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STUDY ON IMPACT ASSESSMENT OF GAS PIPELINE RG 09-04/2 ALEKSANDROVAC – KOPAONIK – NOVI PAZAR – TUTIN NA ŽIVOTNU SREDINU

1. PROJECT LEADER DATA
Project leader is JP ''SRBIJAGAS'' Novi Sad
Telephone: 011/ 2672 033; Fax: 011/ 2672 033, local 184; 

Web page: www.srbijagas.com

Master number: 20084600

VAT: 104056656

Agency code:4950– pipeline transportation
2. Description of the narrower and broader location on which the project is planned to be performed
2.1 Compliance of the chosen location with the spatial planning documentation
Distribution gas pipeline RG 09-04/2 Aleksandrovac- Kopaonik- Novi Pazar- Tutin is planned by the Spatial Plan of the Republic of Serbia 2010-2020 (Official Gazette RS No. 88/10) and the Energy Sector Development Strategy up to the year 2015 which is connected to the distribution gas pipeline RG 09-04/1 Vrbnica-Aleksandrovac . Connection place of the newly planned  gas pipeline is within  the fence of the main distribution node (MDN) Aleksandrovac.

The distribution gas pipeline RG 09-04/2 enables the following: 
1. Gasification within the tourist centre of the National Park of Kopaonik;

2. Gasification of the Municipality of  Brus;

3. Gasification of the Municipality of Raška;

4. Gasification of the Municipality of Novi Pazar;

5. Gasification of the Municipality of Tutin.

The following objects are planned to be built on the distribution gas pipeline RG 09-04/2 by sections which are the object of the general project:

Section 1:

-   Distribution gas pipeline of  323,9 mm in diameter and 41,8 km in length, from MDN Aleksandrovac to GMRS Kopaonik with associated block valve stations; 

-Dispatch-cleaning station (DCS) Aleksandrovac DN 300;

- GMRS Brus Q= 6.000 m³/h;

- MDN Kopaonik with PČS DN 300 and DCS 300;

- Branch gas pipeline for GMRS Brzeće 168,3mm in diameter and 4,7 km in length;

- GMRS Brzece Q = 4.000 m ³/h;

- GMRS Kopaonik Q = 5.000 m³ /h. 

Section 2: 

-  Distribution gas pipeline of 323,9 mm in diameter and 45,6 km in length, from GMRS Kopaonik to MDN Novi Pazar;

- MDN  Raška with PČS DN 300 and DCS 300 and with planned DCS DN 300 for the gas pipeline towards the Municipalities of Northern Kosovo;

- Branch pipeline for GMRS Raška 219,1 mm  in diameter and 3,7 km in length

- GMRS Raška Q = 6.000 m ³/h;

- MDN Novi Pazar with PČS DN 300 and DCS DN 300

- Branch pipeline for GMRS Novi Pazar 219,1 mm in diameter and 3,5 km in length 

- GMRS Novi Pazar Q = 21.000 m³/h.

Section 3:

- Distribution gas pipeline 323,9 mm in diameter and 35,2 km in length from MDN Novi Pazar to GMRS Tutin;

- MDN Tutin with GMRS Tutin  Q = 10.000 m ³/ h, PČS DN 300 and with planned DCS for interconnection towards the gas pipeline system of Montenegro

The gas pipeline routes are determined by the Spatial Plan of the Republic of Serbia (Official Gazette RS No. 88/10) 
2.2. Vicinity of the areas protected by the international, national or local regulations

1) Gasification of the National Park of Kopaonik is planned by the projected route RG 09-04/2

The National Park of Kopaonik is located between the Ibar and Sitnice rivers in the west, the  Lab river  in the southeast, the Josanica and Koznička rivers  in the north while the east side is bounded by valleys of the Rasina and Toplica rivers . Deep valleys and gorges have been made by the rivers Barska and Lisinska in the west, the Duboka and Brzećka rivers in the east and the Ciganska and Gobeljska rivers in the north side. Together with the Samokovska river, which the central water artery of Kopaonik, they influence proliferation of the vegetal and animal world that mark Kopaonik. Distinctive features of Kopaonik are geological form with rocks of different formation and age (bowenite, granite, schist, marble, andesite, limestone). Throughout a long period of time processes of the erosion and runoff created the relief of Kopaonik as it is today. 

Volcanic activity and hot mineral melts caused changes on the rocks due to high temperatures and strong pressures. In this way "the mining region of Kopaonik" was created with a large number of mines in which ores of iron, lead and zinc as well as the ores of the rear metal such as silver and gold and the rear minerals: wollastonite, fluorite and asbestos can be found.

In the area of  Kopaonik  there is a dense network of small areal streams which arise from the numerous streams from the whole surface of the mountain, some with cold water, others healing with higher levels of radioactivity and mineralization of the water. 

The best known springs on Kopaonik are: Marine vode, Krčmar voda, Pajino preslo, Javor česma, Kaznovske bačije. 

In the area of Kopaonik there are several rift lakes. The biggest one is Lake Semeteško, which is located at 900 MASL in the village of Semeteš under the vis Orlovac.  Lake Semeteško is circular lake, 60m in diameter. It gets the water from underground streams and smaller quantities come from the two streams above the lake. It is practically impossible to measure the depth of the lake because the streams are wide and deep and represent part of the lake.

The average temperature of water is 10 º C, while in July and August it can reach up to 20ºC. "Floating islands" with vegetation  have been formed on the lake. During high winds the islands move across the lake, that represent an attraction to the visitors (ride on the lake). The lake is stocked with carp, and  the natives of the lake are tritons (Salamander  salamander) - a type of reptile from the family of Salamander with poorly developed legs, known as crested newt.

In the southwest of the Jošanička bathing resort   there are two more rift lakes: Gornje (Dugačko) and Donje (Malo) lake.

When the hydro technical projects on Kopaonik are concerned an interesting one is gulf Mijatović, which was dug by Dragoljub Mijatović from the village Žutice in1929 as a water canal 18 km in length. The cold water "geyser", which is a 5m high water pillar, was formed as a consequence of hydro geological researches.

The best known bathing resorts are: Jošanička (tº 78ºC), Lukovska (tº 36º-56ºC)  and Kuršumlijska  (tº 38º-56ºC)  whose waters have healing properties.
National monuments of the National Park of Kopaonik
- Geomorphologic monuments- granite stone figures: Lisičja stena, Pajin grob, Suvi vrh, Jankov breg, Babin grob, Karaman-Vučak.

- Geomorphologic monuments-  traces of the pleistocene glaciations: Cirk Krčmar, Cirk Široki do, Cirk Velika Gobelja

-Geological monuments: Velika stena, Velika Šiljaca, Jelica, Žljeb, Gvozdac and Oštri krš.

- Hydrological monuments- springs: Spring Duboko, geyser Gvozdac, spring Marina voda, spring Krčmar, waterfall Barska reka-waterfall Jelovarnik, Lake Semeteško.

- Hydrological monuments - strictly protected watergangs of confluences: the Samokovska river, the Gobeljska river, the Barska river, the  Duboka river. 

[image: image1.jpg]KARTA NACIONALNOG PARK
KOPAONIK SA STEPENIMA ZASTITE

e oo

o
bt
o
wogarin 2
LEGENDA
— G Nacooinog prka Kopaonik
B e o P o s v s,
s
Zastita ekosistema | posebno znacajnihgeoloskih,
- hlﬂru\bEklh vegemcusklh pojava i pejzaza,
g ol
Zadtita podruéja sa ogranicenim koridcenj
[0 o tine amatomne e
A

Asfaltnl put

admorskom visinom

—
— Najmaéajnljl vadotok

[ | Naselja sa turistiékim sadrzajem
L

Seoska naselja P——




Picture 1. Nationl park Kopaonik map
2) In the section 3, between the villages of Boturovina andVrbolazi, at about 1 km air line distance there is a monastery Đurđevi stupovi which is in the World Cultural Heritage List and is under the protection of UNESCO.

2.3. Vicinity of the zones of sanitary protection, watercourses and sources of water supply

Section 1 gas pipeline RG 09-04/2 : Aleksandrovac- Kopaonik intersects with the following watercourses:

· the Rasina river, 
· the Venčačka (Dubovica) river,

· the Vrbnička  river,

· the Lesenovačka river, 

· the Vratarica river, 

· the Vukovica river, 

· the Srebrnačka river, 

· the Paljevštica river,

· the Grabovnička  river five times,

· stream Ivinac, 

· stream Kobiljački,

· stream Jeličićki,

· stream Veljkovic, 

· stream which flows into the river Vrbnička,

· stream which flows into the river Grabovnička three times,

· unnamed streams in the zone of the mountain range Kopaonik,

and water supplies:

· water supply  100 besides the regional roude Alesandrovac- Brus two times

· water supply  for Kopaonik

· local water supplies several times

Section 2 gas pipeline RG 09-04/2 Kopaonik- Novi Pazar intersects with the following watercourses:

- watercourses:

· the Ibar river three times, 

· the Raška river 10 times, 
· the Rudnica river,

· the Tušimljanska river several times,

· the Deževska river,

· the Velika river, 

· stream Veliki, 

· stream Đurićski, 

· stream Čolovski, 

· unnamed streams several times,

- local sewer drains,

- local water supplies

Section 3  gas pipeline RG 09- 04/2  Novi Pazar - Tutin intersects the following 

- watercourses

· the Raška river, 

· the Jusu river, 

· the Rebronjska river, 

· the Ljudska river, 

· the Sebečevska river, 

· the Smalućka river, 

· stream Ljubenkovac, 

· stream Vidrenjak,  

· unnamed streams several times

- local sewer drains, 

- local water supplies
2.4. Inhabitance or development of the location
Energy transmission by gas pipelines represents the safest way of energy transmission. Gas pipeline is built in accordance with the foreseen legal and sublegal acts. 

Three zones are defined according to the gas pipeline construction:

- Direct proptection area, 10 m in width (5 m on both sides of the gas pipeline axis), where it is prohibited to plant the plants with the root deeper than 1,0 m.

- Narrow protection zone (30 m on both sides of the gas pipeline axis) where it is prohibited to build buildings intended for residential use after the gas pipeline construction, regardless of the safety level of the gas pipeline construction or the class of the gas pipeline area.
- Gas pipeline protection area represents the space of 200 m from gas pipeline axis, on both of its sides, where other objects have no influence on its safety.

This ensures that constructed gas pipeline and objects on it are on legally regulated distances from the areas intended for residential and public use, that safety distances which prevent spread of fire are obeyed and that access roads and passages for fire engines to the facilities on the gas pipeline are provided. Construction in accordance with planning documents ensures compliance with the plans for the fire protection of the municipalities through which gas pipeline passes, in relation to the distance from the water source with the sufficient capacity for fire extinguishing.
Gas pipeline route is regulated in planning documentation so that negative influences of the soil on the gas pipeline are minimized. Population density of the area where gas pipeline is to be built is taken into consideration while planning and construction of the gas pipeline. Population density is determined in the gas pipeline protection area of 200 m in width on both sides on the gas pipeline axis and one gas pipeline unit in length.
According to the population density the gas pipeline areas are divided into four classes:
I class – the gas pipeline area where on the gas pipeline area unit there are six residential buildings lower than four storeys;

II class – the gas pipeline area where on the gas pipeline area unit there are more than six and fewer than twenty-eight residential buildings lower than four storeys;
III class – the gas pipeline area where on the gas pipeline area unit there are twenty-eight or more residential buildings lower than four storeys or where there are business, industrial, service, educational, health and similar facilities and public space such as: playgrounds, promenades, recreational centers,…with permanent or temporary stay of more than twenty people and they are located from the pipeline axis at a distance shorter than 100 m;
IV class - the area where on the gas pipeline area unit there are mainly four-storey and multi-storey buildings.
In places along the gas pipeline with residential objects within 200 m, the gas pipeline is planned for the third class (when on the gas pipeline area unit there are twenty-eight or more residential buildings lower than four storeys) and that requires: thicker pipe wall, increased safety coefficient, increased depth of the gas pipeline burying (minimum 100 cm) in accordance with »Rulebook on technical conditions and standards for safe transportation of liquid and gaseous hydrocarbons via primary oil pipelines and gas pipelines and oil pipelines and gas pipelines for internation transport « (Official Gazette SFRJ No. 26/85).
The route goes outside densely populated places and through agricultural fields and inaccessible terrains with forests, gorges and ravines. On the gas pipeline route RG 09-04/2 there are three classes ( I, II and III ). 
Class plan for the gas pipeline route
Section 1:  Aleksandrovac – Kopaonik

According to population density on the part of the route of this section, the gas pipeline area is classified into:

· the second class – from GMRS Aleksandrovac at chainage cca 0+000 km to BS Botunja cca 5+810 km,
· the first class – gas pipeline route from the block station planned in the village of  Botunja at chainage cca 5+810 km to the crossing of the Rasina river in the area of the village of Kobilje at chainage cca 11+000 km,
· the second class – from the crossing of the Rasina river at chainage cca 11+000 km to chainage cca 14+000 km including GMRS Brus at chainage cca 11+764 km,
· the third class – from chainage cca 14+000 km to chainage cca 15+000 km in KO Velika Grabovnica,
· the second class – from chainage cca 15+000 km to chainage cca 16+000 km in KO Velika Grabovnica,
· the first class – from chainage cca 16+000 km to chainage cca 33+000 km, 

· the fourth class – from chainage cca 33+000 km to chainage cca 34+792 km GMRS Kopaonik,
· the first class – from GRČ Kopaonik at chainage cca 27+932 km to GMRS Brzeće at chainage cca 4+667 km from GRČ Kopaonik.

Section 2: Kopaonik – Novi Pazar
According to population density on the part of the route of this section, the gas pipeline area is classified into:

· the third class – gas pipeline route from GMRS Kopaonik at chainage cca 34+792 km to the top of Treska at chainage cca 38+218 km,
· the first class – from the top of Treska  at chainage cca 38+218 km to the village of Šipačina at chainage cca 42+796 km, 

· the second class – from the village of Šipačina at chainage cca 42+796 km to the village of Kaznoviće at chainage cca 48+790 km, 

· the third class – from the village of Kaznoviće at chainage cca 48+790 km to chainage cca 50+448 km, 

· the second class – through the village of Gnjilice at chainage cca 50+448 km to chainage cca 53+327 km, 

· the first class – from chainage cca 53+327 km to chainage cca 55+766 km, 

· the second class – from the village of Kućane at chainage cca 55+766 km to the village of Glušci at chainage cca 62+780 km,
· the first class – from the village of Glušci at chainage cca 62+780 km to the village of Pusta Tušimlja at chainage cca 66+248 km,
· the second class – through the village of Pusta Tušimlja from chainage cca 66+248 km to chainage cca 67+288 km, 

· the first class – from chainage cca 67+288 km to the village of Dolac at chainage cca 68+901 km, 

· the second class – through the village of Dolac from chainage cca 68+901 km to the village of Miščiće at chainage cca 70+970 km, 

· the third class – through the village of Miščiće from chainage cca 70+970 km to chainage cca 72+060 km, 

· the second class – from chainage cca 72+060 km to GRČ Novi Pazar at chainage cca 72+731 km,
· the first class – from GRČ Raška at chainage cca 50+931 km to chainage 1+500 km from GRČ Raška,
· the second class – from chainage 1+500 km from GRČ Raška to GMRS Raška at chainage cca 3+680 km from GRČ Raška,
· the third class – branch for N.Pazar from chainage cca 72+731 km, which is 0+000 for branch, to GMRS Novi Pazar at chainage cca 3+528 km.

Section 3: Novi Pazar – Tutin

· According to population density on the part of the route of this section,  pipeline area is classified into:

· the second class – from GRČ Novi Pazar at chainage cca 72+731 km to the area outside the village of Ivanča at chainage cca 78+488 km, 

· the third class – from the village of Dojeviće at chainage cca 78+488 km to the village of Šavci at chainage cca 80+185 km,
· the second class – from chainage cca 80+185 km to the area outside the village of Lukocrevo at chainage cca 82+931 km,
· the first class – from chainage cca 82+931 km to chainage cca 84+259 km,
· the third class – from chainage cca 84+259 km in the village of Donje Sebečevo to chainage cca 86+045 km,
· the second class – from chainage cca 86+045 km to the village of Gluhavica at chainage cca 90+729 km,
· the first class – from the village of Gluhavica at chainage cca 90+729 km to the village of Blaca at chainage cca 91+749 km,
· the second class – through the village of Blaca from chainage cca 91+749 km to chainage cca 92+848 km,
· the first class – from chainage cca 92+848 km to the village of Ruđa at chainage cca 94+896 km,
· the second class – through the village of  Ruđa  from chainage cca 94+896 km to chainage cca 96+271 km near the village of Žirče,
· the first class – from chainage cca 96+271 km to chainage cca 99+695 km,
· the third class – from chainage cca 99+695 km to GMRS Tutin at chainage cca 101+471 km.
2.5. Types of natural resources on the location                 

Section 1:  Aleksandrovac – Kopaonik

This section goes from GMRS Aleksandrovac to GMRS Kopaonik, in the projected length of cca 41,8 km. 

· In the Municipality of Aleksandrovac gas pipeline route goes from GMRS Aleksandrovac, mainly through agricultural area with wheat fields, orchards, left bank of the Venčačka river (Dubovica). At the point where the Venčačka river approaches houses, at chainage cca 0+350 km, gas pipeline goes across the river and reaches its right bank, maintaining legally regulated distances from the houses. Gas pipeline spreads through the area where there are no houses, between the existing forest and the regional road Aleksandrovac – Brus. Sub-digging of the regional road Aleksandrovac - Brus is performed in the village of Stubal. From the crossing of the regional road Aleksandrovac – Brus the route goes along the field to the administrative boundary with the Municipality of Brus at chainage cca 3+800 km in Pokrp field. According to population density on the part of the route of the Municipality of Aleksandrovac, pipeline area is classified into the second class.

In the Municipality of Brus gas pipeline goes from the administrative boundary with the Municipality of Aleksandrovac to the administrative boundary with the Municipality of Raška, situated within the National park of Kopaonik. On this territory the route firstly goes from the crossing of the regional road Aleksandrovac – Brus, passes by the Pokrp field (staying on its left side) and goes along with the above mentioned overhead power line 220 kV, which it inersects with in the village of Botunja. From the village of Botunja the gaspipeline route goes along inaccessible terrain through beech and oak forest, gorges and ravines, through the village of Mala Vrbnica, parallel with the road to Brus, mainly along the right bank of the Vrbnička river. Furthermore, the pipeline goes towards the village of Kobilje along the massif parallel with the stream to the area below the Jeličić estate. Below the Jeličić estate, the pipeline turns right across the Vrbnička river and goes uphill, through the forest to the fold with fields and orchards, in the vicinity of antenna pole of the Mobile Operator Telekom 064. From the antenna the pipeline goes down the hill through the forest, parallel with the overhead power line 110 kV, to the Rasina river. It crosses the Rasina river, the regional road Vrnjačka Banja – Brus at the beginning of the village of Ribare on the side of Brus and goes between the houses at a legally regulated distance, then along the hill above the houses towards the village of Velika Grabovnica. Asphalt road to Velika Grabovnica is crossed, and through the field to the Grabovnička river. The pipeline goes further along the river towards the houses in the village of Grabovnica. Since the Grabovnička river meanders, the pipeline crosses the river three times until it reaches the houses. Because of the part of the route where the river approaches the house at a distance smaller than 20 cm, the pipeline goes further from the river along its right bank and climbs uphill to the village church. Then it goes uphill above the church and goes along the hill at a legally regulated distance from the houses. At this point the route mainly goes through the orchards, the forest and along the right bank of the Grabovnička river and the fields of the village of Kočina, towards the mountain peak Šiljci. The pipeline continues to the mountain peak Palež over Obradova čuka along the mountain peaks of the villages of Paljevštica and Kriva Reka. From Palež the pipeline goes towards Kopaonik over the peak Velika šiljača and intersects with the regional road Brus – Kopaonik – Raška, it crosses ski tracks „Gobelja“ 1,2 and 3 near the hotel „Srebrnac“, goes along the ski track  „Jaram“ to GMRS Kopaonik below the military facility within the hotel complex Kopaonik, in the Municipality of Raška.

Branch gas pipeline for GMRS Brzeće

Branch gas pipeline for GMRS Brzeće is planned from GRČ Kopaonik at chainage cca 27+932 m, below the peak Velika Šiljača, to GMRS Brzeće located uphill above the town of Brzeće. The length of the gas pipeline is cca 4 667 m. The gas pipeline goes along the slopes of Kopanik, partly through the black pine forest, and partly through pastures changing the altitude from cca 1600 m to cca 1160 m. It goes around the unnamed hill in the part at chainage cca 1+117 m to chainage cca 2+834 m and approaches the town of Brzeće from the west side, above the village of Gočmanci. The gas pipeline crosses several forest roads. Population density in this part classifies it in the first class.

In the Municipality of Raška the gas pipeline route goes from the administrative boundary with the Municipality of Brus to GMRS Kopaonik on Pajino Preslo,  what represents the end of this section. 

Section 2: Kopaonik – Novi Pazar

This section goes from GMRS Kopaonik to GRČ Novi Pazar, in the projected length of cca 45,6 km. 

From GMRS Kopaonik the route crosses ski tracks and goes along the west slope across Suvo rudište, above the community of Lisina and goes down across to Treska peak. Below Treska peak, observed from Pajino Preslo, the route is classified into the third class until the last two houses in the row below Treska, and from that point it is classified into the first class. There are a sparse forest and meadows. From Treska the route goes down to the Velika river thorugh the forest, crosses the river and again goes up the massif but it bypasses the hill following map contour line (1146 m). The route continues along the massif towards the village of Šipačina, turns left to the Velika river but it does not go down to the river but at the top of a gentle slope, covered with rocks and vegetation, gradually goes down towards the steep gorge in front of the village of Šipačina, on whose bottom runs the stream Veliki. The route crosses this gorge and the stream Veliki and going uphill legally passes between the houses at the edge of the village and reaches the asphalt road Kopaonik-Rudnice. Through the village of Šipačina the route belongs to the seond class.

After the sub-digging of the asphalt road Kopaonik-Rudnice on Golo brdo, the route gradually goes downhill to the village of Beljak through the forest and vegetation. At this part the route crosses the overhead power line 110 kV and low-voltage electric distribution network, as well as telephony. It bypasses houses in the village of Beljak, goes between the houses and local asphalt road, at a legal distance. It is a hilly area with gentle slopes, mainly arable land and sparse forests and it belongs to the second grade.
Passing the village of Beljak the route meanders between several hamlets in Donja and Gornja Rudnica. It crosses the Rudnica river, the asphalt road to Gornja Rudnica, telephony and low-voltage electric distribution network and going across the hill between the villages Gornje and Donje Kaznoviće, it gradually goes down to the primary road Raška - Kosovska Mitrovica. The second class.
Furthermore, through the village of Kaznoviće, bypassing the houses at a legal distance the route crosses the overhead power line 110 kV twice, low-voltage electric distribution network several times, telephony and Đurićski stream and along the meadow it approaches the primary road Raška - Kosovska Mitrovica. The second class.
After sub-digging of the primary road Raška – Kosovska Mitrovica, the railway Raška – Kosovska Mitrovica and the crossing of the Ibar river, the route goes between the villages of Gnjilica and Končulica crossing optical cable and low-voltage electric distribution network. The second class.
Then, the route goes across the hill Kućane through the forest to the primary road Raška – Novi Pazar near the village of Kućane, leaving the quarry on the right side. In this part the gas pipeline route belongs to the first class. In the village of Kućane the houses are scattered and in that part the route belongs to the second class. Approaching the primary road Raška – Novi Pazar the route crosses low-voltage electric distribution network several times and telephony and goes through the area between the quarry and the petrol station „HVOIL“. In this part the route belongs to the second class.

After sub-digging of the primary road Raška – Novi Pazar (optical cable is crossed) the route goes along the right-hand side of the Raška river bank. With the Raška river meandring the route goes from bank to the other, which is affected by the terrain configuration. The Raška river is crossed about ten times, the overhead power line 220 kV is then crossed, telephone cable twice and asphalt road to the villages twice. The route then goes above the village of Glušci, it crosses the overhead power line 220 kV twice and low-voltage electric distribution network several times. The second class.
Priključni gasovod za GMRS Raška

Branch gas pipeline for GMRS Raška is planned from GRČ Raška at chainage cca 50+931 m, at the first crossing of the Ibar river, to GMRS Raška, in length of cca 3680 m. The gas pipeline goes along the valley of the Ibar river, which it crosses twice, bypassing residential facilities at a legally regulated distance. GMRS Raška is located in the vicinity of the town of Raška. The part of the gas pipeline that goes through the non-residential area, in the length of cca 1500 m is classified into the first class, wheras in the other part, in the length of cca 2180 m through the residential area, the gas pipeline protected area is classified into the second class.

 In the Municipality of  Novi Pazar at the turning to the area of Tušimlja, the route goes further from the Raška river and goes along the Tušimljanska river, through the villages of Požežina and Donja Tušimlja, towards the villages of Pusta Tušimlja and Skukovo. The route goes along the narrowing around the Tušimljanska river in the length of about 200 – 300 m in the village of Požežina. The route further meanders along the gentle and spacious valley of the Tušimljanska river through orchards and groves and in that part the route is classified into the first class. It crosses a smaller dry gorge, Čolovski potok, low-voltage electric distribution network and the local dirt road and approaches houses in the village of Pusta Tušimlja, that is why the route in that part is classified into the second class. The route then goes along the valley to the village of Skukovo, through the oak forest bypassing Glavica hill and goes down to the village of Dolac so that the village of Sudsko stays on the right side. On this entire part gas pipeline route is classified into the first class. In the village of Dolac it is classified into the second class. In the village of Dolac the route crosses low-voltage electric distribution network, asphalt road to the village, local dirt road and telephone cable.

The route in this part goes down the gentle slopes between the village of Dolac and Mala ćafa hill towards the village of Deževa, through arable land and meadows at a longer distance from the village houses and crosses asphalt road Novi Pazar – Golija in the village of Miščiće. Population density in this part classifies it into the third class. The gas pipeline route intersects with overhead power lines 110 kV, 10 kV and low-voltage electric distribution network, TT cables and local dirt roads. GRČ Novi Pazar is located in the valley of the Deževska river, where the extension for GMRS Novi Pazar is planned. 

Branch gas pipeline for GMRS Novi Pazar

Branch gas pipeline for GMRS Novi Pazar is planned from the point where the gas pipeline route crosses the Deževska river and the regional asphalt road Novi Pazar – Golija in the village of Miščiće, and then along the right bank of the Dežavska river through the village of  Pnuće. It crosses overhead power lines from 220, 110, 35 and 10  kV, low-voltage electric distribution network, local dirt roads and TT cable several times. It is planned that GMRS Novi Pazar is to be located in the meadow below Petrova church at the entrance to the city of Novi Pazar. Population density in this part classifies it into the third class.
Section 3: Novi Pazar – Tutin

At this section the gas pipeline goes from GRČ Novi Pazar to GMRS Tutin, in the projected length of cca 35,2 km. 

From GRČ Novi Pazar, the route goes along the left bank of the Deževska river, crosses it in the field of the village of Boturovina and goes uphill parallel with the overhead power line, between the villages of Boturovina and Vrbolazi, about 1 km at air distance west from the monastery Đurđevi stupovi. In this part the route is classified into the second class.
At the fold across the hill west from the village of Vrbolazi, the route crosses the overhead power line 110 kV, local asphalt road to the village of Vojniće, turns left and goes along gentle slopes at a legally regulated sitance fom the houses. Then it turns right, goes through the village of Vojniće, crosses low-voltage electric distribution network and TT cables several times and local dirt roads four times, then it crosses the Jusa river, at about 700 m north from the Veliko brdo peak and along a gentle slope approaches the village of Vidovo. In the village of Vidovo the route goes through pastures and orchards, bypasses a grove above the mosque, below the sawmill and along the local asphalt road towards the houses in the foot of the hill above the village of Ivanča. In this part the route crosses the local dirt road, unnamed stream, TT cable, low-voltage electric distribution network and the asphalt road near the village of Ivanča. Population density in this part classifies it into the second class.
From the village of Ivanča the route gradually goes down gentle slopes towards the village of  Dojeviće, through meadows and orchards at a legally regulated distance from the houses. Population density in this part classifies it into the second class. In this part until the regional road Novi Pazar – Sjenica, the gas pipeline route crosses four local unasphalted roads, high and low-voltage cables, TT cables, optical cable and local water supply. 
After sub-digging of the primary road Novi Pazar – Sjenica, the route approaches the regional road Novi Pazar – Sopoćani through the filed. In the part from the village of Dojeviće to the village of Šavci, between the regional roads Novi Pazar – Sjenica and Novi Pazar – Sopoćani, the gas pipeline route crosses the local dirt road and both the Rebronjska and Ljudska river. Sub-digging of the regional road Novi Pazar – Sopoćani is performed near the mosque in the village of Šavci at the exit of the city of Novi Pazar.

From there, the route goes through the gentle valley of the Raška river, which it crosses in the village of Jerka on the way to the village of Lukocrevo. It then goes through the village of Lukocrevo, between two hills – Zlatarevina and Ravni gaj, climbing up towards Veliki peak (1079 m) and the village of Roginje. In that part the route crosses local dirt roads 10 times, TT cable, low-voltage electric distribution network several times. At the point from crosing the Raška river to the end of the village of Lukocrevo population density classifies the gas pipeline route into the second class, and outside the village of Lukocrevo it is classified into the first class and it mainly runs through the forest. 

From the village of Roginje the route goes along the slopes below Veliki peak, partly through the forest and partly through meadows and orchards towards the village of Donje Sebečevo and the regional road Novi Pazar – Tutin, so that Brunčevići hamlet stays on the right side and Crnovršani hamlet on the left side. In that part the route goes through the inhabited part at a legally regulated distance from the houses and crosses an unnamed stream, ten local unasphalted roads, TT cable and low-voltage electric distribution network several times. In this part the route is classified into the second and third class.

In the village of Donje Sebečevo the route crosses regional road Novi Pazar – Tutin, where it is necessary to perform sub-digging, and goes along the slopes on the right side towards Tutin. Here the route crosses optical cable, overhead power line 110 kV, 10 kV and low-voltage electric distribution network several times. It goes through Marinkovići hamlet to the village of Gornje Sebečevo, what is actually administrative boundary of the Municipalities of Novi Pazar and Tutin. In this part the terrain is quite hilly and bumpy, and the gas pipeline route is classified into the third class.

In the Muniicipality of Tutin the gas pipeline route goes through the village of Gornje Sebečevo along the left bank of the Sebečevska river, so that the existing mosque stays on the right side of the route. It crosses overhead power line 110 kV, 10 kV and low-voltage electric distribution network several times, local roads at least 4 times, optical cable and TT cable. In this part the gas pipeline route is classified into the second class.
The route further goes upstream, along the inhabited valley of the Sebečevska river which flows on the right side of the road Novi Pazar – Tutin, thorugh the village of Pokrvenik, so that the village of Kuta stays on the right side of the gas pipeline route. In the part from the village of Pokrvenik to the village of Gluhavica the river often menaders and is crossed several times. Here, the route crosses at least seven unasphalted local roads, optical cable, TT cable, overhead power line 110 kV, 10 kV and low-voltage electric distribution network several times. In this part the gas pipeline route is classified into the second and third class.
In the village of Gluhavica the gas pipeline route goes further from the Sebečevska river and uphill to the village of Blaca following map contour line. In that part the terrain is very steep and wavy and the route goes through a gorge with a stream on its bottom. It is evident that the pipeline will have several vertical bends. In this part the gas pipeline route is classified into the first class.

The route goes through the village of Blaca situated on a hill Ornice at about 900 m of altitude. Then it goes down along the southern slope, partly through a Turkey oak forest and partly through pastures at a legally regulated distance from the village houses, so that a local mosque stays on the left side of the route. It crosses TT cables and low-voltage electric distribution network several times as well as local dirt roads six times. In this part the gas pipeline route is classified into the first class, except in the vicinity of the houses where it is classified into the second class. 

From the village of Blaca the route goes following map contour line mainly through the forest east from the village of Smaluća, where it goes down in the gorge and crosses the Smalućka river, village water supply, at least three country roads, TT cable and low-voltage electric distribution network. From there, the route goes up the southern side to the village of Ruđa at about 1150 m of altitude, mainly through the forest along a very steep and wavy terrain. In this part the gas pipeline route is classified into the first class.

The route then goes through the village of Ruđa, parallel with the overhead power line 110 kV in the length of about 2 km, which spreads southwest from the village and goes to the town of Tutin. On Ruđa hill, near Glogovik source, the gas pipeline turns right, goes following map contour lines, bypasses the village of Žirče which stays on the left (eastern) side and Gvozd hill on the right side. In that part the route crosses at least 8 country roads, Ljubenkovac stream, 2 unnamed streams, TT cable and low-voltage electric distribution network several times.  In this part the gas pipeline route is classified into the first class, except in the vicinity of the houses where it is classified into the second class. 

Passing the village of Žirče the gas pipeline turns right (towards west) and goes down to the field called Lanište. From there, it spreads to the south following map contour lines of Drenova hill, and then along the gentle slope to the village of Dubovo. In the village of Dubovo the route crosses at least 5 local roads, of which the main road to the village is asphalted, then Vidrenjak stream, TT cable, overhead power line 110 kV, 10 kV and low-voltage electric distribution network several times. In this section there is clay and sandy soil and the terrain is suitable for gas pipeline construction.  

From the village of  Dubovo the route goes near the existing sawmill below Gradac hill to GMRS Tutin located west from the town of Tutin at a distance of 500 m in the field towards the village of Lukavica. In this part the route goes through the inhabited part and is classified into the third class.
2.6.    Geologic and geomorphologic characteristics of the terrain
Composition of soil is very complex and we can find oil shale, sandstone and conglomerates, limestone, flysch sediments, diabase-hornstone, igneous rocks, serpentinite and peridotite, noogenic and quartan sediments. Paleozoic shale consists of platelike green phyllites, clay shale, claystones and argillites. They demonstrate perfect shaleness. Most often they are dark-blue in colour. They contain minerals of quartz, ferrum oxides, tourmaline, rutile and mica. These rocks disintegrate easily and the soil on top of them creates and regenerates quickly. It is common in the region of Golija, and from there to the west toward Prijepolje and to south toward Novi Pazar. Soil overlying these rocks is susceptible to sliding and erosion, making it not suitable for building. Sandstones and conglomerates can be found in northwestern part of the region, underneath the Javor Mountain, and at the right side of Uvac in the municipality of Sjenica. Close to the surface sandstones are cracked and broken, and in deeper parts banked or massive. Their colour is light blue to purple. They can be used as relatively good construction stone because of high quartz content, showing good stiffness and load-bearing capacity.

Among them, the stiffest are found between Cokovic and Tutin. Soil is mealy because of high sand content, they are easy to manipulate and keeps the moist well.

Limestones are widespread in the region of Novi Pazar. It is mostly of Triassic and Cretaceous age, the former being more common. They compose mountains of Giljeva and Velika Ninaja, complete north bank of Sjenicka valey, canyon of the Uvac and Kladnica River and banks of Zlatar Mountain. They are low pedogenic rocks containing low level of insolubile remnants, having shallow layer of overlaying soil. It is easily devastated with washing out and falling through the cracks in the ground. 

Limestones are solid foundation for construction because of high load-bearing capacity. The territory with lots of limestones is not suitable for life because of low water supply. It is quality building stone, with some decorative parts found with marble-like limestones. It is used for production of lime. Flysch sediments are found on Rogozina and Golija Mountains. They are mainly consisted of marl and sandstone. There is close to none claystones. Of igneous stones, only amphibolite and amphibolite shale stone can be found. It is pedogenetic foundation providing high fertility, but technophiles properties are poor because of common landfalls. They are not suitable for arable land due to its tendency to erode, but they are good for forests, pastures and meadows.

Diabase-hornstone occupies great area between limestones of Pester and Ninaja Mountain, from Krnja Jela to Radisica. They are particulary common on right, valley bank of the Uvac River. On Zlatar Mountain it can be found on the territory of Suvobor and Orljak, and in southeastern part of the region between Delimed and Derekara. It is more widespread north of Novi Pazar on both sides of the Raska River, and further toward Golija and Radocel. it is rock formation composed of metamorphosed crystalline shale stones, whose basis were claystones, clay shale stone, sandstone, marl, breccia, and from igneous rocks most often diabase, and melaphyre and typhoid diabase.

In pedogenetic context high quartz content determines high acidity and lack of alkalies in soil. It affects low biophylicity of the soil. The presence of skeletons is typical. 

Igneous rocks are represented by dacites and andesites, with occasional tufa and tuffites. Andesite form northern slopes of Rogozina Mountain in between the Raska and the Ibar, southern slopes of Golija (RAS) towards Novi Pazar and further southeast. Tuffites can be found in the area of Rogozina and the Komaljska River. Intensive decay is common and the can create powerful landslides. Soil overlying andesites and dacites are rich in sand or clay. They have good load-bearing capacity and their foundation is technophylic, making it suitable for construction of buildings of all types. That land is not without water, due to common, small springs.

Serpentinite and peridotite occupy southeast part of region (serpentite massif of the Ibar) and to a lesser extent western parts of region (valley of the Bistrica river). They differ in the level of serpentinization, of decay and tectonic disturbances. At the places of tectonic disturbances, it is very fissured and crumbed, and in the places without disturbances it is full and grainy. Parts of it being exposed to hydrothermal effects are enriched with limonite and pyrite, and some contain some chrome, too. These rocks are very “inhospitable” surrounding, because of the lack of soil and most often they are with no water. Although they have good load-bearing capacity, they are not considered to be technophylic because they are poor building stone. Sometimes they are used in decorative purposes.
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According to geologic map of Serbia, there are following geologic zones on gas pipeline route:

Drinsko - Ivanjicka zone: consisting of Paleozoic foundation showing very intensive variscan orogeny with axis NE-SW, Triassic carbonate platform whose parts are in late Jurassic, slid in ophiolotic layer, shallow water late cretaceous in southwestern parts and transgressed succession of senone (rudites, rudite limestone, preflysch, flysch of K.Mitrovica) at the border towards Vardar zone.

Vardar zone is the most complex belt of Balkan Peninsula, consisting of several blocks of different composition, geologic history and origin, with characteristic oceanic elements. Sremski block can be seen on Fruska Gora Mountain, with partially metamorphosed Mesozoic, cretaceous flysch, and shallow water sediments in tectonically separated areas and ophiolites in tectonic zones. 
Jadar block has Jadarski Paleozoic with no traces of variscan orogeny as foundation; Triassic has porphyritic formation, there is flysch in late cretaceous with characteristic tertiary igneous rocks (granitites of Cer, Boranja and Bukulja, vulcanites of Boraca and Kotlenika). Metamorphoses of the area around Arandjelovac (Bukulja, Venčac) are very questionable regarding age and geotectonic position. In southern part Vardar zone can be divided in three parts. These are: External Vardar subzone (block of very diverse composition with great amount of ultramafic rocks – Stolovi et al; senonic mélange, metamorphosis until Cretaceous, granitites of Zeljina and Kopaonik, and vulcanites), Central Vardar subzone (characteristic layer of early Cretaceous paraflysch of Gledic through Jurrasic mélange; metamorphism of various age) and Internal Vardar subzone (shale stones of unknown age, senonic flysch, of Toplica, vulcanites of Lec).
Hydrogeologic characteristics of terrain
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  Sl 3. Hydrogeologic map of Serbia

Gas pipeline route is characterized by fissure-like type of porousness with extremely low water  permeability, as well as by intergranular type of porousness with reduced water permeability.
Pedologic characteristics of terrain
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Sl 4. Pedologic map of the Republic of Serbia

Extensive geologic and hydrologic examination of gas pipeline route RG 09-04/2 are planned to be undertaken before main project is created 
Seismologic characteristics

Based on the map of micro seismologic regionalisation of Serbia, gas pipeline route goes over land that has 60 – 80 Mercalli scale properties.

Characteristics of earthquakes by MSK- scale ar as following:

6° - frightening (glass objects are turned over and broken, furniture is moving, objects fall from the shelves, attic beams crackle; on about 50% of buildings type A and on around 5% of buildings type B there are visible grade 2 damages), 7° - harmful (pieces of heavy furniture is moving, lighter ones are turning over, objects from the closets and shelves fall down; around 5% of buildings type A have grade 4, and around 75% grade 3 damages; around 50% of buildings type B suffers grade 2 damages, and around 50% of buildings type C grade 1), 8° - very harmful (heavy furniture is moving and falling down, hanged objects fall down, poorly fixed doors and windows fall out of hinges; about 50% of buildings type A suffer grade 4 damages, about 5% collapses; about 50% of buildings type B suffers grade 3 damages, and about 5% grade 4; around 75% of type C buildings has grade 2, and only several grade 3 damages). 

Type of building: (A) made of adobe, half timbering, rammed-earth and rugged stone; (B)made of bricks, stone blocks, prefabrication construction material; and (C) made of reinforced concrete (skeletal construction) and well bonded wood. 

Following damages can occur on these objects: grade 1 – paint falling off creation of small cracks on walls and chimneys, grade 2 – plaster falling off from walls and ceilings, cracks in walls appear, chimneys are being shaken and bricks fall off, clinkers ar being shaken, grade 3 – gaping cracks in walls appear, chimneys fall down, grade 4 – partition walls fall down, grade 5-total collapse of buildings

Wind
Airflow is the parameter that can be important on chosen location in the case of fire or explosion, with the purpose of estimating the distribution of air pollution, speed of fire spread and detection of primary threatened objects.

Constant air currents in mountain regions makes it hard for warm air from the south and for cold air from the north to acuumulate and stay for a longer period of time. 

Table shows frequency of wind occurrence measured at automatic weather station on Kopaonik.
[image: image8.emf]
Natural gas is lighter than air and it climbs up in the atmosphere. However, it does not contaminate the environment because it is composed of methane and ethane. Therefore, wind has no impact since its danger zone is climbing up in the air. Being aware of the location of object, the weight of deflated gas and the time needed for its deflation, air contamination occurring in these circumstances is not of importance for environment or health of population living nearby.

2.7. Presence of delicate objects on site of location 
Along Stage 2 and 3, and several other locations, gas pipeline passes nearby mosques and monasteries Djurdjevi stupovi and Koncula. All objects are on prescribed distance larger than 30 metres. 

2.8.   Presence of areas with protected, important or delicate species of flora and fauna near location

Flora

There are 91 endemic and 82 subendemic species of plants living in the National Park of Kopaonik, 30 of them being protected by the Regulation of the protection of natural rarities of Serbia, i.e. they are under apsolute protection programme. It is strictly forbidden to pick, tear, cut, brake and to destruct or damageit in any other way. Some of these actions can be performed as an exeption, but strictly in scientific purposes and with approval of Insitute for the protection of nature of Serbia.

These speciaes are as follows:

1. Lycopodium annotinum

2. Diphasium complanatum

3. Thelypteris palustris

4. Taxus baccata

5. Salix rosmarinifolia

6. Anemone apennina

7. Potentila palustris

8. Astragalus dasyanthus

9. Acer heldreichii

10. Daphne laureola

11. Pirola rotundifolia

12. Goniolimon collinum

13. Gentiana lutea L.subsp.symphiandra

14. Gentiana acaulis

15. Menyanthes trifoliata

16. Leontopodium alpinum

17. Tulipa scardica

18. Lilium martagon

European Red List, UNESCO, New York, 1991 is a publication of rare and endangered species of plants and animals, with the data about their description, distribution, level endangerment and protective measures.

Within Red List there are 4 herbal species registered in NP Kopaonik, and these are from the group of endemic species 
1. Pedicularis heterodonta Pančić.
2. Stipa mayeri Martinovsky,

And from the group of non-endemic flora:

 1. Alyssum markgrafii O.E.Schulz.

2. Viola elegantula Schott

Based on categorization of International Union for Conservation of Nature, following species categorized in different categories of endangerment can be found:
· Species in danger of extinction: Potentilla palustris and Gentiana lutea.
· Vurnelable species: Pinus silvestris, Dactyloriza majalis, Trolius europaeus, Geum montanum,Leontopodium alpinum.

· Extinguished species: Anemone narcisiflora, Primula minima, Geum reptans, Silene

saxifraga, Narcissus radiflorus.

· Rare species: Arctostaphilus uva ursi, Gentiana cruciata, Aster alpinus, Iris graminea and many more.
other.
 Local endemites living on the territory of NP Kopaonik are 3 rock endemic herbal species growing there, and nowhere else in the world.
These are:

1.Sempervivum kopaonikensis 

2.Viola kopaonikensis  – with poorly branched stem. Leaves are egg-like and egg-lancet-like, toothed in wavy fashion, up to 1.5 mm long. At the basis of leaves there are two separated feather-like tassels up to 1.5 cm long. The flower is 2 cm in diameter, yellow in colour, composed of 5 diverse leaves of corolla. Lower leaf is bigger then the others with well developed spur in its basis. The fruit is three sided capsule.
3.Cardamine pancicii  –low turf-like, branched from it basis. Branches are curved. Leaves next to the ground are with long stalks, totally or poorly feathered with 4-8 narrow elliptical leaves of first order, and terminal leaves around complete brim. Flowers are white, 1.5-1.8 cm in diameter, grouped in grapy umbel. Coronal leaves are egg-like, shallowly dented on top; leaves of calyx are lancet in shape, 3.5 mm long. Fruit shells, 15-35 mm long, bend in same direction.
Fauna

Kopaonik is the only place where endemic and relict species of day-flying butterfly Colias balcanica Rebel.

Mammalian fauna of Kopaonik is composed of 40 species: 9 species of bug eaters ( Insectivora), 5 species of bats ( Chiroptera), 1 species of rodent-like( Lagomorpha),  14 species of rodents ( Rodentia), 9 species of carnivores ( Carnivora), and 2 species of ungulates( Artiodactyla). All these species are autochthonic and inhabit region of Kopaonik for long time. 

Out of these species, in International European Red List there are 2 species registered in NP Kopaonik, Muscardinus avellanarius (Rodentia) and Canis lupus (Carnivora), both signed as globally vournelable.
Waters of NP Kopaonik belong to salmonoid, trout region and are characterized by autochthonic population of creek tout (Salmo truta L.) which is on the list of protected wild species in accordance with the Law on Environmental Protection.
Ornithofauna 

Due to large diversity and abundance of bird fauna, and due to the presence of rare and endangered species, Kopaonik is on the list of globally important areas for birds of IBA.

Typical nesting birds of Kopaonik forests are: Pernis apivorus, snake eagle Circaetus leucotos, three finger woodpecker.
2.9. Proximity of important traffic and other objects for public access of recreational and other facilities 

      Section 1: 

· regional road Aleksandrovac - Brus,

· regional road Brus - Kopaonik, 

· regional road  Vrnjačka Banja - Brus,

· asphalt road  to Botunju,

· asphalt road  to Grabovnicu,

· asphalt road  to Venčac, 

· asphalt road  in villageLjubinci,

· old macadam road to Botunju,

· macadam road  to Lesenovac,

· several local field roads,

   Section 2: 
roads:

· main road Raška - Kosovska Mitrovica,

· main road put Raška - Novi Pazar,

· regional road  Novi Pazar - Golija,

· asphalt road  Kopaonik - Rudnice,

· asphalt roads to Raški and to villages: Beljak, Gornja Rudnica, Kaznoviće, Glušci,      Požežina, Dolac, 

· unpaved roads to villages: Gnjilica, Končulice, Kućane, Milatkoviće, Donja Tušimlja, PustaTušimlja, Skukovo, Dolac, Sudsko selo, Divičnjak, Pnuće selo,

· several local field roads ,

                railway:
· railroad Raška - Kosovska Mitrovica

        Section 3:

·  main road Novi Pazar - Sjenica,

· regional road  Novi Pazar - Tutin,

· regional road  Novi Pazar - Sopoćani, 

· asphalt roads to villages: Vojniće,Boturovina,Vrbolazi, Vidovo, Ivanča, Dojeviće, Jerka, Dubovo, 

· unpaved roads to villages: Vidovo, Ivanča, Dojeviće, Šavci,  Lukocrevo,  Roginje, Donje Sebečevo, Gornje Sebečevo, Gornje Sebečevo, Kuta, Pokrvenik,  Gluhavica, Blaca, Crkvine, Smaluća, Ruđa, Žirče, Dubovo,

· several local field roads,

2.10. Presence of the facilities for tourism, trade, small economy, industry, agriculture, mining 

The gas pipeline route is planned for the purpose of gasification of the tourist complex within the National park Kopaonik. On section 1 the route crosses ski tracks „Gobelja“ 1, 2 and 3 near hotel „Srebrnac“, and across the ski track „Jaram“ to GMRS Kopaonik below the military facility within the hotel complex of Kopaonik in the Municipality of Raška. Section 2 crosses ski tracks near Pajino preslo, in the vicinity of the village of Kućani at a distance of 300 m on the right side by the quarry. GMRS Novi Pazar is planned to be located below Petrova church at the entrance to the city. On section 3, between the villages of Boturovina and Vrbolazi, at a distance by air of about 1 km there is a monastery Đurđevi stupovi, one of the oldest Serbian monasteries (it has existed for 830 years). The monastery is on the World Cultural Heritage List and under protection of UNESCO. In the village of Vidovo the route goes, at a legally regulated distance, past the sawmill and mosque, as well as the mosque in the villages of Šavci and Blaca on Ornice hill. On Ruđačko hill the route goes past Glogovik spring and from the village of Dubovo the route goes in the vicinity of the sawmill below Gradac hill.
2.11. Situation plan 
Graphic display of the gaspipeline route with marked objects in and around the location is enclosed with graphic documentation. 

3.  DISPLAY OF THE CURRENT CONDITION OF THE ENVIRONMENT (MICRO AND MACRO LOCATION) ON THE GAS PIPELINE ROUTE
3.1. Water condition 

In the Report on Water Quality by the Serbian Environmental Protection Agency there are official reports for the following river flows
The Ibar river
Examination of the water quality of the Ibar river was performed on the following profiles (after each profile there is a determined class of the water quality): Batrage (II/III), Rudnica (III), Raška (-), Ušće (III) and Kraljevo (III). During sampling on some profiles and in some series a change of organoleptic characteristics was registered, i.e. water colour was occasionally classified into class III.

Values of suspended substances occasionally on all profiles, in some series matched III, IV classes and VK condition. Measured pH values on all profiles in some examination series matched III and IV class of the water quality.
Values of nitrite nitrogen (NO2-N) in some measurement series on Raška profile matched III/IV class of the water quality.

When hazardous and harmful substances are concerned, the increased value of phenol index was registered on Raška profile (III/IV class). 

Saprobiologic investigations of phytobenthos, on all profiles, show that there is mild organic pollution of water flow. Bioindicators beta and alpha-mesosapro zones dominate.

Obtained index values of saprobity matched II class of the water quality.

Analysing benthic diatoms, using diatom index EPI-D, III class of the quality was specified on Raška profile.

Since this index is a good indicator of nutrient pollution there is a good correlation with the results of primary nutrient concentrations. Increased concentrations of orthophosphate and total phosphorus were observed on all profiles whereas on Rudnica and Raška profiles increased concentrations of amonium ione were seen as well.
On Raška and Rudnica profiles. According to saprobiologic analyses of benthic invertebrate communities there is mild organic pollution. Obtained index values of saprobity according to Zelinka Marvan  matched II class of the water quality. Organisms are equally present within all groups, and during the second examination, on Raška profile, there is massive appearance of species Hydropsyche incognita from order Trichoptera.

Raška

During the year of 2011 water quality of the Raška river was controlled on Raška profile.

During sampling a change of organoleptic characteristics of water was registered, i.e. in three investigations water had a barely noticed colour (III class). Obtained value BPK -5 in one series of investigation matched III class.

Values of suspended substances occasionally matched III class and VK condition of the water quality.

Measured values of nitrite nitrogen (NO2-N) occasionally matched III/IV class of the water quality and VK condition. Measured pH value, during one investigation, matched III class. Increased values of hazardous and harmful substances were not registered.

Saprobiologic investigation of phytobenthos, on Raška profile, shows that there is mild organic pollution of water flow. Bioindicators of beta-mesosapro zone dominate. Obtained index values of saprobity matched II class of the water quality.

Analysing benthic silicate algae, it is determined that EPI-D index matched III class of the water quality. These results indicate nutrient loading of the water flow, which is confirmed by chemical analyses. Concentration values of amonium ione, nitrite, orthophosphate and total phosphorus mainly matched IV and V class of the water quality.
Saprobiologic analysis of macroinvertebrate communities, by determining saprobity index according to Zelinka-Marvan, shows more evident presence of organic pollution in the water flow. Species from the class Hirudinea indicate this condition: Erpobdella octulata (which dominates) and Elineata, as well as species Rhynchelmis limosella from class Oligochaeta. Obtained values of saprobity index matched III class of the water quality. In the second investigation high density of the species Hydropsyche dissimulata from order Trichoptera was registered.

Rasina

During the year of 2011 water quality of the Rasina river was controlled on Bivolje profile. Water quality matched III cllass.

During sampling a change of organoleptic characteristics of water was registered, i.e. in one investigation water had a barely noticed colour (III class). 

Suspended substances occasionally matched III clas. Measured pH value and the value of nitrite nitrogen (NO2-N), during one investigation, matched III/IV class of the water quality.

Increased values of hazardous and harmful substances were not registered.

Saprobiologic investigations of phytobenthos community, show that there is mild organic pollution of the water flow. Bioindicators of beta-mesosapro zone dominate. Obtained index values of saprobity matched II class of the water quality.

Analysing benthic diatoms, using diatom index EPI-D, III class of the quality was specified in both investigations. Values of primary nutrient concentrations mainly matched II class of the water quality.

Saprobiologic investigations of macroinvertebrata communities show that in Bivolje water quality matches II class. The presence of five species from class Hirudinea (Erpobdella octoculata, E.testacea, E.lineata, Alboglossiphonia heteroclita and Helobdella stagnalis), also species from family Chironomidae and species Asellus aquaticus from suborder Crustacea, indicates more evident organic loading of the water flow. Several species from class Gastropoda were also registered, in the first investigation there is a frequent appearance of Lymnaea ovata and in the second species Valvata piscinalis.
Ground water condition

According to the available data of Serbian Environmental Protection Agency, potential quantity of ground waters for the Raška District, expressed in the index of specific exploitation of ground water source, as an indicator of the availability of the ground water sources for the purpose of water supply in Serbia is:
Q (l/s)       Number of inhabitants         Qspec ( l/s/ sec)

377               291.230                        1.29
Pictures 5 and 6 show ground water quality indicators concerning macrobiological and physical and chemical impurity
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Sl5. Makrobiološka neispravnost                                    Sl6. Fizičko-hemijska neispravnost               

3.2. Soil condition 
The Municipality of Aleksandrovac

Area 387 km2

Agricultural soil is 25 230 ha, and forests 12 840 ha of the total area.
The Municipality of Brus

Area 606 km2

Agricultural soil is 52.76% of the total area, i.e. 31942.70 ha. Areas with intensive agriculture covers 22.14%, i.e. 13401.60 ha and meadows and pastures are 30.62%, i.e. 18541.10 ha. 

Forests are  42.74 % , i.e. 25875 ha and the rest is water soil 1.30%, i.e. 784.08 ha and accumulation 0.35%  i.e. 210.08 ha.

Of the total forest area, land without vegetation is 1557 ha.
The Municipality of Raška

Area 666 km2

 Of the total area covered by the Municipality of Raška ( 66.641 ha), significant part is agricultural soil ( 37.3%) 
Bearing in mind that, of the total agricultural area of 64.3%  are meadows ( 33.6%) and pastures ( 30.7%).
It can be concluded that farming represents a significant economy branch of the observed area. 25.8% are plough fields and gardens and orchards cover 9.9%.

Forest areas also represent one of the significant natural resources of the Municipality of Raška. Bigger forest complexes are located in Ibar valley (alluvial poplar and willow forests) and on the sides of the mountains of Kopaonik, Golija and Rogozna (deciduous and evergreen forests). Forests cover the area of 29.475 ha or 44,15% of the Minicipality of Raška, in public sector is 46,8%, and in private 53,2% (Municipalities in Serbia, 2010). A great number of forests in the total area of the Municipality of Raška, by their quality, represents a basis for a more intensive development of the wood processing industry in this area.
The Municipality of Tutin

Area 741 km2

Of the total area covered by the Municipality of Tutinn agricultural soil is 53.5%. Plough fields and gardens are 12.1 %, orchards 0.8%, meadows 33.2% and pastures 53.9%.

These facts indicate biopotential of this area, especially a greater significance of the forests with 32.5% of tall forests. The number of forests must be increased at the epense of poor pastures and fields on the terrains with slopes more than 30% , altitudes higher than 1.300 m and terrains with strong and medium errosion.
The Municipality of  Novi Pazar

Area 742 km2

The biggest part of the Municipality of Novi Pazar represents the mountainous agricultural region. Almost half of the territory of the Minicipality of Novi Pazar, of the area of 36.270 ha, is agricultural soil. Considering dominantly mountainous property of the area, in the total of agricultural soils, prevail natural grasslands of about 70.85%, with meadows 29.55% or 10.717ha, and pastures 41.30% or 14.981ha. Plough fields are 23.77% or 8.620ha, and orchards 5.38%, or 1.952 ha, which is an unusual fact having in mind specific geophysical properties of theis area. 

Almost 84% of the total agricultural area, i.e. almost 99% of fertile land is in private property, whereas 37% of pastures is in public property.
3.3.
Current state of air quality

Data from the Main weather station Kopaonik and the Environmental Protection Agency were used to complete the technical documentation www.sepa.gov.rs
According to the annual report on the state of air quality in the Republic of Serbia for the year 2011, spatial distribution of the emission of sulfur oxide SO2 t/year is shown in picture 7.

[image: image10.emf]
Picture 7. Spatial distribution of SO2

Spatial distribution of the emission of sulfur oxide NOx in the Republic of Serbia t/year is shown in picture 8.

[image: image11.emf]. 
Picture 8. Spatial distribution of NOx
Spatial distribution of the emission of powdery substances the Republic of Serbia t/year is shown in picture 9

[image: image12.emf]
Picture 9. Spatial distribution of PS

 Air quality data from the Main weather station Kopaonik: 
	 NAME OF THE STATION :
	Kopaonik

	  COORDINATES 
	 

	  Longitude:
	20°48Е

	  Latitude :
	43°17N

	 ELEVATION :
	1710 m

	 
	 

	  EXTREME VALUES OF CLIMATE ELEMENTS :

	 
	 

	  Maximum temperature:
	30.3 оC

	  Maximum temperature date:
	24.07.2007

	  Minimum temperature:
	-26.6 оC

	  Minimum temperature date:
	25.01.1954

	  Maximum percipitation:
	70.5 mm

	  Maximum percipitation date:
	7.09.2001

	  Maximum snowfall:
	198 cm

	  Maximum snowfall date:
	15-17.02.1984

	 
	 


SO2 (µg/m3)
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NO2 (µg/m3)
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CO (µg/m3)
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Ground-level ozone O3 (µg/m3)
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Evaluation and category of air quality for the year 2011
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3.4. Noise, electromagnetic radiation, light radiation and radiation 
There are no significant sources of noise, light radiation or radiation along the planned route. The biggest source of noise is traffic. 
3.5. Presence of the objects or facilities, on or near the location, which already cause the environment  pollution 
Along the planned route, in some places, there are objects which cause air pollution but the pollution is negligible and has no cumulative effect on the project. 
3.6.State of Flora and Fauna 

Flora

The main forests are beech, pine and spruce forests. Benignity for the forestry development relates to a large surface of publicly owned forest land. At higher altitudes the forest belt tines and turns into low shrubs communities, where mountain juniper and blueberry are predominant. The area of Aleksandrovac is known as a winegrowing village. 

Apart from forest vegetation there is diverse meadow-pasture vegetation: camphor grass, plantain, dandelion, milfoil, wild thyme, spurge, sweet vernal grass, white clover and others. Furthermore, ecosystems of willows are highly present mainly in the middle courses of mountain rivers.   

These types are mainly characteristic for lower habitats, whereas Nardetum stricta, Festuca rubra falax, Poa alpine, Plantago carinata are characteristic for mountainous pastures and meadows. 
In the field of agriculture there are mostly mountain grains (barley, oats, wheat), corn, from vegetables potatoes are frequently grown and from fruit, apples and plums. 

Fauna

Considering high presence of meadows and pastures, the development of cattle breeding is one of the priorities of the observed area. Cattle, sheep and smaller goats are mainly bred. 

As far as the wild life is concerned, the area of these municipalities is heterogenic, with over 40 species of mammals, 180 species of birds, over 130 species of daily butterflies. The most significant ones are a grey falcon, a golden eagle, a wild cat, a deer, a wild boar, a fox, a weasel, a rabbit...This space is not included in the areas with high diversity of amphibians and reptiles. 

3.7.  Population, population density and demographic features 

The Municipality of Aleksandrovac
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10. Aleksandrovac

According to the 2002 Census, there were 6476 residents (according to the 1991 Census there were 6354 residents). In this area there are 5093 adult residents, and the average age of the population is 37.0 years (36.5 for men and 37.4 for women). In the area there are 2111 households, and the average number of persons per household is 3.07.

This area is almost completely inhabited by Serbian people (according to the 2002 Census), and in the second half of the 20th century the number of residents greatly increased. 

	A chart showing changes in the number of residents 
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Stubal 

Stubal is a settlement in Serbia in the Municipality of Aleksandrovac, in the Rasina district. According to the 2002 census, there were 615 residents (according to the 1991 Census 1991, there were 591 residents).

In the settlement of Stubal there are 494 adult residents, and the average age of the population is 40.7 years (39.6 for men and 41.8 for women). In the settlement there are 170 households, and the average number of persons per household is 3.62.

This area is almost completely inhabited by Serbian people (according to the 2002 Census) and an increase in the number of residents was recorded in the last three Censuses.

	Changes in the number of residents during the 20th century 
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The Municipality of  Brus`

Botunja

Botunja is a settlement in Serbia the Municipality of Brus, in the Rasina district. According to the 2002 Census, there were 373 residents (according to the 1991 Census, there were 439 residents). 
In the settlement of Botunja there are 327 adult residents, and the average age of the population is 47.8 years (45.9 for men and  49.5 for women). In the settlement there are 119 households, and the average number of persons per household is 3.13.

This area is largely inhabited by Serbian people (according to the 2002 Census) and an increase in the number of residents was recorded in the last three Censuses.

	A chart showing changes in the number of residents during 20th century
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Mala Vrbnica

Mala Vrbnica is a settlement in Serbia in the Municipality of Brus, in the Rasina district. According to the 2002 Census, there were 223 residents (according to the 1991 Census, there were 261 residents). Not far from the village there is a rise Dub, where the foundations of an early Christian basilica were discovered, and later a church dedicated to Saint Petka was constructed on them. 

In the settlement of Mala Vrbnica there are 192 adult residents, and the average age of the population is 44.9 years (43.4 for men and 46.9 for women). In the settlement there are 74 households, and the average number of persons per household is 3.01.

This area is largely inhabited by Serbian people (according to the 2002 Census) and an increase in the number of residents was recorded in the last three Censuses.

	A chart showing changes in the number of residents during 20th century
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Kobilje

Kobilje is a settlement in Serbia in the Municipality of Brus, in the Rasina district. According to the 2002 Census, there were 496 residents (according to the 1991 Census, there were 523 residents).

In the settlement of Kobilje there are 379 adult residents, and the average age of the population is 38.9 years (39.3 for men and 38.4 for women). In the settlement there are 141 households, and the average number of persons per household is 3.52.

This area is largely inhabited by Serbian people (according to the 2002 Census from the year 2002)  

	A chart showing changes in the number of residents during 20th century
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Velika Grabovnica

Velika Grabovnica is a settlement in Serbia in the Municipality of Brus, in the Rasina district. According to the 2002 Census, there were 651 residents (according to the 1991 Census from 1991, there were 627 residents).

In the settlement of Velika Grabovnica there are 499 adult residents, and the average age of the population is 39.3 years (37.6 for men and 41.0 for women). In the settlement there are 158 households, and the average number of persons per household is 4.12.

This area is largely inhabited by Serbian people (according to the 2002 Census). 

	A chart showing changes in the number of residents during 20th century
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Kočine

Kočine is a settlement in Serbia in the Municipality of Brus, in the Rasina district. According to the 2002 Census, there were 107 residents (according to the 1991 Census, there were 115 residents).

In the settlement of Kočine there are 93 adult residents, and the average age of the population is 44.4 years (43.5 for men and 45.5 for women). In the settlement there are 27 households, and the average number of persons per household is 3.96.
This area is largely inhabited by Serbian people (according to the 2002 Census) and a decrease in the number of residents was recorded in the last three Censuses.

	A chart showing changes in the number of residents during 20th century
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Livađe 

Livađe is a settlement in Serbia in the Municipality of Brus, in the Rasina district. According to the 2002 Census, there were 174 residents (according to the 1991 Census, there were 185 residents). It has existed since the middle ages, when it had a mine, a mining village and a square, and it was first mentioned in the writings in the document of Dubrovnik from 24th August 1405[1].

In the settlement of Livađe there are 149 adult residents, and the average age of the population is 46.9 years (44.1 for men and 49.8 for women). In the settlement there are 53 households, and the average number of persons per household is 3.28.

This area is largely inhabited by Serbian people (according to the 2002 Census) and a decrease in the number of residents was recorded in the last three Censuses.

	A chart showing changes in the number of residents during 20th century
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Brzeće

Brzeće is a settlement in Serbia in the Municipality of Brus, in the Rasina district. According to the 2002 Census, there were 258 residents (according to the 1991 Census, there were 251 residents). 

In the settlement of Brzeće there are 199 adult residents, and the average age of the population is 37.8 years (38.1 for men and 37.6 for women). In the settlement there are 53 households, and the average number of persons per household is 3.19.

This area is largely inhabited by Serbian people (according to the 2002 Census). 

	A chart showing changes in the number of residents during 20th century
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The Municipality of Raška
Šipačina

Šipačina is a settlement in Serbia in the Municipality of Raška, in the Rasina district. According to the 2002 Census, there were 252 residents (according to the 1991 Census, there were 228 residents).

In the settlement of Šipačina there are 192 adult residents, and the average age of the population is 40.7 years (39.8 for men and 41.6 for women). In the settlement there are 53 households, and the average number of persons per household is 3.00.

This area is largely inhabited by Serbian people (according to the 2002 Census). 

	A chart showing changes in the number of residents during 20th century
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Rudnica
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11. Rudnica

Rudnica is a settlement in Serbia in the Municipality of Raška, in the Rasina district. According to the 2002 Census, there were 300 residents (according to the 1991 Census, there were 304 residents).

In the settlement of Rudnica there are 251 adult residents, and the average age of the population is 42.6 years (40.9 for men and 44.3 for women). In the settlement there are 95 households, and the average number of persons per household is 3.16.

This area is largely inhabited by Serbian people (according to the 2002 Census) and a decrease in the number of residents was recorded in the last three Censuses.
	A chart showing changes in the number of residents during 20th century
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Kaznoviće
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12. Kaznoviće

Kaznoviće is a suburban settlement of the Municipality of Raška, in the Raška district. According to the 2002 Census, there were 527 residents (according to the 1991 Census, there were 580 residents). In the village itself there are church foundations, and in its hamlet Končul there is a monastery Nikoljača (Končul). In the settlement of Kaznoviće there are 436 adult residents, and the average age of the population is 43.5 years (41.8 for men and 45.3 for women). In the settlement there are 183 households, and the average number of persons per household is 2.88.

This area is largely inhabited by Serbian people (according to the 2002 Census) and a decrease in the number of residents was recorded in the last three Censuses.
	A chart showing changes in the number of residents during 20th century
[image: image37.png]618

o
1940 1950 1960 1970 1980 1990 2000 2010






	
	Demography
Year 

Residents 

1948.
682

[1]
1953.
747

1961.
774

1971.
686

1981.
597

1991.
580

578
2002.
528
527




Gnjilica

Gnjilica is a settlement in Serbia in the Municipality of Raška, in the Raška district. According to the 2002 Census, there were 228 residents (according to the 1991 Census, there were 60 residents).

In the settlement of Gnjilica there are 204 adult residents, and the average age of the population is 52.4 years (5.0 for men and 53.9 for women). In the settlement there are 53 households, and the average number of persons per household is 2.35.

This area is largely inhabited by Serbian people (according to the 2002 Census) and a decrease in the number of residents was recorded in the last three Censuses.
	A chart showing changes in the number of residents during 20th century
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Panojeviće

Panojeviće is a settlement in Serbia in the Municipality of Raška, in the Raška district. According to the 2002 Census, there were 184 residents (according to the 1991 Census, there were 195 residents).

In the settlement of Panojeviće there are 144 adult residents, and the average age of the population is 40.3 years (38.6 for men and 41.9 for women). In the settlement there are 53 households, and the average number of persons per household is 3.12.

This area is largely inhabited by Serbian people (according to the 2002 Census) and a decrease in the number of residents was recorded in the last three Censuses.
	A chart showing changes in the number of residents during 20th century
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Raška
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13. Raška

Raška is a town in Serbia in the Municipality of Raška, in the Raška district. According to the 2002 Census, there were 6619 residents (according to the 1991 Census, there were 6437 residents). In the settlement of Raška there are 5141 adult residents, and the average age of the population is 36.2 years (35.7 for men and 36.7 for women). In the settlement there are 53 households, and the average number of persons per household is 3.17.

This area is largely inhabited by Serbian people (according to the 2002 Census) and an increase in the number of residents was recorded in the last three Censuses.
	A chart showing changes in the number of residents during 20th century
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Supnje is a settlement in Serbia in the Municipality of Raška, in the Raška district. According to the 2002 Census, there were 3525 residents (according to the 1991 Census, there were 2966 residents).

In the settlement of Supnje there are 2622 adult residents, and the average age of the population is 33.3 years (33.7 for men and 33.0 for women). In the settlement there are 53 households, and the average number of persons per household is 3.48.

This area is largely inhabited by Serbian people (according to the 2002 Census) and an increase in the number of residents was recorded in the last three Censuses.
	A chart showing changes in the number of residents during 20th century
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The Municipality of Novi Pazar
Novi Pazar
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Sl 14. Novi Pazar
Novi Pazar is a city in the Raška district, situated on the Raška river, in the centre of Novopazarsko Polje or old Ras. According to the 2002 Census, in the narrower city area there were 54,604 residents (according to the 1991 Census, there were 51,749 residents). The area of the city of Novi Pazar has 85,996 residents. In the settlement of Novi Pazar there are 37,863 adult residents and the average age of the population is 31.7 (31.1 for men and 32.2 for women). In the settlement there are 13,230 households and the average number of persons per household is 4.13. 

This area is largely inhabited by Bosnian people (according to the 2002 Census) and an increase in the number of residents was recorded in the last three Censuses.
	A chart showing changes in the number of residents during 20th century
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Požežina

Požežina is an inhabited place of the city of Novi Pazar in the Raška district. According to the 2002 Census, there were 251 residents (according to the 1991 Census, there were 267 residents).

In the settlement of Požežina there are 197 adult residents, and the average age of the population is 39.9 years (37.1 for men and 42.8 for women). In the settlement there are 74 households, and the average number of persons per household is 3.39.

This area is largely inhabited by Serbian people (according to the 2002 Census).  

	A chart showing changes in the number of residents during 20th century
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Deževa

Deževa is an inhabited place of the city of Novi Pazar in the Raška district. According to the 2002 Census, there were 238 residents (according to the 1991 Census, there were 213 residents).

 The term "Deževska dolina” represents the union of inhabited areas which are located on or around the road Novi Pazar- Golija. 
Before the establishment of the Municipality of Novi Pazar, Deževa had the status of municipality. Today it is an important town in this area and it represents a place which is still being built and urbanized. In Deževa there is a minster church of the family Nemanjić. 

A great significance of Deževa is that it was the place where Serbian kings lived, starting from prefect Nemanja, kings Dragutin and Milutin. Dragutin passed the throne to his brother Milutin in Deževa
Miščiće

Miščiće is an inhabited place of the city Novi of Pazar in the Raška district. According to the 2002 Census, there were 231 residents (according to the 1991 Census, there were 200 residents).

In the settlement of Miščiće there are 168 adult residents, and the average age of the population is 36.3 years (38.0 for men and 34.6 for women). In the settlement there are 61 households, and the average number of persons per household is 3.79.

This area is largely inhabited by Serbian people (according to the 2002 Census) and an increase in the number of residents was recorded in the last three Censuses.
	A chart showing changes in the number of residents during 20th century
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Boturovina

Boturovina is an inhabited place of the city of Novi Pazar in the Raška district. According to the 2002 Census, there were 218 residents (according to the 1991 Census, there were 229 residents).

In the settlement of Boturovina there are 157 adult residents, and the average age of the population is 37.3 years (35.0 for men and 39.8 for women). In the settlement there are 63 households, and the average number of persons per household is 3.37.

The population of this settlement is inhomogeneous and a decrease in the number of residents was recorded in the last three Censuses.
	A chart showing changes in the number of residents during 20th century
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Vojniće

Vojniće is an inhabited place of the city of Novi Pazar in the Raška district. According to the 2002 Census, there were 115 residents (according to the 1991 Census, there were 152 residents).

In the settlement of Vojniće there are 86 adult residents, and the average age of the population is 39.0 years (36.7 for men and 41.8 for women). In the settlement there are 30 households, and the average number of persons per household is 3.83.

The population of this settlement is inhomogeneous. 

	A chart showing changes in the number of residents during 20th century
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Ivanča

Ivanča is an inhabited place of the city of Novi Pazar in the Raška district. According to the 2002 Census, there were 813 residents (according to the 1991 Census, there were 663 residents).

In the settlement of Ivanča there are 506 adult residents, and the average age of the population is 28.6 years (28.0 for men and 29.3 for women). In the settlement there are 186 households, and the average number of persons per household is 4.37.

This area is largely inhabited by Bosnian people (according to the 2002 Census) and an increase in the number of residents was recorded in the last three Censuses.
	A chart showing changes in the number of residents during 20th century
[image: image49.png]a5

o
1940 1950 1960 1970 1980 1990 2000 2010






	
	Demography
Year 

Residents 

1948.
228

[1]
1953.
288

1961.
333

1971.
387

1981.
473

1991.
663

637
2002.
956
813




Šavci

Šavci is an inhabited place of the city of Novi Pazar in the Raška district. According to the 2002 Census there were 247 residents (according to the 1991 Census, there were 435 residents).

In the settlement of Šavci there are 165 adult residents, and the average age of the population is 34.3 years (34.5 for men and 34.1 for women). In the settlement there are 64 households, and the average number of persons per household is 3.86.

The population of this settlement is inhomogeneous.
	A chart showing changes in the number of residents during 20th century
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Sebečevo 

Sebečevo is an inhabited place of the city of Novi Pazar in the Raška district. According to the 2002 Census, there were 897 residents (according to the 1991 Census, there were 1096 residents).

In the settlement of Sebečevo 619 there are 619 adult residents, and the average age of the population is 32.0 years (31.1 for men and 33.0 for women). In the settlement there are 64 households, and the average number of persons per household is 4.44.

This area is largely inhabited by Bosnian people (according to the 2002 Census).

	A chart showing changes in the number of residents during 20th century
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The Municipality of Tutin

Tutin

Tutin is a town settlement in Serbia in the Municipality of Tutin and in the Raška district. According to the 2002 Census, there were 9111 residents (according to the 1991 Census, there were 8840 residents).

In the settlement of Tutin there are 6135 adult residents, and the average age of the population is 30.7 years (30.5 for men and 30.8 for women). In the settlement there are 2059 households, and the average number of persons per household is 4.36.

This area is largely inhabited by Bosnian people (according to the 2002 Census) and an increase in the number of residents was recorded in the last three Censuses.
According to the last census most of the Muslims declared as Bosnians. 

	A chart showing changes in the number of residents during 20th century
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3.8. Degree of the location development
After recording the objects along the route, which is 101,471 km long in the area of 200 m right and left of the gas pipeline axis, it can be said that the gas pipeline route is poorly inhabited and developed. 

3.9.    General geographical and climate conditions 

Planned gas pipeline spreads on the territory of the Municipalities of Aleksandrovac, Brus, Raška, Novi Pazar, Tutin.

According to the requirements of the Republic Hydrometerological Service, for the completion of technical documentation, data from the Main weather stations were used:  Aleksandrovac, Brus, Kopaonik, Tutin,  Novi Pazar
The Municipality of Tutin 

Mountainous climate with long and snowy winters and short and cool summers is dominant in the whole area, except for the valley of the Ibar and Vidrenjak rivers in which a submountainous climate is present. 

The coldest month- January- average temperature 3.4°C

The hottest month - August- average temperature 17°C

Average annual temperature 7.8°C

The most humid month - January and December- average humidity 85%

The driest month- May- average humidity 69%

Average annual percipitation 610 l/m2 

Days with temperatures over 25°C - 74 

Number of days with low temperature (subzero ) - 132 

Number of days under snow - 85 

The highest quantities of rainfall–June - average 68 l/m2 

The lowest quantities of rainfall–January - average 31 l/m2 

Average number of sunny hours – 5.13 h/day

The Municipality of  Raška

Climate in the valley and lower lying mountainous areas is temperate continental which gradually (above 800m ) turns into subalpine climate (up to about 1500m) and alpine climate. The characteristics of subalpine climate are cold winters and temperate warm summers, with slight fluctuations of the temperature and warmer autumns than springs. In the altitudes over 1300 m there is a mountainous (alpine) climate which is the strongest in the area of Kopaonik. Kopаonik has subalpine climate. With about 200 sunny days per year, Kopaonik righteously deserves the name "mountain of the sun".  Throughout the surrounding valleys there is colder and heavier air, because of which winter temperatures are not so low (average annual temperature of the area Ravni Kopaonik is 3.70 C). Snow falls from the end of November and it stays on the surface until May, on average 159 days per year. 

The Municipality of  Novi Pazar

The Municipality of  Novi Pazar has three climatic areas: mountainous, valley climate and interim climate. Mountainous climate is present in the highest altitudes (mountainous masses), whereas valley climate area covers the valleys of the watercourses of the Ibar and Lima rivers with their tributaries. Between these two areas there is an area with a distinctive interim climate which represents temperate modified mountainous climate.  

Temperature

Average air temperature– January(ºC)= -1.4
Average air temperature - July (ºC)= 19.1
Average air temperature– annual  (ºC)= 9.4
Mean number of frosty days – annual = 114
Mean number of tropical days– annual = 81

Air humidity
Average air humidity– annually (%)= 85.5

Rainfall 
Average quantity of rainfall –annually (mm)= 627.4

[image: image53.emf]
[image: image54.emf]
Source:www.hidmet.sr.gov.rs

- mean annual values of the atmospheric pressure in the interval from 1000 to 1004 mbar.

3.10 Analysis of the location -  ground level
The distribution gas pipeline route Paljevsko polje- Kosjerić, which goes outside the inhabited place, enables placing the gas pipeline with optimal expenses, easy maintenance and quick removal of possible hindrance in later exploitation, in accordance with the safety conditions of the environmental protection.  

4. PROJECT DESCRIPTION
4.1. Descripion of the physical properties of the project

Gas pipeline routes are determined in Spatial Plan of the Republic of Serbia 2010 – 2020 (Official Gazette of RS No. 88/10).

Gas pipeline wall thickness is determined according to the class within the general project, and based on a satellite footage and the acquisition of land, as well on the type of pipeline intersection and loading.
Maximum working pressure of distribution gas pipeline RG 09-04/2 is 50 bar.
According to the construction area, distribution gas pipeline route RG 09-04/2 Aleksandrovac - Kopaonik - Novi Pazar  - Tutin is planned to be built on the territories of five municipalities:

the Municipality of Aleksandrovac from chainage 0+000 km to chainage cca 3+800 km   -  of the total horizontal projection 3.800 m,

· the Municipality of Brus from chainage cca 3+800 km to chainage cca 31+830 km -  of the total horizontal projection 28.030 m,

· the Municipality of Raška from chainage cca 31+830 km to chainage 62+973 km - of the total horizontal projection 31.143 m,

· the Municipality of Novi Pazar from chainage 62+973 km to chainage 87+047 km - of the total horizontal projection 24.074 m,

· the Municipality of Tutin from chainage 87+047 km to chainage 101+471 km - of the total horizontal projection 14.424 m.
Total horizonatal projection length of the gas pipeline route is cca 101.471 m.
Total projected length of the gas pipeline route is cca 121.765  m.  

Protective pipes for undermining are planned to be made of steel, according to SRPS EN 10220 from material DX 55D with wall thickness of max 8.8 mm, in diameter ( 406.4 mm.

On the gas pipeline route, according to »Regulations on technical conditions and standards for safe transportation of liquid and gaseous hydrocarbons via main oil pipelines and gas pipelines and oil pipelines and gas pipelines for international transport«  (Official Gazette  SFRJ No. 26/85), necessary number of block valve stations is planned (BS), which are placed within main distribution nodes (MDN) or independently. A block valve station consists of the buried shut-off valve »LB« DN300 ANSI300, which automatically blocks gas flow if the fall in the gas pipeline pressure exceeds 3.5 bar per minute. It is equipped with a bypass line with two valves DN100, for pressure equalising during the valve opening and the possibility for gas throttling.

The space of independent block valve stations is protected with fence of 2.5 m in height and with dimenions 10 x10 m.

For the purpose of the internal cleaning of the newly projected distribution gas pipeline RG 09-04/2, main distribution nodes (MDN) with receiving and dispatching cleanup stations placed within them, block valve stations (BS) and liquid drain traps at the lowest points are planned to be built on the route.
Gas pipeline bending along the route is performed by cold pipe bending. During cold pipe bending maximum allowed bending in length which is equal to pipe diameter, is 1.5o. Bending radius must not be smaller than the 40-fold value of the outer pipe diameter.
Valves and fittings of the distribution gas pipeline must comply with working pressure of 50 bar in accordance with API –Std 6D,  ANSI B.16.5 and ANSI B.16.9.

Quality control of gas pipeline welding joints is necessary using the method of radiographic testing of welding joints in accordance with valid regulations depending on the class of the gas pipeline area. 
It is necessary to examine solidity and leak tightness of the entire installation.
Before the gas pipeline burying, and immediately after welding, leak tightness testing of the gas pipeline is performed using pressurised air of 6 bar. Welding joints should be coated with soapsud. If all welding joints are right, their hydroinsulation can be performed.
Final testing of the installation solidity and leak tightness is performed after hydroinsulation of the welding joints, lowering and burying in a trench. 

Minimum testing pressure on solidity must be higher than maximum working pressure for the below mentioned percentages:
	Installation type
	Testing pressure on solidity higher than working pressure by:

	Gas pipelines in the area of I and II class
	25%

	Gas pipelines in the area of III class
	50%

	Protection area of residential buildings
	50%

	Block valve and cleanup stations on the gas pipeline
	50%


Minimum testing pressure on leak tightness must be equal to maximum working pressure.

Since the distribution gas pipeline route RG 09-04/2 goes through the areas classified into different classes, solidity testing is performed using water with the pressure of 75 bar. Testing pressure is maintained for 8 hours and after that the pressure lowers to 50 bar (testing pressure on leak tightness) and is maintained for 24 hours. 

Steel gas pipeline  - underground part is protected from corrosion by factory applied hydroinsulation coats (preinsulated pipes). Hydroinsulation quality testing is obligatory and it is performed using a detector at high frequency. Apart from hydroinsulation, the gas pipeline is also protected from corrosion  by the system of cathodic protection.
Steel gas pipeline  - aboveground part is protected from corrosion by anti corrosive coatings, and it is separated from the underground parts by shut-off valves.
Warning boards are planned to be placed on the distribution gas pipeline routes and warning signs at the intersections of roads with rivers. Labels denoting chainage and apex at turning points are planned for the monitoring of the gas pipeline route. 

The width of the working area of the gas pipeline is 14 m (4 m on one side and 10 m on the other side measured from the gas pipeline axis).
In the parts of the gas pipeline route which go through the forest, it is necessary to perform deforestation in the working area zone of the gas pipeline route. 
It is also necessary to build access roads for mechanisation and storage of materials in places which are inaccessible to the gas pipeline route.

On the gas pipeline route on the terrain with steep slopes, anchorage for the pipeline protection from moving due to its own weight are placed.

On the gas pipeline route where diggings of watercourses are done, special concrete precasts for the gas pipeline protection are needed.
Depending on the population density, protection gas pipeline area is classified into four classes. On this route there are all four gas pipeline classes (I, II, III and IV class).
Minimum burying depth of the gas pipeline, measured from the upper pipe edge is:

· in the area classified into I class 0.8 m, except for the rocky terrains where explosive is needed for the trench construction, with the minimum burying depth of 0.5 m;

· in the area classified into II, III and IV class 1.0 m, except for the rocky terrains where explosive is needed for the trench construction, with the minimum burying depth of 0.6 m;

· in passages under the road made by digging 1.35 m;

· from the bottom of unregulated watercourse banks 1.50 m, on the rocky terrains1.0 m.

Technical part
Pipes
The following pipes are installed on the distribution gas pipeline installation and GMRS: 

1. On the distribution gas pipeline and the underground parts of the branch gas pipeline of GMRS, preinsulated seamless steel pipes or welded pipes by length (welding coeficient V=1) according to API 5L from material X-52, X-42, i. e. Grade B. Anti corrosive protection is performed using threefold insulation ACS III – MDPE. Total insulation thickness of 2.0mm (standard)-2.7mm (stengthened) consists of:
· the first coating – epoxy resin primer 

· the second coating – adhesive materials
· extruded polyethylene coating, processing S – of medium density according to DIN 30670 (MDPE).
  Preinsulated pipe endings are not insulated in length of not less than 150 mm.
2. On distribution gas pipeline facilities (cleanup and block valve stations) and on the aboveground parts of branch gas pipelines, seamless steel pipes welded pipes by length (welding coeficient V=1)  according to API 5L from material X-42, i.e. Grade B; 
3. Output part of GMRS (from the pressure regulator) seamless steel pipes or welded pipes by length (welding coeficient V=1)  according to API 5L from material Grade B or SRPS EN 10220 from material DX 55D;

4. For protective pipes going under the roadways, seamless pipes of dimensions according to          SRPS EN 10220 from material DX 55D.

Fittings, flangs, welding and shut-off valves
Fittings which are installed at a high pressure (on distribution gas pipeline and on the input part of GMRS to the pressure regulator) must be constructed according to ANSI B.16.9 from material ASTM A234 WPY-42, i.e. ASTM A234 WPB.

Fittings which are installed at a medium pressure (on the output part of GMRS behind the pressure regulator) must be constructed according to SRPS ISO 3419 (for T-pieces and  concentric reductions), i.e. according to SRPS M.B6.821(for arches) from material DX 55D.

Flangs which are installed at a high pressure (on distribution gas pipeline and input part of GMRS to the pressure regulator) represent weld-neck raised face types and  must be constructed according to ANSI B.16.9 from material ASTM A 181. Pressure class is ANSI 300.

Flangs which are installed at a medium  pressure (on the output part of GMRS behind the pressure regulator) must be constructed according to ANSI B.16.9 from material ASTM A181, of pressure class ANSI 150 or according to SRPS EN 1092-1 fro material  S235 JRG2, of pressure class PN16.

Welding outlets (weldolet, thredolet, nipolet and latrolet) must be constructed according to ANSI B.16.9 from material ASTM A105.

Shut-off valves  must be in accordance with standards DIN 30690 and DIN 2470.

After all fitiings are installed, proper attesting documentation must be provided in accordance with valid regulations.
Shut-off valves
For installing at a high pressure, of the pressure class ANSI 300.

The following shut-off valves must be in accordance with API specification for steel bolts, valves and non-return valves intended for fluid transportation pipelines, API standard 6D and ANSI standard B 31.8. 

Ball valves installed in the gas pipeline through which crutcher runs, must have an inlet equal to the pipe inlet, and with other valves inlet area must be at least 60% of the bright pipe inlet area.
Shut-off valves installed aboveground
All shut-off valves of the nominal size DN 100 and smaller are lever actuated. Shut-off valves of the nominal size 6” to 12” including, will be equipped with a reductor with worm transmission and handwheel for actuation (opening and closing). Handwheels should be assembled on a horizontal stem and shut-off valve will be closed by handwheel turning clockwise. The handwheel will have only one possible position on the stem. Closing direction will be marked on the wheel. 
Dimension of the flangs on the shut-off spool valves should be in accordance with ANSI B16.5, of the pressure class ANSI 300, with Raised Face.

Shut-off valves installed underground
Valves bigger than 12“ must have an actuator. For the start of the actuator, natural gas from the gas pipeline is used, which through the hydraulic syste, opens and closes the valve. Actuator must have a position indication  (open- closed).

LB actuator automatically closes the valve when the speed of the pressure fall in the gas pipeline reaches 3.5 bara per minute and higher. LB actuator, after the valve closing in this case, can be activated at the valve opening only manually.Closing time of the valve must be shorter than 90 seconds.
.

Valves for the underground installment are delivered as hydroinsulated (including the lengthened stem) in accordance with the standards DIN 30671 (1992.), DIN 30677 (1988.) and DIN EN 10290. Minimum thickness of hydroinsulation layer must be 1 mm and must have dielectric solidity ( 30 KV/mm. 

The valves for the undergorund installment should be delivered with welded spools of minimum length L= 1.5 DN of the valve and the lenghtened stem H=1.8m.

For the installment at medium pressure, of the pressure class PN16.

These shut-off valves must be completely in accordance with the SRPS M.C5.037 except for ball valves, which are installed on the measurement line and must be in accordance with SRPS M.C5.036 (steel ball valves with full opening).

Filtration equipment
Filters must comply with standards SRPS M.E3.573.

Flang dimensions at filter ends must be in accordance with ANSI B16.5, of the pressure class ANSI 300, with raised face.
Filters must be projected in the way that 98% of particles bigger than 5 microns are removed from the gas, and that they are able to allow maximum amount of gas (total capacity GMRS) with minimum pressure in the branch gas pipeline of the maximum pressure fall of 250 mbar. Filter fabric carrier should be placed in the way that it endures the pressure difference of 2 bar, and not to disturb the fabric.
Filter casing must have a drainage connector with two valves at the bottom.

 Differential manometer for measuring differential pressure should range from 0 – 0.8bar with scale division of 100mbar. Differential manometer should be installed on the filter.
Cathodic protection
Distribution gas pipeline RG 09-04/2 Aleksandrovac - Kopaonik - Novi Pazar - Tutin will be protected from corrosion passively – by insulation and actively – by cathodic protection . This protection system includes branch gas pipelines to GMRS as well (branch gas pipeline is in galvanic relationship with distribution gas pipeline through which draining from the cathodic protection station is perfomed). Cathodic protection stations are planned to be built within GMRS. 

Control  measuring poles (KMS), used for measuring potentials with the aim of creating distribution curve of protective potential and for galvanic connection of galvanically separated gas pipeline parts, will be placed in all distinctive places.
Anode casing will be constructed from the ferro sillicon anode which will be located at a distance of minimum 50 m from the gas pipeline.
Main Measurement and Regulation Stations
Main Measurement and Regulation Stations (GMRS) represent the facilities which connect distribution gas pipeline (in this case RG 09-04/2) with city gas pipeline networks in some municipalities. Filtering and heating of natural gas, pressure reduction and natural gas flow measurement is performed in GMRS. For gas heating within GMRS a boiler room with hot water boilers is planned to be built.
Mechanic equipment for GMRS and boiler room are placed in separate facilities of prefabricated or built type.
GMRS is surrounded by a chain link fence of 2.5 m in height. For accessing GMRS it is necessary to plan to build an access road cca 3 m in width.

Aerating of GMRS and boiler room is performed naturally via ventilation air inlets.

 Inlet and outlet of the gas into GMRS are located underground. The above ground part of the installation is separated from the buried gas pipelines by shut-off valve. The above ground part of the installation GMRS is grounded and flange joints are electrically connected.

All valves, pipes and fittings, from the entrance to the station to the exit from the pressure regulator are of nominal pressure ANSI 300. The selected equipment behind the pressure regulator is of nominal pressure ANSi 150 or PN16.

GMRS consists of regulation and measurement group, as well as boiler room regulation line.

Regulation group consists of two lines, one working and one auxiliary line. Regulation line consists of a filter, gas superheater, safety block valve (block valve), pressure regulator with integrated block valve, shut-off valves, manometre and safety valve. Lines are of dimensions for 100% of the maximum capacity.
Measurement group consists of a working line and a bypassing line. The line is of dimension for 100% of the maximum capacity.
a) Filter. Due to solid and liquid impurities the gas contains, in order not to damage regulation and measurement valves, a fine gas filter is placed at the entrance of the regulation line. The fine filter is with condensate collector and differential manometre, which is used for dirt control of filter fabric. 

b) Gas superheater. During gas pressure reduction, the gas expands which results in the temperature fall (Joule-Thomson effect). With big gas pressure reductions, this effect can cause ice formation on the installation, which is especially dangerous for regulation and safety devices. That is why it is necessary to heat the gas before pressure reduction. Gas heating is performed indirectly, using hot water in gas superheaters.
c) Safety block valve (block valve). Safety block valve protects the installation from a too high pressure, and it is installed in front of the pressure regulator, and connected with the gas pipeline by the impulse line behind the pressure regulator. It is regulated in the way that automatically blocks (closes) gas flow, in case the pressure behind the regulator is 10% higher from the opening pressure of drain safety valve. For the reason of double safety, one more block valve is installed within the regulator.

d) Gas pressure regulator. Pressure regulator is used for gas pressure reduction present in distribution gas pipeline, to the level of city gas network.
e) Drain safety valve. Drain safety valve is installed on the gas pipeline behind the regulation group, with dimensions for the capacity which is 5% of the maximum capacity of GMRS and regulated to the opening pressure, which is 15% higher than the working pressure behind the regulator. Exhaust pipes will be installed at a distance of 1 m from the highest roof point.
e) Flow meter. Measurement of natural gas flow in GMRS is performed using turbine or rotation meters with pressure and temperature corrector, which should be calibrated by the authorised company. Flow meter is selected so that it can properly measure gas flow during maximum and minimum flow.
f) Signal outputs For monitoring gas parameters (pressure, temperature and flow) as well as functions of certain equipment (filter impurity, block valve positions, drain safety valve), signal outputs are planned to be built, which will enable data transfer to Telemetry centre of JP Srbijagas.
g) Boiler room regulation line. Natural gas from GMRS is used as fuel for boilers, which supply heaters with hot water. The gas is collected in front of the metre. The regulator line is planned to be built on the gas pipeline, which reduces gas pressure to the value needed for boiler heater performance. The line regulator consists of shut-off valves, the gas pressure regulator with integrated block valve, outlet safety valve and manometre. For the individual natural gas consumption outside the boiler room, it is necessary to install a gas flow metre.
At a distance of 10 m in front of GMRS, input anti fire valves installment is planned. On the output part of the gas pipeline, at a distance of min 5 m from GMRS, output anti fire valves installment is planned.

In GMRS electric installation will be constructed necessary for functional and safe performance of GMRS: internal and external lightning, connectors, protection installations from atmospheric discharge, static electricity and grounding 

Electric current supply will be performed from low-voltage network of the competent electrodistribution company, in accordance with their terms. 
Waste waters
Examining water issues in order to determine possible influences primarily relates to the quantification of influences within possible changes of surface and underground water regimes and their pollution as well.
Data presented within the existing status of underground waters and data which relate to the characteristics of the planned technological process, when construction scope is concerned, indicate that there are no negative consequences concerning change of underground water dynamic and change.

Concerning spatial position of an object in relation to surface watercourses, negative influences should not be expected, which would be the result of building and regular work of the planned activities.
Soil pollution
When soil pollution is concerned, as it was defined in the part about waters, there are two important phases, which relate to the construction period and period of exploitation.

With construction, this issue will primarily relate to the need for transport of certain amount of construction material, constant presence of construction machinery, which can release dirty oil or petrol due to some breakdown. Since this is very unlikely to happen and working area is big, this pollution factor is not significant for this study. Material excess and waste during construction should be removed after construction is finished.

In the phase of object exploitataion, during regular work there is no soil pollution and in case of accidents (fire and explosion), consequences are short-term.
Area occupying
Gas pipeline is buried and soil recovers, therefore, the influence of occupying surfaces, in these circumstances, is not significant. Only main dividing nodes stay visible.
4.2. Short display of technological process, i.e. project performance
Digging a trench 
Digging a trench for a gas pipeline is performed mechanically and manually depending on the existing obects on the route and terrain conditions, with obligatory manual digging in the zone of underground installations.
Gradient of the gas pipeline track is adjusted to the terrain configuration. The gas pipeline is buried in tranches with land upper layer of min 1,00 m. In certain places where it is conditioned by the terrain configuration (locality), road intersections, watercourses, canals, burying is deeper and according to suitable details. On horizontal and vertical apexis gas pipeline route is curved:

· Natural radius is Rmin  depending on the pipe diameter

· Artificial radius je Rmin = (40”D”)

· Arches R = 1,5 “D”

· “D”  cross section of pipeline 

Natural radius depends on the gas pipeline diameter, also on pipe construction and other elements, i.e. it is important that natural bending does not cause pipe deformation. Forced or artificial radius is 40 of pipe diameter.

Such pipe bending is performed by a special machine intended for this purpose.

During trench digging, contractor will ensure that in the fertile soil zone material which is dug out is arranged in the way that the fertile part which is placed above during burying, is not mixed with dug out material being not suitable for growing agricultural cultures. During contracting performance at digging site, contractor will ensure not to cause any disturbances in the regime of surface and underground waters flow, which means taking precautionary measures for water flow, drainage and the like.
Digging sites can represent digging itself or additional digging of trenches for the gas pipeline. After removing everything that is not necessary, soil clearance and route marking should be started with digging according to ground levels and measures in the project. In places with unsuitable soil, considered unsuitable by the Supervisory body, digging will be performed below ground levels specified in the project, and it will be buried by suitable material according to the Supervisory body. Material which is dug out and considered unsuitable by the Supervisory body as well as the surplus of dug out material left over after digging the trenches, will be considered as surplus of digging. The contractor is obliged to load the surplus of digging into the vehicle and dispatch it to the central garbage dump.

During trench digging, the contractor has to be careful about sloped side walls in order not to cause unnecessary landslide in the already dug area. The slope of side walls must be in compliance with geomechanical properties and type of the soil where digging is performed as well as with hygene-technical protection regulations during work performance.
During ground works, as well as other works, the contractor is obliged to protect them from underground, aboveground and other waters which may occur, by building temporary facilities, water exploitation or in some other way. 
Water defense, i.e. building temporary facilities, pumping of water and similar works are not paid, only if it is not specifically expressed in the gas pipeline calculation.

Excavation and digging of trenches in loose soft soil are performed without previous mining. These are soils such as soft soil, pure sand, loose gravel, humus, sandy clay, clay sand, compressed sand, small gravel stones and similar soils with or without lower internal cohesion.
During excavation and digging of trenches on the gas pipeline routes, trench strutting of side banks can occur on certain route parts due to poor geological soil content. If this happens, the contractor is obliged to send a written notification to the supervisory body and write a proposition for trench strutting procedure. When the supervisory body analyses the reported case and approves the strutting, the contractor is obliged to perform the strutting with suitable means and material. Strutting should be performed so that it does not disturb the work performance. After works in the trench or the foundation during the closing are finished, foundation tie rods should be gradually removed and taken out together with burying in order not to allow the ground to cave in the trench suddenly, and also not to damage the installed pipes, reinforcements or facilities. Dismantled and dug foundation tie rods should be taken from the construction site, i.e. from the route place where they were used.
During excavation and digging of trenches on the gas pipeline routes, underground water can occur on certain route parts, which should be removed by draining in such a way not to disturb work performance. Trench burying will recover the level of the watercourse bottom in the way and with material determined by the authorized bodies. After these crossings are finished, the bottom of canals, rivers and creeks will be restored so that it has a relative height and slope as before the start of the works, i.e. as close as possible to these initial values. Dug material, waste and other material occurred during the gas pipeline construction must be removed from the crossings in order not to disturb normal watercourse, i.e. normal use of such canals and rivers, and should be taken and removed from the locations determined by the supervisory body.

At the height of 0.4 m above the pipe, yellow protection tape with a note “DANGER GAS PIPELINE” is installed in the trench. The tape is placed along the entire length of the gas network except in places of undemining under the road. The tape is placed 5 m on the left and right side from the point of intersection with underground installations.
Gas pipeline coordinates 

Situationally, gas pipeline axis is defined by coordinates of main points - apexis, given in Gаuss – Kruger coordinate system, and it is possible to easy define every point out in the field. 

Intersection and parallel gas pipeline running with buried installations and lines

During Intersection and parallel gas pipeline running with buried installations and lines minimum distance determined by the terms must be respected and the works related to intersection and parallel gas pipeline running with buried installations and lines must be performed manually, in the presence of the company representatives with whose facility the gas pipeline intersects or runs parallel. Before starting digging, initial digging will be performed, in order to get an insight into the real condition of the intersection of the gas pipeline route with the existing installations, since in the conditions of residential houses, buried lines are presented on the maps which are not proportional.

Gas pipeline filming and filing in the cadastre
Gas pipeline filming is performed from a position and height, and filmed data are filed in the cadstre of buried installations.
4.3. Raw materials and products
The project is used for natural gas trаnsport.
Physical and chemical properties of natural gas are the following:
· Chemical composition:     CH4 – 87,82 % 

                                        C2H6 – 7,96%

                                        C3H8 – 0,58%

                                        CmHn– 0,03%
                                         N2 – 2,36%

                                         CО2 – 1,25%

                                           _____________

                                            (      100%

· Lower callorific value in standard condition

( 0(C; 1,01325 bar ):             Hd=33340 кЈ/mh3

· Gas density in standard conditions:

                 ( 0(C ; 1,01325 bar):            (n= 0,802  kg/м3, we can see that natural gas is lighter than air

· Relative density plays a very important part for technical conditions in the process of gasification.That is relation between gas density and air densita, in the same conditions ( pressure and temperature), and for natural gas it has value of 0.620. This data represent another evidence that natural gas is lighter than air.
· An average value of flammability limit in the air ranges 4-6%
      (in volume %)

· Maximum ignition speed: 0,35%

· Ignition temperature in the air: Т=943К

· Combustion temperature with factors of air surplus (=1: Т=2273К

· Percipitation point : -80C, at p=35 bar

· Factor of air surplus for full combustion: (=1,3

According to standard SRPS N.S8.003, natural gas is included in II A gas group, temperature class is T1 and it is lighter than air.
According categorisation SRPS Z.CO.0010. natural gas has:


Toxity       :         1


Combustion:       4


Reactivity:          0
In relation to its quality, basic thermo-energetic properties of natural gas range as follows:
Wobbe index
W= 44.6 до 54.0 (MJ/m3)
Higher callorific value
Hg= 30.2 до 47.2 (МЈ/m3)
Lower callorific value
Hd = 27.2 до 42.5 (МЈ/m3)
Relative density
d= 0.55 до 0.75 (kg/Sm3)
Ignition temperature      
Т= 595 до 640 (°C)
Types and quantities of waste
Technology of transport, measurement, regulation and obtaining thermal energy in the natural gas boilers is performed in a close system so that there is no direct contact between fluids and environmental factors.
Potential environment pollutants during the gas pipeline construction and the following facilities are:

- noise and vibration from mechanisation,

                - fumes,

- construction waste.

Potential environment pollutants during the regular performance of the above mentioned facilities are:

- planned natural gas emission,

- gas condensate (isolated during cleaning of pipeline)
In case of a breakdown on installations and facilities, which is considered an accident, as well as in case of fire:

-   uncontrolled natural gas quantities,

-   gas condensate,

-   incomplete combustion products.

Table 1. shows a list of waste substances (types, cause of occurrence, pollution source, quantity, the way of treatment, storage place, allowed values).
Tаble no. 1-  List of polluting waste substances (types, cause of occurrence, pollution source, quantity, the way of treatment, storage place, allowed values).

	Number
	Name, chemical formula
	Cause of occurrence
	Location (source) of pollution
	Emission point (drainage)
	Quantity
	The way of treatment
	Storage place

	
	
	
	
	
	
	
	

	1.
	Crusher remnant
	Regular work
	ПЧМ
	Water impearmeable chute 
	100g/year
	Clearing
	Cleaned chute

	2.
	Natural gas
	Regular work
	ПЧМ
	Crusher’s head
	Small
	Emitting
	Atmosphere

	3.
	Natural gas
	Accident
	Gas pipeline
	Installations
	Uncontrolled
	Mixing with air
	Atmosphere

	4.
	Incomplete combustion products
	Accident (fire)
	Gas pipeline (aboveground)
	Surrounding space
	Uncontrolled
	Mixing with air
	Atmosphere


There is no solid waste during the project performance because only natural gas transport is performed using the gas pipeline. During a facility construction, as with any other construction, solid waste can occur, but the contractor will store this waste on a suitable place, since it is stipulated in the contract that he/she is obliged to recover the area where the gas pipeline is constructed.

When the facility stops working (if it ever happens), steel pipes can stay in the ground – which will not have a negative influence on the soil, or the contractor can remove them and store in the proper place and recover the soil.

Cleaning of the gas pipeline

Cleaning of the gas pipeline is performed if the need arises. Crutcher goes through the pipes alone, collects impurities and on the output pipe  throws out dirt from the gas pipeline. This dirt is ground and grit, which gas draws from the pipes during the pumping process. Besides, gas must be free from dampness and condensate, i.e. it has to dehydrated, since, due to the change of the temperature. Due to the fact that the gas is pumped in Russia, i.e. Ukraine, and that it passes a long way through cleanup stations of other countries until it reaches Serbia, the amount of waste which kracer rejects from the pipes is very small, and very often there is even no waste.

City Institute for Public Health of Belagrade has performed the characterisation of waste and found that the waste is not dangerous for the environment (in the Appendix).

Air pollution
The issue of air pollution can be observed in the following cases:

1.
accidental situations (gas leaking), 

2.
accidents (fires and explosions),

3.
natural gas emissions through outlet valves and safety valves of gas installation.

Air pollution, representing one of the criteria which define the relationship between technological process and the environment, today is relatively successfully quantified, regardless of stochastic property of a great number of parameters, which substantially define this phenomenon (meteorological, topographic, road, construction and the like)
Taking the above mentioned facts into account, this study research, when the issue of air pollution is concerned, relate only to the case of fires and explosions, which cause natural gas combustion and reach the limits which allow certain quantification levels, in accordance with the data that can be gathered from the existing project and study documentation. Numerical quantification procedures are based on experimentally verified deterministic doctrine. 
Following these findings, together with valid numerical procedures and functional validity, methodological base for quantification of valid air pollution parameters was made, with the aim of reaching relevant data for the evaluation of possible negative influences along dominant wind courses.
Taking all characteristics of valid parameters which influence concentration of the air pollution, one can conclude that such uniform characteristics can be obtained only through fairly significant simplifications. Due to the previously mentioned facts, most present analyses have shown that the best bases for quantification are obtained for mean annual values of valid parameters, characterised  as long-term concentrations. Present analyses of waste gases, which are the result of natural gas combustion, show the existence of several harmful organic and unorganic components. Valid air pollution components which were adopted for the analyses within this study research are: carbon hydrogen (methan and ethan), carbon monoxide (CO), nitrogen monoxide (NO), nitrogen dioxide (NO2) and soot (CC).
In the context of the above mentioned facts, it is necessary to mention that the existing experience show that all these influences are taken together, but stronger influences (synergism) are also equally possible as well as neutralisation of certain influences.
Only in case of an accident – fire, smoke gases are emitted in the air caused by natural gas combustion of the following content
	GAS
	%

	N2
	70.93

	H2О
	18.73

	CО2
	9.44

	О2
	0.90

	////////////////////////////////////////////////////
	 mg/m3

	NО2
	24.41

	SО2
	3.70


· CО2 – by natural gas combustion about a half of CO2 quantity is emitted by coal combustion. CO2 causes stronger greenhouse effect and global temperature rise.
· SO2 – is mainly emitted by coal and liquid fuel combustion. Natural gas practically does not produce SO2. 

· NOX – smaller quantities of nitrogen oxides are emitted by natural gas combustion than other fossil fuel combustion. NOX also causes acidification of the environment (together with SO2 and amonium) 

The temperаture of combustion products: t=2000C

Compound density of combustion products: 1.2374 kg/Nm3

4.4. The use of natural resources, epecially unrecoverable or those which are difficult to recover
The construction of the planned facility is not of a great significance when the use of natural resources is concerned. Before the start of the land works, humus layer must be removed, stored in a separate place, secure from dissemination and and after the work is finished, use it for the recovery of the location. Excavated land will be used for burying the trench after placing gas pipelines in it. After the facility is being constructed, disturbed land will be cleaned up, planted and recovered for the previous use. The removal of humus layer and digging the land will have a negative influence on its quality, that is why crop yields will be lowered in some parts of agricultural land in the next two years.
In some places along the route, 6 m on the left and right side from the gas pipeline axis, deforestation can be performed, in the presence of authorised bodies, where the contractor is obliged to pay for that. All tree trunks below taxation limit of 5 cm should be removed by heavy meachanisation. All tree trunks with diameter higher than taxation limit of 5 cm should be removed by a chainsaw, taking care of the direction of the fall, in order not to damage the surrounding trunks which are not intended for the removal. After the trunks have been cut down,  logged wood mass should be withdrawn and if possible stored in place in accordance with the authorised utility service.

4.5. Analysis of other factors which affect the environment, with a particular overview of the cumulative effect with the existing planned activities on the location
During the regular work of the facilitiy, there is no cumulative effect with the existing planned activities on the location.
4.6. The influence of products which occur during the project implementation on the environment and microclimate change
Microclimate change in the area included in the analysis, occurred as a consequence of the construction and exploitation of the facilitiy, can be observed only within the domain of strictly local characteristics. Therefore, it is about microclimate characteristics which are the result of the facility existance that occur primarily due to artificial constructions and which cause consequences because of their volue and introduce changes in relatively constant microclimate regimes.
Basic microclimate indicators which can be registered above and around the facility (temperаture, humidity, evaporation, radiation), and without the influences of the facilities, indicate constant relationships, valid in particular spatial relationships as well. Due to the previously mentioned facts, one cannot expect local influences of the planned gas pipeline, which could have any negative influence.
Indirectly, this gas pipeline will enable the usage of natural gas as energy-generating product, which will significantly reduce the emission of pollutants in the air and the greenhouse effect as well other negative effects that occur as a result of the increasing atmosphere pollution.
Visual effects
Taking the above mentioned facts into account, the issue of visual pollution is seen as the process of defining of the influence on the scenery. 

The facility construction has no particular significance from the point of view of the influence on scenery characteristics. Of the facilities planned for the construction, there are no significant ones which would, in the visual sense, enrich the existing scenery characteristics. Finally, based on the analysed and systematised facts, it can be concluded that the planned facility does not have a negative influence when morphological characteristics and visual experience of the space is concerned.

After the facility is being constructed, disturbed land will be cleaned up, planted and recovered for the previous use. 

Sociаl influences 
Residents of the settlements through which the planned route runs, benefit significantly in different segments from the construction of the facility, i.e. the introduction of natural gas. Living conditions are improved and there are more opportunities for the development of certain jobs, which surely contribute to a better social structure.
Comparison of the effects of exploitation and construction, in both cases leads to the fact that benefits for social surrounding in case of exploitation and construction of the planned facilities are far bigger than damages, which also occur as a consequence of the construction.

Social influences, concernig the widest social interest, also represent positive effects, since with the construction economic sphere of the poluation is improved, which has a positive influence on the various associated global problems and creating more suitable conditons for the development of urban zones.
The project does not have any influence on hydrological and geomorphological properties of the environment.
4.7. The influence of the project on the availability or sufficiency of natural resources
Within the planned project, this factor is not of any significance.

4.8. Direct influence of the project on human health
This gas pipeline will enable the usage of natural gas as energy-generating product, which will significantly reduce the emission of pollutants in the air, which directly affects the improvement of the environment and the quality of air as well as health of the population.
5. DISPLAY OF THE MAIN ALTERNATIVES DEFINED BY THE PROJECT CARRIER
5.1. Alternаtive to location and route
There are certainly alternatives to the planned gas pipeline route, however, this route is the most optimal, considering legislation norms, the need of subjects for natural gas and economic efficiency. The gas pipeline route Pаljevsko polje – Kosjerić enables placing the gas pipeline with optimal expenses, easy maintenance and fast elimination of possible obstacles during later exploitation, in accordance with safety conditions of the environment and it runs through the inhabited places.

5.2. Alternаtive to technological procedure
In this case, there is no alternаtive to natural gas as energy-generating product, since all other energy sources (solаr, biomass combustion and the like) do not satisfy capacities or are not suitable due to climate, geographical and other characteristics of the planned area. Other solid and liquid fuels (coal, oil, crude oil, LPG and the like) are far more harmful for the environment than natural gas (because of the composition and quantity of combustion products, as well as possible leaking into the soil, or water)
5.3. Treatment of waste substances which occur during the project performance
During regular work conditons, there are no gas storing in the soil, release in the water, vibrаtions, ionizing and non-ionizing radiation. The only waste that can possibly occur is tiny particles of dust which is drained in the cleaned chute. 
6. DESCRIPTION OF POSSIBLE SIGNIFICANT INFLUENCES OF THE PROJECT ON THE ENVIRONMENT
6.1.   Identification of possible influences

Analysis and evaluation of the present environmental condition, as well as the evaluation of possible influences, which are the result of exploitation of the capacities within this analysis, indicate that quantified data can be obtained based on the overall analysis. In order to properly quantify the significance of each influence, it is necessary to accompany each influence with a range of indicators, which should naturally represent the exact values that are used in a simple way in the process of defining necessary protective measures. A part of the problematic relationship between the gas pipeline facility for natural gas and the environment lies in the fact that, for certain influences, which we know that exist, exact indicators cannot be determined, and that a part or the whole influence depends on a subjective judgement. What is clear at first sight is the fact that not all influences bear the same importance, accepting determined spatial relationships of the analysed facility content.
Air pollution issue represents a fact which can be seen from the aspects of


accidental situation (gas leaking), 


accidents (fires and explosions),

easily vaporised fluid emissions through otlet valves and safety valves of gas installation.

Noise issue in the analysed area is not a relevant factor to take into consideration, since natural gas flow through the buried pipeline does not produce noise.
Water pollution issue is a criterion which, through implemented protective measures, is of no significance.
Soil pollution and occupying areas are criteria which in these circumstances are of no significance, since the gas pipeline is buried and the soil is recovered. Only in the places of GMRS the purpose of the soil is changed, but the facilities are adjusted to the environment in the visual sense and limited to a small area.
The above mentioned facts show that one can expect the solution for the problematic relationship when the environment is concerned if each of the mentioned criteria is analysed in the exact spatial relationships and to lead to the representative indicator by quantification procedures.

Taking into account the exact location conditions, the purpose of the area within the travel corridor, as well as basic legislation of the valid relationships within most of the criteria which define the relationship between natural gas and the environment and based on quantified indicators, requirements related to the necessary protective measures are specified.
6.2.   Waste gases – air pollution
The issue of air pollution can be observed in the following cases:

1.
accidental situations (gas leaking), 

2.
accidents (fires and explosions),

3.
natural gas emissions through otlet valves and safety valves of gas installation.
The results of calculations and analyses
Air pollution, representing one of the criteria which define the relationship between technological process and the environment, today is relatively successfully quantified, regardless of stochastic property of a great number of parameters, which substantially define this phenomenon (meteorological, topographic, road, construction and the like).
Based on the data obtained by the accident analyses, for specific conditions (at normal pressure and temperature) and limit values defined in the Decree on limit values of polluting substances emissions in the air (»Official Gazette of RS«, No. 71/2010 and 6/2011-corr.) the following conclusions can be drawn:
Every emission in the air, occurred as a result of fire or explosion, is short-term without any consequences.
Regulated limit values relating to valid mean annual concentrations, can be exceeded only in case of an accident but it is of short-term character.
According to the Decree, limit value of the emission for furnaces on gas fuels is: 
1)  for carbon monoxide:

- For plants of thermal power less than 400 kW: 100 mg/normal m3;

- For plants of thermal power higher than 400 kW and less than 10 MWth 80 mg/normal m3;

 2) for nitrogen oxides expressed as NO2:

- for plants using natural gas with water temperature in the boiler lower than 110°C and overpressure lower than 0.05 MPa  : 100 mg/normal m3;

- for plants using natural gas with water temperature in the boiler higher than 110°C and lower than 210°C and overpressure higher than 0.05 MP and lower than 1.8 MP: 110 mg/normal m3;

- for plants using natural gas with water temperature in the boiler higher than 210°C and overpressure higher than 1.8 MP: 150 mg/normal m3;

- for plants using liquid fuel gas: 200 mg/normal m3.
•
Based on the previously drawn conclusions it is recorded that negative influences of air pollution on people, animals and surrounding facilities are of no significance for the planned project. They can be endangered only directly from fires or explosions.
•
When various influences of air pollution on flora are concerned, the obtained concentrations indicate that negative consequences should not to be expected. Endangered plants are only the ones which would be directly exposed to fires. 

•
Generаl conclusion which is possible to draw on the basis of all the performed analyses, is that the issue of air pollution is not emphasised and that reaching the limit values should not be expected due to the possibility of bigger exploitation of natural gas in the following longer time period.

It is important to mention that, using natural gas generally, does not lead to the production of waste and toxic substances but it protects the environment, comparing with the other energy-operating products, used for the same purpose. It is also important that there is very slight possibility for the occurrence of fires or explosions.
6.3.   Waste waters
When spatial position of the facility is concerned, in relation to surface watercourses, no negative influences should be expected, which would be a consequence of the construction and regular performane of the planned activities.

6.4.   Soil pollution
During the construction, this issue will primarily relate to the need for transport of certain amounts of construction material, constant presence of construction machinery, which can release dirty oil or fuel, due to breakdown. Since there is slight possibility for this to happen, and the working area is big, this pollution factor is of no significance for this study. Material residuals and waste occurred during the construction should be removed when it the construction is finished.
During the facility exploitation and regular work performance, there is no soil pollution, and in case of an accident (fire and explosion), the consequences are short-term.

6.5.   Communal noise

There is no noise during transport, therefore, it is not necessary to take this factor into consideration. The increase of noise level can only occur on GMRS and if there is a need, after noise is being measured, necessary measures will be implemented for the purpose of noise reduction.
6.6. Area occupying
Gas pipeline is buried and the soil is recovered, therefore the influence of occupaying space, in these circumstances, is of no particular significance. Only in the areas of GMRSs the purpose of the soil will changed, being limited to a small area.
6.7.   The influence on flora
Based on the analysed influences of the planned facility relating to air pollution, water and soil pollution and occupying areas, it is possible to draw certain conclusions for the possible influences on flora as well.
During the construction period, as a result of work and moving of heavy mechanisation and trucks, the soil will become more compact (compressed). The removal of humus layer and digging the land will have a negative influence on its quality, that is why crop yields will be lowered in some parts of agricultural land in the next two years.
Regardless of the period of the gas pipeline construction, one yield will be lost in the agricultural  area the gas pipeline goes through.

6.8.   The influence on fauna
In order to examine all negative influences, which occur as a result of the construction and exploitation of the planned facility, it is necessary to examine possible influences on fauna as well. These influences are the result of some already mentined criteria (noise, air pollution, water and soil pollution, area occupying and the like), which express their influence in relation to the existing habitats, but also represent a consequence of some specific criteria characteristic for fauna of a certain area.

The work of heavy mechanisation and the increased frequency of the local transport, have a negative influence on animal species, on the one hand by noise production and on the other hand by soil vibrations. This negative influence will disappear after the work is finished. Therefore, these influences are short-term.

Taking spatial position of the planned facility into consideration, it can be concluded that especially negative influences should not be expected.
In addition, it is important to mention that during normal work conditions, there is no gas storage on the soil, release in the water, vibrаtions, ionizing and non-ionizing radiation.
7. DESCRIPTION OF MEASURES PLANNED FOR THE PURPOSE OF PREVENTING AND IF POSSIBLE REMOVING ANY SIGNIFICANTLY HARMFUL INFLUENCE ON THE ENVIRONMENT
The analysis of the influence of the gas pipeline RG 09-04/2 on the environment showed that with all the consequences and their significance, the analysed facility and the process in it, during its regular performance, have a very low level of negative influences on the environment.
In order to minimize the risk of accidents, the gas pipeline is planned for the area classified into the third class in all parts with residential facilities in the area of 200 m on the left and right side of the gas pipeline.

This means that the gas pipeline is planned with higher safety coeficent of 2.0 instead of 1.4. Wall thickness of the gas pipeline is also increased which has to be like that in order to endure, apart from interna gas pressure, all the external loadings it is exposed to.
Moreover, the depth of the gas pipeline burying is also increased. According to the Rulebook on technical conditions and standards for safe transport of liquid and gaseous hydrocarbons via primary oil pipelines and gas pipelines, the depth of the gas pipeline burying in the area of the first class is 80 cm, and in the area of the second and third class is 100 cm.

Regrdless of the above mentioned general conclusions, there are certain influences for which it is necessary to take certain protective measures in order to make possible negative consequences acceptable.
Taking previously mentiond facts into account, as well as data obtained in the analysis of the influences and local spatial conditions, which determine possible activities, environmental protective measures can be sistematised within the following groups:
7.1.   Measures foressen by legal and sublegal acts
Measures foressen by Laws and other regulations and standards involve their application during planning, the application of norms and standards while choosing and purchasing devices and equipment for the proposed production process, as well as the application of all measures during the construction and exploitation, which are defined in the general technical conditions of the construction.
Measures described in this paragraph include the conditions too, which are determined by supervisory state bodies and organizations when issuing approvals and consent for the facility construction, work performance and the facility use, i.e. the beginning of the process of the facility exploitation.
Vаlid technical laws, norms and standards:
· Law on Planning and Construction  (Official Gazette of RS No. 72/09 and No. 121/12 )

· Law on explosive substances, flammable liquids and gases (Official Gazette of SRS No. 44/77, 45/85 and 18/89 and Official Gazette of RS, No. 53/93, 67/93 and 48/94),
· Law on gas pipeline transport of gaseous and liquid hydrocarbons and distribution of gaseous hydrocarbons (Official Gazette, No.  104/09)

·  Law on Energy (Official Gazette of RS no. 72/09 and No. 124/12 )

· Rulebook on technical conditions and standards for safe transport of liquid and gaseous hydrocarbons for international transport  (Official Gazette of SFRJ, No. 26/1985), as well as other valid regulations, rulebooks and standards for this type of work.
· Law on Environmental Protection (Official Gazette of RS, No. 135/04, 36/09, 72/09 – other law and 43/11 - decision US)
· Nature Protection Law  (Official Gazette of RS, No. 36/09 and No. 88/10 );
· Law on Waters (Official Gazette of RS, No. 30/10 and No. 93/12)
· Law on Amendments to the Law on Waters  (Official Gazette of RS , No. 93/12);
· Law on Environmental Impact Assessment (Official Gazette of RS, No. 135/04, No. 36/09);

· Law on Air Protection (Official Gazette of RS, No. 36/09);

· Law on Integrated Pollution Prevention and Control of Environmental Pollution („Official Gazette of RS”, No.135/2004.)

· Law on Protection against Environmental Noise (Official Gazette of RS, No. 36/09 and No. 88/10);
· Law on Chemicals (Official Gazette of RS, No. 36/09 , No. 88/10 and 93/12);
· Law on Forests  (Official Gazette of RS, No. 30/10)
· Law on Emergency Situations (Official Gazette of RS, No.111/09 and No. 93/12)
· Law on Fire Protection (Official Gazette of RS, No. 111/09)
· Law on Waste Management  (Official Gazette of RS, No. 36/09 and No. 88/10 );
· Law on Transportation, Distribution and Consumption of Natural Gas (Official Gazette of RS, No. 66/91);

· Rulebook on methodology for the assessment of dangers from chemical accidents and environmental pollution, by preparational measures and measures for consequence removal (Official Gazette of  RS, No. 60/94 and 63/94);

· Rulebook on the study content of the assessment of  the influences on the environment (Official Gazette of RS”, No. 69/05);

· Decree on limit values of the emission of polluting substances in the air ("Official Gazette of RS", No. 71/10 and 6/11)
· Rulebook on the policy content on the prevention from accidents and content and methodology of the report on safety and plan of the protection from accident (Official Gazette of RS No. 41/2010),
· Decree on determining the project list for which it is necessary to perform influence assessment and project list for which influence assessment on the environment can be requested (Official Gazette of RS”, No. 114/08).

· Internal Rulebook of JP Srbijagas from the year 2010

· Technical regulations fire and explosion protection, Miodrag Isailović, BA engineer, SMEITS 2002
· SRPS.Z.CO.005. Substance and goods classification according to their behavior in case of fire;

· SRPS.Z.CO.010. Properties of hazardous, flammable gases, liquids and vaporized solid substances;

· SRPS.N.S8.007. Hazardous zones of the area endangered by explosive compounds of gases and vapour.
7.2.   Additional protective measures
With the aim of improving efficiency of intervention implementation in case of fire, it is necessary to take the following additional measures:

· Gas pipeline marking will be performed by placing markers on the pipes F2 on the concrete columns:

-Cumulative chainage on every 1000m,

-Horizontаl route crossings,

-Warning signs at intersections with roads and watercourses,

-Intersections with underground installations
· Regular cleaning of the area around RG and section valves.

· Regular checking of propriety and section valve visibility.

7.3.   Disaster protection
Disaster protection is stipulated by the Law on Emergency, such as floods, ice accumulation, gales, earthquakes, water and air pollution and similar phenomena which put people in danger and cause great material damage. Therefore, measures stipulated by laws should be taken during all stages of projecting, construction and exploitation of the facility.

7.4.   Technical and technological protection
·     Natural gas in the pipeline (gas pipeline) must be in a closed technological process. There must not be neither hydrocarbon emissions from the plant, nor the possibilty of their release, except in places determined by technical documentation 
·     During the project performance, the investor sets necessary mechanic, electric and construction conditions which the contractor is obliged to obey, in accordance with valid laws.
· 
Air pollution analysis shows that special protective measures are not necessary for the exploitation conditions, because there is no air pollution caused by this installation.
· 
Influences concerning water pollution, which are quantified using pollutant concentrations in atmospheric waters, show that there are no negative consequences;

·     Additional part of the projects should be dedicated to anti fire protective measures during projecting, construction and exploitation. According to special technical conditions for the construction of electro installations (Ex protection) of the facilities, which are used for transportation and distribution of natural gas, installations can be performed only following the project approved by the authorised institution for anti fire protection;

·     Fire protection project must include technical and organisational measures, which do not allow fire on the system of gas transportation to go to the system for gas distribution or metering and regulation stations;

·  
Fire protection must be defined in the Main fire protection project. The project should define all the necessary construction and technical fire protective measures during the facility exploitation. 

· 
The protection of facilities from atmospheric discharge is defined in the Main electro project;

· 
Proper dimensioning of installation, regulation and safety valve is performed on basis of the calculation and according to valid technical norms and standards.

· 
The layout of the regulation and safety valve is properly perfomed, therefore, the installation is secured from prskanja caused by uncontrolled pressure increase.

· 
Pipe installation is firmly placed over sliding and solid support, which ensure dilatation deformation. Instаllation is placed so that it does not allow any mechanical damage.

· 
Installation binding is performed by proper stools, connectors and welding, done by attested welders. The choice of pipes of measurement, regulation and saftey valve is properly performed for this type of installation. According to the project, proper examination on solidity and tightness of installation was performed. 
· After the assembly is finished, above ground installation colouring is planned and performed with the purpose of corrosion protection, as well proper insulation of the underground part of the installation.
· According to waste examination carried out by the Institute for public health of the City of Belgrade, Waste management units and the Report no.1199/7 from 7th August 2009, possible impurities, i.e. waste occurred in the separator is not dangerous for the environment.
· After the assembly is finished, the investor will be povided with attestations of the installed equipment and the manual for handling and maintenance.
· It is necessary to foresee the connecting of flange joints, in order to prevent static electricity occurrence.
· It is necessary to foresee setting of a certain number of anti fire devices for manual fire extinguishing, as well as necessary warning notifications. It is also important to constantly control the concentration of explosive compounds by transmission gаs detector.

· The possibility of regulating the installation work.
The most important measure to be taken for reducing the possibility for fire or explosion occurrence, is installing the underground valve »LB«, which automatically blocks gas flow if the pressure in the gas pipeline exceeds 3.5 bаr per minute. 

During the exploitation of the gas installation, the following should be obeyed:

1.
Installation can be handled only by trained and authorised persons.

2.
Instаllation can only be used for the intended purpose, i.e. for natural gas, and only devices constructed for natural gas can be connected to the installation

3.
The person who handles gas plant, must have a book of work performance where the following data should be recorded: gas consumption, working pressure and temperature, gas concentration measured by gas detector.

4.
It is necessary to provide constant control over installation and device functioning, as well as necessary measures for the protection from all types of damages.
5.
In case of the smallest irregularity of the gas installation, the user is obliged to immediately stop the exploitation of that gas installation, until the cause of the irregularity is eliminated.
The following measures were taken for the reduction or prevention of harmful influences:

1.
The facility construction is stipulated by the Act on Spatial Planning.

2.
Project documentation is created in accordance with the Law on Planning and Construction, the Law on Fire Protection and Technical Regulations relating to this area.

 3.
Project solutions are in accordance with the world technological level and the surrounding conditions.

4.
The possibility of remote monitoring over the work of RG is planned.

5.
Location RG is approved by the authorised inspections.

Proper pipeline insulation from the soil is a precondition for the economical and efficient cathodic protection, therefore, one should tend to achieve as good a pipeline insulation from the soil as possible. Apart from the basic anticorrosive insulation, the pipeline will be protected from underground electrolytic corrosion by polarisation on cathodic potential, i.e. the pipeline is immune to corrosion. The necessary electric current for the polarisation of the buried part of the pipeline on protective potential, is brought from rectifiers, connected to the low-voltage network. The number and places of stations installment for the cathodic polarisation of the pipeline are determined on the basis of protection potentials and current calculations.
Control and measuring lines are placed in all distinctive places for the purpose of control and adjustment of protection systems as well  as for the control of the gas pipeline influence on other unprotected metal structures along the pipeline.
Furthermore, it is important to emphasise that during the regular work performance, there is no gas storing in the soil, water release, vibrations, ionizing and non-ionizing radiations.

Taking all conclusions obtained in the phase of the influence analysis into consideration, and primarily in the  sense of the implementation of the adequate protective measures, it is necessary to define certain procedures as well, which must be implemented in the phase of the facility exploitation: 

•
Technological process and plant characteristics should be kept within the parameters, which were valid for all analysis in this research, in order to eliminate the posibility of the occurrence of any influences that are not quantified within this research and for which protective measures are not defined.;

•
The usage of plant energy should be kept as it is planned;

•
During the increase of the basic plant capacity, using proper analyses, should be proved that such increases will not have negative influences on the environment.;
7.5. Specific air protective measures
а) during the facility construction
There was no air pollution during the construction of this facility, except for that caused by mechanisation used in the facility construction, where it was practically impossible to implement special protective measures due to the short-term characteristic of these influences.
b) during the facility exploitation
There is no air pollution during the regular work of the facility. In case of an accident – fire or explosion, air pollution occurs, which in this case cannot be prevented or reduced. From this reason, all measures that are taken and implemented represent preventive measures and the result is a very small possibility of accident occurrence.
c) after closing the facility
After the facility is closed, it has no influence on the air. 
7.6.  Specific water protective measures
а) during the facility construction
There is no water pollution during the construction of such facility. 

b) during the facility exploitation
During its regular work and in case of an accident, the facility RG does not have any influence on waters (neither aboveground nor underground).

c) after closing the facility
After the facility is closed, it has no influence on waters
7.7.  Specific soil protective measures
а) during the facility construction
During construction of RG 09-04/2 there is no soil pollution, therefore special protective measures of the soil were not necessary. Possible soil pollution could occur in case of breakdown of some construction machine – oil or gas leakage, but such pollutions are very small and are not the subject of this study. It is allso forbidden to service construction machines and vehicles during the construction work on the planned route and the associated corridor around the route.

The contractor is obliged to dispose all waste, which inevitably occurs during the construction works, to a certain landfill site and to recover the area ready for the intended use.
During the construction works, humus layer is removed from the surface of the whole route, stored and later used for recovery. Recultivation of soil is performed using autochtone plant species taking care of suitable species and area layout. This especially relates to interventions in places where ecosystems are maintained in a little bit changed shape;

b) during the facility exploitation
It is important to mention that in the area of 5m in width on the left and right side, calculating from the pipeline axis, it is forbidden to plan plants with the root deeper than 1m. Growing plants with short roots is recommended in the part of agricultural areas through which the gas pipeline runs in order not to disturb the soil structure around the pipes as well as growing plants which do not require frequent use of mechanisation so that vibrations and the pressure on the soil is reduced. Tall vegetation must be eliminated in some parts of the route due to the consequences its roots can cause. The roots potentially disturb the gas pipeline in the similar way they disturb sewege pipes as well, and that represents a deformation on the place on the route, with the possibility of moving the pipes on some locations. Along with the cutting, it is necessary to take out from the ground in the same area, all the root leftovers in order to prevent secondary vegetation growth. 
c) after closing the facility
After the facility is closed, it has no influence on soil, The equipment (gas pipeline) can stay in the ground and soil pollution, which would be the result of corrosion process and steel pipe degradation, is negligible. It is unlikely that the gas pipeline will be dug out in case of work termination (primarily due to economic efficiency), but in this case equipment is dismantled and the contractor will make a decision, depending on the state of the equipment, whether the equipment will be assembled on some other location, or it will be sold or he/she will file a request to the authorised institution (if the equipment is not suitable for further use) for waste categorisation, and based on this, an agency or any other competent institution will decide on further procedure with this waste.
After the equipment is dismantled, the soil would be recovered and can be used for some other purpose.
7.8.  Specific protective measures of the facilities in the zone of the gas pipeline impact
Protection area class should be taken into account during projection and construction of the gas pipeline and technical conditons and standards should be applied for the classes determined by „Regulationbook 

Pri projektovаnju i konstrukciji gаsovodа morа se voditi rаčunа o rаzredu zаštitnog pojаsа i primeniti tehničke uslove i normаtive zа dаte rаzrede koji su propisаni „Rulebook on technical conditions and standards for safe transport of liquid and gaseous hydrocarbons via primary oil pipelines and gas pipelines and oil pipelined and ga spipelines for internationa transport“. In this way maximum safety of people and facilities is ensured in the protection gas pipeline zones, i.e. the possibility of accident occurrence is minimal. It is also necessary to inform wider population about the gas pipeline characteristics, define unusual phenomena along the gas pipeline, i.e. inform them about on-duty telephone numbers so that they can report unusual phenomena. Quality materials are used during the construction according to world standards. In case of an accident, besides all preventive measures, protection measures should be applied.
On places where explosive compund occurrence is possible, the contractor is obliged to get the Approval from JP Srbijagas for welding and cutting performance on temporary places.

During the crossing of the gas pipeline from a higher class area to a lower class area, conditions regulated for the higher class area of 100 m in length must be provided, calculating from the last facility in the III class area or of 200 m in length along the gas pipeline calculating from the last facility in the higher class area if that facility is a multi-storey building or a group of residential buildings. 
-
During the gas pipeline construction, used material construction monitoring should be in accordance with regulations and norms, which regulate the possibility of gas pipeline construction through inhabited areas;

-
Additional protection measures should be implemented (protective pipe usage and the like) in all places through which the gas pipeline goes under communal installations, as well as in places where communal installation connectors of certain facilities and buildings go above or near the gas pipeline. Apart from the above mentioned, during construction work, the contractor must be careful not to damage other communal installations, whose data does not exist or they are not precisely filed in the cadastre of buried installation;

-   By placing proper labels and warning signs, the contractor will realise protective area and in this way ensure the place of current works on the gas pipeline;

-    Gas pipeline burying under the roadways and pavements should be performed in a short period of time.;

-  Regular course of public transportation should be provided in the work performance zone, and the route works should be performed so that they do not endanger road safety.
7.8. Protection measures of immobile cultural goods
During the construction works, in the vicinity of immobile cultural goods, JP Srbijagas is obliged to notify Republic Institute for Protection of Cultural Monuments not later than seven days in advance about the time of ground work performance so that archeological assessment could be timely carried out and not to cause devastation of potential cultural layers. If, during the construction performance, an unrecorded archeological locality is found, the investor-contractor is obliged to notify competent institutions without delay.
 JP Srbijаgаs is obliged to notify Republic Institute for Protection of Cultural Monuments not later than seven days in advance about the time of ground work performance in the area of the National Park Kopaonik.
7.9. Prevention, readiness and responsibility measures in case of an accident
One should be careful when handling gases, since manipulation with natural gas is included in jobs with increased danger, when its chemical and physical properties are concerned, such as flammability and explosiveness. Fires, explosions and other accidents are mainly consequences of inappropriate handling of installations and insufficient knowledge of natural gas properties. The absolute rule for application and work with gas is: SMOKING FORBIDDEN. 

Measure analysis of the previous protection from fire dangers was performed using the analysis of the project and accompanying, according to which it was stated that:

· All projects, according to which the gas pipeline was constructed RG 09-04/2, are carried out in accordance with legal provisions, standards and norms.
· All projects contain special chapters from the fire protection area, which contain source a display of fire sources and projected protection measures.
· Audit procedure should be implemented for all projects and that audit clauses are obtained as well as approvals and consents for the project work performance.
· Overhaul and network reception are performed according to the legal procedure.
These measures are, above all, organisational and standard protection measures.
Organisational protection measures are regulated by standard acts of JP SRBIJAGAS, in accordance with valid legal regulations, stipulated by anti fire gas pipeline protection area.
Jobs associated with fire protection in JP SRBIJAGAS are performed by a specially organized service, which operates within the service for technical protection at work, and is under the management of the administrative body. Normative acts which regulate the work of this service are:

­ Rulebook on fire protection,

­ Rulebook on maintenance of gas pipeline and its component parts.

Organisational and technical equipment of the company for work control performance and anti fire protection of network, is made according to internal acts of the company. For the realization of the necessary level of anti fire protection, according to these normative acts, for organization, internal control implementation and technical equipment of the company, the following are responsible:

­
Board of directors JP SRBIJAGAS,

­
Company director,

­
Technical director,
­
Director of Department for protection at work, technical and anti fire protection,

­
Main engineer for fire protection,

­
Fire protection officers,

­
All the other workers employed in JP SRBIJAGAS, within their job obligations

Individual duties and rights of all employees in JP SRBIJAGAS, аnd according to working tasks they perform, are regulated in the Rulebook on fire protection, enacted by the administrative bodies of the company.
JP SRBIJAGAS does not have a fire brigade unit, nor anti fire means of a bigger capacity, which could be used for larger fire extinguishing. This would have no purpose, since gas facilities are spread throughout almost the whole territory of the Republic of Serbia.
Technical equipment of the company, when anti fire protection is concerned, relates to:

·   Technical equipment of the dispatcher centre on duty,

·   Technical equipment of the team on duty for the works of prevention and intervention (hereinafter –teams on duty),

·   Available means of transport for transportation of people, materials, necessary equipment
·   Availability of the necessary material, tools, equipment and devices for the repairment of any types of repairment on a distribution network.

Basic measures of eliminating fire hazards and fires are taken by JP SRBIJAGAS by forming a dispatcher centre on duty and the team on duty in Belgrade and Novi Sad.
A dispatch centre on duty located in Belgrade which works constantly for 24 hours, has suitable means of connection, and via these connections it receives and sends information about the work and fire hazards on the gas pipeline, to necessary places. The worker on duty in the centre, besides other things, has the following duties:

· To receive the information about the gas pipeline work from the workers of JP SRBIJAGAS, citizens, public body or any other source. Also, a worker should find out as many data as possible, important for the necessary intervention performance. It means the exact address of the place of an accident and the accident type.
· To, if possible, carry out the control of the received information.
· All the time, he/she should have a list of the team members on duty with the accurate telephone numbers of every member, in order to be able to call them for the intervention at any time.
· Using theavailable menas of connection, to call members of a team on duty, give them the obtained information and direct them to the accident place.
· Using the available menas of connection, if necessary, to call a fire brigade which is the nearest to the accident place.
· To give the fire brigade unit, which he/she called, necessary information:
­
the exact address where intervention is to be performed,

­
type of necessary intervention,

­
gas pipeline section label where it is necessary to perform intervention,

­
access road to the place of intervention,

· To, if is about a fire, inform internal affairs bodies, investigative body, inspection and, if necessary, emergency service.

· To inform responsible managers from the company about the situation that occurred. 

Team on duty has four members, of the following qualification structure:

­
an engineer – team leader,

­
a locksmith,

­
an electrician,

­
an instrumentаlist.

In emergency conditions of the gas pipeline work, the number of team members on duty is doubled. The work of the team on duty relates to their duties and rights, which practically means the following:

· The team is on duty constantly for 24 hours and when that period expires, a new team is formed.
· The members of the team on duty perform their regular work tasks during the regular working time, and when the working time expires, they are on duty at home.
· When they are on duty at home, the members of the team on duty must be near the telephone, whose number is known to those on duty in the dispatch centre and the leader of the team on duty.
·  The members of the team on duty must know a complete plan of anti fire protection, аnd particularly access roads and sections of shut-off valves, which are described in detail.
·  The members of the team on duty must know standards when handling and maintenance of the gas pipeline is concerned, and especially those which relate to the field of their expertise.
·  The members of the team on duty must be trained for the use of anti fire apparatus.
· Duty of the members of the team on duty is, if called by a dispatcher on duty, i.e. team leader, to come to a place for the necessary intervention at any time.
· The main task of the team on duty, in case of fire or fire hazard on the gas pipeline, is to:
· Block the natural gas flow to the accident place, by closing section valves., 

· Eliminate fire hazard causes, if tt is possible
· Provide the fire brigade unit, which was called for the intervention, with the necessary help
· Workers inclusion in the team on duty is performed according to an order given by the executive for technical affairs or the other party, authorized by the director
.

Training and knowledge check on fire protection

Rulebook on fire protection of the company JP SRBIJAGAS determined a procedure of training and knowledge check for the members of the teams on duty, as well as for all employees in JP SRBIJAGAS.

7.10. Measures for eliminating accident consequences, i.e. recovery from an accident
After an accident – fire or explosion, consequences are eliminated in the same way as after any other fire which is not caused by natural gas ignition:

· Repairment of a damaged part on the gas pipeline is performed,
· Burnt facilities, tall vegetation and the like is eliminated and transported to the landfill intended for this use,
Recovery measures, in the sense of soil remedy, water refinement and the like, are not needed, since natural gas, as well as its combustion products do not represent a danger. 
7.11. Protection measures for prevention and alleviation of possible ecological accident consequences 
All the above mentioned measures represent protection measures for prevention of possible ecological accident consequences, from the ones which should be followed during projecting and construction of the facility, to the ones implemented during the regular maintenance.
Alleviation of possible ecological accident consequences is reached by a good organization, updating and making a fire protection plan with intervention plan for the given gas pipeline section. Such plan is sent to the Ministry of Internal Affairs, administrative body for rescuing and anti fire protection, and if their experts give a positive opinion about the plan, then the copies of this plan are sent to competent fire brigade services, which in case of an emergency can intervene efficiently. 

JP ''SRBIJAGAS'' has a very good cooperation with fire brigade services throughout the whole territory of Serbia, and it represents one of very important factors of stability and safety of the gas pipeline performance.
8. ENVIRONMENTAL IMPACT TRACKING PROGAMME 

8.1. Tracking of the internal and external corrosion 

Gas pipeline and the installation MDN and GMRS are protected from external corrosion cathodically and by external pipe insulation. Control and measurement poles (KMS) , which are used for measuring the potential with the aim of forming the protective potential distribution curve and for galvanic connection of the galvanically separated parts of the gas pipeline, will be installed in all critical places

The state of the external corrosion is checked by the work control of the chatodic protection at least twice per year. If any great drop of potential is recorded on the control and measurement poles,  it means that stronger electricity is necessary for the installation to be protected, which points to the fact that the installation insulation has failed. 

The state of the internal corrosion is determined by using devices, so called intelligent crutcher, and is performed every 3 years, more often when necessary. However, the internal corrosion happens rarely, since in order for the corrosion to happen there must be oxygen, which is practically absent in the pipes. 

8.2. Tracking of the methane occurrence and measuring its concentration 

The existence of methane is determined and measured by highly sensitive portable gas detectors in two cases: 

1. If an uncontrollable gas leakage is detected or when the uncontrollable gas leakage is reported at some section of the gas pipeline, the maintenance service employees on duty go on the field and tour the route carrying the gas detector above the gas pipeline in order to determine gas leakage point and the concentration of gas;

2. By regular touring of the gas pipeline route, at least two times per year, it is determined whether the gas leakage exists.

8.3.Tracking of the changes in the surrounding vegetation 

In the process of using the natural gas, methane and ethane are released in small quantities through the exhaust valves and gas installation security valves, as well as in the accident of the gas leakage 

Natural gas is lighter than the air and it goes into the atmosphere, but it does not pollute it. Human health is not endangered, except in situations when natural gas leaks in closed areas, when the suffocation may occur due to the absence of oxygen, but the situation is not possible in this case. 

The effect of hydrocarbon on plants is complex and it results a in high number of hindrances. High concentrations cause necrosis of leaves and flowers, and does not affet greatly falling off of the leaves and blooming difficulties. Very sensitive plants react even in low concentrations of hydrocarbon. The effect of hydrocarbon on construction materials is not reliably proven. 

8.4. Defining parameters which determine the effects of the project, as well as place, manner and frequency of the determined parameters, in accordance with the valid regulations 

During the regular work this project has no negative influences on the environment. 

In case the gas pipeline falls out of the regular work regime, in case of an accident - gas leakage, the situation is registered in the Dispatch centre - by pressure drop on a gas pipeline section, and the exact point of leakage and methane concentration are determined by a portable gas detector. 

Plant changes - necrosis of the flowers and leaves, and falling off of the leaves and blooming difficulties, which are not so significant, are parameters which would indicate the existence of the gas leakage, but for these changes to take place, longer gas leakage would be needed, which is hardly possible, because every change is reported in the dispatch centre. 
In case of an accident - fire or explosion, valid parameters for the assessment of the accident influence are air pollution, or CO2, H2O and CO concentration. After the accident is finished, by the order of an environmental protection inspector, short-term measurement of the pollutants in the atmosphere can be carried out. For this kind of measurement the investor would hire an authorized institution which would, with mobile stations, conduct the measurement. Time and place of the measurement would be determined by the experts of the authorized institution in agreement with the environmental inspector on duty.

When the facilities of this kind or of a similar purpose are concerned, and based on all the above mentioned as well as the most important fact that natural gas is categorized into the ecological fuels, regular tracking of the environmental influence on the project progamme, is not planned nor needed, except, of course, for the regular facility inspection by the environmental protection inspector on duty, who will examine whether all the protection measurements, planned in the study and fire protection elaboration, are obeyed. 

In case of recorded unexpected environmental changes,  on the location or its surroundings, the inspector on duty should order a short-term measure (of , for example, communal noise or air pollution....) and investigate the occurrence of  negative environmental effects, considering the location of the facility and the fact that these negative effects can result from the work of the surrounding facilities. 

9.0 ENVIRONMENTAL IMPACT ASSESMENT IN CASE OF AN ACCIDENT 

Gas pipeline for natural gas transportation is is an object with a medium risk level at work. Human factor represents the biggest threat. The slightest inattention or imprecision in dealing with  installations can cause a crisis. However, all the individuals with the access to the installations of the object in question are expertly trained and aware that the inappropriate behavior or dealing with the installations represents a danger. 

In places where the gas pipeline goes along the residential objects, in order to decrease the risk that could lead to an accident to a minimum, the gas pipeline is planned for the third class area (a case when on the gas pipeline area unit, i.e. gas pipeline area of 1 km in length, there are twenty eight or more residential buildings with four or fewer floors or where there are offices, industrial buildings, schools, health facilities and the like) in the areas where in the zone of 200 m there are residential buildings. 

9.1.  Accident probability risk assessment  
The probability of an accident on the planned facility is SMALL, since during the regular performance of technological process and installation maintenance, there should not be any damage for the planned life expectancy of installations.

9.2.   The assessment of possible consequences 

Possible consequences on the life and health of people, the environment as well as fixed assets are not considered very serious. 

9.3.   Risk assessment 

Risk assessment, which is  MEDIUM  or ACCEPTABLE, is assessed on the basis of the probability of an accident and the scope of possible consequences, therefore no additional protection measures are needed.
9.4.   Risk assessment in the event of an accident

Before completing the risk assessment in the event of an accident, it is necessary to define possible accidental situations, and they are: 

•
gas leaking - accidental situation,

•
fire and explosion - accident.

This can cause air pollution. 

SRPS N.S8.007 standard defines both the degree of danger sources and danger zones as endangered areas, which are classified into the zones based on the frequency of occurrence and duration of the explosive atmosphere. 

According to this standard, danger zones can be defined based on the degree of danger sources and the method of the area ventilation, and can be classified as follows:

-
danger zone 0  - mostly with the permanent source of danger, is space where there is a constant explosive mixture of flammable gas and air. It is space with great frequency and duration of the explosive mixtures.  In fact, it is a part of space in which the existence of explosive mixtures is allowed during regular work for a longer period of time. An example of this zone is reservoir area. 

-
danger zone 1  -  mostly with primary source of danger, is space in which flammable or explosive mixtures of air and gas can appear during normal work.  It is space where the frequency and duration of the explosive mixtures is expected. An  example of this is the area around the gas installation vent. 

-
danger zone  2  -  mostly with secondary source of danger, is space where flammable and explosive mixtures of air and gas can occur during the regular work of the plant. It is space where the frequency and duration of the explosive mixtures is very small and is not allowed by the regular technological process. It can happen and it can last shortly. An example of this is the flange area.
By the spatial rule zone 0 is followed by zones 1 and 2 and zone 1 is followed by zone 2. The sources of danger (permanent, primary, secondary and multiple) and the ventilation (natural or compulsive) influence the determination of the zones. 

The distribution gas pipeline is based in the area of zone 2. This zone is defined as space in which the explosive atmosphere is unlikely to occur, during the regular work of the network, and in case it occurs - it lasts for a short period of time. 

In danger zones it is forbidden to: 

·  work with open flames,

·  bring in the smoking kit ,

· work with tools or appliances, which, when being used, can produce a spark, if the existence of explosive mixtures in the area of danger zone is recorded ,

· the presence of vehicles, which can produce a spark during the plant device performance,

· the use of electrical appliances which are not in accordance with the norms defined in the relevant Yugoslovenian standards for the explosion protection ,

· disposal of flammable materials,

· keeping materials which can auto ignite.

When working in danger zones, the user of the plant and the appliances must take the necessary precaution measures in order to avoid possible fire and explosion.
The distribution gas pipeline area, based on the zone it is classified into, is defined as an area with the LOW DEGREE OF THREAT. 

THE PROBABILITY OF NATURAL GAS AND AIR MIXTURE CONTACT WITH THE IGNITION  SOURCE

The probability of natural gas and air mixture contact with the ignition source is not defined by our standards as a factor which influences the level of threat of the distribution gas pipeline and the area around it.
The probability of natural gas and air mixture contact with the ignition source, in situations when there is an uncontrollable gas leakage from the distribution gas pipeline, is real, and from the point of view of this factor it can be concluded that the distribution gas pipeline and the area in which it is located, belong to a HIGH DEGREE OF THREAT. 
THE CHOICE OF THE DISTRIBUTION GAS PIPELINE LOCATION 

The location of the distribution gas pipeline, if not chosen properly, due to a high number of factors which can cause damage to its normal work and the consequences which can arise, has a negative influence on the level of threat from the fire. From the point of view of this factor and the fact that the location of the distribution gas pipeline is properly chosen, the distribution gas pipeline and the area in which it is located are marked with the MEDIUM DEGREE OF THREAT FROM FIRE.
VENTILATION OF THE AREA IN WHICH AN UNCOTROLABLE  GAS LEAKAGE CAN OCCUR 

Ventilation of the area in which an uncontrollable gas leakage can occur, is a factor whose influence on the degree of threat from fire is defined by standard  SRPS N.S8.007. Ventilation of the threatened area directly  influences spreading of the danger zone,  and therefore the degree of threat from fire. 

The area in which an uncontrollable leakage of the natural gas from the distribution network can occur, represents open space which is naturally ventilated by wind. High winds have a positive influence on the reduction of fire danger, while in the absence of the same, considering the relative density of the gas, the danger zone spreads
According to the previously mentioned standard, areas which are naturally ventilated are classified into the danger zone 2, therefore the distribution gas pipeline and the area in which it is located have a SMALL DEGREE OF THREAT considering the ventilation factor. 

Based on the text above, the following can be concluded : 

Not all factors, which influence the determination of the threat degree of the distribution gas pipeline and the area in which it is located, can be classified under the existing standards from this field. In our regulations and standards from this field, so far, the unique methodology,  for the compression of the total influence of all factors which affect the unique assessment of the threat degree of the distribution gas pipeline object and the area in which it is located, is not determined.

Based on everything previously stated , the following can be said for the distribution gas pipeline and the area in which it is located : 
As long as the distribution gas pipeline represents the secondary source of danger, according to the SRPS N.S8.007 standard, it and the area in which it is located have a SMALL DEGREE OF THREAT.  

The moment when the distribution gas pipeline, for any reasons, stops functioning normally, it and the area in which it is located turn into a HIGH DEGREE OF THREAT. 

a) Air pollution caused by an accident
In case of gas leakage, air pollution is possible in the immediate surroundings of the place of the leakage. Natural gas is lighter than the air and it goes to the atmosphere without polluting it, because it contains methane and ethane. Air pollution which occurs in these cases, considering the location of the object, gas mass which can leak and the time necessary for the gas to leak out, cannot be significant for the threat to the environment or the health of people in the surroundings of the location, but it is dangerous if the natural gas combines with air and, in case of the ignition source existence, it can cause fire. 

To completely combust one unit volume of the natural gas (1 m3), 2 m3 of oxygen is necessary.

Natural gas burns without smoke, soot and it does not create ashes. Also, in the combustion products there is no sulfur dioxide nor carbon monoxide, so it does not cause air pollution. 

Natural gas is lighter than air, so in case of leakage it does not stay on the surface, but it goes into the atmosphere.

The following accidents are possible on the gas pipeline object :

A.
Unlimited gas cloud explosion,

B.
Fire .

Natural gas, in case of leakage, can , when mixed with air and with enough activation energy,  detonate. 

If the concentration of 5%-15% of natural gas mixed with air exists and the open flame as the ignition initiator is present, the explosion may occur. 

The ignition temperature is the lowest temperature in which gas mixed with air (oxygen) sets on fire. The lowest ignition temperature of the natural gas is from 595 to 645 °C, depending on the gas content, pressure and the ignition border (explosiveness). 

The causes of the accident on the gas transmission system can be: 

· human factor (careless dealing with the equipment and the installations, bringing in the open flame, use of the spark creating appliances),

· inappropriate material quality from which the equipment and the installations are made,

· poorly done installation work,

· mechanical damages on the equipment and the installations,

· influence of  humid and dust on the installations,

· damaging effects of corrosion,

· transgression of the maximum allowable pressure,

· absence or malfunction of the safety valve,
· creation and ignition of the explosive mixture,

· natural disasters  (floods, earthquakes, gales, snowdrifts, atmospheric discharges, drought).

Natural gas is emitted from the gas pipeline into the atmosphere, and the speed of its spreading depends on several meteorological factors. The created pollution is temporary and locally based. 

Installation of ball valves gas actuators on the gas pipeline and telemetry monitoring of the gas pipeline is the not significant prevention measure for the reduction of the consequences caused by the gas leakage. 

Necessary number of block valves (BV), which are set within the main distribution nodes (MDN) or  independently, is planned on the route of the gas pipeline in accordance with »Rulebook on technical conditions and norms for the safe transportation of liquid and gaseous hydrocarbons on the main oil pipelines and gas pipelines to international transport« (Official Gazette  SFRJ , No 26/85) . Block valve contains buried welded valves »LB« DN300 ANSI300, which automatically shuts the gas flow if the pressure in the gas pipeline drops under 3.5 bars per minute. It is equipped by bypass water pipeline with two valves DN100. for equalising the pressure when valves iare opened and for gas throttling. 

Block valves construction is planned on the following chainages: 

Section 1

· Chainage 0+000 km – BV Aleksandrovac (GMRS Aleksandrovac),

· Chainage cca 5+810 km –   BV Botunja,

· Chainage cca 11+764 km – BV Brus ( GMRS Brus),

· Chainage cca 15+083 km – BV Velika Grabovnica,

· Chainage cca 21+355 km – BV Obradova čuka,

· Chainage cca 27+932 km – BV Kopaonik 1 (MDN Kopaonik),

· Chainage cca 34+792 km – BV Kopaonik 2 (GMRS Kopaonik).

Section 2

· Chainage cca 43+344 km – BV Šipačina,

· Chainage cca 50+931 km – BV Raška (MDN Raška),

· Chainage cca 62+468 km – BV Tušimlje,

· Chainage cca 72+731 km – BV Novi Pazar (MDN N.Pazar).

Section 3

· Chainage cca 78+937 km – BV Dojeviće,

· Chainage cca 85+945 km – BV Crnovršani (Donje Sebečevo),

· Chainage cca 92+110 km – BV Blaca,

· Chainage cca 101+471 km – BV Tutin (MDN Tutin),

Due to various factors it is impossible to foresee the exact consequences of an accident: 

-the size of the cloud in the ignition moment 

- the way cloud was ignited

-level of congestion within the cloud 

- current weather conditions and wind roses

During the release of the flammable chemical into the atmosphere, a steam cloud is created which moves and disperses under the influence of wind. If the cloud reaches the ignition source, the part of it which is in the scope of the explosiveness will ignite. Depending on the speed of the flame, deflagration or detonation may occur. 

Basic dangers of an explosion are: 

-Thermal radiation 

-The intensity of the shock shown as overpressure 

-Flying fragments

In the Study, an example of a gas leakage on a gas pipeline with a crack 5 mm in diameter, was analyzed as the worst possible case of the complete pipe dilatation (which is above ground) which means that the gas leaks straight into the atmosphere in full pipe diameter caused by the detonation (this case is only possible in diversion or strong earthquake which would lead to big cracks on the surface and  tearing of the gas pipeline). By using a software package  ALOHA for consequence analyzing, whose author is  EPA ( U.S. environmental protection agency) we reached the following results : 

SITE DATA:
   Location: KOPAONIK, SERBIA

   Building Air Exchanges Per Hour: 60 (user specified)

   Time: January 30, 2013  0920 hours ST (using computer's clock)

 CHEMICAL DATA:

   Chemical Name: METHANE                 Molecular Weight: 16.04 g/mol

   TEEL-1: 3000 ppm   TEEL-2: 5000 ppm    TEEL-3: 200000 ppm

   LEL: 44000 ppm     UEL: 165000 ppm

   Ambient Boiling Point: -163.9° C

   Vapor Pressure at Ambient Temperature: greater than 1 atm

   Ambient Saturation Concentration: 1,000,000 ppm or 100.0%

 ATMOSPHERIC DATA: (MANUAL INPUT OF DATA) 

   Wind: 2 meters/second from SE at 3 meters

   Ground Roughness: open country         Cloud Cover: 5 tenths

   Air Temperature: 25° C                 

   Stability Class: C (user override)

   No Inversion Height                    Relative Humidity: 50%
1.veličina eksplozivnog oblaka
SOURCE STRENGTH:  
   Flammable gas escaping from pipe (not burning)

   Pipe Diameter: 21.9 inches             Pipe Length: 7000 meters

   Unbroken end of the pipe is closed off

   Pipe Roughness: smooth                 Hole Area: 0.785 sq cm

   Pipe Press: 50 atmospheres             Pipe Temperature: 25° C

   Release Duration: ALOHA limited the duration to 1 hour

   Max Average Sustained Release Rate: 39.4 kilograms/min

      (averaged over a minute or more) 

   Total Amount Released: 2,332 kilograms
THREAT ZONE: 

   Threat Modeled: Flammable Area of Vapor Cloud

   Model Run: Gaussian

   Red   : 37 meters --- (26,400 ppm = 60% LEL = Flame Pockets)

   Note: Threat zone was not drawn because effects of near-field patchiness

      make dispersion predictions less reliable for short distances.

   Yellow: 91 meters --- (4,400 ppm = 10% LEL)
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2. The consequences of the shock wave when the cause of ignition is a spark 
SOURCE STRENGTH:  

   Flammable gas escaping from pipe (not burning)

   Pipe Diameter: 21.9 inches             Pipe Length: 7000 meters

   Unbroken end of the pipe is closed off

   Pipe Roughness: smooth                 Hole Area: 0.785 sq cm

   Pipe Press: 50 atmospheres             Pipe Temperature: 25° C

   Release Duration: ALOHA limited the duration to 1 hour

   Max Average Sustained Release Rate: 39.4 kilograms/min

      (averaged over a minute or more) 

   Total Amount Released: 2,332 kilograms
 THREAT ZONE: 

   Threat Modeled: Overpressure (blast force) from vapor cloud explosion

   Type of Ignition: ignited by spark or flame

   Level of Congestion: congested

   Model Run: Gaussian

   Red   : LOC was never exceeded --- (8.0 psi = destruction of buildings)

   Orange: LOC was never exceeded --- (3.5 psi = serious injury likely)

   Yellow: 30 meters --- (1.0 psi = shatters glass)
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3. The consequences of the shock wave when the cause of ignition is detonation 
SOURCE STRENGTH:  

   Flammable gas escaping from pipe (not burning)

   Pipe Diameter: 21.9 inches             Pipe Length: 7000 meters

   Unbroken end of the pipe is closed off

   Pipe Roughness: smooth                 Hole Area: 0.785 sq cm

   Pipe Press: 50 atmospheres             Pipe Temperature: 25° C

   Release Duration: ALOHA limited the duration to 1 hour

   Max Average Sustained Release Rate: 39.4 kilograms/min

      (averaged over a minute or more) 

   Total Amount Released: 2,332 kilograms
THREAT ZONE: 

   Threat Modeled: Overpressure (blast force) from vapor cloud explosion

   Type of Ignition: ignited by detonation

   Model Run: Gaussian

   Red   : 31 meters --- (8.0 psi = destruction of buildings)

   Orange: 37 meters --- (3.5 psi = serious injury likely)

   Yellow: 68 meters --- (1.0 psi = shatters glass)
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4.The consequences of fire jet 
 SOURCE STRENGTH:

   Flammable gas is burning as it escapes from pipe

   Pipe Diameter: 21.9 inches             Pipe Length: 7000 meters

   Unbroken end of the pipe is closed off

   Pipe Roughness: smooth                 Hole Area: 0.785 sq cm

   Pipe Press: 50 atmospheres             Pipe Temperature: 25° C

   Max Flame Length: 1 meter              

   Burn Duration: ALOHA limited the duration to 1 hour

   Max Burn Rate: 39.7 kilograms/min

   Total Amount Burned: 2,332 kilograms
   Threat Modeled: 
Thermal radiation from jet fire

   Red   : less than 10 meters(10.9 yards) --- (10.0 kW/(sq m) = potentially lethal within 60 sec)

   Orange: less than 10 meters(10.9 yards) --- (5.0 kW/(sq m) = 2nd degree burns within 60 sec)

   Yellow: less than 10 meters(10.9 yards) --- (2.0 kW/(sq m) = pain within 60 sec)

Gas leakage, or its inflammation, is observed as a source of danger in case of an accident- fire (gas can leak only at one point, not along the whole length of the pipeline), and the probability of an accident is SMALL due to the higher safety degree and state-of-the-art equipment for detecting gas leakage. JP Srbijagas has main gas pipelines of high pressure 2.150 km in length (source: internal website of Srbijagas) of different dimensions and age, where not a single accident was recorded in recent history and the risk is additionally reduced because new gas pipelines, which have cathodic protection, are digitally measured and made of new materials, with modern protection and supervision. Possible consequences are SEVERE. 

Based on the assessment of the possible consequences it can be concluded that the accident risk in the most unfavorable conditions and on the most unfavorable place on the gas pipeline is MEDIUM. 


The assessment was conducted based on the field touring and residential buildings record and the insight into the topographic grounds on which the project is done. According to the risk assessment,  gas pipeline properties and the purpose of the surrounding facilities, it can be stated that the RISK IS ACCEPTABLE and, therefore, it can be conducted under certain regulations and special gas cloud explosion risk management measures are not needed.

The most common gas pipeline accident scenario:   

   Gas leakage - without immediate ignition - breakdown removal - minimum damage level 

  Taking common fire into consideration, it should be stated that there are anti fire protection measures, therefore, the  Main Fire Protection project will be done as a part of the Main project, but it will not be analyzed in this Study, although a few important moments, which represent the threat to the environment and the health of people, will be emphasized.    

   The scanning of the gas flow is done every 20-30 seconds. Any kind of pressure drop in the gas pipeline will be recorded, so it is clearly visible in which section or valve there is a gas leakage. In case of uncontrollable gas leakage from the pipe perforation or the pipe valves on some sections of the gas pipeline, the pressure drop is recorded in the Dispatch centre and the gas flow is automatically closed on that gas pipeline section. In case of the pressure drop, ball valve gas actuator immediately reacts and the valve closes within 60 seconds. The breakdown place is localized and fixed. 

Natural gas leakage is determined and measured by highly sensitive portable gas detectors in two cases:  

   1. If, based on valid telemetric data, an uncontrollable gas leakage is detected in the Dispatch centre or in case when the uncontrollable gas leakage on a certain section of the gas pipeline is determined on the field, the employees on duty go on the field. A gas detector is set above the previously identified gas pipeline part, leakage point is determined precisely and the emission is measured.   
  2.  Regular touring of the gas pipeline route is done two times per year 

Each gas pipeline section between two shut-off valves must be equipped with gas exhaust devices with the capacity of emptying the section into the atmosphere within two hours.  
In case of extensive gas leakage, the consumer must secure that the ignition and the explosion in the point of leakage do not happen until the arrival of the intervention team. All the gas pipeline object  repairs and the replacement of the parts are, by rule, done after the part in question is blocked on both sides, the pressure is reduced and inexistence of the flammable material and explosive mixtures is determined by the detector.

Gas pipeline object reconstruction,  or equipment choice, the way of welding, welding check, solidity and leak tightness examination, as well as the securing of all the evidence of the installed equipment and material quality, is done in accordance with the Rulebook on technical conditions and norms for the safe transportation of liquid and gaseous hydrocarbons on the main oil pipeline and gas pipelines to international transport (Official Gazette SFRJ, No 26/1985). The recovery of the gas pipeline consists of all preventive activities, stopping and removal of consequences caused by gas pipeline damages.  
    Complete and incomplete natural gas burning emission products are caused in case of fire on the above ground installations. Taking into consideration the expected time of fire (short), area features (opened) and the most common weather conditions at the location of the gas pipeline, temporary local air pollution will be caused in the surrounding of the fire, with no permanent consequences to the health of the population.  
    Accident protection plan consists of safety organization and work protection, risk assessment of the object installations,  risk assessment in closer and further surrounding, procedure in case of an accident, as well as the communication system, equipment and means responsible for the accident, employee training, safety system check, accident record procedure, as well as the written manuals of the procedure in case of an accident. 

  For health risk assessment of people who might find themselves close to the possible accident, it is necessary to have the gas composition assessment, their mass, volume, toxicology parameters, concentration in different distances and different weather periods from the place of the accident to the moment of fire ignition. 
 Spatial distribution of the pollutants is theoretically possible, based on a dynamic model of impurities distribution in the atmosphere. 
   The most probable burning products, their mass, volume, and toxicology parameters will be defined for the purpose of the study, and based on which, the ignition (fire ) risk assessment on the environment and the health of people living close to the surroundings of the object will be done.  
   Considering the gas pipeline construction and the fact that there are no oxygen molecules in the natural gas, it is assumed that the burning would be incomplete and that the following burning products are most likely to be released:  
	TYPE OF GASEOUS PRODUCTS 
	     VOLUME PERCENTAGE

	Carbon monoxide
	48 – 60

	Carbon
	20  - 24

	Water steam
	4 – 6

	Solid particles
	2 - 3


When fires and flammable gas explosions are in question, considering the toxicity of the burning products, gaseous products mass, heat and speed of burning, as well as the most common weather conditions in the location, it can be estimated that, in case of fire, local and not long-term air pollution can occur, with no permanent consequences and without the health risk to the people living in the surroundings. 

SITE DATA:

   Location: KOPAONIK, SERBIA

   Building Air Exchanges Per Hour: 60 (user specified)

   Time: January 30, 2013  0920 hours ST (using computer's clock)

 CHEMICAL DATA:

   Chemical Name: METHANE                 Molecular Weight: 16.04 g/mol

   TEEL-1: 3000 ppm   TEEL-2: 5000 ppm    TEEL-3: 200000 ppm

   LEL: 44000 ppm     UEL: 165000 ppm

   Ambient Boiling Point: -163.9° C

   Vapor Pressure at Ambient Temperature: greater than 1 atm

   Ambient Saturation Concentration: 1,000,000 ppm or 100.0%

 ATMOSPHERIC DATA: (MANUAL INPUT OF DATA) 

   Wind: 2 meters/second from SE at 3 meters

   Ground Roughness: open country         Cloud Cover: 5 tenths

   Air Temperature: 25° C                 

   Stability Class: C (user override)

   No Inversion Height                    Relative Humidity: 50%

 SOURCE STRENGTH:

   Flammable gas escaping from pipe (not burning)

   Pipe Diameter: 21.9 inches             Pipe Length: 7000 meters

   Unbroken end of the pipe is closed off

   Pipe Roughness: smooth                 Hole Area: 0.785 sq cm

   Pipe Press: 50 atmospheres             Pipe Temperature: 25° C

   Release Duration: ALOHA limited the duration to 1 hour

   Max Average Sustained Release Rate: 39.4 kilograms/min

      (averaged over a minute or more) 

   Total Amount Released: 2,332 kilograms

 THREAT ZONE: 

   Model Run: Gaussian

   Red   : less than 10 meters(10.9 yards) --- (200000 ppm = TEEL-3)

   Note: Threat zone was not drawn because effects of near-field patchiness

      make dispersion predictions less reliable for short distances.

   Orange: 61 meters --- (5000 ppm = TEEL-2)

   Yellow: 78 meters --- (3000 ppm = TEEL-1)
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10. DATA OF THECNICAL DEFICIENCIES, OR INEXISTING EXPERTISE AND SKILLS, OR INABLITY TO COLLECT PROPER DATA 

There were no technical deficiencies nor any kind of technical difficulties. Overall, concerning safety and economical profitability, technical systems for the utilization of the natural gas as energy are developed in the world, and are in great expansion in our country.  

Technical documentation 

The documentation for the project was prepared by "JP Srbijagas" Novi Sad. The company is registered for preparing project documentation for transportation and distribution of natural and liquid gas, and the employees have appropriate qualifications, licenses and confirmations, for this kind of job.  

The evaluation study is based on the Law on Environmental Impact Assessment (Official Gazette RS No. 135/04) and the Law on Amendments and Supplements to the Law on Environmental Impact Assessment (Official Gazette RS No 36/09) and its content stems from the Rulebook on the study content of the environmental impact assessment  (Official Gazette RS No 69/05). 

Technical-technological prevention measures and an efficient protection system is planned by the study of the environmental impact assessment. Nevertheless, it is important to emphasize that there is no management system which can provide absolute prevention of pollution, but the probability of unwanted events and their consequences can be minimized. Quantification of the possible pollution as well as a risk assessment together with creating conditions for the implementation of the prevention measures and the recovery  of the possible pollution were determined by the study of the environmental impact assessment. 

Methodology 

The study is based on 

1. Technical condition projects

· mechanical 

· construction 

· electrical
2.  The existing law regulation

3. The assessment of the possible environmental impact of the object, based on the findings and available data and rulebook 
4.   Spatial Plan of the Republic of Serbia  2010-2020 (Official Gazette RS No 88/10)

 5.   Planned documentation and the Rulebook of the Municipalities of Aleksandrovac, Novi Pazar, Tutin, Brus, Raška

6.  General Project on the construction of the distribution gas pipeline RG 09-04/2

7.  The existing geodetic survey 
The following methodology was used for the preparation of the general project and defining the position of the gas pipeline route :
· Planning and Contrustion Law   (Official Gazzette No 72/09 and 121/12 )

· Law on explosive substances, flammable liquids and gases (Official Gazzette SRS No 44/77, 45/85 and 18/89 And Official Gazzette RS, No.  53/93, 67/93 and 48/94),
· Law on Pipeline transport of gaseous and liquid hydrocarbons and distribution of hydrocarbons (Official Gazzette No 104/09)

· Energy Law (Official Gazzette RS No 72/09 and No124/12 )

· Rulebook on technical conditions and norms for the safe transport of liquid and gasous hydrocarbons on the main oil pipeline and gas pipelines to international transport (Official Gazette SFRJ, No 26/1985), and other valid regulations, rulebooks and standards for this kind of work 

· The Law on Environmental Protection (Official Gazette RS , No 135/04, 36/09, 72/09 – other law and 43/11 - decision US)
· Law on Environmental Protection (Official Gazette RS, No 36/09 and 88/10 );
· Law on Water  (Official Gazette  RS, No 30/10 and 93/12)
· Law on Amendments to the Law on Water (Official Gazette RS , No 93/12);
· Law on Environmental Impact Assesment   (Official Gazette  RS, No 135/04, 36/09);

· Law on Air Protection  (Official Gazette RS, No 36/09);

· Law on Integrated Environmental pollution prevention and control ( Official Gazette RS  No.135/2004.)

•
Law on Protection against Environmental Noise(Official Gazette RS, No 36/09 and 88/10);
· Law on chemicals  (Official Gazette RS, No 36/09 ,  88/10 and 93/12);
· Forest Law (Official Gazette RS, No 30/10)
· Emergency Preparedness Law (Official Gazette RS, No.111/09 and 93/12)
· Fire Protection Law (Official Gazette RS, No 111/09)
· Law on Waste Management (Official Gazette RS, No 36/09 and 88/10 );
· Law on transportation, distribution and use of natural gas, (Official Gazette RS, No 66/91);

· Rulebook on the methodology for assessing the risk of chemical accidents and environmental pollution, preparing measures for elimination of consequences (Official Gazette RS, No. 60/94 and 63/94);

· Rulebook on the contents of the assessment of environmental impact (Official Gazette RS, No 69/05);

· Decree on the limit values of the air pollutants emission  (Official Gazette RS, No 71/10 and 6/11)
· Rulebook on the content of the Accident Prevention Policy and the content and methodology of the report on safety and accident protection plan (Official Gazette RS, No 41/2010),
· Decree on the List of projects for which impact assessment is mandatory, and the list of projects for which the environmental impact  assessment may be required (Official Gazette RS, No 114/08).

· Internal rulebook of JP Srbijagasa from the year 2010,
· Technical regulations on protection against fire and explosion, Miodrag Isailović,BA in engineering , SMEITS 2002.

· SRPS.Z.CO.005. Classification of goods and merchandise to the behavior in fire;

· SRPS.Z.CO.010. Properties  of hazardous, flammable gases, volatile liquids and solids

· SRPS.N.S8.007. Danger zone area affected by the explosive mixtures of gases and vapors.
All the employees whose job is to deal with the installations and the natural gas equipment, will be certified, which means they will be trained to deal and work with the installations for the natural gas by an authorized facility. The access and dealing with the installations is strongly forbidden for all the other persons.

List of the project associates who took part in making the study : 

Electrical project:                                                     ____________________________
                                                                               Ljiljana Topalović, BA in electronics engineering 
license No. 350 12 85 03

Mechanical project  :     
     __________________________
                                                                              Nataša Gašović, BA in mechanical engineering 
                   license No. 330 9004 04

Construction project :                                           _____________________________
  Maja Moskovljević, BA in civil engineering 
          license  No. 314 28 11 03

Associate :                                                                  ________________________

                                                                                 Tin Štula Vukušić, BA in pol.
CONCLUSION 

By analyzing all the parameters of the work process of the analyzed object, which influence the quality of the environment,  and with the implementation of the measures planned by this study, it can be concluded that the construction and exploitation of the distribution gas pipeline 09-04/2 will not cause negative ecosystem changes in the planned location, nor will it influence negatively on the quality of the environment in the area. Moreover, it will improve it. 
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