sources and their sanitary protection zones( ask for opinions of the Municipalities 
Mostar, � itluk, � apljina, Stolac, Neum and Ljubuški); 

- Analyses possible influence on present and future potable water source on the territory of Republic 
Croatia (eg. Prud, Modro oko etc.), with their sanitary protection zones on the territory of Bosnia and 
Herzegovina; 

- Drainage of carriageway waste waters to be solved on the complete route length  with strict filtration 
measures (oil and grease traps and separators), and only after filtration, discharge into the recipients; 

- Prepare prevention measures for possible accidents or emergency situations (turn over of car cisterns) or 
prepare respective alleviation measures  for protection of water and environment with respect to the karst 
terrain sections and sections near surface water courses; 

- For all structures on the route as well as all roadside service facilities along the roadside collection and 
filtration of waste waters; 

- Possibly solve drainage of mountain waters inclined toward the motorway, irrespective of the waters  
from the motorway strip and for this use the natural conditions as much as possible, gullies etc., 

- Analyses low country motorway variants because of possible influence on flooded areas; 
- Hydro-geological investigation works determine possible influence of specific motorway structures on 

the water regime (tunnels, caverns in karst); 
- Analyses in detail and propose «regular control of surface and ground water quality at main critical 

points» as well as  «periodical control of changes in the local eco-systems»; 
- Bridges over water courses to be designed and constructed to present no obstacles in normal 

communications;  
 

Public Company  «Elektroprivreda» ( Power supply company) of Bosnia and Herzegovina 

- An overall comment given on the Documentation for preparation of Preliminary Environmental Impact 
Evaluation for all 4 LOT's, suggesting that in the Environmental Impact Study preparation stage  an 
unique approach be defined and respective level of data analysis be done for each individual section.  

- Mark as important description of possible conflicting situation due to crossing over protected areas , 
cultural-historical monuments and protected nature parts and destruction of these areas. 

- Consider important to point out possible conflicting points with overhead power lines and other 
infrastructure objects (basis for further analysis by respective Company services) 

 
 

Public Company  «Elektroprivreda» ( Power supply company) of the Croatian Community of Herzeg 
Bosnia (HZ Herceg Bosne)  

- Any of the given motorway variant solutions in Vc Corridor will pass under the HV lines. During design 
preparation, care must be taken about HV lines, i.e. legal regulations to be respected when HV lines 
cross the motorway route; 

- After final choice of the  route all places of intersection of HV lines and motorway  must be analyzed in 
detail  and communication established between motorway designers and respective Company services. 

- During Design review, participation of Power company representatives in compulsory; 
- The given corridor has no point of contact with the production plants of the Public Company (JP 

Elektroprivrede HZ H-B ) (hydro-electric power plants Mostar and � apljina) and as such does not 
require special criteria regarding design preparation and construction. 

- The Public Company JP Elektroprivreda HZ Herceg Bosne, finds interesting the points where the River 
Buna and Neretva are bridged over at the Gradina Mountain near Po� itelj, from the aspect of planned 
construction of the hydro-electric power plants HE Buna and HE Po� itelj on the Neretva River. Because 
of this the Electric Power Supply company is requesting the exact position  and coordinates of the bridge 
structure at Gradina so that additional details regarding future HE Po� itelj 8points of contact with 
motorway)  can be solved. 

- Also the exact route from Po� itelj to the Southern borderline is enquired so that plans of exploitation of 
the hydro-electrical resources of the Trebi�at River can be reviewed. 
 

Public Company «Forests of Bosnia and Heezegovina» (JP Bosanskohercegova� ke šume)  

- Informing that activities regarding preparation of Environmental Impact Evaluation  are not in their 
jurisdiction  and that they have sent all received materials  to the Cantonal Forest Company «Sarajevo 
Šume» doo. 

 
Public Company  BH Telecom 

- Informing that only after the final route variant is chosen they can 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 authors of the Environmental Impact 
Evaluation, passes through 11  inhabited places as well as through a tourist zone of the Kravice Falls, 
during preparation of Environmental Impact Study, special attention must be given to noise protection 
measures, especially during construction works  but also during motorway exploitation. 

- Do not agree that motorway construction has no effect on air quality. Considerable emission of dust  and 
exhaust fumes occurs during construction works,  if no adequate protection/alleviation measures are 
applied./. Air quality directly influence the health of people, flora and fauna. The Study should consider 
this aspect seriously. 
 

FONDEKO 

- Consider that timely information to the population about a project as significant 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 organization, which has numerous 
experts in all relevant fields of expertise can contribute much more to more serious tasks in Study 
preparation than just informing the public  and in that sense offer their terms for cooperation. 

- All sections deserve due attention in their opinion , but still they 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 be avoided.  
- Missing documentation on cultural and historical monuments and values need to be obtained to avoid 

possible damage or destruction of these monuments   
- Variant solution 7– central variant option has the advantages of alleviation of most negative effects on 

environment by applying protection measures. 
- With respect to unavoidable destruction of natural monuments and values, undertake all measures to 

remedy damage to the environment. Measures of landscape restoration,  flora and fauna and protection 
measures regarding people must be included into the motorway project, (i.e. construction of passages for 
animals and game, culverts for amphibians and reptiles, construction of noise protection barriers and air 
pollution decrease). 
 

Suggestions and comments from the Public discussion audits  which must be included into the 
Environmental Impact Study: 

 

Mostar, June 22, 2005. 

- Take into account all strong winds occurring in the Mostar area, the Rose of Winds for this area  in order 
to avoid closing of the motorway for traffic during strong wind occurrences, which is the case now for 
the section Ortlješ – Buna.  

- More attention to be given to the Hutovo blato Nature park, because of the 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 Herzegovina is valid until a new one is adopted. In 

this Plan, the Corridor is mapped and maximally protected from urban building. 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 applied  for the protection of the down-stream  
surfaces of the Neretva River which belong to Croatia and Bosnia and Herzegovina? 

- During route definition , ownership of land  and urbanized parts of areas must be respected. 
 

� itluk, June 23, 2005. 

- Any variant, passing near Me� ugorje is not acceptable for numerous reasons (given in Item 7.1.). 
- There is a very important water source near the Neretva River. All analyses done in the past 25 years 

show that this source, depending on the season, fills  its 70-95% of water from the hinterland. Variant 
solution 1 cuts the hinterland along its complete length. 

- Proposed variants transversely intersect the Brotnjo natural unit across a very fertile land. What 
significance in all analyses or position on restriction lists have acts of intersecting such unit ? 

- Keep in mind that every household grows and produces wine. What influence would the motorway have 
on the livelihood of these people? 

- If one of these variants is accepted what are the criteria when motorway passes through inhabited area. 
Physical development plan of the � itluk  Municipality has changed considerably, what will happen to 
existing buildings or structures? 

- According to variant solutions the motorway passes some 300 m from the municipality center. This 
would mean intersecting through the � itluk town and cutting it in half, thus endangering further 
existence and development. 

- The proposed variant solutions correspond to situation layouts from the year 1975. Present situation has 
changed. What will happed to people who would loose their homes as a result of motorway construction, 
having in mind that business structures, plants and factories are threatened as well. 

- Special attention to be given to protection of people. If variant solution 1 is chosen, are inclining toward 
the elementary school would be divided in two halves, creating certain problems, eg. How will the 
children reach school, how many kilometers do they have to travel etc.?  Many residential and business 
building would be threatened. 

- Other comments from the public discussion are given in written form in Item 7.1. 
 

Ljubuški , June 23, 2005. 

- Numerous questions asked regarding point of contact with Croatia, which is not the subject of 
discussion. 

- How will the Trebi�at  River be protected during construction works and use of motorway, if a bridge 
over the river is planned. 

- All three proposed variant solutions pass in the areas of three karst water sources, one being Vakuf. 
According to the water supply program of Bosnia and Herzegovina dated 1999, the Vakuf water source 
is planned to supply water to � itluk and Ljubuški Municipalities, possibly further. Has something 
changed in that respect? The Vakuf water source has no sanitary protection zone, this is still to be done. 
Proposal is that a Study be done, sanitary zones defined and this taken into account in preparation of the 
Environmental Impact Study. 

- Regarding the environmental aspect of variant solution 7, this route includes a bridge over the Neretva 
River, Studen� ica Bridge and Trebi�at Bridge and a relatively long section within the canton, app. 14-
15km. It is evident that attention must be given to these two river crossings in the Study preparation, 
which represent environmentally preserved areas. 

- Any variant solution, which will pass through this area will pass over a very karst terrain. Both variant 
solutions would pass at app. 200m above sea level. Underground watercourse in this area are at 100 m. 
Having in mind the karst terrain, the question is what will happen to these ground water sources which 
supplies water to the population of the area.  A certain amount of water collecting on the carriageways – 
where will it go, with large quantities of pollution, eg. Rubber particles, dust, combustion dust; will they 
go directly into the ground waters. What can be done to prevent pollution of the  source under  
�itomisli � , supplying water to the complete � itluk municipality and some areas of Ljubuški; the  
Studen� ica source and other sources that will be threatened ? 

- Has a hydrological Study been prepared of the ground water courses, because the West-Herzegovina 
Canton has no such study prepared. What will happen to the Ljubuška area, at the same time the Prud 
well catchment area, supplying 60.000  people with water, if the motorway route variants run through 
this area. Significant aspect of the Study is a study of the ground waters and protection of water sources. 
Most important for the Ljubuški area is to protect the waters and 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 right Neretva River bank near Po� itelj could 
endanger the catchment area for  � apljina. In case this variant is adopted, a detained Study must be 
prepared since it could cause irregularities in the water supply of  � apljine. The area also includes the 
Zone II  catchment area, Bjelave. 

- Significant water courses of this area are the Rivers Neretva, Krupa, Bregava and the Hutovo blato 
nature park, Bjelave water source which supplies over  20.000 people with water soon to be widened to 
supply water to 40.000  people. 

- The area also includes protected areas – Trebi�et River area. Procedure initiated to proclaim it a 
protected area of significance, landscape along the Trebi�at River is protected.  

- The only chance for development of this area is agriculture and the  Hutovo blato nature park as a very 
interesting tourist destination. 

- The Neretva River valley must be preserved and which is in a sense endangered even now with all the 
hydro-electric power plants which caused changes in the structures of 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 part of Herzegovina has abundant water sources, 
several rivers only in the � apljina area.  

- The route occupying the Hutovo blato area at the southern boundary, also occupies class I soil, soil used 
for intensive agricultural production supply income to people. It will also directly interfere with bird 
migration, which is a characteristic of this area.  Migrations along the Neretva River delta on its 
southern, Croatian side and in the Hutovom blata are very connected, where birds during the day abide 
downstream and during the night upstream.  This is the only protected nature part in this corridor of 
world and European significance. 

- Passage of the motorway corridor through the � apljina Municipality area is not acceptable because of: 
dense population, exceptionally fertile agricultural land , immediate vicinity of the Hutovo blato nature 
park or even intersection of the park, the area already has the  county road M-17, large extensive road 
network as well as the vicinity of the Neretva River. 

- Variant passing through Po� itelj must consider protection of: water sources above � apljina (closed 
drainage system over the bridge), Zvirovi� i settlement, crossing of the Studen� ica River, crossing of the  
Trebi�at River; 

- Overlapping of the Adriatic – Ionian motorway route and the Corridor Vc motorway route  would have 
positive effects on the environment. 

- Route variant passing through west Herzegovina will destroy Višgorje, agricultural land bringing income 
to households. Why abandon the eastern variant route which has no agricultural land?  
 

Stolac, June 27, 2005. 

- Why insist on the Plo� e Interchange and reject the variant with least obstacles, passing through 
uninhabited areas. Considering that the two motorways can connect (Corridor Vc motorway and the 
Adriatic – Ionian motorway, why not have both within Bosnia and Herzegovina and still reach Plo� e 
quickly? 

- Discussion was mostly about why the variant solution through Stolac and � 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 development plans and other documents 
and Studies, Even Environmental Impact Studies. Completed some very significant 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 and Herzegovina? 
- Mentioned that Neum has an important place on the Adriatic-Ioninan motorway and position of the 

Corridor Vc motorway in relation to that.  
 
 
 E X P L A N A T I O N  
 
The Ministry of Communication and Transport of Bosnia and Herzegovina, requested from this 
Federal Ministry a Preliminary Environmental Impact Study of motorway construction in the 
Corridor Vc, section LOT 4: Mostar North – Southern borderline with Croatia. 
The request was supplemented by documentation for a Preliminary Environmental Impact Estimate 
prepared by the Consultant, IGH d.d. Company from Zagreb and associates. The documentation 
presented several route variant solutions, and with the help of a multi-criteria analysis one route 
variant solution was chosen and an explanation was given why the other variant solutions were 
rejected. 
 
The motorway construction project, based on Articles 3 and 4 of the Bylaw on plants and systems 
that must have an environmental impact estimate, plants and systems that can be constructed  and 
commissioned only if they have a permit regarding environmental impact , (“Official Gazette of the 
Federation of Bosnia and Herzegovina”, No. 19/04), is on the list of those project which need and 
Environmental Impact Study before the Environmental Protection Permit is issued. 
In accordance with the procedure for Preliminary Environmental Impact Evaluation, and Article  36 
of the Law on Environmental Protection, documentation for the preparation of Preliminary 
Environmental Impact Evaluation was available to all interested parties on the web SITE OF THE 
Federal Ministry for physical planning and environment (http://www.fmpuio.gov.ba/), and 
submitted for evaluation to the following instances and companies 
 
Federal, Cantonal and Municipal authorities: 
1. Federal Ministry of Agriculture, water management and forestry  
2. Federal Ministry of Communication and Transport  
3. Federal Roads Directorate 
4. Ministry for Construction, physical planning and Environmental protection of the Herzegovina-Neretva 

County/Canton 
5. Ministry of Economy, entrepreneurship and agriculture of the Herzegovina-Neretva County/Canton 
6. Ministry of Transport and Communication of the Herzegovina-Neretva County/Canton 
7. Town Management Administration Mostar Mostar 
8. � itluk Municipality 
9. � apljina Municipality 
10. Stolac Municipality 
11. Neum Municipality 
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12. Ministry for Physical Planning, resources and Environmental Protection of the West Herzegovina 
Canton 

13. Ministry of Economy of the  West Herzegovina Canton 
14. Ljubuški Municipality  
 
Public discussions: 
1. JP Elektroprivreda BiH dd (Public company for Electrical power supply of Bosnia and Herzegovina)  
2. JP Elektropriveda HZ Herceg Bosne dd (Public company for Electrical power supply of Herzeg Bosna 

d.d.) 
3. JP Vodno podru� je slivova Jadranskog mora (Public Company for catchment area of the Adriatic Sea)  
4. JP BH Telecom 
5. Hrvatske telekomunikacije d.o.o. Mostar 
6. JP BH Šume (Public company for Forestry) 
7. JP Šume Herceg-Bosne (Public company for Forestry in Herzeg – Bosnia)  
8. �eljeznice Federacije BiH( Railroad Company of the Federation of Bosnia and Herzegovina) 
 
Non-Governmental organizations: 
1. Regionalni centar za okoliš za BiH - REC BiH – Regional Center for Environment of Bosnia and 

Herzegovina 
2. Centar za okolišno odr�ivi razvoj COOR  - Centar for sustainable development 
3. FONDEKO  
4. EKO MRE�A BIH 
5. Ekološko društvo «Slapovi Kravice» 
6. Ekološka udruga “Mo� vara” 
7. Ekološka udruga «ZEMLJA, VODA, ZRAK» 
8. Ekološka udruga «MOBIOS» 
9. Ekološka udruga "Lijepa naša" 
10. Udru�enje gra� ana za zaštitu i unapre� enje okoline «Oaza» Mostar 
 

From the above named, the comments were submitted by: Federal Ministry for Agriculture, Water 
Management and Forestry, Government of the Herzegovina – Neretva County/Canton, Ministry of 
Construction, physical planning and environmental protection of the Herzegovina-Neretva County/Canton, 
Ministry of Communication and Transport of the Herzegovina-Neretva County/Canton,  Municipality � itluk, 
Municipality � apljina, Municipality Neum, JP BH Šume, JP Elektroprivreda BiH, JP Elektroprivreda HZ 
Herceg Bosne, JP BH Telecom, JP for «Vodno podru� je slivova Jadranskog mora», Centar for sustainable 
development – COOR, Fondeko, Regional center for environment of Bosnia and Herzegovina- REC BiH.  

Federal Ministry for Physical Planning and environment in association with the Ministry of Communication 
and Transport of Bosnia and Herzegovina organized public discussions on the Preliminary Environmental 
Impact Evaluation of the Corridor Vc motorway construction project, section LOT 4: Mostar North Southern 
borderline.  
 
Public discussions were held in the following Municipalities: 

1. Mostar,   June 22, 2005 , Training center 
2. � itluk, June 23, 2005, KIC «� itluk»;    
3. Ljubuški, June 23, 2005, Police adm. Building hall, Ljubuški; 
4. � apljina, June 27, 2005, Police adm. Building  hall � apljina; 
5. Stolac, June 27, 2005,Restaurant «Sampjero»; 
6. Neum, June 28, 2005, Hotel  «Neum»; 

Invitation for Public discussions was published in the daily papers "Dnevni avaz" and  « Oslobo� enje», on 
June 06, 2005, and on public places of the mentioned Municipalities. Documentation for preparation of the 
Preliminary Environmental Impact Evaluation was available for analysis to municipalities Mostar, � itluk, 
Ljubuški, � apljina, Stolac and Neum, at the Federal Ministry for Physical development and Environment, 
Ministry of Communication and Transport of Bosnia and Hezegovina  and on the web-site of the Federal 
Ministry. 
 
Public discussions were held according to the following agenda: 

1. Presentation of the legal basis  for the Environmental Impact Evaluation – representative of the 
Federal Ministry  for physical planning and environment  

2. Presentation of documents for Preliminary Environmental Impact Evaluation – representative of 
Client and Consultant 

3. Discussion, answers, explanations 
 

The Discussion was visited by 50 participants in  Mostar,  � itluk -  42 participants, Ljubuški – 27 
participants, � apljina – 34 participants, Stolac - 19 participants and Neum – 31 participant. Minutes of the 
Meeting were taken. 
 
Summaries of comments, opinions and suggestions and Summaries of Public Discussions were summed up 
and present an integral part of the Contents of the Decision on Preparation of Environmental Impact Study.  
 
With respect to the above mentioned, a Decision is brought as in the Enacting Clause. 
 
This Decision is final without possibility of appeal.  
 
An Administrative dispute can be initiated against this Decision at 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 taxes, (¨Official Gazette of the Federation of Bosnia 
and Herzegovina no. 6/98), No. 55. Item 3. Par. 4. administrative tax of 80,00 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 analysis and which are available are for the 
most part not updated and refer to the pre-war period, and the change in state and administrative 
division of the area. Physical plans with development projections are not realistic because they were 
prepared in different State system and with initial assumptions which have  significantly changed in 
relation to the present situation. 
 
8.2 WATER 
Greatest obstacle during preparation of the Environmental Impact Study is the problem of lack of 
information, i.e. the need to undertake detailed investigation works  regarding waters at the level of 
Main design, having in mind their potential negative influence on the motorway itself as well as 
potential negative influence of the motorway on waters. 
One of the problems is the lack of a detailed hydrological map of the narrow motorway strip 
prepared on the basis of investigation works. Position of grease traps has been defined in the 
Preliminary Design, but before the final positioning as well as the position of structures for 
additional filtration, detailed hydrological base maps must be consulted of the narrow motorway 
strip, scale 1:5.000.  The structures must not be positioned in aquifer areas where high levels of 
ground water are recorded, not to obstruct the ground water hydraulic flow regime. Having in mind 
the above given data, a control of potential influence on water must be done on the basis of data 
which will be available after completion of investigation works at the level of Main Design, i.e. 
hydrological maps and longitudinal profiles of the narrow motorway strip in detailed scale of 
(1:5.000). 
 
8.3 FLORA AND FAUNA 
 
Detailed scientific knowledge and understanding on the distribution of flora, vegetation and fauna 
in the area of potential motorway route do not exist. Physical development plans of towns and 
municipalities are also somewhat outdated and are not in accordance with the actual situation in the 
field or with the new criteria applied in protection of individual plant and animal sorts and valuable 
nature areas. 
 
8.4 LANDSCAPE 
 
Most part of the terrain in the motorway strip can not be accessed because of danger of mines, 
preventing direct insight into the situation on terrain. Data base documentation and other documents 
are lacking which would help in the analysis and evaluation of influence on landscape – type of 
landscape, physical development plans etc. Insufficient time aspect for preparation of 
Environmental Impact Study also reflected on the time available for visits 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 are mostly relevant to the lack of 
documentation or documentation which is hard to obtain, different jurisdictions for environmental 
protection subjects during the past ten years because of changes in the administrative organization 
of state and government, as well as numerous other documents, mostly old, which define some kind 
of protection over some parts or nature areas. (Physical development plans, different acts etc.).  
 
8.6 GAME AND HUNTING 
Difficulties encountered during preparation of Environmental Impact study mostly refer to the legal 
legislation which is not completely in accordance with the Law on Hunting (which defines areas 
where hunting is forbidden) and which is in accordance with provisions of other States in the region 
(Croatia, Slovenia). Also, another problem represents data gathering from relevant institutions in 
charge of this problems (local authorities, hunting associations) since there are not management 
indicators available. 
 
 



 
 
 
   
 
 

 

COMPLETE  LOT 4:  pgs. 151/163 
VOLUME (MAP) ENVIRONMENTAL IMPACT STUDY FOR CORRIDOR Vc,  LOT 4. XX LOT 4_SUO 20070503ENGLi.doc 

� � � � � � � � � � � � � 	 � 
 � � � � 
 �

LOT  4  MOSTAR NORTH – SOUTH BORDER 
�����������	
����	
������� �

BOSNIA  AND  HERZEGOVINA 
PROJECT  "CORRIDOR  Vc MOTORWAY" 

9 TRANSBOUNDARY INFLUENCE 
 
 
9.1 POPULATION 
Potential transboundary influence of the planned Corridor is a fact and will be in the form of: 
 
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 economic and business activities in the 
wider and specific Croatian regions of motorway passage. With respect to better international 
access, increased tourist development is expected in the corridor as well as redistribution  and/or 
decrease of  some activities (eg. agriculture). 
 
 
9.2 WATER 
 
The LOT 4 motorway section passes through the territory of the Federation of Bosnia and 
Herzegovina in its complete length. However, having in mind the spatial dimension 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 between Po� itelj and 
� apljina, cuts across the Neretva River with the “Neretva” Bridge, length L= 950 m. The  Neretva 
River is a trans-national River (With Croatia with karst watercourse characteristics, 
morphologically and in the physical – chemical sense. In this respect, in case of accidents, possible 
pollution across the borderline is possible into the  Neretva River  and further on into the Adriatic.  
 
Accidents occur, especially  when car cisterns carrying hazardous matter turn over near water 
courses. Water pollution in such cases is possible when  hazardous materials are spilled and 
depending on numerous specific factors, even transport of such pollution to the territory of another 
state. (Croatia).  
 
The risk of accidents occurring when transporting hazardous goods can be defined if the structure of 
transported goods are known and some basic data  on traffic accidents on the subject section. Based 
on this , probability of accidents can be determined and undertake prevention measures accordingly. 
With respect to available data on traffic accidents on the subject section we can conclude that the 
probability of accidents carrying hazardous matter is small, but possible, and prevention measures 
must be undertaken to protect water courses from hazardous matter and transport of this pollution to 
the territory of another state  (Croatia). 
 
Hazardous matter is very toxic, oxidating, explosive, eco-toxic, flammable, self-combustible and 
other matter dangerous for people and environment. Each road has its role in the transport of 
dangerous substances with respect to its position in the network, and possible consequences are 

especially dangerous in biologically valuable areas and places where traffic is dense, which is a 
characteristic of the planned road.  
Considering transboundary influence on ground waters, special attention must be given to the 
section part from km 62+100 to 67+329 since it passes through water protection zone of the Prud 
source, i.e, the sanitary protection zone categories II, III and IV, which is on Croatian territory. 
Since this is a high risk zone for ground water pollution, all measures must be taken  for prevention 
and alleviation of potential negative transboundary influences by respective authorities. 
 
With respect to all of the above, all measures must be taken to bring accidents to a minimum. 
Along with water quality monitoring along the planned motorway route, and adequate measures of 
prevention, possible water pollution transport can be prevented. A quick information system must 
be established which will inform water authorities in Croatia. This is all 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 carbon and nitrogen compounds. 
With the use of German Guidelines MLuS (Merkblatt über Luftverunreinigungen an Straßen) amd 
assumption of and average traffic load of 30.000 vehicles daily, emission of 3367 g/kmh CO2 and 
2641 g/kmh NOx  was calculated. This means that the overall emission on the subject section  
67,3 km long would be  226,6 kg CO2 per hour and 177,7 kg NOx  per hour. Yearly emission is 
therefore 1.985.016 kg CO2 and 1.556.652 kg NOx of gasses. The emissions are and unavoidable 
result of the use of liquid fossil fuels. As already described in chapter 2.2. „Influence on air“, 
looking at the local level, emissions of toxic gasses are not a great threat to human health, not even 
along the motorway, so it can be concluded that the transboundary influence will be insignificant 
because of dilution process. 
 
At the global level, emissions of these gasses, especially CO2 will have its effects in the global 
emission and the greenhouse effect, which is a result of the present technology 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 measures are respected, significant unfavorable 
transboundary influence is not expected. 
 
 
9.5 PROTECTED NATURE PARTS 
If all given general, special and technical protection measures are respected, 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 prepared parallel to the Technical Study 
and the Preliminary solution. Investigation results obtained at that level  for water resources were 
used in the process of evaluation of the variant solutions, new improvements regarding definition of 
the optimal motorway route, and as a result good  Base maps were made for further design 
development stages of the motorway drainage design, respecting all restrictions regarding water 
sources along the LOT 4 corridor route. Documentation connected to the Preliminary 
Environmental Impact Evaluation analyzed the corridor  5-8 km wide on the LOT 4. After the legal 
and abiding procedure  within the PEIE was completed, a summary of comments and opinions  and 
suggestions of all interested parties was done making this an integral part of the Contents of the 
Decision of preparation of Environmental Impact Study (EIS) for LOT 4.This decision also requests 
that a monitoring system be established for ground and  surface waters in the Lot 4 area of influence 
with a definition of the methodology and frequency of monitoring.. The EIS is being prepared for 
one chosen route variant solution  and is synchronized with preparation of the preparation of the 
Preliminary Design for Corridor Vc motorway. Starting point of the surface and ground water 
quality in the area where the Lot 4 motorway passes is given in Chapter 4.5 of this Study.  
This Study also presents a monitoring plan for ground and surface water quality. Most important 
point of the plan is to establish monitoring of surface water quality in the area of future motorway 
influence for the following: new planned measurement stations (5) prior to any form of construction 
works (zero monitoring), and for all stations (5+9=14) for the construction and exploitation stages. 
Positions of the measuring stations  for surface water monitoring  are given in Attachment 12.3.5. of 
this Study (Profils MP 13 Struge and MP 14 Dra� evo are already existing stations where water 
quality is monitored for the Adriatic Sea catchment area. These have been taken into account in this 
Study but  their positions are not evident in the primary attachment). Monitoring of ground waters is 
also planned which are also in the area affected by future motorway. 
Monitoring is an integral part of evaluation of changes  occurring in the environment during the 
construction and exploitation stages of structures. The starting point of zero monitoring level for 
water quality monitoring  is a precondition for adequate analyses, and respective protection 
measures  for the given stages. 
 
 
10.1.1 Water 

Surface waters 
In previous surveys based on available data, an evaluation of the starting point of surface water 
quality monitoring was given  for water courses which pass along the subject motorway route or are 
intersected by the route. The highlight was put on the Neretva River course and its effluents. In the 
Adriatic Sea catchment area in Bosnia and Herzegovina continuous monitoring of the surface water 

quality id done since 1998.  Data from the year 2005 was obtained from  JPVPS Jadranskog mora   
Mostar, helped to determine the zero state of monitoring. This is data gained from measuring 
stations on the Neretva River (upstream and downstream of Mostar, �itomisli� i, � apljina, Dra� evo), 
Buna, Bunica and Trebi�at Rivers (measuring stations Struge-Trebi�at delta into Neretva). Data 
from measuring station on the Trebi�at River ( Bo�jak Studenci) obtained from the Public Utility 
Company JKP Ljubuški. Furthermore, the Consultant conciliated the monitoring planning 
procedure  and its activities with representatives of the Public Company in charge of the Adriatic 
Sea Catchment area – Department for water protection and based on this, proposes five new 
measuring points or stations where zero state of  monitoring must be established  before initiation of 
any kind of construction works. The new points were chosen for the following reasons: 

�  To include motorway sections intersecting surface waters and on which larger construction 
works are expected (bridges, viaducts, interchanges). 

�  To determine changes caused by industrial and sewage pollution, and make a differentiation 
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 in table 10.1.1, 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 points0(MP) Water course Neighboring toponym 
MP 1. Mostar upstream Neretva River Town of Mostar 
MP 2. Mostar 
downstream 

Neretva River Town of Mostar 

NMP 3. Buna River 
100 m downstream of the 
planned bridge over Buna 
River, Kosor settlement 

MP 4. Buna Buna River  Buna Settlement 

NMP 5. Bunica River 

100 m downstream of the 
planned bridge over Bunica 
River, settlements Ki� in, 
Gorica 

MP 6. Bunica River  Buna delta, Grude 
settlement 

MP 7. �itomisli � i Neretva River �itomisli� i 

NMP 8. Neretva River 

100 m downstream of the 
planned bridge over the 
Neretva River, Dretelj 
settlement 

MP 9. � apljina Neretva River � apljina 

NMP 10. Suden� ica River 
100 m downstream  of the 
planned bridge over the 
Studen� ica River, Studenci 
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Measuring points0(MP) Water course Neighboring toponym 
settlement  

NMP 11. Trebi�at River 
100 m downstream of bridge 
over Trebi�at River, Vranješ 
settlement 

MP 12. Bo�jak Studenci Trebi�at River Downstream of the Bo�jak 
beach in Studenci 

MP 13. Struge Trebi�at River  Struge settlement 
MP 14. Dra� evo Neretva River Dra� evo 

 
Sampling must be taken at the new measuring points (NMP) for which no data is available on its 
zero state; sampling to be done on at least four series of samples during two hydrological minimum 
and maximum periods, before any form of construction works. 
After sampling, on each measuring point analysis of the following indicators must be done 
characteristic for analysis of motorway influence of the water quality:  

1. Temperature 
2. Electrical conductibility 
3. pH value 
4. HPK 
5. BPK5 
6. Water density 
7. Total suspended matter 
8. Chlorides 
9. Sulphates 
10. Heavy metals (cadmium, copper, chrome zinc, nickel, lead, ironmanganese,mercury) 
11. Ammonia, nitrates, nitrites 
12. Total grease 
13. Mineral oils 
14. Total phenol 
15. Total open carbon (TOC)  
16. PAH-total  

 
Since surface water quality monitoring in the Neretva Rive catchment area will be continued in the 
future at defined measuring points, we propose that at the same time when the zero monitoring state 
is done for the new 5 measuring points, data available at that moment is also taken at nine 
measuring points for which the zero monitoring state was given here. Since the beginning of 
construction works can not be defined at this time or will all sub-sections be constructed at the same 
time or only some of them, updating of data should also be done for these 9 measuring 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 sources which are included in the 
public water supply systems or supply water to local systems (rural water supply systems not 
included in  public water supply  but supply water to a large number of households).Based on 

available data, obtained during preparation of the Study an evaluation of the zero monitoring state 
of ground waters is given in Item 4.5.  
These are: 

·  Bošnjaci water source and 
·  Bjelave water source. 

 
The Mostar Municipality area includes the  Vrap� i� i and  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 (two wells-Lazine and Dragi� evi�  
well), for which the zero water quality monitoring state should be defined prior to any construction 
works. 
For these water sources, after two series of water sampling during an optimal hydrological 
minimum and maximum period, analysis of the following characteristic indicators of motorway 
influence on ground waters must be done  

1. Odor 
2. Color 
3. Taste 
4. Water blurriness  
5. Temperature 
6. Electrical conductibility 
7. pH value 
8. Percentage of KMnO4  
9. 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 water quality  must be submitted 
by the Client, i.e. Consultant to relevant authorities and institutions in  charge of the water and 
environment sector of the Federation of Bosnia and Herzegovina. 
 
 
10.1.2 Flora  
 
Prior to new motorway construction works, zero state of monitoring must be determined of the 
following:  

1) Distribution and number of the protected sort Adiantum capillus-venris;  
2) Determine the spatial distribution of Petteria ramentacea along the route;  
3) Map the flora distribution and exactly mark the size of remaining, rare, endemic or 

endangered sorts in the Canyons of the Rivers Buna, Bunica, Studen� ica and Trebi�at. This 
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especially relevant for plants of hasmophytic communities, but also for other interesting 
sorts that can be found during monitoring.  

Zero state of monitoring must be implemented using the  flora mapping method (Nikoli�  et al. 
1998). The number must be determined using the Braun-Blanqueov combined method of evaluation 
of the number and cover density (Braun-Blanquet 1964). 
 
 
10.1.3 Game and hunting 
 
Prior to construction works, places of permanent passage corridors and places must be determined 
for game and animals during different seasons, when the need for bigger spaces and freedom of 
movement is more evident, especially during the mating season or during the summer drought 
season, so that places for construction of special structures or passages for game and animals can be  
determined more precisely.  
 
The actual number of game must be determined, as well as the hunting grounds boundaries so that 
these boundaries do not have to be reviewed at a later stage. A map of habitats must be prepared for 
this purpose, from the phytocenological aspect, decisions made on establishment of hunting ground 
in accordance with the motorway and valid planning Acts prepared for game management. All 
existing hunting ground or technical structures and building must be mapped and relocated 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 construction on LOT 4 ,due to possible 
negative influence of machines and vehicles as well as human factor. Choice of monitoring points 
depends on the fact whether all sub-sections will be constructed at the same time or if only some 
will be constructed. These points are also determined in relation to the construction site 
organization  and the work execution timeframe. Monitoring points must defined in the Main 
Design for the propose of monitoring during construction , and depending on the section which will 
be the active construction site at the time. This approach is justified because the future 
Client/Contractor must not be obliged to monitor all 14 points proposed for LOT 4 section, at the 
same time if there is no need. 
 
A detailed analysis must be done once a month during the construction stage for all 16 characteristic 
indicators (Item 10.1.1.) to determine motorway construction influence on surface waters 
 
For this purpose, a short version  - weekly analyses of surface water quality 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 at monitoring points  in the 
immediate vicinity of construction site (where construction machinery, workers will be situated). 
These points are determined depending on the  construction site organization and dynamic plan for 
work execution. In the Main Design stage more precise details must be at hand to be able to choose 
monitoring points for short versions of monitoring. Environmental experts must be engaged during  
this stage by the Client, i.e. Contractor, who would monitor daily progress of work execution per 
sections from the aspects of possible surface water influence by the construction site. 
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Ground waters 
 
Ground water quality must be monitored  during motorway construction on LOT 4 ,due to possible 
negative influence of machines and vehicles as well as human factor. Choice of monitoring points 
depends on the fact whether all sub-sections will be constructed at the same time or if only some 
will be constructed. These points are also determined in relation to the construction site 
organization  and the work execution timeframe. Monitoring points must be defined in the Main 
Design for the propose of monitoring during construction, and depending on the section which will 
be the active construction site at the time. This approach is justified because the future 
Client/Contractor must not be obliged to monitor all 6 sources proposed for LOT 4 section, at the 
same time if there is no need 
 
 
The water quality control includes control of hygienic condition of potable water in accordance with  
valid Bylaw, in weekly intervals, and detailed characteristics of 18 parameters should be achieved at 
least once a month.  
 
 
10.2.2 Fauna 
 
Expert bio-speleological supervision must be present during tunneling works. In case underground 
structures are encountered works must be stopped until an expert bio-speleological team determines 
the condition and value of the structure and undertakes necessary protection measures for the 
underground fauna and habitats. Permanent monitoring of the fauna and habitats discovered during 
tunneling works must be present (marked as significant by experts), during work execution and 
exploitation of motorway. 
 
 
10.2.3 Landscape 
 
Expert supervision must be present regarding protection measures of the landscape during 
construction and landscape restoration measures. 
 
 
10.2.4 Mine contamination 
 
 
Monitoring of possible mine contamination and other dynamic  influences on people and structures 
during work execution. 
 

 
10.3 MONITORING DURING MOTORWAY USE  
 
 
10.3.1 Population 
 
From the sociological aspect, monitoring during the exploitation stage consists 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 emissions, are they within 

limits? 
·  What is the level of traffic flow – is the technical level of the road satisfactory? 
·  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 process must be  implemented 
immediately upon commissioning of the motorway, and in regular intervals intervene and try to 
change those negative aspects( eg. Exploitation regime, structures that are missing and are needed 
etc.). 
 
10.3.2 Water 
 

Surface waters 
Regarding influence of carriageway surface waste waters on the quality of surface waters, possible 
recipients, it must be stressed that the Designer of Preliminary Design proposed a closed 
carriageway drainage system. In this context, 23 oil and grease traps are proposed at defined 
locations.  
Discharge of waste waters from the grease traps and their further 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 legal Act defining conditions of 
waste water discharge into surface waters or soil, limit values defined by the “Bylaw on conditions 
of waste water discharge into surface waters” Official Gazette of RS, No. 44/01 are recommended 
as guidelines. In case waste waters are discharged into water courses, they must be filtered and 
brought to the quality level of the water recipient.  
 
After all hydro-geological investigation works, the measuring points and profiles for water 
monitoring must be defined at the level of Main Design, and define the positions of grease traps and 
additional filtration structures as well as places of discharge of such waters. 
Measurements must be done every 3 months, during five years at least. If after this period analyses 
show that the motorway has no influence on surface water quality, the frequency and number of 
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analyses can be decreased and organized in accordance with the Law on waters of the Federation of 
Bosnia and Herzegovina.  
 

Ground waters 
After commissioning of the motorway, monthly controls of the potable water sources must be done 
(six water sources) on public and local water supply systems in the vicinity of the motorway for at 
least five years. Also analyses according to  18 parameters (Item 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 the water sources, frequency of 
analyses can be decreased and organized in accordance with the Law on 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 waste water discharge from the grease traps and 
places of additional waste water filtration. 
 
This control must be done four times a year, at least once during intensive rain season and at least 
once in the summer after the first rain, after a longer dry period and the most intensive motorway 
use.  
Monitoring should be done at least on two grease trap locations, at places of waste water discharge,   
before the water enters the filtration field and after the filter but before discharge into the 
surroundings. These analyses should be done on the 16 parameters given in Item 10.1.1. 
Monitoring places must be defined. In the Main design, but after hydro-geological investigation 
works and after definition of oil and grease trap locations and additional filtration structures. 
Control should be done on grease traps that are at locations marked as highest risk zones  for ground 
water pollution. At the same time, control of the filtration field  sediments capacity  is proposed are 
least two times a year for some parameters. 
 
Border values of waste water emissions are defined  in accordance with the type of recipient 
(sewage system, soil, water course etc.) In order to define the limit values the “Bylaw on conditions 
of waste water discharge into surface waters” Official Gazette of RS, No. 44/01 is recommended as 
guidelines, our „Bylaw on treatment and waste water discharge for settlements 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 chainages 5+900, (Potoci settlement), 
22+850 (Gnojnice settlement), 60+300 - the measuring point must be near an inhabited structure 
most near to the tunnel Concentration of the following substances is monitored.: Suspended matter 
diam10 micrometers (SM 10), nitric oxide (NO2) and ozone (O3). Measurements are done at low 
wind, and if the wind from the direction of the motorway is relatively frequent (more than 10% 

yearly), the measuring period must include this situation. Measurement must be continuous during 
the most frequent traffic period of one week. Measurements are done once a year, every five years. 

If values defined in the Bylaw on limit values of air quality are exceeded (Official Gazette of the 
Federation of Bosnia and Herzegovina 12/05), air quality protection measures must be 
implemented, described in chapter 3.3. After implementation of protection measures, complete 
procedure must be repeated (measurement and protection measures, until the problem is solved). 
 
10.3.4 Soil and agricultural land 
 
Maximum soil protection measures are recommended irrespective of the classification of soil, its 
value or means of exploitation. Also, land owners of plots around the motorway route should be 
assisted or helped in some way to  exchange or sell these plots – this could 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 metals, products 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 be checked according to parameters  
given in Item 10.1.2. 
 
Around the Kravice falls area in Trebi�at, monitoring should be done during a period of five years 
after commissioning of motorway. Since some sorts that have not been registered yet in Bosnia and 
Herzegovina might be registered there, and in accordance with this, funds 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 for medium and large animals, 
especially large animals  passing under the eco-duct at chainage 43 + 550 km and 43 + 850 km. The 
monitoring should be done according to  the model already in use on the Dedina green bridge in 
Croatia, i.e. with a system of infra-red sensors in one level, registering every passage, in 
combination with a pedestrian pass to monitor animal tracks, 1 m along the complete passage, and 
with possible addition of photo or video equipment. This animal passage under the eco- duct should 
be monitored for at least 1 year (4 seasons)  after completion of construction works. 
 
Monitoring should also be done in the same duration and according to same method , under the 
viaducts at chainages 31 + 045 km and 31 + 875 km and the tunnel at chainage 11 + 880 km and 12 
+ 880 km. 
 
Frequency and distribution of animal accidents and animal casualties should be monitored  during 
motorway use. After a monitoring period of one year, an analysis should be done of the accident 
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points and the types of animals, and implement possible needed corrections of traffic signs and 
markings,  safety fences etc. 
 
10.3.7 Landscape and cultural heritage 
 
Landscape restoration and landscape maintenance must be applied on the area of construction 
works, especially surfaces around structures  and cultural monuments, within a zone of 200 m. 
 
 
10.3.8 Game and hunting 
 
Frequency and distribution of animal accidents and animal casualties should be monitored  during 
motorway use. After a monitoring period of one year, an analysis should be done of the accident 
points and the types of animals, and implement possible needed corrections of traffic signs and 
markings,  safety fences etc. 
 
Creation of a data base on accidents with animals is proposed where systematic information should 
be added regarding accidents with animals on motorway, such as: time, type of vehicle, type of 
animal+, geographic coordinates of accident etc. Based on this data base, and after complete 
analysis exact locations for placement of warning signs „Animal on road“ 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 motorway pollution 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 process or motorway use, many of the 
above mentioned instances can occur in a much larger scope and intensity than in normal 
conditions. 
 
In normal conditions, pollution reaches the environment as a continuous process or as a chronic 
occurrence with delayed influence on environment, but also with a cumulative time effect. Research 
shows that significant pollution occurs at traffic loads of over 20.000 vehicles per day. Except the 
traffic load, the pollution level also depends on the technical state of vehicle, 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 pollution is described in a separate 
chapter. Precipitation waters as a rule carry particles and other compounds depositing on the 
carriageway. This pollution is transferred to s strip immediately adjoining the road (app. 10 m), and 
research shows that the greatest pollution concentrations are in the embankment toes. 
 
Accidental situations are accident with vehicles carrying hazardous matter (during construction and 
motorway use). These are sudden situations with an impact pollution load, which, if it reaches 
ground waters, has a widespread effect. These accidents occur during bad weather conditions which 
also influences implementation of prevention measures. Because of this time and place factor which 
can not be predicted, these accidents represent greatest danger to ground water. Primary task of the 
protection system is to be able to quickly clear this kind of pollution and 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 preliminary 
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 motorway, 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 (1sheet, scale 1:200 000) 
 

12.3.3.  Hydro-geological map of the Corridor Vc, LOT 4 (1 sheet, scale 1:100 000) 
 

12.3.4.  Engineering – geological map of Corridor Vc, LOT 4 (3 sheets+legend) 
 

12.3.5.  Map of restrictions regarding water resources along the Corridor Vc, LOT 4 (5 sheets) 
12.3.5.1. Overall layout plan (1 sheet, scale 1:25 000) 
12.3.5.2. Bošnjaci water source detail (1 sheet, scale 1:25 000) 
12.3.5.3. Bošnjaci 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 and planed hydro-electric plants along the Corridor 
Vc, LOT 4 (3 sheets) 

 

12.3.7.  Map of restrictions for soil, agricultural land, flora and protected nature parts on the 
Corridor Vc,  LOT 4 (8 sheets) 

 

12.3.8.  Map of restrictions  for flora and landscape on Corridor Vc, LOT 4 (3 sheets) 
 

12.3.8.1 Map showing land categories in the zone of 500 m on Corridor Vc, LOT 4 (3 sheets) 
 

12.3.8.2 Map of sub-categories of land in the  zone of 500 m on Corridor Vc, LOT 4 (3 sheets) 
 

12.3.9 Map of restrictions for landscape restoration on Corridor Vc, LOT 4 (1 sheet, scale 
1:200 000) 

 

12.3.10 Summary of maps of restrictions on Corridor Vc, LOT 4 (3 sheets + legend) 
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