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1. UVOD

Strucni rad
REZIME
Otpadne vode odvode se od mjesta nastanka do prijemnika uz prethodni
tretman kanalizacijom koju cine skup cijevi, kanala i gradevina.
Kanalizacijom se odvode kucanske (sanitarne) i industrijske otpadne
vode.Tretman (kondicionirnaje) otpadnih voda postupak je za smanjenje
oneciséivaca do onih kolicina ili koncentracija s kojima preciscene otpadne
vode ispustene u prirodne vodne sisteme postaju bezopasne za Zivot i
ljudsko zdravlje i ne uzrokuju nezeljene promjene u okolisu. Gradski
projekat stoga je fokusiran na neophodne mjere za sakupljanje i tretman
gradskih otpadnih voda tj. za njihov transport do predvidene lokacije za
novo postrojenje za tretman otpadnih voda i izgradnju istog. Temeljni
postupci tretmana otpadnih voda zavise prije svega od sastava otpadne
vode i rezultata do kojih se Zeli doci odnosno stepena precis¢avanja.

Professional paper
SUMMARY
Waste water is taken from the place of origin to the receiver with the prior
treatment of sewage consisting of a set of pipes, canals and structures.
Sewerage is done by domestic (sanitary) and industrial
wastewater. Treatment (conditioning) of wastewater is a procedure for
reducing pollutants to those quantities or concentrations by which purified
wastewater discharged into natural aquatic systems becomes non-
hazardous to life and human health and do not cause unwanted changes in
the environment. The city project is therefore focused on the necessary
measures for the collection and treatment of urban wastewater, ie, for their
transport to the designated location for the new wastewater treatment plant
and its construction. The basic solutions for wastewater treatment depend
primarily on the composition of wastewater and the results to be reached,
ie the degree of purification.

1. INTRODUCTION

Grad Zenica se nalazi uZenicko-dobojskom
kantonu u centralnom dijelu Bosne i
Hercegovine. Ukupna povrsina grada je 558 km?
-po zadnjem popisu 2013. godine Cine ga 83
mjesne zajednice sa ukupnim stanovnistvom od
oko 111.000. Oko 72% (odnosno oko 80.000
stanovnika) zivi u urbanim podru¢jima dok oko
28% (odnosno oko 37.000 stanovnika) zivi u
ruralnim poruc¢jima. Trenutno JP "Vodovod i
kanalizacija" d.o.0. Zenica svojim sistemom za
vodosnabdijevanje  pokriva oko  78.000
stanovnika (§to odgovara stopi pokrica oko
70%), dok kanalizacioni sistem pokriva oko
67.000 stanovnika (Sto odgovara stopi pokrica
od oko 60%).Ve¢im dijelom je =zastupljen
kombinovani sistem kanalizacije iz kojeg se sve
sakupljene gradske i industrijske otpadne vode,
kao i oborinske vode, ispustaju neposredno u
rijeku Bosnu bez ikakvog tretmana, a ista je
glavni recipijent koji protice kroz cijeli grad.
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The city of Zenica is located in the Zenica-Doboj
Canton in the central part of Bosnia and
Herzegovina. The total area of the city is 558
km?-by the last census of 2013 it consists of 83
local communities with a total population of
about 111,000.About 72% (or about 80,000
inhabitants) live in urban areas, while around
28% (or about 37,000 inhabitants) live in rural
areas. At present, JP "Vodovod i kanalizacija"
d.o.0. Zenica with its water supply system covers
about 78,000 inhabitants (corresponding to a
coverage rate of about 70%), while the sewage
system covers about 67,000 inhabitants
(corresponding to coverage coverage of about
60%).Most of all, there is a combined system of
sewage from which all collected city and
industrial wastewaters, as well as precipitation
waters, are discharged directly into the river
Bosna without any treatment, and it is the main
recipient that flows through the whole city.
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2. TRENUTNO STANJE ODVODNJE
OTPADNIH VODA

Postoje¢i javni sistem kanalizacije u Zenici

pokriva vecinu urbanog porucja Grada Zenice i

u odredenoj mjeri i predgrada. Ostala podrucja

koja nisu spojena na javni kanalizacioni sistem

koriste septicke jame ili lokalne kanalizacione

mreze za sakupljanje i odvodnju otpadnih voda.

Glavni proizvodaci otpadnih voda su:

- domacinstva,

- mala preduzeca,

- javne institucije i bolnica, i

- industrije (ukljucujuéi i industrije koji su
veliki potrosaci vode).

Prosje¢ni  dnevni protok otpadnih voda

(procijenjen za 2011. godinu) za gore navedene

grupe potrosaca je prikazan u Tabeli 1.

Tabela 1. Prosjecni procijenjeni protoci
otpadnih voda iz 201 1. (izvor: SI, Dorch, 2013.)
Potrosacka grupa | Protok otpadnih voda
/Sektor (m*/dan)
Domacinstva 10.000
Mala preduzeca 1.500
Bolnica 400
Industrije 2.600
Ukupno 14.500

Kanalizacioni sistem trenutno sacinjavaju tri
glavna kolektora locirani na lijevoj i desnoj obali
rijeke, to su:
- glavni lijevoobalni kolektorduzine cca 5,7
km (broj prikljucenih stanovnika cca 30.000),
- lijevoobalni kolektor Blatusa duzine cca 0,8
km (broj prikljucenih stanovnika cca 6.700),
- glavni desnoobalni kolektor duzine cca 3,6
km (broj priklju¢enih stanovnika cca 20.000).
Glavni lijevoobalni kolektor preuzima znatne
kolic¢ine industrijskih otpadnih voda bez ikakvog
tretmanavoda nakon prolaska kroz kompleks
ArcelorMittali RMU Zenica, te se iste kao takve
upustaju u rijeku Bosnu. Na slici 1 prikazana je
opca Sema kolektora Grada Zenice [4].

2.1. Trenutna potroSnja -
gradskog sistema kanalizacije
Jasno je da je ispustanje netretiranih otpadnih
voda iz domacdinstava i industrijskih otpadnih
voda u prirodni recipijent neprihvatljivo iz vise
razloga:

a) Pravna perspektiva

U odsustvu bilo kakvih zakona o upravljanju
vodama na nivou drzave (BiH), upravljanje
vodama na nivou entiteta (FBiH) se vr$i kroz

Unapredenje
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2. CURRENT STATE OF WASTE
WATER WASTE

The existing public sewage system in Zenica

covers most of the urban address of the City of

Zenica and to a certain extent the suburbs.Other

areas not connected to the public sewage system

use septic tanks or local sewage networks for

collecting and draining waste water. The main

producers of wastewater are:

- households,

- small businesses,

- public institutions and hospital,and

- industry (including industries that are large
water consumers).

The average daily discharge of waste water

(estimated for 2011) for the above consumer

groups is shown in the Table 1.

Table 1. Average estimated waste water flows
from 2011 (source: FS, Dorch, 2013.)

Consumer group / | Waste water flow (m’
Sector / day)
Households 10.000
Small businesses 1.500
Hospital 400
Industry 2.600
Total 14.500

The sewage system currently consists of three
main collectors located on the left and right
banks of the river:

- the main left-hand collector is approximately
5.7 km long (number of connected
inhabitants approx. 30.000),

- left-hand collector Blatusa, approximately
0,8 km long (number of connected
inhabitants approx. 6,700),

- the main right-hand collector s
approximately 3.6 km long (the number of
connected inhabitants is approx. 20.000).

The main left-hand collector takes wup

considerable quantities of industrial wastewater

without any treatment of water after passing
through the ArcelorMittal complex and the

RMU Zenica, and as such they enter the river

Bosna. Figure 1 shows the general scheme of the

collector of the City of Zenica [4].

2.1. Current demand - Improvement of the
city sewer system

It is clear that the discharge of untreated
wastewater from households and industrial
wastewater into a natural recipient is
unacceptable from several reasons:
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Zakon o vodama pripremljen u 2006. godini,
medutim efikasno implementiranu 2008 godini.
Usvajanjem Zakona o vodama Federacije BiH
¢ine se znatni napori da se uskladi sa pravnom
steCevinom EU o vodama i ve¢ je razvijeno niz
sekundarnih zakona. Najrelevantniji zakon za
ispuStanje opcinskih/gradskih otpadnih voda u
prirodne recipijente je:,,Uredba o dozvoljenim
koli¢inama zagadiva¢a i Stetnih materija u
tretiranim  otpadnim vodama iz  javnih
kanalizacija koje se ispustaju u prirodne
recipijente“(,,Sluzbene novineFBiH®, br. 50/07,
2006.) U skladu sa EU propisom 91/271/EEC
ova uredba propisuje sljede¢e maksimalne
dozvoljenekoncentracije za glavne parametre
otpadnih voda:
I.  BPKs<25mg/l;

II.  HPK<I125mg/l;

. USC(ukupne suspendovane
Cestice)<35;

IV.  Ukupni fosfor: < 2mg/l za 10.000-
100.000 EBS < Img/l za > 100.000
EBS;

V.  Ukupni azot: < 15mg/l za 10.000-

100.000 EBS < 10mg/l za >100.000
EBS.
UTabeli 2 prikazana je gruba procjena trenutnog
optereCenja  zagadenosti i1  koncentracije
zagadivaca za iskljuCivo gradski dio ispuStenih
otpadnih voda.

Tabela 2. Trenutno opterecenje i koncentracija
zagadivaca [4]

Parametar Jedinica | Vrijednost
Broj stanovnika
(popis 2013) Stan. 110.663
Broj stanovnika
priklju¢en na Stan. 67.000
kanalizacioni sistem
Stopa prikljuc¢enosti % 2,10
Prosjecna dnevna
proizvodnja gradskih| m?/d 11.095
otpadnih voda
Zagadgnost gradskih EBS 77.000
otpadnih voda
BPK;s mg/1 416
HPK mg/1 833
UsC mg/1 436
Puk mg/I 13,9
Nuk mg/l 76,3
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a) Legal perspective

In the absence of any laws on water management
at the state level (BiH), water management at
entity level (FBiH) is carried out through the
Water Law prepared in 2006, however
efficiently implemented in 2008. By adopting
the Law on Waters of the Federation of BiH, it
makes considerable efforts to align itself with the
acquis on water and has already developed a
series of secondary legislation. The most
relevant law for discharging municipal / city
wastewater into natural recipients is:"Regulation
on Allowed Quantities of Pollutants and
Harmful Substances in Treatment of Wastewater
from Public Sewards Discharged into Natural
Recipes" ("Official newspaper of FBiH", No.
50/07, 2006). In accordance with EU Directive
91/271 / EEC, this Regulation prescribes the
following maximum permissible concentrations
for the main parameters of wastewater:

. BOGCs<25mg/l;

II. COC<125mg/l;

III. TSP (total suspended particles ) < 35;

IV.  Total phosphorus: < 2mg/l za 10.000-
100.000 ENP < Img/l za > 100.000
ENP;

V.  Total nitrogen < 15mg/l za 10.000-

100.000 ENP < 10mg/l1 za >100.000
ENP.
In the Table 2 shows a rough estimate of the
current pollution load and concentration of
pollutants for the exclusively municipal part of
the discharged wastewater .

Tabela 2. Current load and concentration of

pollutants[4]
Parameter Unit Value
Numb. of citizens
(census 2013) Cap. 110.663
Numb. of inhabitants
connected to the Cap. 67.000
sewage system
Connection rate % 2,10
Average daily urban
waste water m’/d 11.095
production
Pollution ofurban | gNp | 77.000
BOC;s mg/1 416
CcoC mg/l 833
TSP mg/l 436
Puk mg/1 13,9
Nuk mg/1 76,3
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b) Zastita rijeke Bosne

U skladu sa ,,Uredbom o Kklasifikaciji voda i
priobalnih voda koje se nalaze u okviru
granicaBosne i Hercegovine®, rijeka Bosna u
Zenici bi trebala da bude kvaliteta vodeklase III,
tako da se onda moze koristiti za navodnjavanje
(nakon  odgovaraju¢eg  predretmana) i
zaindustrijske potrebe (izuzev prehrambene
industrije). Mjerenja kvaliteta vode koja je
izvrsila Agencija za vodno podrucje rijeke Save u
periodu od 2009. do2011 godine na dvije mjerne
stanice (jedne S5km uzvodno i druge 8km
nizvodno Grada Zenice) su potvrdilada kvalitet
vode rijeke Bosna odgovara klasi V. U razli¢itim
studijama je zakljuCeno da ispustanje netretiranih
otpadnih voda (iz domacinstava iindustrijskih)
sudjeluje u velikoj mjeri u zagadenosti rijeke
Bosne sa pove¢anim koncentracijamazagadivaca
izmedu uzvodne i nizvodne mjerne stanice.U
ovom kontekstu je potrebno naglasiti, Sto je i za
ocekivati, da ¢e se kvalitet vode rijeke
Bosneuzvodno Grada Zenice mozda poboljsati
tokom idu¢ih godina jer su ulozeni napori da se
smanjizagadivanje ispuStanjem op¢inskih i
industrijskih otpadnih voda u rijeku Bosnu
uzvodno od Zenice(naprimjer u Sarajevu,
Visokom, Kaknju, itd.). Tretman gradskih i
industrijskih otpadnih voda u Zenici bi stoga
znacajno doprinjeo ovomocekivanom ukupnom
pozitivnom razvoju prevencije zagadenja vode
rijeke Bosne [2,3,4].

3. BUDUCE STANJE
OTPADNIH VODA

U prethodnom poglavlju je jasno prikazana hitna

potreba za unapredenje gradske kanalizacione

infrastrukture kako bi se poStovali svi trazeni
pravni standardi za zastitu rijeke Bosne.Trenutna
hitna potreba ¢e se dodatno uvecati u buduénosti

jer ¢e se uvecati i protok otpadnih vodakao i

zagadenost opcinskih otpadnih voda koje se

ispustaju u rijeku Bosnu iz slijedec¢ih razloga:

- poveCanje broja stanovnika Grada Zenice
(posljedice  demografskog  razvoja i
migracija) ipovezane institucionalne i
komercijalne aktivnosti;

- prosirenje podru¢ja pruzanja kanalizacionih
usluga JP  ,,Vodovod iKanalizacija“
d.o.0.Zenica (prikljucivanje dodatnih naselja)
kako bi se uvecala ukupna stopa pokrica
cjelokupnog stanovnistva Grada ZEnice; i

ODVODNJE

- povecanje stope  prikljuenosti  na
kanalizacioni sistem (prosirenjem
sekundarne  kanalizacione = mreze i

instalacijom novih prikljucaka).
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b) Protection of the river Bosna

In accordance with the "Regulation on the
classification of waters and coastal waters located
within the borders of B&H", the river Bosna in
Zenica should be water quality class IIl, so it can then
be used for irrigation (after proper pretreat-ment) and
for industrial needs (except for the food industry).
Measurements of water quality performed by the
Agency for the Water Area of the Sava River in the
period 0of 2009. By 2011, two measuring stations (one
5 km upstream and the other 8 km downstream of the
City of Zenica) confirmed that the quality of the river
Bosna corresponds to class V. In various studies, it
was concluded that the discharge of untreated
wastewater (from households and industrial) is
largely involved in the conta-mination of the Bosna
river with increased concen-trateons of pollutants
between the upstream and downstream measuring
stations. In this context, it is necessary to emphasize,
which is also to be expected, that the quality of the
water of the river Bosna upstream of the City of
Zenica might be improved over the coming years
because efforts have been made to reduce pollution
by discharging municipal and industrial wastewater
into the river Bosna upstream Zenica example in
Sarajevo, Visoko, Kakanj, etc.). The treatment of
urban and industrial wastewater in Zenica would
therefore significantly contribute to this expected
overall positive development of the prevention of the
pollution of the water of the river Bosna. Figure 1
shows the general scheme of the collector of the City
of Zenica [2,3,4].

3. FUTURE STATE OF WASTE WATER
The preceding chapter clearly shows the urgent
need for the improvement of municipal sewage
infrastructure in order to comply with all the
required legal standards for the protection of the
river Bosna. The current urgent need will be further
increased in the future as the flow of wastewater as
well as the pollution of municipal wastewaters
discharged into the river Bosna will increase, for
the following reasons:

- Increase in the number of inhabitants of the City
of Zenica (consequences of demographic
development and migration) and related
nstitutional and commercial activities;

- Extension of the area of provision of sewerage
services of JP "ViK" d.o.0. Zenica (connection
of additional settlements) in order to increase the
total coverage rate of the entire population of the
City; and

- Increasing the connection rate to the sewage
system (by expanding the secondary sewerage
network and installing new connections).
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3.1.Glavne potrebe za razvoj kanalizacione

infrastrukture

Trenutno se sve sakupljene otpadne vode

ispustaju  u rijeku Bosnu bez ikakvog

predretmana 1 apsolutno najveéa prioritetna

potreba jeste transport sakupljenih opéinskih

otpadnih voda do utvrdene lokacije za novo

postrojenje za tretman otpadnih voda kao i sama

izgradnja tog postrojenja. Identificirane

pojedinacne projektne mjere su sljedece:

Projektna mjera br.1

- lIzgradnja novog cjelokupnog mehanicko-
bioloskog postrojenja za tretman otpadnih
voda kako bi se dostigle ranije navedene
norme za ispustanje otpadnih voda u skladu
EU propisom91/271/EEC (radi ograni¢enog
ukupnog budzeta nominalni kapacitet
postrojenja se kre¢e od 70.000 EBS do
100.000 EBS za razli¢ite opcije);

Projektna mjera br.2

- Produzenje glavnog lijevoobalnog
kolektora (duzina: 4,9 km, precnik: 600 do
1.500 mm,materijal: GRP) koji ¢e spojiti
postoje¢i  glavni  lijevoobalni  kolektor
(stanovniStvo slivnog podrucja: 30.000 do
35.000) sa buduc¢om lokacijom postrojenja za
tretman otpadnih voda;

Projektna mjera br.3

- Produzenje desnoobalnog kolektora
(duzina: 2,3 km, pre¢nik: 300 do 900 mm,
materijal: GRP) koji ¢e spojiti postojeci
desnoobalni kolektor (stanovnistvo slivnog

Main Left
Collector

Len |
Collector
Blatuda

Right
Collector

3.1.Main needs for the development of
sewerage infrastructure
Currently, all collected wastewater is discharged
into the river Bosna without any pretension, and
absolutely the highest priority need is the
transport of collected municipal wastewater to a
designated location for a new wastewater
treatment plant, as well as the construction of
that plant itself. The identified individual project
measures are as follows:
Project Measure No. 1
- Construction of a new complete mechanical
biological treatment plant for wastewater
treatment in order to meet the
abovementioned standards for waste water
discharge in accordance with EU Directive
91/271 / EEC (due to the limited total budget,
the nominal capacity of the plant ranges from
70,000 ENP to 100,000 ENP for different
options );
Project Measure No.2
Extension of the main left-hand collector
(length: 4.9 km, diameter: 600 to 1.500 mm,
material: GRP) that will connect the existing
main collector (population of the catchment
area: 30.000 to 35.000) with the future location
of the wastewater treatment plant;
Project Measure No. 3
- Extension of the right-hand collector
(length: 2.3 km, diameter: 300 to 900
mm,material: GRP) that will connect the
existing right-hand collector

Lagends | Lagena
& Vepesti { Outituliy

S i g et
Lo sl | e st kasdvator | Lottt Right o g ol i,

Slika 1.0pca sema -Postojeci kanalizacioni sistemi
Figure 1 General scheme - Current sewerage systems
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podrucja:30.000 do 35.000) sabuducom

lokacijom postrojenja za tretman otpadnih voda;

Projektna mjera br.4

- lIzgradnja novog kolektora (ukupna duzina:
1,4 km, pre¢nik: 300 do 500 mm, materijal:
GRP)kako bi se spojila  postojeca
kanalizaciona mreza gradskog naselja
Blatusa (broj stanovnika: 6.700) na
produzeni glavni lijevoobalni kolektor
odnosno do predvidene lokacije za
postrojenje za tretman otpadnih voda;

Projektna mjera br. 5

- Izgradnja novog kolektora ,,Drivusa/Bojin
Vir“ (duzina: 8,9 km, pre¢nik: 300 do 400
mm,materijal: GRP) kako bi se spojila juzna
gradska naselja Drivusa i Bojin Vir (ukupni
broj dodatnih stanovnika: 3.270) gdje se
trenutno neposredno optadne vode ispustaju
u rijeku Bosnu sa postoje¢im lijevoobalnim
kolektorom  odnosno do  planiranog
postrojenja za tretman otpadnih voda;

Projektna mjera br.6

- Djelimi¢na rehabilitacija/zamjena
odredenih dijelova postojeéih glavnih
kolektora (lijevoobalni i desnoobalni) kako
bi se smanjile oCekivane stope eksfiltracije
otpadnih voda izkolektora izgradenih od
zastarjelog betona i/ili azbestnog cementa.
Ocekivane duzinedijelova kolektora koje ¢e
se rahabilitirati/zamjeniti: cca 2 do 2,5 km,
precnik: 700 do 1.000mmy;

Projektna mjera br.7

- Implementacija procesa isuSivanja mulja na
novom postrojenju za tretman otpadnih voda
kako bi se osigurale smanjene koli¢ine mulja
za odlaganje na regionalnoj deponiji
Moscanica ili za spaljivanje u tvornici
cementa u Kaknju. S obzirom da solarno
isuSivanje mulja zahtjeva vecu povrsinu koja
nije dostupna na lokaciji postrojenja,
isuSivanje mulja ¢e se vrsiti putem rotacione
pe¢i, medutim (u najmanju ruku) cée se
djelimicno iskorisStavati biogas proizveden u
digestorima mulja. U kasnijoj fazi visak
toplotne energije sa procesa spaljivanja mulja
na lokacija postrojenja za tretman
otpadnihvoda ¢e se mo¢i iskoristiti za potrebe
isuSivanja mulja.

Izgradnja postrojenja za tretman otpadnih voda

kapaciteta 80.000 EBS se smatra dovoljnim za

potrebe kratkorocnog perioda do cca 2025

godine, uz moguénost prosirenja kapaciteta

zavisno od potreba i Sirenja kanalizacione mreze

[1,2,3,4].
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(population of the catchment area: 15,000 to

20,000) with extended left-bank collector (via

river crossing with pipelines) planned sites of

wastewater treatment plants;

Project Measure No.4

- Construction of a new collector (total length:
1.4 km, diameter: 300-500 mm, material:
GRP) to connect the existing sewage network
of the town settlement Blatusa (population:
6.700) to the extended main collector, or to
the planned location for the plant for the
treatment of wastewater;

Project Measure No.5

- Construction of the new collector "Drivusa
/ Bojin Vir" (length: 8,9 km, diameter: 300-
400 mm, material: GRP) to connect the
southern city settlements Drivusa and Bojin
Vir (total number of additional inhabitants:
3,270) directly discharged water into the river
Bosna with an existing left-leachate collector
or to the planned wastewater treatment plant:

Project Measure No.6

- Partial rehabilitation / replacement of
certain parts of existing main collectors
(left and right) in order to reduce the expected
rates of wastewater exfiltration from
collectors built of obsolete concrete and / or
asbestos cement. Expected length of collector
parts to be rehabilitated / replaced: approx. 2
to 2.5 km, diameter: 700 to 1,000 mm;

Project Measure No.7

- Implementation of the sludge dewatering
process at the new wastewater treatment
plant to ensure reduced quantities of sludge
for disposal at the regional landfill Moscanica
or for incineration at the cement factory in
Kakanj.Since solar sludge dehumidification
requires a larger area that is not available at
the plant site, sludge drying will be done
through a rotary kiln, however (at least)
partly the biogas produced in sludge
digesters. At a later stage the surplus heat
from the sludge burningat the location of the
wastewater treatment plant will be used for
the sludge drying.

The construction of a wastewater treatment plant

of 80,000 ENP 1is considered sufficient for the

needs of the short term up to about 2025, with

the possibility of expanding the capacity

depending on the needs and expansion of the

sewerage network [1,2,3,4].
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4. POSTROJENJE
OTPADNIH VODA

Postrojenje za tretman otpadnih voda ¢e biti

realizovano na osnovu postojeceg Idejnog

projekta, u skladu sa EU propisom91/271/EEC,na
podrucju Babinog Polja, namjestu Banlozi u Gradu

Zenica; predvidena povrSina se  pruza

longitudinalnoduzinom lijeve obale rijeke Bosne, i

ograniCena je koritom koje je wusjekla ista

rijeka,zeljeznicom i glavnom cestom. Zemljiste je
drzavno vlasni$tvo i njegova nadmorska visina
pruza dovoljno zastite od poplava. U naknadnim

fazama projekta treba prikupiti podatke o

hidroloskim rezimima rijeke Bosne i procijeniti

potrebu realizovanja radova za zastitu ili

ucvrs¢ivanje obale. Postrojenje ¢e tretirati

isklju¢ivo otpadne vode koje poticu iz gradskih
kanalizacija grada Zenice, a u postrojenje nece biti
usmjerene otpadne vode koje potiu iz

ArcelorMittal-ai RMU Zenica, €iji sistem tretiranja

i preciS¢avanja otpadnih voda nece biti predmet

ovog projekta. Ovaj Idejni projekat je zasnovan na

nizu procedura preci§¢avanja otpadnih voda koji je
artikulisan kroz sljedece linije:

Linija vode

- grubo odvajanje ¢vrstih tvari na reSetkama
(Grubo resetanje);

- inicijalno uzdizanje;

- fino odvajanje Cvrstih tvari na reSetkama
(Prosijavanje);

- odstranjivanje pijeska/masti i ulja;

- primarno taloZenje;

- biolosko preciscavanje pomocu nitrifikacije-
denitrifikacije;

- sekundarno taloZenje; i

- dezinfekcija

Linija mulja

- pred-tretman zguSnjavanja mulja;

- anaerobno digestor I stadij;

- anaerobni digestor Il stadija;

- plinomjer;

- gorionik biogasa;

- post-tretman zgus$njavanja mulja; i

- mehanicka dehidratacija.

Radovi predvideni ovim Idejnim rjesenjem

odnose se posebno na:

- lIzgradnju novog objekta za uredaje za
grubo reSetanje i inicijalno uzdizanje
otpadnih voda. U zgradi se nalaze grube
reSetke sapogonom pomocu ulja pod pritiskom,
jedan akumulacioni bazen i stanica za inicijalno
uzdizanje otpadnih voda uz pomo¢ zasti¢enih
pumpi postavljenih u suhoj komori.

Na slici 2 je idejni situacioni prikaz buduceg

postrojenja za tretman otpadnih voda.

ZA TRETMAN
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4. WASTE WATER TREATMENT
PLANT
The wastewater treatment plant will be

implemented on the basis of the existing

Conceptual design, in accordance with EU

Directive 91/271/EEC, in the area of Babin Polje,

at Banlozi in the City of Zenica; the foreseen

surface is longitudinally long along the left bank
of the Bosna river, and is limited by the riverbed
cut by the same river, railroad and main road. The
land is state owned and its altitude provides
sufficient protection against floods. In the
subsequent phases of the project, data on the
hydrological regimes of the Bosna River should
be collected and the need to realize works for the
protection or strengthening of the coast. The plant
will treat only wastewater from the city sewage
system of the city of Zenica, and the plant will not
be directed waste water from ArcelorMittal and

RMU Zenica, whose system of treatment and

treatment of wastewaters will not be the subject of

this project. This Conceptual design is based on a

series of wastewater treatment procedures that is

articulated through the following lines:

Line of water

- Rough separation of solids on the grids
(Roughing);

- Initial elevation;

- Fine separation of solids on the grids
(Sifting);

- Removing sand/grease and oil;

- Primary deposition;

- Biological purification by nitrification-
denitrification;

- Secondary deposition; and

- Disinfection

Sludge line

- Pre-treatment of sludge thickening;

- Anaerobic digester I stage;

- Anaerobic digester II stage;

- Gas meter;

- Biogas burner;

- Post-treatment of sludge thickening; and

- Mechanical dehydration.

The works envisaged in this Conceptual solution

relate specifically to:

- Construction of a new facility for coarse
grinding and initial lifting of waste
water.In the building there are coarse grilles
with pressure-driven oil, an accumulation
basin and a station for initially increasing the
wastewater with the help of protected pumps
placed in a dry chamber.

Figure 2 is a conceptual diagram of a future

waste water treatment plant.
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Slika 2.Situacioni prikaz Idejnog rjesSenja postrojenja za tretman otpadnih voda
Figure 2. Situational display of Conceptual design for the plant of waste water treatment

- Izgradnju objekta od armiranog betona za
odstranjivanje pijeska/ulja poslijekojeg
slijedi stanica za fino reSetanje sa puznim
filterima  instaliranim u  kanalimaod
armiranog betona;

- Izgradnju 2 kruZna bazena za primarno
taloZenje, od armiranog betona;

- Realizovanje bioloskog odjeljenja koje se
sastoji od dvije linije za paralelno tretiranje;

- Jedan bazen za finalnu dezinfekciju
kompletiran sa stanicom za skladiStenje i
doziranje hipohlorita;

- Izgradnju 1 + 1 stanice za pred i post-
tretman zgu$njavanja muljeva u kruznim
bazenima od armiranog betona;

- lIzgradnju 2 bazena za anaerobno vrenje
istih zapremina, opremljena za
funkcionisanje kao primarni i sekundarni
digestori. Stanica je kompletirana bazenom
za prikupljanje biogasa (plinomjer) kao i
gorionikom za sagorjevanje viska biogasa iz
procesa;

- Tehnicku zgradu u kojoj se nalazi toplana za
anaerobno vrenje i1 stanica za mehanicku
dehidrataciju mulja;

- Izgradnju prostorija za smjestaj pumpi za
recirkulaciju aerisane smjese, zarecirkulaciju
mulja i mlaznica; i

- Novu zgradu za urede i trafo stanice.

5. ZAKLJUCAK

Cilj projekta je sakupljanje, transport i tretman
gradskih otpadnih voda Grada Zenice na
ekoloski i higijenski prihvatljiv nacin. To
predstavlja znaCajan doprinos zastiti okolisa,
naroCito rijeke Bosne i unapredenje Zivotnih
uslova kako stanovnika Zenice, tako 1
stanovnistva nizvodno od grada. Za realizaciju
projekta tretmana otpadnih voda Grada Zenice
zainteresovale su se vlade Njemacke i Svicarske
za$to su spremne dati bespovratna novcana
sredstava [4].
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- The construction of a reinforced concrete
building for the removal of sand /oil from
the afternoon follows a fine finishing station
with worm filters installed in reinforced
concrete channels;

- Construction of 2 circular basins for
primary deposition, of reinforced concrete;

- Realizing a biological department
consisting of two lines for parallel treatment;

- One final disinfection pool complete with a
hypochlorite storage and dispensing station;

- Construction of 1 + 1 station for pre-and
post-treatment of sludge thickening in
circular pools of reinforced concrete;

- Construction of 2 basins for anaerobic
fermentation of the same volumes, equipped
for functioning as primary and secondary
digesters. The station is completed with a
biogas collector (gas meter) and aburner
for burning excess biogas from the process;

- Technical building in which the anaerobic
fermentation plant and the mechanical
dehydration sludge station;

- Construction of rooms for the location of
pumps for the recirculation of airborne
mixtures, for the recirculation of sludge and
nozzles; and

- A new building for offices and substations.

5. CONCLUSION

The goal of the project is to collect, transport and
treat urban waste water of the City of Zenica in
an environmentally and hygienically acceptable
manner.lt represents a significant contribution to
the protection of the environment, in particular
the river of Bosniaand the improvement of the
living conditions both the inhabitans of Zenica
and the population downstream of the city.For
the implementation of the wastewater treatment
project, the City of Zenica was interested in the
governments of Germany and Switzerland why
they are ready to grant non-refundable funds [4].
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U tu svrhu potpisano je nekoliko sporazumnih
dokumenata. Rizik za dostizanje zZeljenog cilja
projekta je trenutni nedovoljni tretman
industrijskih otpadnih voda, Sto je uslov za
dobijanje navedenih sredstava. Nakon pregovora
sa industrijskim  preduze¢ima, odvajanje
idustrijskih otpadnih voda i njihov zaseban
tretman je regulasan posebnim dokumentom
"Obavezivanje i akcioni plan”, kojim su
definisne obaveze i rokovi za sve zainteresovane
strane [5].
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The risk of achieving the desired goal of the
project is the current inadequate treatment of
industrial waste waters, which is a condition for
obtaining the said funds. After negotiations for
industrial enterprises, the separation of industrial
wastewaters and their separate treatment is
regulated by a special document "Commitment
and Action Plan", which defines the obligations
and deadlines for all interested parties [5].



