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1 INTRODUCTION 

Over the past three decades, transport infrastructure and inland waterway transport in Serbia have suffered 

negative impacts due to lack and inadequate maintenance resulting from various internal and external factors. 

Serbia has not had the opportunity to improve the infrastructure of inland waterways, using modern and 

advanced solutions to respond to these challenges, which has led to problems in water transport. For that 

reason, the revitalization of infrastructure networks is one of the main priorities of Serbia. 

In 2007 and 2008, the European Agency for Reconstruction (EAR) financed the Development of project and 

tender documentation for the revitalization of Serbian navigation locks "Djerdap 1" and "Djerdap 2" (Ref. 

EuropeAid/123966/D/SER/IU), which was implemented a consortium of companies Witteveen + Bos and 

Nebest from the Netherlands and Energoprojekt-Hidroinzenjering from Serbia. Within the project 

documentation prepared in accordance with the standards of the European Union, a procedure for assessing 

the impact of the project on the environment has been initiated. In that context, and in accordance with the 

provisions of the Law on Environmental Impact Assessment ("Official Gazette of RS", No. 135/2004) and other 

relevant legislation, a Study on Environmental Impact Assessment of the navigation lock revitalization was 

prepared. The Study was approved on October 8, 2009 by the Ministry of Environment and Spatial Planning 

of the Republic of Serbia, number 353-02-00692/2009-02. 

Upon completion of the project and technical documentation (including the Environmental Impact Assessment 

Study), the works on the adaptation of the ship navigation lock of HPP "Djerdap 2" were mostly not performed, 

except for regular and overhaul maintenance. 

Taking into account the current condition of the facilities and equipment of the navigation lock, the development 

of the Preliminary design, Preliminary design and Feasibility study for the rehabilitation, adaptation and 

reconstruction of the navigation lock system "Djerdap 2" was started. With the development of the conceptual 

design, there was a need to update the existing Study on Environmental Impact Assessment of the project of 

revitalization of the navigation lock "Djerdap 2". 

Based on the request of the Ministry of Construction, Transport and Infrastructure (project holder), the Ministry 

of Environmental Protection of the Republic of Serbia determined the scope and content of the updated study 

(Decision No. 353-02-150 / 2021-03 of March 8, 2021) and the updating of the Study was proceeded . 

 Background for the Study  

The following substrates were used in the study of the impact assessment: 

 Relevant legislation of the Republic of Serbia, the European Union and the International Convention 

 Technical documentation. 
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1.1.1  Legislation  

EU Legislation  

1. Directive on the assessment of the effects of certain public and private projects on the environment 

2011/92 / EU, as amended by Directive 2014/52 / EU 

2. Directive 2001/42 / EC of the European Parliament and of the Council on the assessment of the effects 

of certain plans and programs on the environment 

3. Water Framework Directive 2000/60 / EC, as amended by Decision no. 2455/2001 / EC, Directive 

2008/32 / EC, Directive 2008/105 / EC, Directive 2009/31 / EC, Directive 2013/39 / EU, Directive 

2013/64 / EU, Directive 2014/101 / EU 

4. Directive 92/43 / EEC on the conservation of natural habitats and of wild fauna and flora, as amended 

by Directive 97/62 / EC, Regulation 1882/2003, Directive 2006/105 / EC and Directive 2013/17 / EU 

5. Directive 2009/147 / EC on the conservation of wild birds, as amended by Directive 2013/17 / EU and 

Regulation (EU) 2019/1010) 

International Conventions  

1. Convention on Environmental Impact Assessment in a Transboundary Context (Law on Ratification of 

the Convention on Environmental Impact Assessment in a Transboundary Context, “Official Gazette 

of RS - International Agreements”, No. 102/2007), 

2. Kyoto Protocol to the United Nations Framework Convention on Climate Change (Law on Ratification 

of the Kyoto Protocol to the United Nations Framework Convention on Climate Change, "Official 

Gazette of RS", No. 88/2007 and 38/2009), 

3. Convention on the Conservation of Migratory Species of Wild Animals (Law on Ratification of the 

Convention on the Conservation of Migratory Species of Wild Animals, "Official Gazette of RS - 

International Agreements", No. 102/2007), 

4. Multilateral Agreement of the Countries of Southeast Europe on the Implementation of the Convention 

on Environmental Impact Assessment in a Transboundary Context (Law on Ratification of the 

Multilateral Agreement of the Countries of Southeast Europe on the Implementation of the Convention 

on Environmental Impact Assessment in a Transboundary Context, "Official Gazette of RS", no. 

12/18), 

5. Convention on Cooperation for the Protection and Sustainable Use of the Danube River (Law on 

Ratification of the Convention on Cooperation for the Protection and Sustainable Use of the Danube 

River ("Official Gazette of the FRY - International Agreements", No. 2 / 2003-26)). 

Legislative of the Republic of Serbia 

1. Law on Environmental Impact Assessment ("Official Gazette of RS", No. 135/04 and 36/09), 

2. Law on Strategic Environmental Assessment ("Official Gazette of RS", No. 135/04, 88/10) 
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3. Law on Planning and Construction ("Official Gazette of RS", No. 72/2009, 81/2009 - corrigendum, 

64/2010 - US decision, 24/2011, 121/2012, 42/2013 - US decision, 50/2013 - decision US, 98/2013 - 

decision US, 132/2014, 145/2014, 83/2018, 31/2019 and, 37/2019 - other law and 9/2020); 

4. Law on Environmental Protection ("Official Gazette of RS", No. 135/2004, 36/2009, 36/2009 - other 

law, 72/2009 - other law, 43/2011 - US decision, 14 / 2016, 76/2018 and 95/2018 - other law); 

5. Law on Nature Protection ("Official Gazette of RS", No. 36/09, 88/10, 91/10 - amended, 14/16, 95/18 

- other law); 

6. Rulebook on proclamation and protection of strictly protected and protected wild species of plants, 

animals and fungi ("Official Gazette of RS", No. 5/10, 47/11, 32/16, 98/16); 

7. Law on Protection against Non-Ionizing Radiation ("Official Gazette of RS", No. 36/09); 

8. Law on Ionizing Radiation Protection and Nuclear Safety ("Official Gazette of RS", No. 36/09 and 

93/12); 

9. Law on Cultural Heritage (“Official Gazette of RS”, No. 71/94, 52/11 - other law, 99/11 - other law, 6/20 

- other law); 

10. Law on Transport of Dangerous Goods (“Official Gazette of RS”, No. 88/10, 104/16 - other law, 83/18 

- other law); 

11. Law on Chemicals (“Official Gazette of RS”, No. 36/09, 88/10, 92/11, 93/12 and 25/215); 

12. Law on Fire Protection ("Official Gazette of RS", No. 111/09); 

13. Law on Disaster Risk Reduction and Emergency Management ("Official Gazette of RS", No. 87/2018); 

14. 1Law on Air Protection ("Official Gazette of RS", No. 36/2009 and 10/2013); 

15. Decree on conditions for monitoring and air quality requirements ("Official Gazette of RS", No. 

11/2010, 75/2010 and 63/2013); 

16. Law on Waters (“Official Gazette of RS”, No. 30/2010, 93/2012, 101/2016, 95/2018 and 95/2018 - 

other law); 

17. Law on Land Protection ("Official Gazette of RS", No. 112/15); 

18. Law on Environmental Noise Protection ("Official Gazette of RS", No. 36/2009 and 88/2010); 

19. Law on Waste Management ("Official Gazette of RS", No. 36/2009, 88/2010, 14/2016 and 95/2018 - 

other law); 

20. Law on Packaging and Packaging Waste ("Official Gazette of RS", No. 36/09, 95/18-other law) 

21. Law on Safety and Health at Work (“Official Gazette of RS”, No. 101/05, 91/151 and 113/17 - other 

law) and relevant bylaws. 

1.1.2 Technical Documentation  

The Preliminary Design and the Feasibility Study for the Rehabilitation, Adaptation and Reconstruction of the 

navigation lock HPNS "Djerdap 2" were used to prepare the Impact Assessment Study.  

CONTENT OF THE PRELIMINARY DESIGN AND FEASIBILITY STUDY OF SANITATION, ADAPTATION 

AND RECONSTRUCTION OF THE NAVIGATION LOCK HENS "DJERDAP 2": 
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ARCHIVAL PROJECT 

18072-IDP-00  0. MAIN NOTEBOOK, "Energoprojekt-Hidroinženjering" a.d. Belgrade, August 

2020, Belgrade 

 1. ARCHITECTURE PROJECT, "Energoprojekt-Hidroinženjering" a.d. Belgrade, 

April 2020, Belgrade 

18072-IDP-I-01 CONTROL TOWER GONDOLA 

18072-IDP-I-02 TECHNOLOGICAL ROOMS 

 2. CONSTRUCTION PROJECT, "Energoprojekt hidroinženjering" a.d., April 2020. 

18072-IDP-II-01.1 CONTROL TOWER GONDOLA 

18072-IDP-II-01.2 TECHNOLOGICAL ROOMS 

18072-IDP-II-01.3 CONCRETE FACILITIES 

18072-IDP-II-02.1 ROAD PROJECT 

 3. HYDROTECHNICAL INSTALLATIONS PROJECT, "Energoprojekt 

hidroinženjering" a.d., April 2020. 

18072-IDP-III-01 WORKS ON THE EMBANKMENT ON THE RIVER SIDE OF THE DOWNSTREAM 

BERTHING AREA 

 4. ELECTRIC POWER INSTALLATIONS PROJECT, "Energoprojekt 

hidroinženjering" a.d., April 2020. 

18072-IDP-IV-01 ELECTROHYDRAULIC DOOR AND CLOSURE DRIVE CONTROL SYSTEM 

18072-IDP-IV-02 ELECTROHYDRAULIC DRIVE NETWORK CONTROL SYSTEM 

18072-IDP-IV-03 POWER SUPPLY CONSUMER POWER SUPPLY SYSTEM ELECTRIC ENERGY 

18072-IDP-IV-04 TRAFFIC SIGNALING SYSTEM 

18072-IDP-IV-05  HEATING, VENTILATION AND AIR CONDITIONING SYSTEM 

18072-IDP-IV-06  EXTERIOR AND INTERIOR LIGHTING SYSTEM 

18072-IDP-IV-07  DISCHARGE AND DRAINAGE SYSTEM 

18072-IDP-IV-08  GUIDE AND DOOR THRESHOLD HEATING SYSTEM 

18072-IDP-IV-09  CRANES 

18072-IDP-IV-10  STABLE FIRE EXTINGUISHING SYSTEM 

18072-IDP-IV-11  CENTRAL LUBRICATION SYSTEM OF WORKING DOOR DOORS 

18072-IDP-IV-12  ACCOMPANYING SYSTEMS 

 water level measurement system 

 system for measuring meteorological parameters, 

 sound system, 

 radar system, 

 video surveillance system 

 conversation recording system, 

 radio communication system, 
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 vessel detection system 

 telephony system 

 5. TELECOMMUNICATION AND SIGNAL INSTALLATIONS PROJECT, 

"Energoprojekt-Hidroinženjering" a.d. Belgrade and "GARDAL" d.o.o. Nis, 

Belgrade, April 2020 

18072-IDP-V-01  AUTOMATIC FIRE ALARM SYSTEM 

 6. MACHINE INSTALLATION PROJECT 

18072-IDP-VI-01 ELECTROHYDRAULIC DOOR AND CLOSURE DRIVES, "Energoprojekt-

Hidroinženjering" a.d. Belgrade, April 2020 

18072-IDP-VI-02 ELECTROHYDRAULIC PLANTS OF THE PROTECTIVE NETWORK, 

"Energoprojekt-Hidroinženjering" a.d. Belgrade, April 2020 

18072-IDP-VI-03 WORKING DOORS LIFTING HEAD, "Energoprojekt-Hidroinženjering" a.d. 

Belgrade, April 2020 

18072-IDP-VI-04 WORKING DOUBLE WING DOORS, LOWER HEAD, "Energoprojekt-

Hidroinženjering" a.d. Belgrade, April 2020 

18072-IDP-VI-05 HYDROMECHANICAL EQUIPMENT OF THE PROTECTIVE NETWORK, 

"Energoprojekt-Hidroinženjering" a.d. Belgrade, April 2020 

18072-IDP-VI-06 ENTRANCE GRATING "Energoprojekt-Hidroinženjering" a.d. Belgrade, April 2020 

18072-IDP-VI-07 HEATING AND VENTILATION SYSTEM OF OPERATING ROOMS AND 

CONTROL TOWER, "Energoprojekt-Hidroinženjering" a.d. Belgrade, April 2020 

18072-IDP-VI-08 STABLE FIRE EXTINGUISHING SYSTEM, "Energoprojekt-Hidroinženjering" a.d. 

Belgrade and "Shipping" d.o.o. Belgrade, April 2020 

18072-IDP-VI-09 CRANES, "Energoprojekt-Hidroinženjering" a.d. Belgrade, April 2020 

18072-IDP-VI-10 DISCHARGE AND DRAINAGE SYSTEM, "Energoprojekt-Hidroinženjering" a.d. 

Belgrade, April 2020 

18072-IDP-VI-11 CENTRAL LUBRICATION SYSTEM OF WORKING DOOR WINGS, 

"Energoprojekt-Hidroinženjering" a.d. Belgrade, April 2020 

18072-IDP-EZP-01 FIRE PROTECTION STUDY, "Energoprojekt-Hidroinženjering" a.d. Belgrade and 

"Cepting" d.o.o. Belgrade, April 2020 

18072-IDP-EEE-01 ENERGY EFFICIENCY STUDY, "Energoprojekt-Hidroinženjering" a.d. Belgrade, 

April 2020 

18072-SO-01 FEASIBILITY STUDY, "Energoprojekt-Hidroinženjering" a.d. Belgrade, April 2020 
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2 INFORMATION ON PROJECT HOLDER 

Name 
Republic of Serbia 
Ministry of construction, transport and infrastructure 
Sector for water transport and safety of navigation 

Adress: Nemanjina street 22-26 , Belgrade, Serbia 

Telephone 
number: 

+38111/3621-698 
+38111/3619-491 

E- mail: veljko.kovacevic@mgsi.gov.rs  

 

mailto:veljko.kovacevic@mgsi.gov.rs
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3 DESCRIPTION OF LOCATION 

Hydropower and navigation system "Djerdap 2" administratively belongs to the Bor district, ie the municipality 

of Negotin. The municipality of Negotin is surrounded by the municipalities of Kladovo, Majdanpek, Bor and 

Zajecar, and it also borders Bulgaria (border length 41 km) and Romania (border length 35.5 km). 

HEPS "Djerdap 2" was built on the stationing km 862 + 800 on the profile "Kusjak", 2 km upstream from the 

beginning of the Veliko ostrvo (Ostrovul Mare), which divides the Danube into the main course and the left 

tributary Gogoš. 

HPNS "Djerdap 2" is located 80 km downstream from HPNS "Djerdap 1", 70 km from Kladovo, 67 km from the 

Romanian town of Turn Severin and upstream 2 km from Prahovo and 17 km from the confluence of the Timok 

and the Danube River. 

On the Gogos tributary, about 11.5 km upstream, is stationed the second barrier point of the hydropower and 

navigation system "Djerdap 2" - the Romanian Gogos dam. 

HPP "Djerdap 2" occupies the following cadastral parcels: 15809/4, 15809/5, 15809/6, 5675/2, 5006, all in CM 

Dusanovac; 7642/1, CM Mihajlovac and 6048/1, CM Prahovo. 

 

Pedological characteristics: The following lands predominate in the area of "Djerdap 2": vertisol, chernozem, 

fluvial soils and wetland.  
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Geological structure of HPP "Djerdap 2": Myopliocene, mostly clay-marl rocks, which belong to the layers of 

tortones, sarmats, upper meots and lower pont, participate in the terrain structure of the regional area around 

"Djerdap 2". They lie over the Lower Cretaceous formations, which is developed in the carbonate-lapa facies, 

and are covered with thick Quaternary deposits and deposits of the Danube terraces. 

Seismic characteristics: Based on seismic hazard maps, seismic parameters for the HPP "Djerdap 2", the 

maximum earthquake intensity for the return period of 475 years is VIII degrees of the Mercalli scale, and for 

975 years VIII-IX degrees of the Mercalli scale. 

Hydrological characteristics: The Danube (over 30 km long), Timok, Sikolska river, Jasenička river, Slatinska 

river and Zamna flow through the territory of the municipality of Negotin. 

The flows of the Danube vary in a wide range from 1,500 m3/s to 16,000 m3/s, and can reach as much as 

23,000 m3/s with a probability of occurring once in 10,000 years. The average multi-year flow of the Danube 

from 1926 to 1975 on the profile of HPP "Djerdap 2" was 5,656 m3/s, while the average value of a series of 

minimum flows was 2,253 m3/s. The large waters of the Danube are occure in April, partly in May, and the 

small waters twice a year in mid-September and late January. Absolute annual minimum usually occurs during 

the winter. 

Based on the hydrological data processing of Danube river on the profile of HPP "Djerdap 2", the following 

characteristic hydrological quantities were obtained: 

- high waters of the Danube for the return period of 10,000 years Q0.01% = 22,350 m3/s, high waters 

for the return period of 1,000 years Q0.1% = 19,300 m3/s, for the return period of 100 years Q1% = 

16,200 m3/s, 

- minimum waters of the Danube for the return period of 1,000 years Q0.1% = 950 m3/s, small waters 

for the return period of 100 years Q1% = 1,070 m3/s. 

The width of the Danube at the site of the navigation lock "Djerdap 2", to the Romanian Veliko ostrvo (Ostrovul 

Mare), is 500 m. 

Proximity to the sanitary protection zone, watercourses and water supply sources: HPP "Djerdap 2", as well 

as the settlement of Dušanovac, are supplied with drinking water from the spring "Barbaros", which is owned 

by HPP "Djerdap 2". The spring is formed by three wells and a catchment well. According to the data of the 

Republic Water Directorate, in the water area of Donji Dunav and the municipality of Negotin, there is a source 

of public water supply to the settlement "Konace". The area of sanitary protection zones around the spring is 

35.74 ha (Zones I and II) and 26.76 ha (Zone III). 

Climatic characteristics: The lower Danube basin is characterized by a  continental climate. The average 

annual temperature in Negotin is 12.4 ° C, the warmest months are July and August, and the coldest are 

January and December. Data on the sum of monthly and annual precipitation show that on average most 

precipitation is excreted in December, June and May, ie 633.7 mm annually. The area of Negotin and Djerdap 
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has frequent winds, with average speeds of over 1.5 m/s throughout the year, and the west-northwest wind 

has the highest frequency. 

Flora, fauna and natural values: There are no protected plant and animal species at the location in question. 

With the construction of HPP "Djerdap 2" and the regulation of riverbeds, the ichthyofauna has undergone the 

most changes in composition and structure - the Black Sea migratory species (sturgeon species and herring) 

have disappeared from Djerdap accumulation, while the population of species such as sturgeon, carp, catfish, 

pike, perch, asp, barbel has increased. New fish species have also appeared, such as grass carp, bighead 

carp, silver carp, brown bullhead, pumpkinseed. According to the data from the Central Register of Protected 

Natural Resources, there are several protected areas on the territory of the municipality of Negotin, however, 

none of them is close to HPNS (the nearest is 11 km as the crow flies). 

Landscape characteristics: Apart from the road number 168 and the uncategorized road which connects the 

settlement of Prahovo with the road 168, the bank of the Danube in the immediate vicinity of HPP "Djerdap 2" 

is undeveloped, covered with grass and low vegetation. About two kilometers upstream from Djerdap 2, there 

is Kusjak beach. 

Immovable cultural property: According to the Decision on the determination of immovable cultural property of 

exceptional and great importance ("Official Gazette of the SRS" No. 47/87), there are no protected immovable 

cultural property in this area. 

Settlements and population: The facilities of the navigation lock HPP "Djerdap 2" are mostly located in the 

settlement of Dusanovac, while a smaller part belongs to Prahovo and Mihajlovac. The number of inhabitants 

in the entire municipality has been in constant decline since 1961, and the municipality is also characterized 

by external migrations of inhabitants (25.84% of the inhabitants of the municipality). 

Existing commercial and residential facilities and infrastructure facilities: The following commercial facilities 

are located in the settlement of Prahovo: IHP Prahovo (Elixir group), Luka Prahovo and NIS bunker station. 

The backbone of the industrial structure of the economy of the entire municipality of Negotin is the factory IHP 

Elixir group Prahovo, which produces phosphoric acid and highly concentrated phosphorus fertilizers. 
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Figure 3-1- Danube bank in the vicinity of HPP Djerdap 2 
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4 PROJECT DESCRIPTION 

 Facilities description 

HPNS "Djerdap 2" is the second joint Serbian-Romanian hydroelectric power plant located on the Danube. It 

consists of a basic power plant, two additional power plants, two overflow dams, two navigation locks and two 

distribution plants. Each side, Serbian and Romanian, has one of the mentioned facilities. 

During the first installation, the entire installed equipment of the ship's lock was made in Romania, whose 

concept is outdated, but due to regular maintenance on the ship's lock HPP "Djerdap 2", there have been no 

major emergency situations so far. 

Due to the obsolescence of the equipment as well as due to the necessary strengthening of the equipment on 

the deceleration front, due to the increase in the level of the upstream lake, it is necessary to adapt the 

equipment, devices and systems according to the following criteria: 

 Expiration of working life, which increases the cost of exploitation, i.e. maintenance of constructed 

systems; 

 High exploitation risk that in addition to failures, due to the instability of the parameters, delays may 

occur due to mechanical breakage of the drive equipment; 

 Impossibility to procure spare parts on the market, due to the cessation of production of equipment 

parts older than 20 years 

 as well as repairing damage to the reinforced concrete parts of the ship's lock. 

The adaptation of the navigation lock of HPP "Djerdap 2" will enable the smooth flow of river traffic on the 

Danube. 

The Serbian lock is located along the right bank of the main course of the Danube. It has one chamber with 

access from the upstream accumulation lake when the translation is done in the downstream direction, and 

with access from the lower water zone when the translation is done in the upstream direction. In terms of 

construction, it consists of several functionally dependent facilities and units: 

 Upstream berthing area (width 100 - 180 m and length 510 m), 

 Upstream (upper) head, 

 Lock chamber (width 34 m and useful length 310 m) 

 Control tower, 

 Downstream (lower) head, 

 Downstream berthing area (width 100 - 180 m and length (river line) 510 m, i.e. 100 -180 m (coastline)). 

 Layout of navigation lock layout  is given in figure 4-1 and in Annex  1. 
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Figure 4-1. Layout of navigation lock at HPP Djerdap 2 
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 Description of planned works 

4.2.1 Architectural works 

Architectural works include the rehabilitation of the control tower gondola and the reconstruction and 

modernization of technological premises. 

Control tower gondola remediation 

Remediation of the navigation lock control tower gondola at the HPP "Djerdap 2" includes craft works inside 

the gondola, adaptation of all rooms and craft works related to the replacement of installed (existing) materials 

that line the gondola. The project envisages all the necessary and reqiured works, as well as the use of modern 

materials. 

The conceptual design envisages the following: 

 Removal of dilapidated waterproofing and installation of new thermal and hydro insulation using 

modern materials, in accordance with the recommendations of the Study on Energy Efficiency, 

 Dismantling of the existing fence on the roof of the gondola of the command tower and installation of 

a new metal fence with anti-corrosion coating and final painting, as well as installation of metal climbers 

with a back guard, 

 Removal of the glass facade of the gondola and installation of a semi-structural facade. 

 Removal of load-bearing floorboards supported by a space grid, inspection of existing roof 

prefabricated concrete slabs and installation of new floor slabs; and roof slabs if needed. 

 Dismantling of the existing metal sheets of the upper and lower lining of the gondola and installation 

of flat aluminum panels 5 cm thick on the appropriate substructure. Thermal insulation of the lower 

slab of the gondola will be performed at the lower side of the prefabricated concrete slabs. 

 Dismantling of existing suspended ceilings and installation of new, non-combustible ceilings made of 

modern materials, over a fireproof substructure. Thermal insulation will be placed above the 

suspended ceiling. 

 Removal of existing floor coverings inside the gondola and installation of new ones (antistatic floor in 

the control room and server room, PVC floor in the entrance hall and room for heating and ventilation 

systems, PVC flooring, ceramic tiles in the toilet). 

 Removal of paint and smoothing compound from all interior walls and ceilings in the bathroom and re-

smoothing and painting. 

 Removal and replacement of floor and wall ceramic tiles, dismantling and replacement of internal 

plumbing and sanitary elements. 

 Replacement of wooden doors and glass aluminum partitions with aluminum doors and fixed glazed 

partitions with glass doors. 
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Reconstruction and modernization of technological premises 

Within the navigation lock at HPP "Djerdap 2", there are technological premises for storing electrical machinery 

that initiates the opening and closing of doors at the navigation lock. 

The scope of architectural (craft) works envisages the replacement of existing materials which have been used 

to finish the interior of the technological premises (walls, ceilings and floors). Craft works are planned to repair 

the existing damage, which endangers the employees and the work of electrical and mechanical equipment, 

as well as the navigation lock, and include the following works: 

 Installation of new paved, metal covers for the entry of equipment, in all technological premises. It is 

planned to install new, prefabricated, thermally insulated covers, with all the necessary additional 

elements for support and fastening. 

 Removal of damaged layers on walls and ceilings. Filling all cracks, painting with dispersive paint. 

Plastering the walls to a height of 2.2 m and laying ceramic tiles. 

 Dismantling of all corrugated sheet metal coverings, as well as supporting frames made of metal 

profiles and installation of new metal coverings in a metal frame made of box metal profiles with anti-

corrosion protection and final painting with metal paint. 

 Dismantling of clinker ceramic tiles in all technological premises, the floors will be leveled with a rabbed 

cement screed with the necessary falls and new, clinker ceramic tiles will be installed on the 

appropriate glue, with the construction of a plinth. 

 

4.2.2 Rehabilitation of constructions 

As part of the rehabilitation of the control tower constructions, it is necessary to perform the following works: 

 repair of the supporting steel lattice of the control tower gondola (detailed inspection of all elements of 

the steel rod lattice, connection sheets and all connections, repair of observed damages, replacement 

of individual parts of the steel lattice for which inspection indicates the need for restoration and 

corrosion protection) 

 repair of the concrete pillar of the gondola and the roof concrete slab (preparation of the surface by 

cleaning, sandblasting or applying high pressure jets, removal of the damaged layer of concrete if any, 

possible cleaning of reinforcement and repair if necessary, application of mortar on a sound surface, 

filling all holes in concrete at the points of the form anchoring, care of concrete surface. 

 

As part of the construction works on the rehabilitation of the HPNS "Djerdap 2" navigation lock, the 

reconstruction of the technological and transformer rooms on the coastal and river side of the lock chamber 

is planned. Reconstruction works should include all technological rooms on the upper and lower head, rooms 

with transformer, diesel generator, cable and FP galleries. 
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It is necessary to perform all necessary repairs of concrete in order to prevent leakage and wetting on the walls 

and ceilings of rooms and galleries by grout injection, removal of existing equipment stands and their 

adaptation in accordance with the requirements of new equipment and equipment manufacturer's proposal; 

construction of a reinforced concrete base for accommodating a diesel unit near the mixing station - left side 

of the lock, upstream head. Prior to the installation of the equipment, the technological premises must be 

repaired, arranged and cleaned. 

The project of rehabilitation, adaptation and reconstruction of concrete facilities of the navigation lock 

envisages works for repair of identified damages on construction objects, as follows: 

 Repair of damage to the concrete surfaces of the pillars and the quay wall of the upstream berthing 

area, damage to the concrete surfaces of the chamber and the heads of the lock, as well as damage 

to the concrete surfaces of the quay wall of the downstream berthing area by the method of the manual 

repair of the concrete. 

 Repair of cracks in concrete surfaces in the chamber and in the zones of the lock’s heads, concrete 

surfaces of the quay wall of the upstream berthing area by grout injections. 

 Crystallization on the inner walls of the chamber and in the zones of the lock's heads. 

 

4.2.3 Roads 

The project includes the reconstruction of the existing internal roads on the both sides, along the lock chamber, 

which are defined as Road 1 and Road 2, and which are in the function of the subject system, as well as the 

access area to the control tower, defined as Road 3. Longitudinal and transverse cracks, rutting and potholes 

with a tendency of further expansion were observed on the roads. 

As a proposal for the reconstruction of the subject traffic areas, it is necessary to remove existing layers of the 

asphalt, all to the reinforced concrete slabs or to the supporting layer of asphalt, and then do the cleaning and 

spraying of the concrete base with the emulsion. A polyester fiber geocomposite will be placed over the 

prepared surface. Then, if necessary, construct a slope layer of AB 8 in a thickness of 3 to 5 cm, and new 

asphalt as a final layer of AB 11 in a thickness of 5 cm.  

4.2.4 Hydraulic part  

The slope of the river side of the embankment in the downstream berthing area was damaged due to effect of 

water flow and waves during the operation of the hydroelectric power plant. The upstream spike of the 

embankment in the downstream berthing area is eroded and therefore it is necessary to repair the upstream 

spike and repair the part of the slope on the river side of the embankment of the downstream berthing area. 

It is envisaged that the crown of the embankment of the downstream pre-port will be brought to the projected 

elevation of 40 m above sea level with the slopes of the embankment at a slope of 1: 2.5. The body of the 
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embankment is formed of sandy-gravel material. The flattening of the embankment crown by embankment will 

be done up to the level of 39.5 m above sea level. The crown of the embankment will be covered with a layer 

of brakestone 0.5 m thick, with brakestone granulation of 31.5 - 63 mm. 

The slopes of the embankment in the downstream berthing area will be protected by a stone embankment 

(150 - 800 mm on the part of the slope below the elevation of 36 m above sea level and 75 - 400 mm between 

the elevation of 36 m above sea level and the crown of the embankment). The stone cladding is laid from the 

level of the embankment crown - 40 m above sea level to the level of 27.2 m above sea level. A layer of stone, 

1.0 m thick, is placed on a filter layer 0.5 m thick. Under the filter layer, the installation of geotextiles is 

envisaged as a preventive measure of protection against soil suffocation under the filter. 

At the upstream end, it is projected that the embankment of the berthing area ends with a circular skittle. The 

lining of the stone embankment is placed on the upstream spike of the embankment and continues in the 

downstream direction on both sides of the embankment. On the bank side of the embankment slope, the stone 

embankment is placed at a length of 39 m, all the way to the pedestrian bridge zone, and on the river side, the 

slope of the stone embankment is placed at a length of 157 m. 

Stone material for the filter layer, curtain (breakstone) and lining (stone charge) will be procured from the 

existing quarry "Slatina", which is located on the road to the village of Slatina. 

Earthworks on the rehabilitation of the existing embankment will be performed by floating machinery. 

 

Figure 4-2 - Embankment on the river side in the downstream berthing area at HPNS "Djerdap 2" 
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Figure 4-3 - Upstream spike of the embankment on the river side of the downstream berthing area at 

HPNS "Djerdap 2"  

 

4.2.1 Electrical power installations 

The project envisages the complete replacement of the existing 6.3 kV voltage cells on the lower head of 

the navigation lock, as well as the installation of a disconnection-switching block on the 6.3 kV side of the 

transformer on the uppear head of the navigation lock. The project also envisages the replacement of 10 kV 

cables.. 

Due to changes in the concept of electrohydraulic shutter drives, the replacement of power transformers 

with new, double-winding dry-type transformers, power 1600 kVA, transmission ratio 6.3 ± 2 x 2.5% / 0.4 kV 

is also planned. Transformers will be delivered and installed in appropriate factory housings. The existing 

transformers are dry, double-wound, with a transmission ratio of 6.3 ± 2 x 2.5% / 0.4 kV, power 1000 kVA.   

The project envisages the complete replacement of the existing 0.4 kV distribution lines, on both 

navigation lock heads, as well as the power cables for the power supply of the newly designed and existing 

consumers, which will remain in operation even after navigation lock adaptation. The electric power equipment 

that is the subject of replacement includes the following: 0.4 kV main switchboard, 0.4 kV sub-distribution 

cabinets in all technological rooms, 0.4 kV switchboard in the control tower and power cables. The concept of 

basic and backup power supply of the main 0.4 kV distribution lines will be retained in the newly designed 

solution. 

Diesel generator for power supply of the main voltage distribution of 0.4 kV system of fire protection of the 

navgation lock. As part of the 0.4 kV voltage works, it is necessary to move the diesel generator from the 

mixing station, ie install a new diesel generator, 125 kVA, container type, with associated switching equipment, 

to supply the fire protection system of the navigation lock, on the plateau next to the portal crane on the river 

side of the upper head of the lock.  

The uninterruptible power supply system will meet all the requirements of specific consumers for 

management and telecommunications that require continuous (uninterruptible) power supply. 

The uninterruptible power supply system with a voltage of 231 V and 50 Hz will be formed in the main 

switchboard of auxiliary voltages, which will be located in the cabin of the control tower. In normal operation, 

the uninterruptible power supply system will be powered via an inverter. The inverter, single-phase, static, 

220V DC / 231V, 50 Hz, power 10 kVA, will be powered from the first busbar section in the main voltage 

distribution 220 V jss. The backup power supply of the system will be reported from the 0.4 kV main distribution 

on the upper head via an insulating transformer 231 V / 231 V, 50 Hz. The power of that transformer is 10 kVA 

and is harmonized with the maximum simultaneous power of all consumers of the system. 
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DC power supply system. The project envisages complete replacement of DC voltage distribution equipment, 

as well as all cable connections. DC power will be provided at two voltage levels of 220 V DC and 24 V DC.  

The project envisages testing the electrical resistance of existing installations, after which it is necessary to 

adapt the existing installations in order to ensure the characteristics in accordance with the applicable technical 

regulations. In the premises and on the parts of the cable channels in which it is necessary to dismantle the 

existing installations for the needs of performing construction works, the scope of works will include the 

installation of new equipment for these installations. In addition to measuring the total transient resistance of 

the earthing switch, it is planned to record the contact voltage and steps and on the basis of the measured 

values to propose any necessary additional measures (potential ramps, insulating bases, etc.).  

The adaptation of the control system on the navigaton lock envisages the introduction of a new, modern, 

distributed and hierarchically organized system with the following levels of management: level of local 

management (level of functional units), level of central management (control tower). From the point of view of 

managing the process of translating a vessel, ie in a functional sense, a navigation lock can be divided into 

functional units, so that each functional unit consists of individual subsystems, ie processes. The following 

functional units of the navigation lock are provided: upper head, lower head, auxiliary systems, supporting 

systems. 

All planned new equipment with existing equipment that remains in operation, and which is of interest to the 

management system, should form a single, integrated and fully consistent system. The selected level of 

management must not suspend any of the protective functions implemented at any level of the management 

system. Malfunction or failure at a higher management level must not affect the defined operation of the lower 

management levels. Regardless of the level from which it is managed, all levels will have the possibility of 

supervision within their competencies at all times. 

Auxiliary systems of the navigation lock, which are the subject of replacement within the project of 

adaptation, rehabilitation and reconstruction of the navigation lock at HPP "Djerdap 2", in addition to the system 

for powering consumers of the navigation lock with electricity include: traffic light signaling system; heating, 

ventilation and air conditioning system; outdoor and indoor lighting system; stable fire extinguishing system; 

cranes; discharge and drainage system (pumping stations); guide system and door sills; central lubrication 

system for working double doors. 

The equipment of these systems will be replaced with new ones, which will enable the necessary functionality 

of the system equipment itself and the navigation lock as a whole. The equipment will be defined in accordance 

with the relevant standards.  

Stable fire extinguishing system. The conceptual solution envisages a complete replacement of electrical 

equipment and installation of this system, which includes distribution cabinets, electric motor drives, measuring 

and signaling equipment, system management equipment, cables and cable accessories. 
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Guide rail and door sill heating system. The designed works will include complete replacement of 

equipment, which includes replacement of induction heating cables (heaters), cabinets with switches to protect 

heaters from overload and short circuit and contactors for switching on heaters, installation cables for 

connecting equipment and contact thermometers for automatic on/off of the heaters. Automatic system 

operation is provided, depending on the measured outdoor temperature. 

Cranes. The project of adaptation of the navigation lock envisages a complete replacement of the gantry 

cranes on the upper and lower heads, as well as the device for raising the overhaul door on the lower head. 

As part of the crane replacement, electrical equipment and installations will be installed on the new cranes, 

which will ensure reliable and safe operation of all drives.  

Outdoor and indoor lighting system. The project envisages complete replacement of equipment (distribution 

cabinets, lamps, switches, sockets, brackets, poles) and installation (cables and cable accessories) of indoor 

and outdoor lighting systems. The newly designed lamps will have LED modules. In accordance with the 

Internal Standard for lighting of electric power plants JSC "Elektromreža Srbije" IS-EMS 314: 2014, the 

following types of lighting are provided for lighting of the facility NL "Djerdap 2": Basic (functional) lighting; 

Security lighting (anti-panic lighting); Auxiliary lighting. 

The project envisages a complete replacement of the existing equipment for heating, ventilation and air 

conditioning with a new one, with the application of modern solutions related to this equipment. The electrical 

part includes the equipment and installations required for power supply and control of the heating and air 

conditioning system of technological rooms and rooms in the control tower. 

Supporting systems of the navigation lock, which are the subject of replacement within the project of 

adaptation, rehabilitation and reconstruction of the navigation lock at HPP "Djerdap 2" are: electro-hydraulic 

drive of the safety net, boat mooring system, grid clogging measurement system, water level measurement 

system , system for measuring meteorological parameters, fire alarm system, vessel detection system, sound 

system, radar system, video surveillance system, radioactive radiation measurement system, conversation 

recording system, radio communication system, telephone system. 

The equipment of these systems will be replaced with new ones, which will enable the necessary functionality 

of the system equipment itself and the navigation lock as a whole. The equipment will be defined in accordance 

with the relevant standards. 

Lightning protection system. The project does not envisage works on the replacement of the lightning 

protection installation.   

4.2.2 Mechanical installations  

The hydraulic drive of doors and shutters on the upstream head of the ship navigation lock is located in 

two separate drive facilities on the river and shore side and includes drives for: servomotors of working doors, 

servomotors of emergency repair doors and servomotors of working gallery shutters. The hydraulic drive 
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installation of the door and shutter on the downstream head of the ship's lock is located in the drive facilities 

on the river and coastal side and includes drives for: servomotors of working double doors and servomotors 

of the main gallery shutters. 

Rehabilitation and adaptation of electro-hydraulic door and shutter drives envisages replacement of complete 

existing equipment with a new modern technical concept using modern components and in accordance with 

the needs of hydromechanical equipment usage after reconstruction. 

Execution of works and delivery of equipment for rehabilitation, adaptation and reconstruction of 

electrohydraulic door and shutter drives will include the following: 

• Dismantling of existing equipment and its disposal at the landfill; 

• Installation of new equipment for hydraulic drive doors and shutters on the upper and lower head; 

• Installation of new hydraulic units equipment in the equipment rooms and control blocks on the 

upper and lower head; 

• Installation of new piping equipment on the upper and lower head; 

• Delivery of the required amount of hydraulic oil for filling and flushing the drive system on the upper 

and lower head, including a reserve quantity of 20% of the quantity required for filling. 

•  

Hydraulic drive installations of the safety net for braking ships are located in special rooms on the river 

and coastal wall of the lower head of the navigation lock and include drives with hydraulic servomotors. 

Hydraulic brake servomotors are housed in load-bearing steel structures in the river and coastal wall of the 

lower head of the navigation lock. 

Rehabilitation and adaptation of electro-hydraulic drives of the safety net envisages the replacement of 

complete existing equipment with a new, modern technical concept with the use of modern components and 

in accordance with the needs of hydromechanical equipment usage after reconstruction.  

Execution of works and delivery of equipment for rehabilitation, adaptation and reconstruction of 

electrohydraulic drives of the safety net will include: 

• Dismantling of existing equipment and its disposal at the landfill; 

• Installation of new equipment of hydraulic cylinders for the drive of network mechanisms and shock 

absorption; 

• Installation of new equipment of hydraulic units in equipment rooms and control blocks; 

• Installation of new piping equipment; 

• Delivery of the required amount of hydraulic oil for filling and rinsing the drive system, including a 

reserve quantity of 20% of the quantity required for filling. 

Main operating door on the upstream head 

The main operating door is a flat sliding door, located on the chamber of the upstream head of the navigation 

lock, with a clear opening of 34 x 17 m. It is used to close or open the upstream chamber of the lock when the 

vessel enters the chamber from the upstream pre-port and vice versa. The door is driven by two hydraulic 

servomotors, which are connected to the side consoles on the door. 
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Repairation and adaptation of the hydromechanical equipment of the operating door on the upstream head 

envisages the replacement of the door construction and the examination of the condition with the repair of the 

determined damages on the concrete parts. Execution works and delivery of equipment for rehabilitation, 

adaptation and reconstruction of operating doors of the upstream head will include: 

• Dismantling of existing equipment and its disposal at the landfill; 

• Sandblasting, non-destructive testing and repair of concrete parts including necessary 

construction works and anti-corrosion protection; 

• New operating doors with associated mechanical parts; 

• New sealing set of working doors; 

• New connections between the service door to the drive servomotor, including connecting 

elements. 

Working double-leaf door downstream head 

On the downstream head there is an operating double door (34 x 17 m), hydraulically operated and used to 

close and open the chamber and maintain the water level in the chamber. With the repair and adaptation of 

the hydromechanical equipment of the working double-leaf doors on the downstream head, it is planned to 

examine the condition and repair the determined damage to the door with the replacement of wearing parts. 

The new operating door will be designed for an elevation of normal deceleration of 41.25 m above sea level. 

The door will be made of welded steel construction using modern materials in order to increase the quality of 

new equipment. 

After works completion on testing and repairing, the renewal of anticorrosion protection will be performed, 

whereby the mentioned works will also include surface sandblasting. The concrete surfaces parts in contact 

with the door seals will be metallized with stainless steel or stainless steel strips will be welded. The scope of 

replacement of parts for working double-leaf doors will include bearings and complete sealing set, as well as 

timber on the downstream side of each leaf. 

Safety net for braking ships 

In front of the lower head, there is a system with a net for braking ships in case of an emergency situation 

when the ship move towards the double-leaf doors on the lower head, while entering into the chamber during 

the downstream navigation. It is composed of steel ropes with drive servomotors. The drive servomotors are 

housed in load-bearing steel structures in the river and coastal wall of the downstream head of the navigation 

lock. 

With the repairation and adaptation of the hydromechanical equipment of the safety net, it is planned to 

examine the condition and to repair the determined damages. Rehabilitation and adaptation of 

hydromechanical equipment of the safety net will include the following:  

• Dismantling of existing equipment and its disposal for the needs of reconstruction works; 

• Sandblasting of steel structure of beams and concreted parts; 

• Non-destructive testing of steel structure of beams, associated mechanical parts, mesh and 

concreted parts; 
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• Testing the network with a test load; 

• Repair of damage determined by testing, including necessary construction works and corrosion 

protection; 

• Replacement of mechanical parts on the steel structure of the beam, which will necessarily include 

all bearings.. 

Entrance griting  

At the water entrance into the gallery of the upstream head, ie. at the water intake, gratings were placed, two 

pieces, on each water intake, dimensions 4.5 x 4.5 m. Rehabilitation and adaptation of hydromechanical 

equipment envisages replacement of existing entrance gratings. The gratings will be made of welded steel 

construction using modern materials in order to increase the quality of equipment and safety and security at 

work. The design of the new gratings will be adapted for installation in existing niches with concrete parts. 

The installation of new gratings will be preceded by sandblasting, non-destructive testing and repair of concrete 

parts, including necessary construction works and corrosion protection. 

Heating and ventilation system 

Each of the technological rooms of the navigation lock on the upper and lower head is equipped with its own 

heating and ventilation system which provides the minimum allowed room temperature (10 °C), as well as the 

required amount of fresh air. 

The rehabilitation and adaptation of the mechanical equipment of the air conditioning and ventilation system 

includes the complete replacement of the existing mechanical equipment for heating and ventilation of the 

operating rooms on the upper and lower head and the gallery rooms at elevations of + 37.50 and + 40.30 m. 

Existing equipment is being replaced with modern devices, with the same characteristics and appropriate 

safety measures. 

The project solution for the adaptation of heating and ventilation of the control tower will include air conditioning 

of the control room, technical room, room with electrical cabinets and entrance to the gondola via a heat pump 

with heat recovery in the "split" version. The project solution will include forced ventilation of all rooms in the 

control tower via a duct recuperator as well as heating of toilets and stairs via a modern electric boiler of 70 

kW, hot water radiators and pipes that will run inside the gondola. 

Cranes 

To service the equipment of the upstream head, a portal crane with a load capacity of 400 kN and a span of 

7.5 m has been installed on the coastal side, which is used for manipulating equipment in the drive room, and 

for manipulating equipment and installations necessary for gallery operation. To service the upstream head 

equipment, a portal crane with a load capacity of 400 kN and a span of 7.5 m has been installed on the river 

side, which is used for manipulating equipment in the drive room, as well as for manipulating equipment and 

installations necessary for gallery operation. To service the downstream head equipment, a portal crane with 
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a load capacity of 400 kN and a span of 12 m has been installed on the river side, which is used for manipulating 

the equipment in the drive room, as well as for manipulating the equipment and installations necessary for 

gallery operation. The drive rooms on the river and coastal side of the upstream head are equipped with one 

bridge crane with a load capacity of 20 kN and a span of 5.7 m. The drive room on the costal side of the 

downstream head is equipped with a bridge crane with a load capacity of 20 kN and a span of 5 m. The drive 

room on the river side of the lower head is equipped with one bridge crane with a load capacity of 20 kN and 

a span of 7.5 m. The pumping station for emptying and drainage on the river side of the downstream head is 

equipped with one bridge crane with a load capacity of 80 kN and a range of 5.0 m. 

With the rehabilitation and adaptation of the cranes on the navigation lock, the replacement of the existing 

equipment is planned. Existing crane tracks and bumpers for portal and bridge cranes will be inspected and 

any identified damage will be repaired. In addition, the renewal of anti-corrosion protection is planned. 

Discharge and drainage system 

One pumping station for emptying and drainage is planned on the river wall of the upstream head of the 

navigation lock and one on a coastal wall of the upstream head of the navigation lock. The function of each of 

the pumping stations is as follows: emptying the niche of emergency-overhaul and operating doors, emptying 

the space between the overhaul gallery shutters, drainage of the room at elevation 37.5 m and 34.3 m, 

drainage of the pipeline gallery on the coast, drainage of the cable gallery on the river side and drainage of the 

manhole of the shutter. 

Rehabilitation and adaptation of the drainage and drainage system at the navigation lock means the 

replacement of the existing equipment in the pumping pools, pumping stations, shafts and shutters on the 

upstream and downstream head of the lock. 

The existing equipment of the drainage and discharge system will be dismantled and replaced with a new one 

of the same basic technical characteristics with the application of modern design, components and materials 

in order to increase the quality of equipment and safety and security at work. Auxiliary equipment for access 

to the main equipment of the drainage and discharge system consisting of access platforms, climbers and 

fences, as well as concreted parts of the pipeline will be subject to inspection and repair or replacement in 

accordance with the condition determined by the inspection. 

Automatic lubrication system for working double gates 

For automatic lubrication of wing bearings and drive servomotors of working gate, a central lubrication system 

is installed on the river and coastal side of the downstream head of the lock. One device located in the room 

of the appropriate drive servomotor is provided for lubrication of the bearing of the coastal and river wing of 

the working door on the downstream head of the conductor. The distribution of the grease pipe from the 
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lubrication device to the grease points on the door is performed through the gallery in the niche of each door 

leaf. 

Rehabilitation and adaptation of the central lubrication system of double working gate envisages dismantling 

of existing equipment and replacement with a new of the same basic technical characteristics with the 

application of modern design, components and materials in order to increase the quality of equipment and 

safety and security at work. The new equipment of the lubrication system will be adjusted to the technical 

solution of the installation of new drive servomotors and reconstructed assemblies of working double gate 

envisaged in other parts of the machine design. 

Stable fire extinguishing system 

Stable fire protection system consists of: pumping station for water pumping from wells, pumped water tank, 

pipe water supply from the tank to the navigation lock, pipe water distribution along the walls of the lock 

chamber, storage and preparation system of foam extract, foam extract distribution along the walls of the lock, 

Venturi mixers in the places of monitors, the monitors along the walls of the chamber, the fire protection control 

system in the control tower. 

Rehabilitation and adaptation of the mechanical equipment of the stable fire extinguishing system includes the 

replacement of the existing valve equipment in the shut-off of the pumped water tank and of the complete 

equipment on the lock. The equipment that is the subject of replacement will be dismantled and replaced with 

a new one of the same basic technical characteristics by applying modern design, components and materials 

in order to increase the quality of equipment and safety and security at work. In addition to the new equipment, 

the delivery of the required amount of foaming extract is also planned. 
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5 OVERVIEW OF MAIN ALTERNATIVES CONSIDERED BY THE PROJECT HOLDER  

Within the project of adaptation of the navigation locks, no alternative solutions were considered. Given the 

type and scope of interventions (replacement of equipment) on the planned adaptation, it was not applicable 

to consider alternative solutions, but the timely replacement of worn-out and unreliable equipment that calls 

into question the continued functioning of the navigation locks. 
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6 DESCRIPTION OF THE ENVIRONMENT CONDITIONS 

Air quality 

The territory of the municipality of Negotin is not covered by the national network of automatic stations for air 

quality monitoring. The examination of air quality in the summer and winter period is performed by the Institute 

for Public Health "Timok" from Zajecar. An apparatus for sampling sulfur dioxide, soot and sediment was 

installed in JNA Street No. 10 in Negotin (8 km by air from the navigation lock). According to the data on the 

results of air quality monitoring published on the website of the Municipality of Negotin, the measured values 

were within the limit values or slightly deviated from them.  

Surface water quality 

The Serbian Environmental Protection Agency (SEPA) is the official institution for providing data on the quality 

of surface and groundwater and river sediments in the Republic of Serbia, as well as on the quality of other 

environmental medium, starting in 2011. 

Monitoring of the quality of the Danube River is performed at a total of nine stations, of which Brza Palanka 

and Radujevac are the closest to HPP "Djerdap 2". Brza Palanka is located about 21 kilometers upstream, 

and Radujevac 10 kilometers downstream from the navigation lock. At both measuring stations, monthly 

monitoring of general parameters, oxygen regime, nutrients, salinity, metals, microbiological parameters and 

priority and priority hazardous substances is performed. 

By the Decree on the categorization of watercourses ("Official Gazette of the SRS" No. 5/1968), the Danube 

River, throughout its course through the Republic of Serbia, is classified in the II category. According to the 

Regulation on Water Classification (“Official Gazette of the SRS" No. 5/1968), class II includes waters that are 

suitable for bathing; recreation and water sports, for the cultivation of less noble species of fish (cyprinids), as 

well as waters that can be used with normal methods of processing (coagulation, filtration and disinfection) to 

supply the settlement with drinking water and in the food industry.  

The results of analyzes of surface water samples (watercourses), ie the relevant values of parameters for the 

annual period, were compared with the limit values of quality classes prescribed by the Regulation on limit 

values of pollutants in surface and ground waters and sediments, and deadlines for achieving them ("Official 

Gazette of RS" No. 50/2012). 

The values of priority and priority hazardous substances are compared with the values of environmental quality 

standards (EQS), ie annual average value (AA-EQS) and maximum allowable concentration (MAC-EQS), 

prescribed by the Regulation on limit values of priority and priority hazardous substances that pollute the 

surface waters and deadlines for their achievement ("Official Gazette of RS", No. 24/2014). To determine the 

quality class, the criteria prescribed by the Regulation ("Official Gazette of RS" No. 50/2012) were used.  
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According to the results of surface and groundwater quality testing for 2017, 2018 and 2019, the tested 

parameters at both measuring stations mostly corresponded to categories I and II. Deviations from the 

prescribed category of the Danube River, during the mentioned three years and at both measuring stations, 

were in terms of nutrient concentration (nitrogen and phosphorus compounds), total iron and microbiological 

parameters. Also, the presence of dissolved nickel and fluoranthene in concentrations corresponding to 

categories III/IV was determined.  

The following table provides an overview of the parameters that deviated from the prescribed category of the 

Danube River. 

Table 6.1 – Danube water quality in 2017, 2018 and 2019 - an overview of parameters that deviated from 

the prescribed category 

Year Measuring station Deviations from category II 

2017. 

Brza Palanka 
Total nitrogen (III) 

Iron, total (III) 

Radujevac 

Total nitrogen (III) 

Nitrites (III) 

Total phosphorus (III) 

Iron, total (III) 

Number of aerobic heterotrophs (III) 

Nickel dissolved 1x (III/IV) 

2018. 

Brza Palanka 

Dissolved oxygen (III) 

Total coliforms 

Number of aerobic heterotrophs (III) 

Fluoranthene 1x (III / IV) 

Radujevac 

Dissolved oxygen (III) 

Total phosphorus (III) 

Orthophosphates (III) 

Fluoranthene 1x (III / IV) 

2019. 

Brza Palanka 
Number of aerobic heterotrophs (III) 

Fluoranthene 1x (III/IV) 

Radujevac 

Iron, total (III) 

Number of aerobic heterotrophs (III) 

Nickel dissolved 1x (III/IV) 

 

Sediment 

The publication "Quality of river sediment and accumulations of Serbia", issued by the Serbian Environmental 

Protection Agency in 2019, contains the results of testing the quality of river sediments and accumulations 

from the annual surface water monitoring programs for the period from 2012 to 2017. The sediment samples 
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were tested for heavy metals (zinc, copper, chromium, lead, cadmium, mercury, nickel, arsenic) and organic 

pollutants (polycyclic aromatic hydrocarbons (PAH), polychlorinated biphenyls (PCBs), organochlorine 

pesticides and triacin-based pesticides).  

The results of the analysis of heavy metals show that at the sampling point in Brza Palanka, the limit values 

were not exceeded, while in the samples from the Radujevac measuring station, the values for copper and 

nickel were exceeded.  

Of the tested organic pollutants, the content of p,p'-DDE on the profiles Brza Palanka (2.6 μg/kg) and 

Radujevac (1.7 μg/kg) indicate that the maximum allowed concentrations have been exceeded.  

Land quality 

On the territory of the municipality of Negotin, systematic examinations of soil quality are not performed. The 

land is more or less degraded by various natural and anthropogenic processes. Anthropogenic soil pollution 

originates from the chemical industry from which powdery substances are emitted into the air, which are later 

deposited on the soil, as well as from the dispersal of pyrite burn from the landfill in Prahovo and the seepage 

of atmospheric water from the phosphogypsum landfill.  

The assessment of the land quality in the area of Negotin was performed in 2005, within the project "Control 

of fertility and determination of the contents of dangerous and harmful substances in the soils of the Republic 

of Serbia". It was determined that the limit values of nickel were exceeded in most of the samples. Copper 

concentrations were increased in three samples and cadmium in one. 
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7 DESCRIPTION OF POSSIBLE SIGNIFICANT EFFECTS OF THE PROJECT ON THE 

ENVIRONMENT 

The effects of revitalization of the navigation lock on the environment can be considered through two phases: 

• project implementation phase, ie. work on the revitalization of the navigation lock and 

• exploitation phase after the completion of project works. 

Impact due to the construction works  

During the works on the rehabilitation, adaptation and reconstruction of the navigation lock, there will be 

environmental impacts that are mostly temporary and limited to the immediate environment. Impacts occur as 

a consequence of the presence of people, the use of machinery, the methodology of work and last as long as 

the work lasts. With the cessation of works, the influences also cease. During the execution of works, there 

will be impacts on air quality, surface waters, soil quality, river sediment quality, noise and vibration levels, 

population health and the ecosystem.  

Impacts of the project during the execution of works on air quality – emissions of dust, exhaust gases 

from engaged construction machinery and vehicles, emissions of dust during embankment of stone and 

installation of gravel on the crown of the embankment in the downstream pre-port, emissions of vapors from 

volatile organic compounds contained in anti-corrosion protection agents.  

Impact of the project during the execution of works on the quality of surface waters - During the 

implementation of the project, there may be a negative impact on the water quality in the Danube and the lock 

chamber due to: works on the rehabilitation of concrete surfaces when using special high-quality concrete, 

penetrating crystallization material and modern materials based on polyurethane, cleaning concrete surfaces 

and metal structures from rust, dust, oil and other impurities by brushing, sandblasting or applying compressed 

air, using coatings to protect metal surfaces from corrosion (primer and anti-corrosion protection) and final 

paints, leakage of hydraulic oil from replaced elements of electro-hydraulic door and shutter drive equipment , 

works on the reconstruction and rehabilitation of the embankment in the downstream berthing area, leakage 

of waste hazardous materials (machine oil, fuel) from construction machinery and means of transport on the 

shore and from construction machinery.  

Impacts of the project during the execution of works on the quality of the land - Impacts during the 

execution of works on the land can occur due to: the formation of temporary landfills on the ground, the 

formation of temporary warehouses of construction materials during the adaptation, permanent disposal of 

waste, leakage of harmful substances, ie. oils and fuels from construction machinery, which is in operation on 

the coast, by taking up space for the needs of the construction site.  

Impacts of the project during the execution of works on the quality of river sediment - The change in 

the quality of river sediment can be caused by presence of building material residues (special concretes, epoxy 

resins, penetrating materials and polyurethane-based materials) and steel material (parts of metal structures 
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and their waste during operation), used during revitalization of building structures, leakage of hazardous waste 

(machine oil, fuel) from navigable construction machinery. 

Impacts of the project during the execution of works on the level of noise and vibration - Noise 

emissions will occur during construction and ground equipment works. The noise will have the greatest 

negative effects on the construction site of the navigation lock and in its immediate vicinity, and it is of a 

temporary nature. 

Impacts of the project during the execution of works on the health of the population - No direct impact 

of the revitalization works on the health of the surrounding population is expected. 

Impacts of the project during the execution of works on the ecosystem - Before the beginning of 

revitalization, for the needs of opening the construction site, the existing vegetation and the reproductive layer 

of the soil are removed from the soil surface. 

Influences during the operation of the navigation lock  

The realization of the planned works will not lead to a change in the purpose and function, or the way the 

navigation lock works. The impacts will remain the same as before the project, with the new equipment leading 

to greater safety at work and reducing the possibility of unwanted accidents that could have negative impacts 

on the environment.    
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8 ENVIRONMENTAL IMPACT ASSESSMENT IN CASES OF ACCIDENTS 

The most significant possible accident situations are: 

 Leakage of oil and/or derivatives from a damaged vessel; 

 Fire on the vessel and in the lock chamber; 

 Discharge of hazardous water-soluble substances from the damaged vessel. 

In addition to the above-mentioned accident situations, smaller-scale accident situations may also occur on 

the project, such as: 

 leakage of oil and oil derivatives from construction machinery engaged on concrete facilities of the 

navigation lock, 

 oil leaks when replacing equipment or from replaced equipment, 

 leakage of temporarily stored hazardous substances. 

During the works on the rehabilitation, adaptation and reconstruction of the navigation lock, the navigation lock 

will be closed for crossing and the chamber will be emptied. If a accident situation occurs and oil and/or oil 

derivatives are spilled from the mechanization tank into the navigation lock chamber, it will not reach the 

surface water but will be collected by adsorption means. 

Smaller accidents (oil leaks from the tanks of vehicles) are also possible on roads and manipulative surfaces 

around the navigation lock, and their impact is limited to the concrete surfaces of the ship from which leaked 

substances can be collected. Accidental leaks due to damage to the packaging are possible in the storage of 

chemicals (fuels, oils and lubricants, paints and other substances).  

Pollution of surface waters and land from the state road, class IIa, no. 168, connection with the state road 35 

- Dušanovac - state border with Romania (border crossing Kusjak), is also possible because all the waste 

generated during the reconstruction of the navigation lock will be transported via it, so any accident in this 

sector of the road will adversely affect on the soil around the navigation lock, which is sloping towards the 

Danube and possibly to groundwater.  

Accident situations on engaged navigational machinery can lead to surface water pollution. 

The accident situations that may occur during the operation of the project will remain the same as during the 

existing operation of the navigation lock, namely oil spills and oil derivatives, fire and explosions due to the 

presence of a large amount of hydrocarbons.  

The occurrence of fires on vessels in the navigation lock can most often occur during the passage of tank ships 

transporting large quantities of oil and derivatives, when due to unfavorable conditions there is increased 

evaporation and formation of clouds of flammable and explosive vapors in the lock chambers. After the 

revitalization of the navigation lock, an identical concept of the existing fire protection will be used. The 

revitalization of the navigation lock includes the replacement of the existing fire extinguishing equipment with 
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new ones, as well as fire alarm signals, which enables a quick response. When a fire occurs on board, the 

revitalized fire protection system enables the fire to be alarmed in an appropriate manner and the successful 

extinguishing of the fire that may occur in the lock chamber. 

The consequences of the accident depend on the place of origin, type and amount of spilled substance, its 

physical-chemical and toxicological characteristics, meteorological and hydrological conditions, preventive 

measures taken, as well as the speed and efficiency of intervention of the vessel's crew and competent HPP 

services. 

Taking into account the quantities of substances transported through the navigation lock and the frequency of 

transport, it is most likely that oil and/or oil derivatives will spill. The spill in the lock chamber also increases 

the danger of fire, so the spill of hydrocarbons and fire are the two most significant possible accidents during 

the operation of the navigation lock. 

The following hazardous substances will be present during the project: 

 petroleum and petroleum products in construction machinery, vehicles and vessels, 

 lubricants in the equipment of the navigation lock which is subject to replacement. 

Oil is a thick and viscous liquid, poorly soluble in water. When oil reaches the surface of the water, it forms an 

oil slick, after which various processes appear, the intensity of which is influenced by the physico-chemical 

characteristics of the oil itself, ie. its derivatives, climatic conditions, hydrological conditions, etc. The main 

processes that contribute to the decomposition of oil in water or on water surfaces are: evaporation, dissolution, 

emulsification, dispersion, precipitation, oxidation and microbiological degradation.  

Under the influence of external factors, lighter fractions evaporate (with a lower boiling point), the density of oil 

increases and it sinks to the bottom.  

The dissolution of oil in water is very weak and is limited to lighter fractions. The emulsifying mechanism results 

in the formation of a stable emulsion known as "chocolate moss". Emulsification slows down the decomposition 

of oil due to less exposure of oil to water and air. 

Dispersion mechanically or chemically contributes to the increase of surface pollution and its penetration into 

underground layers. It selectively affects the solubility of the oil by increasing the surface area of the oil spill 

and thus increasing the solubility of the low molecular weight components. 

Oil deposition occurs as a consequence of oil aging, which results in an increase in the density of the spilled 

oil. When the density of the oil becomes higher than the density of the water, the oil will sink. The oil can also 

sink if it has previously been adsorbed on heavy particles of sand and silt. 

Polycyclic aromatic hydrocarbons have the property of concentrating on suspended particles of organic matter. 

The sorption process is influenced by the mineral composition of the soil, temperature, pH and the 
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characteristics of the compound itself. Sorption is most intense on particles of sand, clay and organic matter, 

which is related to the size and structure of these particles.  

Analysis of the probability of accident situations 

According to the Rulebook on the content of the accident prevention policy and the content and methodology 

of drafting the Safety Report and the Accident Protection Plan ("Official Gazette of RS", No. 41/2010), the risk 

of a chemical accident is assessed on the basis of the probability of an accident and the extent of the possible 

consequences.  

The probability of an accident is expressed numerically or descriptively as small, medium and large, and the 

consequences as small, significant, serious, large and catastrophic. 

Depending on the probability of an accident and the consequences that would occur, the risk of a chemical 

accident is defined as: negligible, small, medium, large and very large risk, according to the criteria shown in 

the following table. 

Table 8.1 - Risk criteria based on the probability of an accident and possible consequences 

Probability of 
an accident 

Consequences 

small significant serious large catastrophic 

Low negligible risk low risk medium risk high risk very high risk* 

Medium low risk medium risk high risk very high risk* very high risk* 

High medium risk high risk very high risk* very high risk* very high risk* 

* risk is not acceptable 

Risk is acceptable if it is assessed as: negligible, low, medium and high risk. Acceptable risk can be managed 

under certain conditions, prescribed regulations and a defined course of action when performing hazardous 

activities. 

At the shipyard of HPP "Djerdap 2", the two most unfavorable scenarios of possible accidents are large spills 

from a thin vessel and a fire on the vessel. According to domestic and world experiences, the probability of 

these accidents is very low. 

The assessment of possible consequences was performed on the basis of an analysis of events according to 

the criteria of the Rulebook on the content of accident prevention policy and the content and methodology of 

the Safety Report and Accident Protection Plan ("Official Gazette of RS", No. 41/2010) and is shown in the 

following table. 

Table 8.2 - Risk assessment for the navigation lock HPP "Djerdap 2" 

Type of accident Probability of occurrence Consequences Risk assessment 

Large spills from a tank 
vessel 

low significant low 

Fire on the vessel Low significant low 
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The possible level of accidents is determined based on the width of the vulnerable zone and vulnerability 

analysis. In the chamber, the level of accidents is assessed as the level I of accidents - the level of dangerous 

plants where the consequences of the accident are limited to part of the plant (installation) or the whole plant, 

at the same time there are no consequences for the whole complex, because the water area is completely 

closed.  

In berthing areas, the level of accidents is assessed as II level of accidents - the level of the complex where 

the consequences of the accident are limited to part or whole complex, at the same time there are no 

consequences outside the boundaries of the complex. No major impact on the Danube river is expected, due 

to the existence of a floating dam and equipment for collecting spilled derivatives. The accident will have no 

effect on the Romanian side of the Danube. 
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9 TRANSBOUNDARY ENVIRONMENTAL IMPACT 

As a signatory to the ESPOO Convention (Law on Ratification of the Convention on Environmental Impact 

Assessment in a Transboundary Context, “Official Gazette of RS - International Agreements”, No. 102/2007) 

and the Kiev Protocol (Law on Ratification of the Kyoto Protocol to the United Nations Framework Convention 

on Change climate, “Official Gazette of RS”, No. 88/2007 and 38/2009), as well as international agreements 

related to the conservation of migratory species (Law on Ratification of the Convention on the Conservation of 

Migratory Species of Wild Animals, “Official Gazette of RS - International Agreements” , No. 102/2007); and 

other international agreements; The Republic of Serbia has undertaken to inform other countries regarding 

projects that may have a transboundary impact.  

In 2018, Serbia also adopted the Law on Ratification of the Multilateral agreement among the countries of 

south-eastern Europe for implementation of the Convention on Environmental Impact Assessment in a 

Transboundary Context (“Official Gazette. RS Gazette ”, no. 12/18), made on 20th of May 2008 in Bucharest.  

The Espoo Convention defines transboundary impact as: "any impact, not only of a global nature, within an 

area under the jurisdiction of a Party, which causes a proposed activity whose physical origin is wholly or partly 

wholly or partly within an area under the jurisdiction of the other Party". 

The analysis of the project and its environmental impacts did not identify possible transboundary environmental 

impacts of the project. During the works, if there are accidental oil leaks from the vessels engaged in the 

reconstruction and rehabilitation of embankments or concrete structures in the berthing areas, the leaked 

contents will be collected by floating dams and other equipment for repairing the spill owned by HPP "Djerdap 

2". HPP "Djerdap 2" has adopted procedures, a trained team and equipment for reacting in case of accidents, 

so if an accident occurred, the pollution would be contoured and remediated with a quick reaction.  

Minor pollution with suspended matter that will occur due to the works on the embankment will be maintained 

first along the right bank, and then it will be diluted very quickly due to the huge flow.  

The planned works on the rehabilitation, adaptation and reconstruction of the navigation lock HPP "Djerdap 2" 

will not have any effect on the environment of Romania, ie on the quality of air, water, population, phytocenoses 

present in Romania, as well as on ichthyofauna and other environmental factors. 
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10 DESCRIPTION OF MEASURES PROVIDED TO PREVENT, REDUCE AND ELIMINATE 

SIGNIFICANT ADVERSE IMPACTS  

Necessary measures to reduce or prevent adverse impacts can be systematized into the following categories: 

• Protection measures provided by law and other regulations, norms and standards and deadlines 

for their achievement 

• Protection measures provided by the technical documentation and conditions of the competent 

authorities and organizations 

• Protection measures during project construction 

• Protection measures during the regular operation of the project 

• Protection measures in case of an accident 

• Protection measures in case of cessation and decommissioning of the project. 

Protection measures provided by law and other regulations, norms and standards and deadlines for 

their achievement  

The measures provided by laws and other regulations include the application of norms and standards in the 

selection and acquiring of devices and equipment for the proposed technological process, as well as those 

technical measures according to which the collection of all waste materials will be performed. 

Air protection measures will be in accordance with the Law on Air Protection ("Official Gazette of RS", No. 

36/09 and 10/13) and accompanying bylaws. 

Water protection measures will be in accordance with the Law on Waters ("Official Gazette of RS", No. 30/10, 

93/2012, 101/2016, 95/2018 and 95/2018 - other law) and accompanying bylaws . 

Soil protection measures will be in accordance with the Law on Soil Protection ("Official Gazette of RS", No. 

112/15) and accompanying bylaws. 

Noise protection measures will be in accordance with the Law on Environmental Noise Protection ("Official 

Gazette of RS", No. 36/09, 88/10) and accompanying bylaws. 

The treatment of waste materials will be in accordance with the Law on Waste Management ("Official Gazette 

of the RS", No. 36/2009, 88/2010, 14/2016 and 95/2018 - other law) and the accompanying bylaws. 

In addition to these legal acts, during operation, it is necessary to comply with regulations in the field of 

environmental protection, which relate to environmental protection, nature protection, protection against non-

ionizing and ionizing radiation, fire protection, transport of hazardous cargo, planning and construction, as well 

as laws governing labour and occupational health and safety and others. 
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The contractor is obliged to comply with all applicable legal regulations in the field of occupational health and 

safety during the execution of works.  

Protection measures during the execution of works 

Air quality protection measures 

Reducing the impact of emissions of harmful gases and dust on air quality will be reduced by applying the 

following measures: 

• Limiting the number and area of locations where works are performed as well as the duration of 

works; 

• Daily cleaning of access roads near the site (removal of soil and sand) to prevent the formation of 

dust; 

• Daily cleaning of manipulative and work surfaces from construction waste. After demolition and 

removal of unusable material (rubble, etc.), the construction site must be clean, orderly and ready 

for performing new works; 

• Controling the scattering of loose materials from vehicles and at the location for storage of 

excavated material; 

• Proper selection of construction machinery and vehicles for the procurement of modern devices 

with the lowest exhaust emissions; 

• Monitoring and maintaining the condition of the engines and machinery, in order to eliminate 

excessive exhaust emissions, 

• Shutting down the engine when machinery and vehicles are not in use. 

Water quality protection measures 

• Controlled disposal of waste from vessels, which perform works on the revitalization of the ship's 

lock: 

o collection and treatment of sanitary, ballast and bilge wastewater from vessels; 

o prevention of uncontrolled disposal of solid waste from vessels and collection in local 

containers on vessels, and then disposal of their contents in containers of municipal waste on 

the shore; 

o monitoring and maintaining the condition of vessels and their engines, in order to prevent oil 

and fuel leaks; 

• Regular maintenance and control of the condition of construction machines and engines, in order 

to eliminate the possibility of oil, derivatives and machine oil getting into the water; 

• Collection of sanitary wastewater from staff accommodation facilities (offices, workshops, 

warehouses) in an impermeable septic tank, with the necessary emptying of the tanks of the 

competent utility service, as well as cleaning and removal after completion of works; 
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• Controlled use of special materials for repair of concrete structures (high-quality concrete, epoxy 

resins, penetrating material and modern materials based on polyurethane) in all respects 
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according to the requirements of the manufacturers of these materials and technical conditions for 

execution; 

• Use of quality crushed stone without admixture of soil material, in order to reduce the concentration 

of suspended matter in the river environment and perform rip-rap protection of the upstream pre-

port according to the technical conditions for execution; 

• Controlled manipulation of construction machinery, in order to reduce petroleum products on 

concrete surfaces of the ship's lock structure and oiling of atmospheric water; 

• Removal of waste generated during the cleaning of surfaces of metal structures and concreted 

parts from paint and corrosion residues, as well as during sandblasting of metal surfaces and 

transportation of waste to the appropriate landfill; 

• Controlled use of the most environmentally friendly coatings and final paints for protection of metal 

surfaces from corrosion according to the requirements of the manufacturers of these materials 

and technical conditions for execution; 

• Performing oil change in the complete revitalized system of electrohydraulic drive of doors and 

shutters in accordance with the existing rules for oil handling at HPP "Djerdap 2" with maximum 

protection measures against any leakage into the environment; 

Soil quality protection measures 

• Equip the construction site with appropriate housing containers for workers, sanitary facilities for 

personal hygiene and chemical mobile toilets, in accordance with the number of employees; 

• Classify materials during demolition or dismantling according to the type and dimensions, clean 

and store them in a temporary storage within the construction site until they are handed over to 

the authorized operator for its disposal; 

• Collect solid municipal and construction waste in special containers; 

• Recyclable waste (metal, wood, glass, plastic) must be collected separately and properly disposed 

of until handed over to a person authorized or licensed to manage these types of waste; 

• Provide a sufficient number of marked dedicated containers, tanks and barrels for various types 

of solid and liquid hazardous waste, generated during the reconstruction of the lock; 

• Perform regular maintenance and control of the condition of the engines of construction machines 

and means of transport, in order to prevent the ingress of oil, petroleum products and machine oil 

into the soil and groundwater; 

• It is forbidden to pour oil from construction machines and trucks or their repair at the location in 

question during the previous works and the execution of works on the reconstruction of the ship's 

lock facilities; 

• Define the characteristics of the sorbent that will be used when spilling small quantities of oil and 

petroleum products, motor oil, hydraulic oil, paints, etc. as well as the method of application, 

collection and procedure with the collected sorbent; 

• Provide on-site sorbent containers and containers for disposal of used sorbent; 
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• In case of spillage of hazardous substances, remove the layer of contaminated soil, replacing the 

soil brought from another location, analysis of soil samples and disposal in accordance with the 

results of the analysis; 

• In case of major discharges of oil and petroleum products and other hazardous substances into 

the soil, perform soil testing, delineation of contaminated soil and, if the tests determine the need, 

remediation of contaminated soil according to the project approved by the competent Ministry; 

• Store petroleum products in tanks with a double mantle or with a secondary containment, and/or 

in barrels with a secondary containment. The secondary containment is selected so that it can 

contain the entire volume of liquid from the tank in the event of a leak; 

• Transshipment of petroleum products: fuels, oils and lubricants, as well as servicing of 

construction machinery and vehicles should be performed exclusively on concrete watertight 

surfaces, which have a controlled drainage system for evacuation of waste and wastewater with 

an oil separator; 

• Transport of petroleum products and hydraulic oil to be performed by certified means of transport 

with the provision of constant supervision during the transport and use of these materials; 

• Provision of a sufficient number of special, mobile containers, according to the number of 

permanent and temporary workers for the collection of solid municipal waste from the location of 

revitalization and delivery to the municipal landfill in agreement with the competent municipal 

service of the city. 

• Concreting the surface of the base of the landfill of waste steel material in order to prevent the 

leakage of oil from discarded mechanical and electrical equipment into the underground 

environment; 

• Leaked, used and waste oils, oiled items, waste steel materials and other waste materials 

generated during the revitalization of the ship's lock, which have the character of hazardous waste 
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or may be hazardous waste, will be temporarily stored on covered concrete substrates with built 

drainage system for evacuation of waste and wastewater with oil separator; 

• Temporarily dispose of electrical and electronic waste on concrete surfaces and in metal 

containers intended for their storage; 

• For permanent waste disposal, sign contracts with operators who have permits for permanent 

care/disposal of a given type of waste; 

• Upon completion of the reconstruction, carry out landscaping and horticultural arranging of the 

construction site in the ship's locks complex with a combination of indigenous deciduous trees, 

conifers and ornamental shrubs in accordance with a Special project. 

River sediment quality protection measures 

• Controlled use of special materials for the repair of concrete structures, in compliance with the 

technical conditions for construction; 

• Controlled cleaning of metal surfaces and transportation of generated waste to the appropriate 

landfill; 

• Use of the most environmentally friendly anti-corrosion agents. 

Noise and vibration protection measures 

• Proper selection of construction machines and vehicles in order to acquire modern devices with 

the lowest noise emission and the least vibration during operation; 

• Regular maintenance of machinery in good condition, in order to minimize noise and vibration; 

• Shutting down the engine of the machine when it is not in use. 

Ecosystem protection measures 

• There will be no unnecessary removal of vegetation and felling of trees on the construction site 

and in the surroundings and which will be formed on the bank of the Danube; 

• After the completion of the works, the location of the ship's lock and temporary construction site 

will be rehabilitated by removing temporary structures, objects and materials from the surfaces 
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used for the works, transporting them to the selected landfill, mechanical and biological soil 

reclamation, planting grass, shrubs and long-term afforestation. 

Other protection measures 

• Development of the Main design of the construction organization which should be in accordance 

with the safety and other rules of HPP "Djerdap 2". 

• The contractor is obliged to comply with the relevant provisions of applicable national rulebooks 

and regulations when performing the works; 

• Execution of preparatory works, securing the location of the lock and the coastal area of the 

construction site and performing other works that secure the immediate environment, life and 

health of people and safe traffic before the start of revitalization of the lock; 

• Fencing and proper marking of the location of execution of works; 

• Disposal of removed humus for later use for horticultural landscaping; 

• Prevention of significant change in the morphology of the surrounding terrain during the 

revitalization works; 

• Provide an adequate place for storage (landfill) of materials used during the works on the complex; 

• Store all construction and other materials that may contaminate the environment (various 

insulation materials, bitumens, etc.) on the construction site, in closed facilities, with a watertight 

floor that can be cleaned; 

• Comply with all regulations on safety and security at work and prevent any adverse impacts on 

the environment and the immediate environment of the site; 

• Construction rubble, where there is dusty crushed material, cover with foil in order to reduce the 

possibility of raising dust due to wind; 

• In case of high speed wind and "critical" directions, temporarily stop the works. 

• Carry out regular wetting of dusty surfaces and prevent scattering of construction materials during 

transport, by covering the materials and regulating the speed of vehicles; 

• It is necessary to provide sand, zeolite or other sorbent on the construction site in case of spillage 

of harmful substances (petroleum products, oils, chemicals, etc.); 

• It is not allowed to perform mechanical service of machines on the construction site; 

• In case of liquid and other materials (oil derivatives, oils, chemicals, etc.) leaking onto the free 

surface, first take all measures to prevent further leakage, and then sprinkle the place with sand, 
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zeolite or other sorbent. Dispose of the contaminated sorbent in special containers and ensure its 

collection through an authorized operator; 

• Train and educate employees working on the construction site for efficient implementation of all 

environmental protection measures. This especially refers to the use and maintenance of 

construction machinery, waste management, etc. 

• Ensure safe disposal of the excavation from the embankment and its removal to precisely defined 

places on the site or to the city landfill; 

• Collect all packaging made of hazardous material and dispose of it in containers for storage of 

hazardous waste and hand it over to authorized operators for disposal; 

• Separate waste by type and store it separately; 

• Provision of appropriate personal protective equipment for employees on revitalization, prescribed 

by the Law on Occupational Health and Safety ("Official Gazette of the Republic of Serbia" No. 

101/05, 91/151 and 113/17 - other law). 

 

Protection measures during the regular operation of the project 

Independently of the works on the revitalization of the ship's lock, HPP "Djerap 2" regularly implements basic 

environmental protection measures during the operation of the ship's lock: 

• ensuring the permanent functionality of the facility, 

• regular maintenance of the facility to prevent possible damage, 

• implementation of control of condition of all installations of installed equipment, 

• monitoring of all environmental parameters that may be disturbed due to the existence and 

functioning of the facility. 

The project of revitalization of building structures, mechanical and electrical equipment and installation of 

equipment and installations plans the reconstruction of damaged parts of the lock, as well as the revitalization 

of complete electrical-mechanical equipment so that it can work reliably and unobstructed in the next project 

period of 30 years. It is also planned to introduce modern lock management. 

The applied technical solutions have maximally improved the functioning of the existing ship’s lock facility, so 

that the exploitation of the revitalized facility does not cause an increase in negative environmental impacts 

compared to the existing facility. On the contrary, the installation of modern mechanical and electrical 

equipment largely eliminates the negative impact on the environment. The situation is identical with accidental 

impacts on the environment. 

Protection measures in case of an accident 

Organizational protection measures 
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In accordance with the Law on Disaster Risk Reduction and Emergency Management ("Official Gazette of 

RS", No. 87/18), the Regulation on the content, manner of preparation and obligations of entities related to the 

preparation of disaster risk assessment and protection and rescue plans ("Official Gazette of RS", No. 102/20) 

and the Instruction on the Methodology of preparation and content of disaster risk assessment and protection 

and rescue plan ("Official Gazette of RS", No. 80/19), HPP "Djerdap 2", as a subject of special importance for 

the economy of the Republic of Serbia in the field of energy and transport, it has the obligation to prepare a 

Disaster Risk Assessment and a Protection and Rescue Plan. 

Disaster risk assessment identifies the type, character and origin of individual disaster risks, the degree of 

endangerment, factors that cause or increase the degree of possible danger, consequences that may occur 

on human life and health, the environment, material and cultural goods, as well as other assumptions relevant 

to the conduct of normal life, economic and social activities. Disaster risk assessment includes: 

a. identification of disaster hazards (natural disasters and technical-technological accidents); 

b. disaster scenarios; 

c. the level of risk, which includes the assessment of the probability of the event, the protected value and 

the assessment of the consequences for the protected value. 

 

 

 

The Protection and Rescue Plan plans measures and activities for prevention and mitigation of the 

consequences of disasters, strengths and resources of the subjects of disaster risk reduction and emergency 

management, their organized and coordinated engagement and action in emergencies to protect and rescue 

people, material and cultural goods and providing basic living conditions. The plan for protection and rescue 

of entities of special importance, which includes HPP "Djerdap 2", contains the following elements in particular: 

a. early warning and preparedness; 

b. execution of tasks determined by the National Plan (Protection and Rescue Plan of the Republic of 

Serbia): 

a. review of obtained tasks, 

b. review of measures and activities on the implementation of the obtained tasks, 

c. list of employees who are engaged in the execution of the obtained tasks,  

d. review of material and technical means that are engaged in the implementation of the obtained 

tasks, 

e. activation plan, 

f. excerpt from the review of companies and other legal entities with which it cooperates in the 

execution of the obtained tasks; 
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3) civil protection measures - protection and rescue of employees and users of services of entities of 

special importance for protection and rescue, as follows: 

a. alerting, 

b. evacuation, 

c. removing, 

d. care for the endangered and injured, 

e. first aid, 

f. review of means for personal and mutual and collective protection. 

The National Protection and Rescue Plan contains all the necessary elements for protection and rescue in 

emergency situations, in particular:: 

1) early warning and preparedness (readiness); 

2) mobilization and activation; 

3) protection and rescue by types of identified hazards from the Assessment; 

4) civil protection measures: 

g. evacuation, 

h. care for the endangered and injured, 

i. first and medical aid, 

j. sanitation, 

k. use of forces and subjects of protection and rescue. 

Soil protection measures 

These measures provide protection of the soil both in minor accidents and in accident situations. 

1. Generated solid potentially hazardous waste (oiled equipment, contaminated soil, used sorbent 

for oil substances, sand and paint after sandblasting, packaging of paint and protective agents, 

sludge from separators, etc.) classify and collect it in appropriate containers and perform waste 

characterization; 

2. Dispose of liquid hazardous waste (oily water, hydraulic fluid, used motor and hydraulic oils, as 

well as lubricants, etc.) in tanks and certified, marked metal barrels with lids and perform 

characterization; 

3. It is forbidden to mix different types of waste and joint storage of incompatible types of waste; 

4. Manipulation and temporary storage of collected potentially hazardous and liquid waste should be 

performed on a covered, impermeable substrate, resistant to stored waste, and equipped with a 

secondary containment (parapet around the substrate or tank) that can collect liquid matter in case 

of packaging damage, or on an impermeable substrate with built technological sewerage 

connected to the oil and grease separator; 

5. To harmonize the further procedure with solid and liquid hazardous waste with the results of waste 

characterization, and to entrust the collection and final disposal to a legal entity (authorized 

operator) that has a permit for the management of the specified types of waste; 

6. Visit the temporary waste storage site on a daily basis in order to timely identify packaging damage 

and leaks if they occur; 
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7. Transshipment of petroleum products: fuels, oils and lubricants, as well as servicing of 

construction machines and vehicles should be performed exclusively on concrete watertight 

surfaces, which have a controlled drainage system for evacuation of waste and wastewater with 

an oil separator; 

8. Use construction machines and means of transport that have passed technical inspections on the 

construction site; 

9. Perform regular maintenance and control of the condition of construction machinery and means 

of transport; 

10. Determine the type of sorbent that will be used for spilling small quantities of oil and petroleum 

products, motor oil, hydraulic oil, paints, etc. as well as the method of application, collection and 

procedure with the collected sorbent; 

11. Provide on the construction site containers with sorbent and containers for temporary disposal of 

used sorbent; 

12. In case of soil pollution, perform soil testing, delineating of the contaminated land and, if 

necessary, remediation of the soil according to the reclamation and remediation project to which 

the consent of the competent Ministry has been obtained. 

 

 

Surface and groundwater and sediment protection measures 

Protection of the aquatic environment from pollution in accident situations is extremely important for the living 

world of the Danube, due to the possible volume of pollution and negative consequences, and it is one of the 

obligations assumed by international conventions and agreements. 

Water can be polluted directly by discharging pollutants into it or indirectly through soil pollution. 

Direct pollution of surface waters and sediments occurs during minor or major accidents on vessels or 

machines engaged in the reconstruction of the lock, which result in direct spillage of oil and / or petroleum 

products into the aquatic environment. The protection measures in this case are, as in any similar accident: 

 The ship's lock must have a floating barrier, a suitable vessel, chemical means and equipment for 

collecting, temporarily storing and neutralizing any leaked oil and/or petroleum products in the 

chambers and pre-ports; 

 If it is determined at the pre-ports that oil, petroleum and/or derivatives are leaking from one of the 

vessels and water pollution occurs, a floating dam must be installed immediately; 

 It is necessary to urgently eliminate the malfunction or damage to the vessel that led to the accident, 

in order to stop further pollution of the aquatic environment; 
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 The vessel from which the petroleum, petroleum products or oil leaked must not leave the area 

enclosed by the floating dam, until the pollution is picked up by appropriate equipment and means; 

 Collect spilled petroleum products from the surface of the water mirror with the help of special traps 

and pump oily water and petroleum products into special tanks/containers; 

 To dispose of this type of waste, hire a legal entity authorized to handle this type of hazardous waste. 

Indirect protection of surface and groundwater and sediment is performed by applying soil protection 

measures. The application of soil protection measures reduces or eliminates soil pollution, but also potential 

water and sediment pollution that occurs through the transport of pollution from soil to groundwater, and due 

to the connection of groundwater and surface water, transport of pollution into surface water, and/or leaching 

of contaminated soil into watercourse. 

Fire protection measures 

 Ship’s lock HPP "Djerdap 2" is equipped with an automatic fire alarm system consisting of a fire alarm 

control panel, manual fire detectors, automatic fire detectors, alarm sirens, parallel display boards and 

other accessories and equipment; 

 The ship's lock chamber is completely covered by a stable fire extinguishing system: a system of 

nozzles to protect the lock door and monitors along the walls of the chamber, while the fire on the 

vessel is extinguished by the equipment of each ship separately; 

 During the reconstruction of the lock, the complete mechanical and electrical equipment and 

installations of the fire protection system will be completely replaced, which provides additional safety 

and ensures maximum reliability of the revitalized fire protection system; 

 The fire control unit is located in the control tower and is connected to the SCADA system of the lock, 

ie a single system for monitoring and control; 

 Continuous operation of the SCADA system for monitoring and remote control of the FP system from 

the command tower; 

 Constant human presence next to the SCADA system; 

 Alarms are performed via conventional alarm sirens distributed throughout the building, and are 

activated selectively by fire alarm sectors; 

 Extinguishing fires in the lock chambers is done with monitors evenly distributed along the wall of the 

ship's chamber, with water or a mixture of water and foam extract; 

 It is necessary to constantly maintain the pumping station "Kusjak", water tank, venturi mixer, tank for 

storage of extract and monitors in functional condition; 

 It is necessary to have a permanent water reserve in the tank of the "Kusjak" system; 

 It is necessary to provide a sufficient amount of foam extract in the foam extact storage tanks; 

 Hand-held fire extinguishers are also envisaged as fire-fighting measures in the event of a fire in the 

lock’s facilities (command tower, technological rooms); 
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 In case of fire, the following should be done: start extinguishing the fire, stop the endangered device 

and turn off the electricity, report the fire to the security/fire brigade, take all measures to prevent the 

spread of fire to neighboring facilities - devices, initiate evacuation of people from the endangered 

area. 

 

Envisaged measures in case of an accident 

 It is obligatory to provide a certain amount of sorbents on the construction site in case of leakage of 

fuel and lubricants from construction machines and means of transport; 

 In case of spillage, leakage of petroleum, petroleum products, oil, as an accident that can occur in all 

phases of realization and regular operation of the lock, it is necessary to immediately start remediation 

of the terrain at the location, and the waste generated by remediation should be packed in 

impermeable barrels with lids; 

 Carry out the characterization of waste generated by the collection of spilled petroleum, oil, lubricants, 

or other hazardous substances and hand it over to an authorized operator who has a permit to manage 

a given type of waste for further disposal, with mandatory records on waste collection; 

 Use correct, regularly maintained mechanization and means of transport that have passed technical 

inspections on the construction site; 

 Use proper sailing machinery for water works; 

 In case of chemical leaks, accident response includes: notifying the responsible person, putting on 

protective equipment, taking care of the injured (if any), preventing further leaks and spilling of 

chemicals, collecting chemicals and packaging as hazardous waste, remediation of contaminated 

sites; 

 In the event of a petroleum and petroleum products leak in the ship's lock chamber or in the pre-ports, 

install a floating dam and collect the leaked contents; 

 All places where the accident occurred must be repaired and completely repaired as soon as possible; 

 When reacting in case of a hazard, it is mandatory to use adequate protective equipment (protective 

suit, shoes, goggles, gloves, masks); 

 Rescue and first aid actions include: rescue (general), rescue from the hazard of suffocation by 

inhalation of gases, intoxication caused by inhalation of gas; 

 After the accident, the project holder is obliged to immediately, and no later than within 24 hours, 

inform the competent body of the competent ministry about the emergency event; The notification 

contains information on the circumstances of the emergency, location, time, imminent danger to 

human health and a description of the measures taken. 
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11  ENVIRONMENTAL IMPACT MONITORING PROGRAM  

Monitoring of the impact on the environment is done in order to timely detect the negative impact of activities 

on the environment. Impact assessment enables timely response and application of additional measures in 

order to prevent or reduce negative impacts to a minimum. 

Based on the defined possible impacts of the project on the environment, the parameters for monitoring the 

impact of the project on the environment are defined. 

Monitoring of environmental impact is performed by an authorized organization, accredited according to the 

standard for sampling, measurement, analysis of the observed parameter. Selected organizations should have 

accreditations for the parameters covered by the monitoring and the authorization of the competent ministry. 

 Overview of the state of the environment before the start of the operation of the 

project at locations where the impact on the environment is expected 

Chapter 5 analyzes the current state of the environment, i.e. the situation before the start of the project. 

 Parameters on the basis of which harmful effects on the environment can be 

determined 

Surface water quality monitoring parameters 

Surface water quality monitoring parameters were selected to include possible impacts on water quality during 

the works on the revitalization of the HPP "Djerdap 2", as well as possible impacts during the operation of the 

navigation lock. 

Monitoring parameters would be: temperature, electrical conductivity, pH, suspended solids, sedimentary 

substances, dissolved oxygen concentration,% oxygen saturation, BOD5, chemical oxygen demand (KMnO4), 

chemical oxygen demand (K2Cr2O7), petroleum hydrocarbons, arsenic, zinc, chromium, iron, lead, nickel, 

cadmium, mercury. 

Surface water quality monitoring parameters and their limit values by classes are defined by the Decree on 

limit values of pollutants in surface and ground waters and sediment and deadlines for their achievement 

("Official Gazette of RS", No. 50/2012), Decree on limit values of priority and priority hazardous substances 

that pollute surface waters and deadlines for their achievement ("Official Gazette of RS", No. 24/2014), 

Regulation on hazardous substances in waters ("Official Gazette of SRS", No. 31/82). 

According to the Decree on the categorization of watercourses ("Official Gazette of RS", No. 5/68), the Danube 

from the Hungarian border to the Bulgarian border belongs to the II category, i.e. the II water class. 
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The following table shows the parameters of the water quality of the Danube River that need to be monitored 

in order to determine the impact of the execution of works on the project and the operation of the navigation 

lock on the environment.  

Table 11.1 - Danube water quality monitoring parameters 

Parameter Unit 
Limit values 

Class II 
Average annual 
concentration  

Temperature oC / / 

Electrical conductivity mS/cm 1000* / 

pH / 6.5-8.5* / 

Suspended matter mg/l 25* / 

Dissolved oxygen mgO2/l 7.0* / 

Oxygen saturation %  / 

- epilimnion (stratified water)  70-90* / 

- hypolimnion (stratified water)  50-70* / 

- unstratified water  50-70* / 

BOD5  mgO2/l 5.0* / 

COD (K2Cr2O7) mgO2/l 15* / 

COD (KMnO4) mgO2/l 10* / 

Petroleum hydrocarbons  (1) * 
/ 

Arsenic μg/l 10* / 

Boron μg/l 1000* / 

Copper 

μg/l 

5 (T=10)* 
22 (T=50)* 

40 (T=100)* 
112 (T=300)* 

/ 

Zinc 

μg/l 

300 (T=10)* 
700 (T=50)* 

1000 (T=100)* 
2000 (T=500)* 

/ 

Chromium hexavalent μg/l 100*** / 

Chromium trivalent μg/l 100*** / 

Iron (total) μg/l 300*** / 

Lead μg/l 14** 1.2 ** 

Nickel μg/l 34** 4 * 

Cadmium μg/l 0.45** 0.08 ** 

Mercury μg/l 0.07** / 

* the Decree on limit values of pollutants in surface and ground waters and sediment and deadlines for their achievement ("Official 
Gazette of RS", No. 50/2012) 
** Decree on limit values of priority and priority hazardous substances that pollute surface waters and deadlines for their achievement 
("Official Gazette of RS", No. 24/2014) 
*** Regulation on hazardous substances in waters ("Official Gazette of SRS", No. 31/82) 
Т – Water hardness (mg/l CaCO3) 



  

 

 
Resavska 28/V, 11000 Belgrade, Serbia  I  Tel: +381 11 364 0514  I  www.ppf.rs 

 

Page 67 of 73 

(1) Petroleum products must not be present in water in such quantities that: 
- form a visible film on the surface of water or coatings on the banks of watercourses and lakes, 
- give a distinctive "hydrocarbon" taste to fish, 
- cause harmful effects in fish  

 

Sediment quality monitoring parameters 

The parameters of sediment quality monitoring, their limit values and sediment classification are defined by 

the Decree on limit values of pollutants in surface and groundwater and sediment and deadlines for their 

achievement ("Official Gazette of RS", No. 50/2012). 

The following table shows the parameters that need to be monitored in the sediment to assess the status and 

trend of sediment quality. 

Table 11.2 - Limit values for assessment of sediment status and trend  

Parameter Unit 
Target value Maximum allowable 

concentration 

Remediation value 

Arsenic (As) mg/kg 29 42 55 

Cadmium (Cd) mg/kg 0.8 6.4 12 

Chrome (Cr) mg/kg 100 240 380 

Copper (Cu) mg/kg 36 110 190 

Mercury (Hg) mg/kg 0.3 1.6 10 

Lead (Pb) mg/kg 85 310 530 

Nickel (Ni) mg/kg 35 44 210 

Zinc (Zn) mg/kg 140 430 720 

Mineral oils mg/kg 50 3000 5000 

Polycyclic Aromatic 

Hydrocarbons (PAH) (1) 
mg/kg 1 10 40 

Anthracene mg/kg 0.001 0.1 / 

Naphthalene mg/kg 0.001 0.1 / 

Phenanthrene mg/kg 0.005 0.5 / 

Fluoranthenes mg/kg 0.03 3 / 

Benzo (a) anthracene mg/kg 0.003 0.4 / 

Kryzene mg/kg 0.1 11 / 

Benzo (k) fluoranthene mg/kg 0.02 2 / 

Benzo (a) pyrene mg/kg 0.003 3 / 

Benzo (g. h. i) perylene mg/kg 0.08 8 / 

Indeno (1.2.3-cd) pyrene mg/kg 0.06 6 / 

(I) the parameter refers to the sum of the following compounds: naphthalene, anthracene, phenanthrene, fluoranthene, benzo (a) 
anthracene, kryzene, benzo (k) fluoranthene, benzo (a) pyrene, benzo (g, h, i) perylene, indeno (1, 2,3-cd) pyrene  
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The limit values for metals and organic matter refer to standard sediment containing 10% organic matter and 

25% clay. 

In case of changes in existing or adoption of new regulations governing the area of sediment quality the 

monitoring of sediment quality will be adjusted to the applicable regulations. 

Soil and groundwater monitoring parameters 

Monitoring of soil and groundwater is performed according to the Decree on limit values of polluting, harmful 

and dangerous substances in the soil ("Official Gazette of RS", No. 30/18 and 64/19). Parameters for 

monitoring the quality of soil and groundwater would be: groundwater level, electrical conductivity, pH, 

dissolved oxygen concentration,% oxygen saturation, BOD5, chemical oxygen demand (KMnO4), chemical 

oxygen demand (K2Cr2O7), benzene, ethylbenzene, toluene , xylenes, phenol, cresols (total), PAH (total), total 

petroleum hydrocarbons (fractions C6 – C40), arsenic, copper, zinc, chromium, iron, manganese, lead, nickel, 

cadmium, mercury. 

The limit values and remediation values for metals and arsenic, with the exception of antimony, molybdenum, 

selenium, tellurium, thallium and silver, depend on the content of clay and organic matter in the soil. 

The following table shows the parameters that need to be monitored in the soil and groundwater to assess the 

impact of the execution of works on project and the operation of the navigation lock on the environment. 

Table 11.3 - Soil and groundwater quality parameters  

Parameter 

Soil (mg/kg of absolutely dry 

matter) 

Aquifer (μg/l in  

solution) 

Limit maximum 

value  

Remediation value Remediation value 

Arsenic (As) 42 55 60 

Cadmium (Cd) 29 55 6 

Chrome (Cr) 100 380 30 

Copper (Cu) 36 190 75 

Mercury (Hg) 0.3 10 0.3 

Lead (Pb) 85 530 75 

Nickel (Ni) 35 210 75 

Zinc (Zn) 140 720 800 

Total petroleum hydrocarbons C6-C40
 50 5000 600 

Polycyclic Aromatic Hydrocarbons (PAH) - Total (1) 1 40 / 

Anthracene / / 5 

Naphthalene / / 70 
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Parameter 

Soil (mg/kg of absolutely dry 

matter) 

Aquifer (μg/l in  

solution) 

Limit maximum 

value  

Remediation value Remediation value 

Phenanthrene / / 5 

Fluoranthenes / / 1 

Benzo (a) anthracene / / 0.5 

Kryzen / / 0.2 

Benzo (k) fluoranthene / / 0.05 

Benzo (a) pyrene / / 0.05 

Benzo (g. h. i) perylene / / 0.05 

Indeno (1.2.3-cd) pyrene / / 0.05 

(I) the parameter refers to the sum of the following compounds: naphthalene, anthracene, phenanthrene, 

fluoranthene, benzo (a) anthracene, kryzene, benzo (k) fluoranthene, benzo (a) pyrene, benzo (g, h, i) 

perylene, indeno (1, 2,3-cd) pyrene  

Location, manner and frequency of determined parameters monitoring 

Surface waters 

During the execution of works on the project, conduct monitoring once a month at the following three locations: 

a. at the entrance to the upstream berthing area of HPP "Djerdap 2", 

b. downstream berthing area 

c. lock chamber. 

Analysis of water in the lock chamber should be performed when the chamber is filled with water. 

During the navigation lock operation, the surface water quality monitoring should be performed quarterly at 

two measuring points: 

1. at the entrance of the upstream berthing area of HP Djerdap 2, 

2. downstream berthing area.  

Sediment quality monitoring 

Sediment quality monitoring should be performed after the completion of all planned works on the project. 

Quality monitoring should be performed at three locations in the downstream berthing area. Two sampling 

locations should be on the ships route through the berthing area; one at the entrance to the berthing area and 

the other in the middle of the road through the downstream berthing area. The third location should be 

perpendicular to the second location, but closer to the shore. 
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These locations should be maintained during further monitoring of the navigation lock operation because it will 

enable sediment quality control both on the route by which ships move through the ports, where due to the 

passage of ships less sediment deposition, and in the area near the coast where the impact of ship passage 

is less pronounced. so the sediment deposition is higher. 

After the completion of works on the adaptation of the lock and the planned monitoring of the impact of the 

project on the quality of sediment, further control of the impact of navigation lock on the quality of sediment 

should be performed once a year during low waters. Another point that would be located in the upper berthing 

area, approximately in the middle of ship route through the upstream berthing area, should be included in the 

monitoring. 

Monitoring the project impact on soil and groundwater quality 

Monitoring the project impact on soil and groundwater quality should be done through  groundwater monitoring. 

For monitoring purposes, it is necessary to install a piezometric well between the construction site and the 

Danube bank. 

Groundwater levels monitoring should be carried out once a week, while testing of other required parameters 

should be performed before the start of preparatory work and then once every three months. 

The piezometer should be installed before the work starts, because it is necessary to perform soil  and 

groundwater sampling in order to determine the baseline.  

Table 11.1 - Monitoring program during construction and operation work of the navigation lock at HPP 

"Djerdap 2"  

Environmental 
factor 

Parameter During construction work  During operation work 

Sampling location  
Sampling 
frequency 

Sampling location  
Sampling 
frequency 

Danube river  
See Table 

11.1 

at the entrance to 
the upstream 
berthing area 

Once a month  

at the entrance to 
the upstream 
berthing area 4 times 

annualy downstream 
berthing area 

downstream 
berthing area  
/ lock chamber 

Danube river 
sediment 

See Table 
11.2 

at the entrance to 
the downstream 
berthing area  

After the 
completion of 
works 

at the entrance to 
the downstream 
berthing area 

one a year 
during small 

waters 

in the middle of the 
route through the 
downstream 
berthing area 

in the middle of the 
route through the 
downstream 
berthing area 

in the middle of the 
route through the 
downstream 
berthing area, closer 
to the shore 

in the middle of the 
route through the 
downstream 
berthing area, closer 
to the shore 

Soil 
See Table 

11.3. 

At the piezometer 
drilling site - 
between the 

Before the works 
start and in case 
of soil pollution 

/ / 
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construction site 
and the Danube 
River 

Groundwater 
See Table 

11.3 

On the piezometer 
between the 
construction site 
and the Danube 
River 

Before the start 
of works, and 
then once in 
three months 

On the piezometer 
between the 
construction site 
and the Danube 
river 

once a year 
during dry 

season  
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12 DATA ON TECHNICAL DEFICIENCIES 

During the preparation of the Environmental Impact Assessment Study of the navigation lock adaptation project 

within HPNS "Djerdap 2", the multidisciplinary team that participated in the preparation did not encounter any 

special difficulties or shortcomings that are important for the quality of the Study. 
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Annex 1. Layout of navigation lock of HPP “Djerdap 2” 
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Prema projektu iz 1986 god.

- kamena obloga d=1m

- filterski sloj d=1m

Prilazni most

37.29 (visoki plovidbeni nivo)

29.31(                 )niski plovidbeni
nivo 29.20 minNV

38.82 ( za Q1%)

IDEJNI PROJEKAT ADAPTACIJE BRODSKE PREVODNICE

HE "ĐERDAP 2"

SITUACIJA I POPREČNI PRESEK NASIPA U

NIZVODNOM PREDPRISTANIŠTU

- POSTOJEĆE STANJE -

110-201 1:1000; 1:500; 1:100
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Filterski sloj

Tucanik
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Filterski sloj
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Uklanjanje postojećih talpi

Geotekstil

Geotekstil

Geotekstil

TAČKA X Y
1 7625758.92 4907475.78
2 7625650.51 4907517.06
3 7625642.28 4907515.46
4 7625640.48 4907517.42
5 7625612.00 4907540.42
6 7625609.60 4907553.16
7 7625621.80 4907557.56
8 7625768.89 4907502.31
9 7625609.46 4907501.34

10 7625591.89 4907515.51
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13 7625780.14 4907532.26
14 7625616.55 4907491.76
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17 7625579.31 4907521.92
18 7625577.47 4907571.51
19 7625619.29 4907595.19
20 7625622.37 4907593.01
21 7625634.10 4907590.33
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NOVOPROJEKTOVANOG OBJEKTA
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