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Ceské I‘OZVO] Ové agentura tel.: +420 251 108 130, fax: +420 251 108 225
www.czechaid.cz

C.j. 282717/2023-CRA
Smlouva
k verejné zakazce s nazvem

»Vytvoreni generelu vodovodu pro municipalitu Gracanica®

Smluvni strany:

Objednatel: Ceska republika — Ceska rozvojova agentura
Zastoupeny: Ing. Michalem Mincevem, MBA, reditelem

Se sidlem: Nerudova 3, 118 50 Praha 1

ICO: 75123924

Bankovni spojeni:  Cesk4 narodni banka, Na P¥ikopé 28, Praha 1

Cislo Gétu: 0000—72929011/0710

(dale jen ,,objednatel®)

a
Dodavatel: ELKOT Brno, s.r.o.

Zastoupeny: Libor Tupa

Se sidlem: Nezamyslova 2799/28, 615 00 Brno
Zapsany: C 61447 vedena u Krajského soudu v Brné
I1CO: 28325818

DIC: CZ28325818

Bankovni spojeni: =~ Komer¢ni banka, a.s.

Cislo Gétu: 43-3954690237/0100

(dale jen ,dodavatel®)

uzavrely nize uvedeného dne, mésice a roku tuto smlouvu ve smyslu ust. §1746 odst. 2 zakona
¢. 89/2012 Sb., obéanského zakoniku, ve znéni pozdéjsich predpisii:

Clanek 1

Predmeét plnéni smlouvy a opravnéni zastupci smluvnich stran

1.1. Predmét plnéni této smlouvy je specifikovan v Priloze ¢. 1 této smlouvy, kterou
tvori ,,Projektovy dokument®. Pfedmétem plnéni dle této smlouvy je realizace projektu s
nazvem , Vytvoreni generelu vodovodu pro municipalitu Gracanica“ (dale jen ,projekt®)
v sektoru Udrzitelné nakladani s prirodnimi zdroji (dale jen ,predmét plnéni“). Zemi

prijemce se pro tcely této smlouvy rozumi Bosna a Hercegovina.
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1.2. Za objednatele je opravnéna ve vécech této smlouvy jednat tato opravnéna osoba (dale jen

2.1.

2.2,

2.3.

2.4.

2.5.

~opravnény zastupce objednatele®):

SSEIEAE email: SEAERE B EA

ERE B R LI, S

Vendula Karaskova, tel: &z

Za dodavatele je opravnéna ve vécech této smlouvy jednat tato opravnéna osoba (dale jen

sopravnény zastupce dodavatele®):

. -: L Ly = 'F_.-\_I_. . '_:' A Wy ey BN N
Libor Tupa, tel: 75 vm i swes, email: piaf sihAai s,
Clanek 2

Cena plnéni

Objednatel zaplati dodavateli za kompletni realizaci celého pfredmétu plnéni smluvni
celkovou cenu ve vysi 8 640 000 K¢ (slovy: osmmiliontiSestsetctyricettisic korun
ceskych) vcéetné DPH. Smluvni cena je akceptovand obéma stranami jako
neprekrocitelnd a neménna. Za spravnost uréeni sazby DPH nese odpovédnost
dodavatel.

Cast celkové ceny plnéni dle ¢lanku 2.1. této smlouvy, kterou objednatel zaplati
dodavateli za jeho fadné a véas realizované plnéni, resp. jeho ¢ast realizovanou v daném
kalendarnim roce trvani projektu dle této smlouvy ¢ini:

® vroce 2023 maximalné ¢astku 3945 000,- Ké (slovy:
trimilionydevétsetctyticetpéttisic korun ceskych) véetné DPH; na rok 2023
pripadne jedno fakturaéni obdobi, ode dne t¢innosti smlouvy do 30. 11. 2023;

e vroce 2024 maximalné c¢astku 4 695 000- K¢  (slovy:
CtyrimilionySestsetdevadsatpéttisic korun ceskych) véetné DPH; na rok 2024

pripadnou dvé faktura¢ni obdobi, prvni od 1. 12. 2023 do 30. 6. 2024 a druhé od 1.
7.2024 do 30. 11. 2024.

Uhrada jednotlivych ¢4sti celkové ceny plnéni dle tohoto ¢lanku smlouvy bude probihat
vzdy na zakladé faktury vystavené a dorucené dodavatelem objednateli v souladu
s touto smlouvou za skute¢né realizované plnéni v daném faktura¢nim obdobi.

Cast celkové ceny plnéni dle odst. 2.1. této smlouvy stanovené v prvnim kalendainim
roce realizace projektu je nejvyse piipustna a neménna v daném roce. Casti ceny plnéni
stanovené pro néasledujici kalendarni roky provadéni projektu mohou byt snizeny, a to
za podminek uvedenych v odst. 2.6. této smlouvy.

Smluvni cena zahrnuje i veSkeré naklady dodavatele souvisejici s provadénim
predmétu plnéni, napft. cla, celni poplatky, zmény sazby dani, dan z pridané hodnoty
(nebo jeji obdoby), veskeré dalsi poplatky, dale rizika spojena s vlivy zmén kurzii mén,
obecny vyvoj cen, ndklady na zaméstnance, naklady na pohonné hmoty, ¢i jiné naklady
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souvisejici s dopravou, naklady na pojisténi, apod. Dodavatel neni opravnén po
objednateli pozadovat v souvislosti s realizaci predmétu plnéni Zadnou jinou ¢astku,
nez ¢astku uvedenou v odst. 2.1. této smlouvy. Smluvni cena nezahrnuje DPH a celni
poplatky spojené s dodavkou a jejim dodanim v zemi prijemce, nebot je realizace
dodavky od téchto plateb osvobozena, dle Prilohy ¢. 6 této smlouvy.

Objednatel si vyhrazuje pravo upravit rozsah predmétu plnéni dle této smlouvy
v zavislosti na vysi financnich prostredki pridélenych ze statniho rozpoctu nebo pti
zméné vnéjSich okolnosti (napf. pii zméné politické situace, ptirodnich vlivi,
prirodnich katastrof, bezpeénostni situace apod.). V takovémto pripadé by mohla byt
upravena platba dodavateli dle odst. 2.1. této smlouvy. O Gpravé rozsahu predmétu
plnéni, ¢i o konkrétni podobé zizZeni predmeétu plnéni této smlouvy rozhoduje vyhradné
objednatel, pricemz dodavatel je povinen takové rozhodnuti objednatele akceptovat.
Postup smluvnich stran dle tohoto ¢lanku smlouvy nezaklada pravo kterékoli smluvni
strany na ndhradu skody ¢i uslého zisku.

Cena predmétu plnéni je dana souctem polozek v polozkovém rozpocétu predmétu
plnéni, ktery je Prilohou ¢. 2 této smlouvy. V ptipad€, Ze by v pribéhu realizace
predmétu plnéni doslo k provadéni vicepraci, ¢i ménépraci, bude pro uréeni ceny téchto
praci rozhodné cena uvedeni v Pfiloze €. 2 této smlouvy u dané polozky, ktera méa byt
vykonana ve vétSim objemu, nebo ktera vykonana byt nema, pokud bude rozpocet
dodavky tuto polozku obsahovat. V pripad€, ze u piipadnych vicepraci nebude dana
polozka uvedena v Priloze ¢. 2 této smlouvy, bude jeji cena stanovena jako cena v misté
a ¢ase obvykla dohodou smluvnich stran.

Clanek 3
Doba realizace, reportovani a zptisob predani predmétu plnéni

Pocatek realizace predmétu plnéni je stanoven datem nabyti Géinnosti této smlouvy.

Dodavatel se zavazuje realizovat predmét plnéni nejpozdéji do 30. 11. 2024. Plnéni
predmétu smlouvy probiha vletech 2023 - 2024 za podminky schvéleni statniho
rozpoctu pro kazdy rok realizace projektu. Podrobnéjsi specifikace harmonogramu
plnéni je uvedena v Piiloze €. 1 této smlouvy — Projektovy dokument a Piiloze €. 3 této
smlouvy — Casovy harmonogram.

Dodavatel je povinen ptedlozit prilbéZznou zpravu o realizaci predmétu plnéni (dale jen
»pribéznd zprava“) opravnénému zastupci objednatele za kazdé fakturac¢ni obdobi, a to
nejpozdéji posledni den daného fakturaéniho obdobi. Pribézna zprava bude obsahovat
prehled realizovanych aktivit predmétu plnéni dle Prilohy ¢. 1 této smlouvy, dolozeni
jejich pozadovanych vysledkii a zhodnoceni ve vztahu k planu predmétu plnéni,
hodnoceni fizeni realizace predmétu plnéni véetné fizeni rizik, zavéra a pripadnych
doporuceni k dalsimu postupu.
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Priibézna zprava bude zpracovina na objednatelem stanoveném formulafi pro
pribéznou zpravu o realizaci predmeétu plnéni. Zprava véetneé vsech relevantnich priloh
bude predloZena v éeském jazyce pouze v elektronické podobé do datové schranky CRA,
rozsahlejsi soubory je poté mozné postoupit pres datova ulozisté, pricemz takto zasilané
dokumenty musi byt pro zadavatele dostupné po dobu min. 30 dni a nesmi byt
zpoplatnéné, ¢i na datovém nosici typu flashdisk. V tisténé podobé bude zasildna pouze
ta verze priibézné zpravy, ktera byla schvalena opravnénym zastupcem objednatele,
a to nejpozde€ji do 30 dni od jejiho schvaleni.

Objednatel si vyhrazuje pravo pisemné pozadat o zhotoveni dodate¢né priibézné zpravy
véetné vSech podkladi nezbytnych k posouzeni realizace predmétu plnéni (napi.
odbornych zprav, primarni dokumentace apod.) kdykoli i mimo vySe stanovené
terminy, nejvySe vSak jednou za kalendarni rok. Dodavatel je povinen predlozit
dodate¢nou pribéznou zpravu na zakladé pisemné vyzvy ze strany objednatele ¢i jim
povéreného zastupce nejpozd€ji vSak do 30 kalendarnich dnti od doruceni této vyzvy,
a to bezplatné bez naroku na tthradu jakychkoli ndkladd pojicich se se zpracovanim této
Zpravy.

Dodavatel se dle Prilohy ¢. 1 této smlouvy zavazuje predat prijemci projektu vystupy
predmétu plnéni 30. 11. 2024. O predani bude smluvnimi stranami a pfijemcem
projektu sepsan predavaci protokol dle vzoru stanoveného objednatelem, ktery musi
byt podepsan opravnénym zastupcem objednatele ¢i objednatelem povérenou osobou.
Objednatel neni povinen predmét plnéni prevzit, tj. podepsat protokol, pokud vykazuje
vady a nedodélky. V takovém pripade, se predmét plnéni ¢i jeho ¢ast az do odstranéni
vSech vad a nedodélkti nepovazuje za predany a dokonéeny. O predani predmétu plnéni
po odstranéni vad bude sepsdn predavaci protokol ve smyslu tohoto odstavce.
Dodavatel se zavazuje odstranit vady a nedodélky nebrénici uzivani uvedené
v predavacim protokolu, pokud objednatel pfredmét plnéni prevzal, nejpozdéji do 15
dnil od podpisu predavaciho protokolu. O odstranéni vad a nedodélkdi nebranicich
uzivani bude sepsan piredavaci protokol analogicky.

Po ukonceni predmétu plnéni a odstranéni piipadnych vad a nedodélki dle odst. 3.5.
Smlouvy, je dodavatel povinen ptedat objednateli zavéreénou zpravu o realizaci
predmétu plnéni (déle jen ,zaveérecna zprava®). Zavéreéna zprava za kompletni predmét
plnéni bude predloZena nejpozdé€ji do jednoho meésice od podpisu predavaciho
protokolu viz odst. 3.5, a to v elektronické podobé (e-mailem ¢i datovou schrankou) na
objednatelem stanoveném formulafi vceském jazyce. Prilohou zpravy musi byt
podepsany predavaci protokol dle odst. 3.5. této smlouvy. Soucéésti zpravy bude téz
stru¢né shrnuti vysledk realizace v ¢eském a anglickém jazyce.

Objednatel se zavazuje informovat dodavatele, zda zpravu (viz odst. 3.3., 3.4. a 3.6.)
schvaluje ¢i zda poZaduje jeji pirepracovani ¢i doplnéni, nejpozdéji do 3 tydni od jejiho
dorucéeni. Nebude-li objednatel vtéto lhtité dodavatele informovat, nejedna se o
schvaleni zpravy. Bude-li objednatel pozadovat prepracovani ¢i doplnéni zpravy,
zavazuje se dodavatel zpravu doplnit ¢i piepracovat do 2 tydni a dorudit ji objednateli.
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Tento postup se bude opakovat, véetné uvedenych lhit, dokud nebude zprava
objednatelem schvélena.

Po schvaleni zpravy (viz odst. 3.3., 3.4. a 3.6.) opravnénym zastupcem objednatele zasle
dodavatel jeji finalni verzi v elektronické podobé e-mailem zastupitelskému uiradu
Ceské republiky v zemi p¥ijemce (dale jen ,ZU Sarajevo®), a to nejpozdé&ji do 15 dni od
jejiho schvéleni, pricemz opravnéna osoba objednatele bude v kopii tohoto e-mailu.
Kontaktni tidaje na zastupce ZU Sarajevo pieda opravnény zistupce objednatele
dodavateli po podpisu smlouvy smluvnimi stranami.

Dodavatel bude od zac¢atku realizace pfedmétu plnéni elektronickou formou podévat
opravnénému zastupci objednatele pravidelné c¢tvrtletni zpravy o pribéhu realizace
(tzv. monitorovaci zpravy). Tyto zpravy budou zpracovany v ¢eském jazyce a jednom
z oficidlnich jazyki Bosny a Hercegoviny (dale jen ,mistni jazyk“). Povinnost
dodavatele predkladat monitorovaci zpravy objednateli konc¢i v okamziku, kdy
dodavatel predloZzi objednateli posledni priibéznou zpravu o realizaci predmétu plnéni
(viz odst. 3.3.). Obsahem zprav bude zejména informace o provedenych pracich v
hodnoceném obdobi, finanénim a ¢asovém plnéni a planu ¢innosti na dalsi kalendarni
Ctvrtleti. V pripadé odchylek od vécného ¢i ¢asového plnéni bude uvedeno zdivodnéni
téchto odchylek a navrh jejich reSeni. Zpravy budou dodany vidy nejpozdéji do
desatého dne néasledujiciho kalendarniho mésice po skonceni kalendafniho ctvrtleti
emailem na email opravnéného zastupce objednatele..

Clanek 4
Platebni podminky a fakturace

Objednatel a dodavatel se dohodli na fakturaci platby odpovidajici vécnému plnéni
predmétu smlouvy vsouladu sPrilohou ¢. 1 této smlouvy, vidy za skutecné
realizovanou ¢ast predmétu plnéni, na néjz je vazana priibézna zprava ve smyslu odst.
3.3. této smlouvy. Fakturace posledni platby je vedle odsouhlaseni priibézné zpravy
objednatelem podminéna podpisem predavaciho protokolu dle odst. 3.5. této smlouvy.

Dodavatel se zavazuje predat objednateli fakturu do deseti dni od odsouhlaseni
pribézné zpravy objednatelem. Pokud dodavatel preda objednateli fakturu pred
schvalenim prabézné zpravy (a bez podpisu predavaciho protokolu v ptipadé posledni
fakturace), nebude na ni bran zretel. Faktura bude objednateli pfedéna v elektronické
podobé (prostiednictvim datové schranky ¢i e-mailem).

Vsechny faktury vystavené dodavatelem musi mit tyto nalezitosti:
e informaci, Ze se jedna o projekt ZRS CR pro piislusny rok,
e nazev projektu: ,Vytvoieni generelu vodovodu pro municipalitu Gracanica®,

e (islo projektu: BA-2021-002-F0O-14021,
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e (islo smlouvy,

e oznaceni faktury a jeji ¢islo,

e nazev a sidlo dodavatele,

e ICO, DIC, piipadné &islo registrace dodavatele,

e bankovni spojeni,

e fakturovana castka, véetné vycisleni pripadné DPH.

Faktury vystavené dodavatelem budou splatné do 30 kalendafnich dni po jejich
obdrZeni opravnénym zastupcem objednatele.

Objednatel miize faktury vratit do data jejich splatnosti, pokud budou obsahovat
nespravné nebo neudplné néaleZitosti ¢i tidaje, nebo nebudou odpovidat podminkam
a principtim této smlouvy.

Clanek 5

Préiva a povinnosti smluvnich stran

Dodavatel se zavazuje realizovat predmét plnéni za podminek a zptisobem v této
smlouvé a jejich prilohach stanovenym.

Objednatel se zavazuje zaplatit za realizaci predmétu plnéni cenu dle ¢él. 2
a zptisobem dle ¢l. 4 této smlouvy.

Dodavatel je povinen informovat objednatele bez zbyte¢ného odkladu
o vSech okolnostech, které by mohly byt na prekazku plnéni predmétu
smlouvy a navrhovat Feseni. Objednatel si vyhrazuje pravo navrhovana reseni
s fAdnym zdtvodnénim zcela zamitnout.

Dodavatel se zavazuje pti vykonavani vsech aktivit pfedmétu plnéni podle Prilohy ¢. 1
této smlouvy postupovat tak, aby nedochazelo k zadnym neopodstatnénym prodlevam.

Dodavatel je povinen informovat objednatele o jakékoli zméné v pravni subjektivité
a 0 zméné udajt zapsanych v obchodnim rejstriku, pripadné v podobné evidenci.

Objednatel ma pravo pristupu ke vsem informacim, dokladim vztahujicim se
k realizaci predmétu plnéni a do vSech mist vrozsahu potfebném k provedeni této
kontroly, dodavatel je povinen tuto kontrolu zprostredkovat.

Dodavatel se zavazuje pri vyuziti vysledk realizace predmeétu plnéni, ktery je
predmétem této smlouvy, pro acely védecké, vizkumné a publikaéni, a pti jakémkoli
podéavani informaci o predmétu plnéni tfetim strandm, vyslovné uvést, Ze projekt byl
financovén ze zdroji statniho rozpoétu Ceské republiky, v rAmci programu Zahrani¢ni
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rozvojové spoluprace Ceské republiky (dile jen ,,ZRS CR¥). Viechny publikované
materialy a predané vystupy vztahujici se k predmétu plnéni v pribéhu realizace i po
ukonéeni predmétu plnéni budou oznadeny logem ZRS CR, které bude dodavateli
poskytnuto objednatelem v elektronické podobé. VZdy, kdyz dodavatel pouZije své logo,
musi vedle n&j a miniméalné ve stejné velikosti pouzit i logo ZRS CR. Dodavatel se
zavazuje prirealizaci predmétu plnéni dodrzovat Pravidla, povinnosti a doporuceni pro
zajisténi vnéjs$i prezentace (publicity) ZRS CR pro realizatory projekti, uvedené
v Priloze €. 4 této smlouvy.

Dodavatel je opravnén pouzit k referenénim acelim informaci o Gcasti na predmeétu
plnéni v rozsahu pisemné odsouhlaseném objednatelem.

Smluvni strany se zavazuji, Ze pti plnéni zavazki a povinnosti vyplyvajicich z této
smlouvy budou vzdy postupovat a vystupovat ve vzajemné soucinnosti a jednat tak, aby
bylo zachovano a Siteno dobré jméno druhé strany a vyvaruji se takovych jednani, ktera
by mohla ohrozit ¢i poskodit dobré jméno druhé smluvni strany. Dale se zavazuji, zZe
7zadna ze smluvnich stran nezaml¢i druhé smluvni strané zZadnou okolnost, kterou se
dozvi béhem realizace prav a povinnosti vyplyvajicich z této smlouvy a ktera by mohla
jakymkoli zptisobem ovlivnit nebo zménit zdAmér predpokladany touto smlouvou.

Smluvni strany se zavazuji ridit ustanovenimi mezinarodni smlouvy ¢é. 25/2000 Sb.
m. s., Umluva o boji proti podplaceni zahranic¢nich verejnych ¢initeld v mezinarodnich
podnikatelskych transakcich.

Objednatel se zavazuje spolupracovat se dodavatelem vrozsahu nutném Kk plnéni
predmétu smlouvy. Objednatel poskytne dodavateli iidaje potirebné k plnéni predmétu
smlouvy. Dodavatel takto ziskané idaje pouzije pouze pro plnéni smlouvy.

Dodavatel bude provadét predmeét smlouvy prostiednictvim svych zameéstnancd,
pripadné i s vyuzitim poddodavek. Dodavatel ponese plnou odpovédnost za jednani
a opominuti svych zaméstnancti a za Fadné provedeni pripadnych poddodavek.
Dodavatel se zavazuje fadné poucit své zaméstnance a poddodavatele a zajistit, aby pri
provadéni predmétu smlouvy postupovali s nélezitou odbornou pédéi.

Dodavatel se zavazuje realizovat predmeét plnéni této smlouvy v souladu s pravnimi
predpisy platnymi a Géinnymi v zemi piijemce. Dodavatel se zavazuje, Ze on, ptipadné
jeho poddodavatel, bude pii provadéni predmétu smlouvy disponovat prisluSnymi
opravnénimi ¢i licencemi, které jsou vyZzadovany pravnimi predpisy v zemi piijemce
v souvislosti s realizaci predmétu plnéni. Dodavatel prohlasuje, Ze se s pravnimi
predpisy Géinnymi v zemi prijemce souvisejicimi s realizaci predmétu plnéni nalezité
seznamil jesté pred podpisem této smlouvy a neni mu znadmo nic, co by mu v realizaci
predmétu plnéni branilo, coz podpisem této smlouvy stvrzuje. Dodavatel se zavazuje
zajistit, Ze se poddodavatel, ktery je
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a) ruskym statnim prislusnikem, fyzickou ¢i pravnickou osobou nebo subjektem ci
organem se sidlem v Rusku,

b) pravnickou osobou, subjektem nebo organem, ktery je z vice nez 50 % primo ¢i
neprimo vlastnén nékterym ze subjektti uvedenym v pism. a) tohoto odstavce, nebo

¢) fyzickou ¢i pravnickou osobou, subjektem nebo organem, ktery jedna jménem nebo
na pokyn nékterého ze subjektii uvedenym v pism. a) nebo b) tohoto odstavce,

nebude podilet na pfedmétu plnéni v objemu vétSim nez 10 % hodnoty predmétu

plnéni.

Dodavatel se zavazuje realizovat odpovidajici ¢asti predmétu plnéni prostrednictvim
osoby, kterou byla prokazovana kvalifikace vramci zadavaciho tizeni na predmét
plnéni této smlouvy (dale jen ,,zadavaci rizeni):

Hlavni inzenyr - osoba povérena vedenim zakazky (tj. predmétu plnéni): Doc. Ing.
Vladimir Havlik, CSc.

Specialista - ¢len tymu odpovédny za zpracovani matematicko-simula¢niho
hydraulického modelu vodovodu: Ing. Zdenék Pliska

Tlumocénik: Mgr. Damir Kasum
Vzorkar: Ing. Pavel Ondracek

Dodavatel je opravnén zménit takovou osobu pouze z vaznych diivodu a s predchozim
souhlasem objednatele. Dodavatel je povinen v takovém pripadé prokazat, ze i nadale
spliiuje kvalifikaci poZadovanou v ramci zadavaciho Fizeni.

Objednatel je opravnén pozadovat a dodavatel je povinen zabezpecit zménu cClena
realiza¢niho tymu, pokud je jeho ¢innost nedostateéna nebo neuspokojiva, zejména
v pripadech, kdy:

e kontrola, obecnd bezpeénost, organizace a koordinace provadéni predmeétu plnéni
nejsou dostate¢né nebo uspokojivé;

e kvalita praci a sluzeb neodpovida pozadavkim této smlouvy;

¢ nejsou vykonavany pokyny objednatele vydané podle této smlouvy;

¢ bude dan jiny zdvazny diivod pro zmeénu ¢lena realiza¢niho tymu.

Dodavatel je povinen navrhnout nového ¢lena realiza¢niho tymu do 10 dnti od doruceni
zadosti objednatele. Pokud dodavatel v zadavacim fizeni vefejné zakazky prokazoval
ptvodnim ¢élenem realizaéniho tymu kvalifika¢ni predpoklady, novy ¢len realiza¢niho
tymu musi splnovat kvalifikaénimi predpoklady na ¢lena realiza¢niho tymu stanovené
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v zad4vacim rizeni vefejné zakazky. Novy ¢len realiza¢niho tymu musi byt odsouhlasen
objednatelem postupem obdobnym postupu dle odstavce 5.15. této smlouvy.

Veskeré odborné prace musi vykonévat pracovnici dodavatele nebo jeho poddodavateli
majici prislusnou kvalifikaci. Tuto kvalifikaci je povinen dodavatel na pozadani
prokazat objednateli do dvou pracovnich dni.

Clanek 6
Autorska prava

V pripadé, ze v ramci plnéni dle této smlouvy bude dodavatelem vytvoreno autorské
dilo, udéluje dodavatel objednateli vyhradni opravnéni k vykonu prava na takové dilo
(akoZ i na jeho jednotlivé c¢asti a faze). Objednatel je opravnén uzit toto dilo
v neomezeném rozsahu vSemi zplisoby uvedenymi v ustanoveni § 12 odst. 4 zdkona
¢. 121/2000 Sb., autorského zakona, ve znéni pozdéjsich predpisi, a to bez ¢asového,
tizemniho nebo mnozstevniho omezeni. Uplata za poskytnuti takového opravnéni je
zahrnuta v cené uvedené v odst. 2. 1. této smlouvy.

Dodavatel prohlasuje a ruci za to, Ze vystupy nebo jejich jednotlivé soudasti a jakoz
i vykon prav lze uzit a ze tyto vystupy neporusuji nebo nezasahuji jakymkoli zptisobem
do autorskych prav nebo jinych prav dusevniho nebo priimyslového vlastnictvi tietich
osob. Dodavatel bez zbyte¢ného odkladu nahradi objednateli na jeho zadost jakoukoli
Skodu vzniklou v diisledku poruseni nebo zasahti do takovych prav tietich osob.

Clanek 7

Ukonceni smlouvy a smluvni pokuty

Objednatel je opravnén odstoupit od této smlouvy, jestlize dodavatel:

a) nabizel, daval, prijimal nebo zprostredkovaval né€jaké hodnoty s cilem
ovlivnit chovani nebo jednani kohokoli, at jiz statniho urednika nebo
nékoho jiného, pfimo nebo nepfimo, vzadavacim fizeni nebo pri
provadéni smlouvy; nebo

b) zkresloval skutecnosti za ucelem ovlivnéni zadavaciho tizeni nebo
provadéni smlouvy ke Skodé objednatele, véetné uziti podvodnych
praktik k potlaceni a sniZzeni vyhod volné a oteviené soutéze; nebo

C) jestlize vii¢i majetku dodavatele bude probihat insolvenc¢ni fizeni,
v némz bude vydano rozhodnuti o ipadku nebo insolvenéni navrh bude
zamitnut proto, Ze majetek nepostacuje k thradé nakladt insolvenéniho
fizeni nebo pokud bude konkurs zrusen proto, Ze majetek je zcela
nepostacujici nebo bude zavedena nucend sprava podle zvlastnich
pravnich ptredpisti nebo pokud bude dodavatel v likvidaci; nebo

d) v pripadé podstatného a zavazného poruseni nebo nedodrzeni
sjednanych podminek dodavatelem, za které se pro tento tcéel povazuje
umyslné poruseni nebo nedodrzeni zavazk dodavatel neplnénim nebo
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opozdénym plnénim predmétu smlouvy a/nebo zavazki uvedenych v ¢l.
3 této smlouvy a/nebo neumoznéni kontroly predmétu plnéni
objednateli ve smyslu ust. odst. 5.6. smlouvy ¢i neodstrani vady ve
smyslu odst. 3.5. této smlouvy.

Objednatel je opravnén smlouvu vypovédét i bez udani dtivodu. Vypovédni doba ¢ini
jeden kalendaini meésic a po¢ina bézet prvnim dnem kalendainiho mésice nasledujicim
po mésici, v némz byla vypovéd dorucena dodavateli.

Dodavatel se zavazuje zaplatit objednateli smluvni pokutu ve vysi 5 000,- K¢ za kazdy
i zapocdaty den prodleni s dokonéenim kazdé ¢asti pfedmétu plnéni, na kterou je vdzana
pribézna zprava, v terminu uvedeném v odst. 3.3. této smlouvy.

Dodavatel se zavazuje uhradit objednateli smluvni pokutu ve vysi 1 000,- K¢ za kazdy
i zapocaty den prodleni se splnénim kazdé z nasledujicich povinnosti:

e odevzdani priibézné zpravy v terminech uvedenych v odst. 3.3. této smlouvy;

¢ odevzdani dodate¢né priibézné zpravy v terminech uvedenych v odst. 3.4.této
smlouvy;

e odevzdani zavérecné zpravy v terminu uvedeném v odst. 3.6. této smlouvy;
¢ odevzdani prepracované ¢i doplnéné zpravy dle odst. 3.7. této smlouvy;

e odevzdani monitorovaci zpravy vterminech uvedenych vodst. 3.9. této
smlouvy;

e odevzdani schvalené zpravy (viz odst. 3.8. této smlouvy) ZU Sarajevo;

e odstranéni vady ¢i nedodélku predmétu plnéni nebraniciho uzivani uvedeného
v predavacim protokolu ve lhiité uvedené v odst. 3.5. této smlouvy, a to za
kazdou jednotlivou vadu ¢i nedodélek,

e odstranéni uplatnéné vady pfedmeétu plnéni v zarucni dobé ve lhité uvedené
v odst. 8.3. této smlouvy.

V ptipad€, Ze objednatel neinformuje dodavatele ve lhaté tii tydnt, zda zpravu
schvaluje ¢i nikoli (viz odst. 3.7. této smlouvy), zavazuje se dodavateli uhradit smluvni
pokutu ve vysi 1 000,- K¢, a to za kazdy i zapocaty den prodleni se splnénim této
povinnosti, avsak nikoli v pripadé, Ze prodleni bude zavinéno objektivnimi vnéjsimi
okolnostmi, které objednatel nezpiisobil.

Pokud jsou splnény podminky pro odstoupeni od smlouvy ze strany objednatele, mtze
objednatel soucasné s odstoupenim od smlouvy uplatnit narok na smluvni pokutu
z divodu poruseni smluvni povinnosti, které bylo divodem objednatele pro odstoupeni
od této smlouvy, a to ve vysi 5 % celkové ceny plnéni, uvedené v odst. 2.1. této smlouvy.

Vsechny smluvni pokuty uvedené v tomto c¢lanku této smlouvy je dodavatel povinen
uhradit objednateli do 30 kalendarnich dni po dorucéeni pisemného uplatnéni naroku
na smluvni pokutu a jejiho vycisleni ze strany objednatele, pokud v pisemném
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uplatnéni smluvni pokuty nebude uveden termin pozdé;jsi, ¢i zapocteni smluvni pokuty,
oproti platbé, kterou ma objednatel uhradit dodavateli.

7.8. Uhrazenim smluvni pokuty neni dotéen narok objednatele na thradu vzniklé skody.
Smluvni strany se dohodly, Ze nebudou aplikovat ust. § 2050 ob¢anského zakoniku.

Clanek 8

Odpovédnost smluvnich stran, vyskyt Zivelné pohromy a neoc¢ekivany zasah vyssi moci

8.1. Dodavatel provadi prace v Ceské republice i v zahrani¢i na vlastni riziko, vlastni
néklady a na vlastni odpovédnost. Objednatel nenese Zddnou odpovédnost za skody
vzniklé pfi TeSeni projektu nebo v souvislosti s feSenim projektu dodavateli ani
zadnému dalsimu subjektu.

8.2. V ptipadé vyskytu zZivelné pohromy, epidemie, valeéného konfliktu apod. doloZeného
vyjadfenim ZU Sarajevo, kterd znemozni realizaci pfedmétu plnéni, prerusi dodavatel
neprodlené prace na realizaci predmétu plnéni a predloZi objednateli pisemnou zpravu
o pribéhu feseni pfedmeétu plnéni, a to nejpozde€ji do 30 kalendarnich dni ode dne,
kdy k preruseni praci doslo. Dodavatel je povinen pokracovat v realizaci predmétu
plnéni bez zbytecného odkladu po skonceni prekazek bréanicich v provadéni praci,
nebude-li objednatelem po dohod€ s dodavatelem stanoven jiny postup, vcetné
mozného ukonceni realizace predmétu plnéni (zejména, nebude-li mit dalsi plnéni
smysl, prekazky v realizaci predmeétu plnéni budou trvat déle nez Sest mésict apod.).
O dobu pteruseni praci budou posunuty terminy plnéni stanovené v této smlouveé
a jejich prilohach. V pripadé ukonceni realizace predmétu plnéni bude dodavatelem
uhrazena ¢astka odpovidajici dosud provedenym a neuhrazenym pracim.

8.3. Dodavatel poskytuje na dodany predmét plnéni zaruku v délce 2 let. Zarucni doba
pocne béZet okamzikem predani predmeétu plnéni dle odst. 3.5. této smlouvy. V zaruéni
dobé se zhotovitel zavazuje bezplatné odstranit vady pfedmétu plnéni, a to nejpozdé;ji
do 30 dnti od vyrozuméni o vadé pfedmétu plnéni ze strany objednatele nebo prijemce
predmétu plnéni. Vyrozuméni o vadé bude zaslano na email opravnéné osoby
dodavatele nebo na adresu dodavatele.

Clanek 9

Ustanoveni tykajici se ochrany osobnich adaju

9.1. Objednatel pfed4va dodavateli osobni idaje nezbytné pro plnéni vySe uvedené smlouvy
ze strany dodavatele a dodavatel je tedy v pozici zpracovatele ve smyslu Narizeni
Evropského parlamentu a Rady (EU) 2016/679 ze dne 27. dubna 2016 o ochrané
fyzickych osob v souvislosti se zpracovanim osobnich Gdajti a o volném pohybu téchto
udaji a o zruSeni smeérnice 95/46/ES, (dale jen ,,GDPR®). Dodavatel se zavazuje
postupovat v souladu se zakonem ¢. 110/2019 Sb., o zpracovani osobnich udaji, ve
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znéni pozdéjsich predpisti. Osobni ildaje predavané dodavateli jsou blizZe specifikovany
v Priloze ¢. 7 této smlouvy.

Osobni tdaje budou dodavatelem zpracovavany pouze po dobu trvani smlouvy.

Dodavatel se zavazuje, Ze bude dodrzovat veskeré povinnosti stanovené mu pravnimi
predpisy upravujicimi ochranu osobnich udaji, zejména pak GDPR, a zachovavat
mlcenlivost ohledné osobnich tdajt ziskanych od objednatele.

Dodavatel se zavazuje, Ze bude zpracovavat osobni idaje pouze na ziklad€ doloZenych
pokynii objednatele a informuje objednatele o pripadnych pozadavcich na predéani
osobnich tdaji do tieti zemé nebo mezinirodni organizaci, pokud pravni predpisy
nestanovi, zZe toto informovani z diilezitych dtivodt vefejného zajmu neni mozné.

Dodavatel se zavazuje, Ze zajisti, aby se osoby opravnéné pro néj zpracovavat osobni
udaje zavazaly k mlcéenlivosti nebo aby se na né vztahovala zakonna povinnost
mléenlivosti.

Dodavatel se zavazuje, Ze dodrzi podminky stanovené objednatelem pro zapojeni
dalsiho zpracovatele, zejména bude vybirat dalsiho zpracovatele se zvl4Stni peélivosti
a bude od néj pozadovat takové zaruky, které zabezpeci ochranu osobnich tdaji aspon
v rozsahu odpovidajici tirovni zabezpeceni dodavatele a pozadavkiim GDPR. Zapojeni
dalsiho zpracovatele je mozné jen s pisemnym souhlasem objednatele.

Dodavatel se zavazuje, zZe poskytne soucinnost objednateli pro splnéni jeho povinnosti
vyridit Zadost subjektu udaji vztahujici se k vykonu jeho prav akjednanim
s dozorovym orgéanem.

Dodavatel se zavazuje, Ze osobni tidaje ziskané od objednatele nijak nezneuzije pro sviij
prospéch nebo ve prospéch tteti osoby.

Dodavatel prohlasuje, Ze osobni tidaje ziskané od objednatele budou dostate¢né
chranény jeho systémem technickych a organizacnich opatteni. Tento systém ochrany
se zavazuje pravidelné kontrolovat. V rdmeci téchto opatieni bude dodavatel zejména
nakladat s osobnimi ddaji tak, aby nebyly zpristupnény nepovolanym osobam, tj.
osobni idaje v listinné podobé, na vyménnych a vyjimatelnych datovych médiich bude
uklddat mimo dosah tretich osob vuzamykatelnych prostorech nebo skfinich
a vypocetni techniku zabezped¢i ptistupovym heslem.

Dodavatel se zavazuje prijmout takova technicki a organizacni opatteni, aby dosahl
stejné nebo vyssi trovné ochrany jako objednatel, pokud to po ném lze spravedlivé
pozadovat s ohledem na vysi naklad, kterou na tato opatieni bude muset vynalozit.

Dodavatel se zavazuje, Ze s objednatelem bude spolupracovat pii posuzovani vlivu na
ochranu osobnich tdaji a v otazkach zabezpeceni osobnich wdaji a ohlasovani
poruseni tohoto zabezpeceni.

Dojde-li k poruseni zabezpeceni osobnich udaji je dodavatel povinen tuto skutecnost
bez zbyte¢ného odkladu ohlasit objednateli, nejpozdéji pak do 48 hodin.
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Dodavatel se zavazuje, Zze poskytne objednateli veSkeré informace nutné k dolozeni
plnéni vSech povinnosti dodavatele pti zpracovani osobnich idajii a umozni objednateli
provadéni kontroly.

V pripadé, Ze ma dodavatel za to, ze urcity pokyn objednatele je v rozporu s GDPR nebo
jinymi pravnimi predpisy tykajicimi se ochrany osobnich tdaj, neprodlené na to
objednatel upozorni.

Po ukonceni poskytovani sluzeb dodavatel provede likvidaci vSech osobnich udaji
zpracovanych pro objednatele s vyjimkou téch osobnich udajt, které si objednatel
vyzada zpét a téch osobnich tdaji, které musi archivovat po dobu stanovenou zakonem
¢. 563/1991 Sb., o udetnictvi, ve znéni pozdéjsich predpisi, nebo jinym pravnim
predpisem.

Pokud dodavatel v priibéhu realizace predmétu plnéni ziska od tiretiho subjektu osobni
udaje, které bude predavat objednateli, je dodavatel povinen zajistit pfed zahajenim
zpracovani od subjektu tidaji nebo jeho zakonného zastupce v piipadé, Ze subjektem
udajt je dité, tohoto tretiho subjektu pisemny souhlas se zpracovanim jeho osobnich
tidajii objednatelem (Ceskou rozvojovou agenturou) a tento pisemny souhlas piedat bez
zbyte¢ného odkladu od jeho ziskani objednateli, pokud nebude mozné zpracovani
osobnich tdajt objednatelem provést v souladu s GDPR bez souhlasu subjektu tdaji.
Souhlas bude udélen na formulati souhlasu, ktery tvoti Ptilohu ¢. 8 této smlouvy.

Clanek 10

Zavérelna ustanoveni

Prava a povinnosti smluvnich stran a veskeré otazky z této smlouvy vyplyvajici, pokud
nejsou upraveny touto smlouvou, fidi se zdkonem ¢. 89/2012 Sb., obcanskym
zakonikem, v platném znéni. Smluvni strany se dohodly, Ze ustanoveni § 647, § 1740
odst. 3, 81757 odst. 2 a 3, 81765 odst. 1, § 1766, § 1793, § 1794, § 1795, 1805 odst. 2
a §1971 obcanského zakoniku, se na pravni vztah zaloZeny touto smlouvou nepouZziji.
V pripadé sporu z této smlouvy sjednavaji smluvni strany mistni prislusnost soudu
v Ceské republice.

Smluvni strany se zavazuji, Ze pfi plnéni zavazk a povinnosti vyplyvajicich z této
smlouvy budou vidy postupovat tak, aby svym jedndnim nebo opomenutim
neposkodily dobré jméno Ceské republiky.

Veskeré zmény a dopliiky této smlouvy mohou byt ¢inény pouze formou pisemnych
dodatki podepsanych opravnénymi zastupci smluvnich stran.

Tato smlouva je vyhotovena ve tfech stejnopisech s platnosti originalu, dva jsou urceny
pro objednatele a jeden pro dodavatele. V ptipadé elektronického podpisu bude
smlouva jen v jednom vyhotoveni s elektronickym podpisem obou smluvnich stran.
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Dodavatel bezvyhradné souhlasi se zvefejnénim své identifikace a dalsich tidaji v této
smlouvé uvedenych, véetné dohodnuté ceny.

Smluvni strany berou na védomi, Ze tato smlouva bude zvefejnéna v registru smluv dle
zakona €. 340/2015 Sb., o registru smluv, jelikoZ je objednatel povinnou osobou ve
smyslu tohoto zdkona, a s jejim zverejnénim souhlasi. Zvefejnéni se zavazuje zajistit
objednatel do 30 dnii od podpisu této smlouvy obéma smluvnimi stranami.

Smlouva nabyvé platnosti dnem podpisu a Géinnosti okamzikem zvefejnéni v registru

smluv.

Nedilnou soucésti této smlouvy jsou tyto prilohy:

Priloha €. 1: Projektovy dokument véetné priloh
Priloha ¢. 2: Polozkovy rozpocet
Piiloha ¢. 3: Casovy harmonogram

Priloha €. 4: Pravidla, povinnosti a doporuceni pro zajisténi vnéjsi prezentace
(publicity) ZRS CR pro realizatory projektt

Priloha €. 5: Vypis z obchodniho rejsttiku dodavatele

Priloha ¢. 6: Dodatek ze dne 2. 4. 2009 k Memorandu o porozumeéni mezi
Ministerstvem zahraniénich véci Ceské republiky a Ministerstvem zahrani¢nich
véci Bosny a Hercegoviny ve véci spoluprace z 22. 6. 2006.

Priloha ¢. 7: Specifikace osobnich tdajt

Priloha ¢. 8: Souhlas subjektu adajt

Smluvni strany potvrzuji, zZe si tuto smlouvu pfed jejim podpisem precetly
a sjejim obsahem souhlasi, Ze nebyla uzaviena vtisni ani za napadné nevyhodnych
podminek. Na diikaz toho pripojuji své podpisy.

V Brné dne:
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Za objednatele: Za dodavatele:
Ing. Michal Minéev, MBA Libor Tupa
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OSN — Organizace spojenych narodi

PPPV — Gipravna pitné vody

RS — Republika srbska v Bosné a Hercegoviné
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1. Shrnuti projektu )

Projekt bude realizovan v rdmci Programu zahrani¢ni rozvojové spoluprace CR a bude
realizovan prostiednictvim dvou vefejnych zakazek CRA: 1) zakazka na vystavbu pitné vody
(PPPV) Stjepan Polje (jiz probihd) a 2) zakazka na piipravu hlavniho strategického planu
vodovodu pro mésto Gracanica veetné osvétové kampané pro obyvatelstvo. Zamérem projektu
je prispéni k rozvojovym cilim OSN v oblasti zajiSténi univerzalniho a rovného pfistupu
k bezpecné a cenové dostupné pitné vode a zaroven dojde 1 k zvySeni efektivity vyuzivani vody
pii zajisténi jejiho udrzitelného odbéru. (OSN SDG cile 6.1 a 6.4).

Zakazka Vytvoreni generelu vodovodu pro municipalitu Gracanica spociva ve vytvoreni
hlavniho strategického planu (generelu) stavajiciho a vyhledového vodovodu pro municipalitu
Gracanica v¢. mistnich obci a mistnich ¢asti. Zakazka bude zahrnovat kromé& zpracovani
matematicko-simulacniho modelu vodovodu také provedeni osvétové kampané pro
obyvatelstvo.

2. Popis vychoziho stavu

2.1. Ekonomicka a socialni situace v zemi, rozvojova strategie zemé

Navzdory zajmu mezinarodniho spolecenstvi a aktivit mezinarodnich donorti a ptes urcity
socioekonomicky rust v poslednich letech patii Bosna a Hercegovina mezi méné rozvinuté
zem¢ evropského kontinentu i samotného zdpadniho Balkanu. Piijem na osobu dosdhl v roce
2020 dle Svétové banky 6 090 USD'. Podle Svétové banky se Bosna a Hercegovina fadi mezi
zem¢e s vys$i sttedni trovni pfijmu a z hlediska indexu lidského rozvoje (HDI; 2020) je BaH
fazena na 73. misto (HDI=0,780) z celkového poétu 189 zemi? Podle tdajii Svétové banky Zilo
v roce 2015 v zemi 17 %> populace pod hranici chudoby a zemé& se potyka s vysokou mirou
nezaméstnanosti, kterd mezi mladymi lidmi (15-24 let) dosahuje az ke hranici 34 %*. Stfedni
délka zivota dosahovala vroce 2019 hodnoty 77,4 let’. Dle piedb&znych zprav ovlivnila
ekonomiku Bosny a Hercegoviny také koronavirova krize, ktera sniZila ptijmy firem v roce
2020 pfedevsim v odvétvich turisticky ruch, doprava a vyroba.

Rozvojové priority Bosny a Hercegoviny byly definovany strategickym dokumentem
»Strategie omezovani chudoby v Bosné€ a Hercegoviné 2004-2007% z roku 2004. Nasledné byly
pfipraveny navrhy celostatnich strategickych dokumentl, které ¢ekaji na schvaleni vladou
Bosny a Hercegoviny. Jedna se piedev§Sim o ,,Strategii rozvoje Bosny a Hercegoviny*,
Lwotrategii socialniho zaclenovani® a ,,Program vefejnych investic®. Hlavni strategické cile
deklarované v  téchto  dokumentech jsou: makroekonomicka stabilita zem¢,

' World Bank. 2021. GNI per capita. Dostupné z:
https://data.worldbank.org/indicator/NY.GNP.PCAP.CD?locations=BA [cit. 16. 7. 2021].

2 UNDP. 2021. Human Development Reports — Bosnia and Herzegovina. Dostupné z:

http://hdr.undp.org/en/countries/profiles/BIH [cit. 16.7.2021].

3 World Bank. 2021. Poverty headcount ratio at national poverty lines. Dostupné z:
https://data.worldbank.org/indicator/S.POV.NAHC?locations=BA [cit. 16. 7. 2021].

4 World Bank. 2021. Unemployment, youth total. Dostupné z:
https://data.worldbank.org/indicator/SL.UEM.1524.ZS?locations=BA [cit. 16. 7. 2021].

5 World Bank. 2021. Life expectancy at birth. Dostupné z:
https://data.worldbank.org/indicator/SP.DYN.LE00.IN?locations=BA [cit. 16. 7. 2021].



konkurenceschopnost, zaméstnanost, udrzitelny rozvoj, integrace do EU a socidlni za¢lefiovani.
Tyto dokumenty do dnesniho dne nebyly schvaleny a jejich schvéleni se neocekava v dohledné
dobg.

2.2. Vladni politika a aktivity donori v daném sektoru

Na urovni entity Federace Bosny a Hercegoviny (FBiH) byla na obdobi 2010-2022 vytvoiena
Strategie nakladani s vodou ve Federaci Bosny a Hercegoviny®, kterd definuje vyuziti vody
v FBiH a zérovein je to zakladni planovaci dokument nakladéni s vodou ve FBiH, ktery je
podpoien Zakonem o vodé ve FBiH'.

V ramci projektd financovanych Svycarskem se v BiH realizoval naptiklad projekt: MEG,
ktery se snazil vyfesit situaci na municipalni rovni ohledné piijatelného obchodniho systému
nastaveni a vybéru cen ve vod¢. Na projekt navazal MEG 2, ktery dale rozpracovava pivodni
téma a k jehoZ financovani se ptipojila EU a Svédsko.

Dal$im aktivnim donorem je Evropské banka pro rekonstrukei a rozvoj, kterd v soucasné dobé
planuje projekt pro zlepseni zasobovani pitnou vodou obce Capljina. Projekt ma byt financovan
z prostiedkit EBRD a v ramci IPA programu EU.

Mezi dalsi vyznamné donory v oblasti vodohospodaistvi Ize zaradit UNDP, EU prostiednictvim
fondii IPA a rozvojové agentury stati EU. VétSina projektl je zaméfena na dodavky pitné vody,
nebo na hospodareni s odpadnimi vodami, které je spojeno s ochranou Zivotniho prostredi.

2.3. Kontext spoluprice ZRS CR v Bosné a Hercegoviné

Bosna a Hercegovina (dale jen BaH) patii k ,tradicnim* pfijemclim rozvojové pomoci
poskytované Ceskou republikou do zahraniéi. V dobé vale¢ného konfliktu v 90. letech byla do
BaH poskytovana €eskou stranou humanitarni pomoc, kterd v rdmci povale¢né rekonstrukce
prerostla v rozvojovou spolupraci mezi CR a BaH. Od roku 1999 jsou v BaH v souladu s
usnesenim vlady CR realizovany komplexng&j§i rozvojové aktivity. V koncepci zahrani¢ni
rozvojové spoluprace z roku 2004, definovala Vlada CR BaH jako jednu z osmi prioritnich
zemi, se kterymi bude dale zahrani¢ni rozvojova spoluprace rozvijena. Dlivodem této volby
byla nejenom existence vzajemnych hospodatskych, politickych a kulturnich vazeb mezi
zemémi a ,,tradice* rozvojové spoluprace jako takové, nybrz pravé téz skutecnost, ze zemé v
dobé piipravy koncepce do urcité miry stdle prochazela povalecnou obnovou a pattila mezi
nejméné rozvinuté staty evropského kontinentu. Podpora hospodaiského a socidlniho rozvoje
je rovnéZ povazovana za dulezitou z hlediska stabilizace regionu a pro predpokladané ptipojeni
zemé k EU. V souladu se zamérem V1ady CR dlouhodob& smé&fovat rozvojovou pomoc do BaH,
byl za Gcelem lepsi koordinace, predikce spoluprace a planovani aktivit formulovan komplexni
program pro léta 2006-2010. Program definoval jako klicové oblasti intervence sektor
zemédelstvi a rozvoje venkova, sektor dopravy a sektor ekonomického a primyslového rozvoje
(v€etné podpory socidlni a zdravotni infrastruktury). Dlouhodobé smétovani rozvojoveé

6 Strategie naklddani s vodou v FBiH dostupna zde:
http://www.voda.ba/doc/Strategija_upravljanja_vodama FBiH 2010-2022.pdf
7 Zéakon o vodé v FBiH, dostupny zde: http://www.voda.ba/zakoni/47hrv.pdf



spoluprace CR do BaH bylo potvrzeno v roce 2010 novou koncepci Vlady CR pro 1éta 2010—
2017, kdy zem¢ zistala prioritni zemi s vlastnim programem spoluprace. Dale nasledoval také
novy program pro léta 2018-2023, ktery je zpracovan v souladu s rozvojovymi strategiemi
zem¢, orientuje budouci spolupraci do sektoru zasobovani pitnou vodou a sanitace, statni
spravy a obCanské spolec¢nosti a vyroby a dodavky energie. Pro oblast vody a sanitace je pro
zahraniéni rozvojovou spolupraci CR s BaH prioritou piedeviim zaji§téni zasobovani pitnou
vodou a sanitace se zaméfenim na Upravny pitné vody, vodovody, Cistirny odpadnich vod a
systémy odvadéni odpadnich vod.

V minulosti jiz CRA realizovala v BaH né&kolik projekti v sektoru vody a sanitace. Jedna se
predevsim naptiklad o projekt ,,Rekonstrukce Cistirny odpadnich vod v Gradacaci‘ nebo projekt
»Podpora zasobovani vodou v municipalit¢ Gradiska“. Dalsi projekty byly realizovany také
v ostatnich zemich regionu. Jednim z nich byl napt. projekt ,,Rekonstrukce systému zédsobovani
pitnou vodou municipality Bela Crkva“ nebo Zlepseni pfistupu k pitné vode v obci Osecina-
Beloti¢ v Srbské republice. Cilem obou téchto projekti bylo zlepsit ptistup v zdsobovani pitnou
vodou vystavbou vodovodu a dalSich soucésti zdsobovaciho systému. V lofiském roce byl
v BaH zahjjen tiilety projekt na rekonstrukci a rozsifeni upravny pitné vody v municipalité
Tesli¢ v Republice srbské v BaH.

2.4. Systém zasobovani pitnou vodou v municipalité Gracanica

Mésto Gracanica se nachdzi v severni ¢asti BaH na Gzemi Tuzlanského kantonu a je soucasti
entity Federace Bosny a Hercegoviny. Nachédzi se ve vzdélenosti cca 40 km od hranic s
Chorvatskem. V $ir§Sim mé&st€ Zije asi 43 tisic obyvatel, z toho ve mésté Gracanica je asi 12 tisic
obyvatel.®

Municipalita Gracanica se sklada z 23 obci (tzv. mjesnih zajednica), jmenovité to jsou:
Babi¢i, Buk, Doborovci, Donja Lohinja, Donja Orahovica, DZakule, Gornja Lohinja,
Gornja Orahovica, Gornji Doborovci, Gracanica, Lendiéi, Lukavica, MaleSi¢i, Miricina,
Piskavica, Pribava, Prijeko Brdo, RaSljeva, gkahovica, Soko, Stjepan Polje, Trnovci a
Vranovici.

Zasobovani vodou mésta Gracanica se v soucasné dob¢ provadi prostiednictvim centralniho
vodovodu, ktery zahrnuje mésto Gracanica, obec Pribava a pak nékolik oddélenych
mistnich vodovodii. Zasobovani vodou je zajisStovano z fady zdroji surové vody (cca 7
pramenist’), z nichz nejduilezitéjsi jsou nasledujici:
- pramen Sklop, kde je podzemni voda zachycovéana vrtanymi studnami a ktera slouzi k
zasobovani m¢sta;

- prameny Vrela a IlidZa, coZ jsou pfirodni prameny vyvérajici z vapence a zasobujici
centralni méstsky systém (Vrela a IlidZa) a osadu Soko (Vrela) a ¢aste¢né 1 dalsi obce;

- pramen Bunar v Stjepan Polje, ktery se sklada z vrtané studny, kterd byla vybudovana
na bfehu feky Spreca a ktera zadsobuje obec Stjepan Polje.

8 Udaje dle oficialniho webu mésta Gradanica dostupné z: https://gracanica.gov.ba/gracanica/



http://www.czechaid.cz/projekty/zavedeni-udrzitelneho-systemu-zasobovani-pitnou-vodou-municipality-bela-crkva-srbsko/
http://www.czechaid.cz/projekty/zavedeni-udrzitelneho-systemu-zasobovani-pitnou-vodou-municipality-bela-crkva-srbsko/
http://www.czechaid.cz/projekty/zlepseni-pristupu-k-pitne-vode-v-obci-osecina-belotic/
http://www.czechaid.cz/projekty/zlepseni-pristupu-k-pitne-vode-v-obci-osecina-belotic/

Centrialni vodovodni systém Gracanica, ktery zasobuje méstskou ¢ast Gracanice a
sousedni obec Pribava, je sloZzen ze 7 vodojemi a 5 ¢erpacich stanic. Podrobnéjsi
informace o vodovodni siti v Gracanici jsou uvedeny v Priloze ¢. 2 — Studie zasobovani
vodou (2011).

Od roku 1996 do roku 2018 byly provedeny vyznamné investice ve vodovodni siti v oblasti
Gracanice. Rekonstruovana byla zna¢na ¢ast vodovodni sité, piedevSim vétsi cast hlavnich
dopravnich a ptivodnich potrubi, ale také velka ¢ast distribu¢ni site.

Tim, ze byly do vodovodii vlozeny vyznamné investice véetné¢ vyuziti novych technologii,
doslo v poslednich 10 letech k vyraznému snizeni ztrat ve vodovodnim systému a zasobovani
pitnou vodou probiha bez vyznamnéjsich preruseni dodavek. Piesto né¢které problémy pietrvaji
— jako napftiklad nedostate¢né profily potrubi ¢i potrubi, kterd nesplituji podminky pozarni
ochrany pfevazné v rozvijejici se pramyslové zong.

Komunalni podnik ViK vodu dodava celkem 6 396 uzZivatelim pripojenym k vodovodni
siti, coZ zahrnuje priblizné 15 800 obyvatel v centru mésta Gracanica a MZ Pribava.

ViK spravuje celkem 127 150 m vodovodnich siti. Potrubi jsou vyrobena z riiznych druht
materiald, ale novéjsi potrubi jsou vétSinou vyrobena z polyethylenu.
Stari vodovodu je uspokojivé. Velké procento potrubi je mladsi nez 20 let (asi 57,67 %).

Procento ztrat v dopravnich a distribu¢nich potrubich je uspokojivé ve vztahu k situaci v Bosné
a Hercegoviné (podle diive provedenych studii). Na zéklad¢ Studie zasobovéani vodou mésta
Gracanica byla celkova délka prepravnich potrubi v roce 2011 asi 16 km, distribu¢nich potrubi
asi 58 km a spojovacich potrubi asi 50 km.

Centralni systém zasobovani vodou ve mésté Gracanica je kombinaci gravitacniho a tlakového
systému. Surova voda z ptirodnich zdrojii (jako napt. Vrela ¢i IlidZa) se gravitaéné dopravuje
do centralniho méstského vodojemu Gaj. V ptipadée vétsi spotieby, €i zakaleni ptirodnich zdroja
pak dochézi k Cerpani vody z vrtané studné Sklop. VétSina systému zasobovani vodou z
méstské nadrze funguje pomoci gravitace (asi 87 %), ale existuji 1 zony, do nichz se voda musi
cerpat (napf. RitaSic¢i a Bahi¢i).

Vodovod se nachazi v pasmu vyskového rozdilu asi 200 m (od 154 m nad motfem do 350 m nad
mofem).
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V roce 2005 byl ve spolecnosti ViK nainstalovan centralni monitorovaci systém pro méteni,
monitorovani a Fizeni SCADA (Supervisory Control and Data Acquisition), ktery zavedl
systém automatické regulace a regulace tlaku v systému.

Vodovod Pribava je nezavislym vodovodem, rovnéz pod jurisdikei ViK Gracanica. Voda je
jimana ze studny Soljanusa, ze které je voda dodavana do vodni nadrze Pribava tlakovym
potrubim.

Jak bylo zminéno vyse, zdroje vody v oblasti Gracanice jsou bud’ pfirodni povrchové prameny,
¢i vrtané studny.



Nejvyznamngj§imi p¥irodnimi prameny jsou Vrela, Ilidza, Zmajevac a Skahovica. Jejich
minimalni kapacita je asi Qmin = 10 1-s™!, coZ ¢ini asi 30 % kapacity viech zdrojii. Na pramenech
Vrelo a Ilidza bylo provedeno navysSeni kapacity v 60. letech minulého stoleti. Vodonosna vrstva
téchto prament je dopliovana infiltraci srazek. Hladina podzemni vody v kolektoru je volna a
predpokladany smér toku podzemni vody je sever-jih a severovychod-jihozdpad. Nejméné
priznivou ¢asti roku z hlediska kapacity je obdobi silnych destt, kdy je na vSech ptirodnich
pramenech patrny vyskyt kalu. V takovém piipad€ musi byt prameny odpojeny od vodovodniho
systému, dokud se hodnota zakalu nesnizi. V soucasné dob¢ neexistuji zadné upravny pitné
vody (PPPV), které by umoznily spotiebu vody i béhem obdobi zakaleni na pramenech, takze
v tomto obdobi se pouzivaji pouze studny, jejichz minimalni kapacita je celkem Qmin =24,90 1-s°
I, tj. asi 70 % kapacity viech pramenist’.

Nejvyznamnéjsi vrtana studna se nazyva Sklop. Sklopsky pramen se skladad ze tfi vrtanych
studni, které byly vybudovany podél feky SokoluSa v prostoru mezi osadou Soko a mé&stskym
centrem Gracanica.

Hlavni dopravni vodovody ve vodovodnim systému Gracanice jsou vybudovany z rtiznych
potrubnich materiald, nejcastéji se jedna o polyetylenové potrubi s vysokou hustotou (HDPE)
a polyvinylchlorid (PVC), ale existuje také malé ¢ast z litinového potrubi. Priméry potrubi
jsou v rozmezi 75 mm do 300 mm.

Od roku 2010 probiha snaha o vyteSeni problémi se zasobovanim pitnou vodou v obci Stjepan
Polje. Byl ptipraven projekt na feSeni zdsobovani pitnou v této obci a vystavba PPPV Stjepan
Polje je jednim z krokti (v soucasné chvili v realiza¢ni fazi jako samostatna zakazka v ramci
tohoto projektu).

Obec je zasobovana ze dvou ptirodnich zdroji (Malesici a Vrela) a pfedevSim v obdobi prosinec
— duben je obec zasobovana z vrtané studné ,,Bunar®. Jedna se o obdobi, kdy pfirodni zdroje
jsou zakaleny a neposkytuji kvalitni pitnou vodu. Situace se zdsobovanim pitnou vodou v MZ
Stjepan Polje je zobrazena na Obr. 2.

Déle se v prilehlych obcich municipalita Gracanica nachazi Fada samostatnych
vodojemi, zahrnujici zdroje vody, vodojemy a rozvodné vodovodni sité, jedna se o
nasledujicich 20 lokalit mistniho vyznamu: Babiéi, Buk, Doborovci, Doborovci Gornji,
Donja Lohinja, Donja Orahovica, DZakule, Gornja Lohinja, Gornja Orahovica,
Lukavica, Malesi¢i, Miri¢ina, Piskavica, Prijeko Brdo, Rasljeva, Soko, Stjepan Polje,
Skahovica, Trnovci a Vranoviéi.
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Obr. 2 Situace se zasobovanim pitnou vodou v MZ Stjepan Polje (Zdroj: Mésto Gracanica,
11/2021)
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3. Analyza problému

Riiznoroda kvalita a nedostatena (zejména v letnich mésicich) dodavka pitné vody je zdsadnim
problémem ve mésté Gracanica a v jeho ptilehlém okoli. Vzhledem k tomu, Ze v soucasné dob¢
nefunguje v Gracanici zadna Gpravna pitné vody , dochazi zde Casto k situacim (piedevsim po
vydatnych letnich lijacich), kdy musi byt odstaveny piirodni prameny a voda je Cerpana pouze
z vrtanych studni. Posledni dobou ovSem Gracanici za¢ina trapit i snizeni rovné podzemni
vody, coz vede k nedostatku pitné vody piedev§im v letnich mésicich. Casté poruchy &i
odstavky na vodovodni siti mohou vyvolavat nediivéru obyvatel i podnikatell v mistni
samospravu. Tato nepfizniva situace miize pfedstavovat i hygienické a zdravotni riziko pro
obyvatelstvo, coz nedivéru v mistni samospravu dale zhorSuje. Timto nepfiznivym stavem
miZze stavajici a budouci situace ovliviiovat i rozhodnuti o odchodu obyvatelstva z tohoto
mésta, ptipadné z BaH.

Me¢sto Gracanica proto v roce 2022 planuje vybudovat PPPV na prameni$ti Vrela (feSeno
v ramci jiného projektu) a v obci Stjepan Polje (v soucasné chvili v realizaci). Soucasné je
potieba se na feSenou lokalitu municipality Gracanica soustiedit jako na uceleny systém
s moznosti propojeni vybranych vodovodnich soustav nad obecniho vyznamu. Z téchto divodi
bylo doporuceno zpracovat hlavni strategicky plan vodovodu pro feSenou oblast.

Piipravou Hlavniho strategického plinu vodovodu pro municipalitu Gracanica (generel
vodovodu) pak dojde k stanoveni ziakladniho koncep¢niho programu rozvoje zasobovani
pitnou vodou, ktery navrhne i mozny vyhledovy stav systému s ohledem na FeSeni
nedostate¢ného mnozstvi vody v urc¢itych ¢astech roku.

V ramci generelu vodovodu budou fFeSeny vodovody (zdroje vody, vodojemy, ipravny
pitné vody, vodovodni sit’) nasledujicich obci 23 obci: Babi¢i, Buk, Doborovci, Donja
Lohinja, Donja Orahovica, DZakule, Gornja Lohinja, Gornja Orahovica, Gornji
Doborovci, Grac¢anica, Lendiéi, Lukavica, MaleSi¢i, Miric¢ina, Piskavica, Pribava, Prijeko
Brdo, Rasljeva, Skahovica, Soko, Stjepan Polje, Trnovci a Vranoviéi.

4. Analyza zainteresovanych stran

4.1. Zainteresované subjekty/partneri projektu

Klicovym partnerem v ramci realizace projektu Efektivngj$i zdsobovani pitnou vodou v
municipalit¢ Gracanica, resp. zakidzky Vytvoreni generelu vodovodu pro municipalitu
Gracanica (dale jen ,,generel vodovodu*) je mésto Gracanica, které pfislibilo spolutcast pii
piipravé tohoto dokumentu.

Kone¢nym piijemcem projektu budou stavajici 1 novi uzivatelé vodovodniho systému v
municipalit¢ Gracanica, respektive ve 23 obcich které se v municipalité nachdzeji. Projekt
generelu vodovodu bude mit v budoucnu pozitivni dopad na lepsi zdravotni stav obyvatelstva
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diky strategickym rozhodnutim sméfujicim k zajisténi pravidelnych dodavek kvalitni pitné
vody, a to i s vyhledem na budouci mozny rozvoj zasobovéani pitnou vodou.

4.2. Cilové skupiny
Primé cilové skupiny:
e Municipalita Grac¢anica (mésto Gracanica a souvisejici obce).

e Zameéstnanci ViK zodpovédni za udrzbu a rozvoj vodovodni infrastruktury.

Kone¢éni prijemci projektu

e Stévajici i novi uzivatelé vodovodniho systému v municipalité Gracanica — obyvatelé i
podnikatelské subjekty ve mésté Gracanica a v jednotlivych obcich.

4.3. Podpora projektu ze strany zemé prijemce

Cely projekt vznikl na zakladé Zadosti ze strany BaH a byl po celou dobu pfipravovan v uzké
spolupraci s mistnimi partnery. Lze tedy ptedpokladat silnou institucionalni podporu na trovni
statni spravy i samospravy. Strana pfijemce (mésto Gracanica) se pfimo zavazala mimo jiné
k nasledujicimu:

e plné spolupracovat pii implementaci projektu;

e urcit kontaktni osoby zodpovédné za komunikaci s dodavatelem a koordinaci aktivit;

e urcit ¢leny pracovni skupiny a zajistit jejich ucast na jeji ¢innosti;

e poskytnout informace a podklady nezbytné pro realizaci projektu;

e zajistit ptistup do jednotlivych projektovych lokalit;

e poskytnout in-kind kofinancovani ve formé zajisténi personalu pfi realizaci jednotlivych
aktivit (jako napt. Skoleni);

e poskytnout kontakty a podporu pfi poradani osvétovych aktivit;

e prevzit vystupy projektu a zajistit jejich ndsledné vyuziti a provoz;

e zprostfedkovat kontakt mezi realizatorem osvétové kampané a Skolami v Gracanici a
pii piipravé skoleni a odborného workshopu.

5. Intervencni logika — Logicky ramec projektu
(viz ptiloha ¢. 1 — Matice logického ramce)

5.1. Rozvojovy zamér projektu
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Zamérem projektu je pfispéni k rozvojovym cilim OSN v oblasti zajiSténi univerzalniho a
rovného pfistupu k bezpecné a cenové dostupné pitné vode¢ a zaroven dojde i k zvySeni
efektivity vyuzivani vody pfi zajisténi jejiho udrzitelného odbéru. (OSN SDG cile 6.1 a 6.4)
v municipalit¢ Gracanica.

5.2. Cile projektu

1. Umoznit dodavku kvalitni pitné vody v lokalité Stjepan Polje v obdobi zhorSenych
moznosti vyuzZivani zdroji vody z pramenist’ Vrela a MaleSi¢i

V ramci plnéni tohoto cile bude vystavéna Gpravna pitné vody na vrtu Stjepan Polje, tak aby
tato voda mohla byt plnohodnotné vyuzita jako zdména v ptipad€, kdy ptfirodni pramenisté
Vrela a Malesi¢i nelze vyuzit kvili suchu ¢i zakaleni v obdobi silnych dest. (neni predmétem
této zakazky, reseno v ramci samostatné zakazky)

2. Podporit dlouhodobé udrzitelny rozvoj zasobovani a nakladani s pitnou vodou v
municipalité Gracanica

K naplnéni tohoto cile povede vytvoreni strategického dokumentu — generel vodovodu, ktery
nabidne feSeni pro zajiSténi zdsobovani ve vSech mistnich ¢astech municipality Gracanica a
dale seznameni obyvatel municipality Gracanica s principy hospodaieni s vodou, které prisp&je
k lepsimu nakladani s pitnou i odpadni vodou.

5.3. Piehled vystupii a aktivit projektu

V nasledujici ¢asti jsou popsany vystupy projektu a aktivity vedouci k jejich naplnéni. Vystupy
1.1. (Funkcni PPPV v Stjepan Polje) a 1.2. (Zaméstnanci MZ Stjepan Polje jsou schopni
samostatné a udrzitelné provozovat PPPV) nejsou predmétem této zakazky, jsou reseny v ramci
samostatné zakazky.

Dodavatel zakazky ,,Vytvoteni generelu vodovodu pro municipalitu Gracanica® zodpovida za
dosaZeni vystupti 2.1. a 2.2. v rozsahu stanoveném timto projektovym dokumentem a naplnéni
jejich indikéatordt stanovenych v matici logického ramce (pfiloha ¢. 1 tohoto projektového
dokumentu). Dodavatel je dale zodpoveédny 1 za monitoring externich faktord, tedy pribéznou
kontrolu rizik a napliiovani ptedpokladi. V piipadé¢ vyznamnych zmén situace, zejména
externich faktorii, které by ohrozovaly dosazeni vystupt, je dodavatel povinen neprodlené
informovat CRA.

Dodavatel bude vesker¢ aktivity koordinovat s bosenskou stranou, pfedevsim v ptfipadech, kde
se realizace a nacasovani jednotlivych aktivit vzajemné ovliviiuje, a to tak, aby nedochézelo ke
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komplikacim a pratahiim pfi realizaci projektu, které by mohly ovlivnit naplnéni vystupti a cile
projektu.

e ZaloZeni projektové pracovni skupiny

Partner projektu, po dohodé¢ s dodavatelem, sestavi projektovou pracovni skupinu z tad
zainteresovanych zastupcli municipality, ViK a odborné vetejnosti, kterd bude dohlizet na dil¢i
faze realizace projektu a bude se aktivné podilet na feseni projektu. Jednani pracovni skupiny
bude probihat dle potteby v souladu s realizaci projektu, nejméné jednou za 3 mésice. Jednani
pracovni skupiny se mohou zi¢astnit i zastupci CRA a ZU Sarajevo.

Partner projektu bude s pracovni skupinou v kontaktu a bude dohlizet na jeji efektivni
fungovani, zejména na vcasné pfipominkovani vystupii dodavatele. Dulezitym ukolem
pracovni skupiny bude pfipominkovani a schvaleni findlni verze generelu. Partner projektu
organizatn¢ zajisti pfipadna setkani zastupcl pracovni skupiny a poskytne pro jeji jednani
prostory. Dodavatel zajisti na jednanich projektové pracovni skupiny tlumoceni do jednoho z
ufednich jazykt BaH.

Dodavatel z jednotlivych jednéni pracovni skupiny sepiSe zapisy v mistnim jazyce. Zapisy zasle
elektronicky ¢lenim pracovni skupiny a zaroven budou piilohou prubézné zpravy o realizaci
projektu ZRS.

Vystup 2.1. Hlavni strategicky plan rozvoje vodovodu v municipalité Gracanica vytvoren

V ramci vystupu 2.1. bude nejdiive zmapovan stavajici stav systému dodéavek pitné vody a
provedena pasportizace vodohospodariské infrastruktury. Na zaklad¢ ziskanych informaci bude
zpracovan hlavni strategicky plan rozvoje vodovodu (generel), ktery bude zahrnovat kromé
stavajiciho stavu 1 vyhledovou podobu dal§iho rozvoje systému zasobovani vodou
v municipalité Gracanica.

Rozsah FeSeného izemi municipality Gracanica (mésto Gracanica a souvisejici obce, které
budou FeSeny v ramci projektu), konkrétné se jedna o nasledujicich 23 lokalit: Babi¢i,
Buk, Doborovci, Donja Lohinja, Donja Orahovica, DZakule, Gornja Lohinja, Gornja
Orahovica, Gornji Doborovci, Gracanica, Lendi¢i, Lukavica, MaleSi¢i, Miri¢ina,
Piskavica, Pribava, Prijeko Brdo, Rasljeva, Skahovica, Soko, Stjepan Polje, Trnovci a
Vranoviéi.

Situovani zdjmové oblasti, tedy municipality Gracanica je ziejmé z nésledujiciho situa¢niho
mapového podkladu v Obr. 3 .
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Obr. 3 Z4jmova lokalita, municipalita Grac¢anica (mésto Gracanica a souvisejici obce),
obecna mapa

K naplnéni vystupu 2.1. povedou nasledujici aktivity:

Aktivita 2.1.1. Zmapovani soucasného systému dodavek pitné vody

Dodavatel navstivi jednotlivé lokality za ucelem zdkladni pasportizace stavajicich tras
vodovodu se zastupci provozovatele vodovodu. Z pracovnich cest a jednani budou vyhotoveny
zdznamy z mistnich Setfeni s pofizenim fotodokumentace. Soucasné si dodavatel na jednani
pracovni skupiny od partnera vyzada vSechny relevantni podklady souvisejici se stavajicim a
vyhledovym vodovodem. Zjisténé poznatky z mistnich Setfeni budou dodavatelem
zapracovany do situacnich mapovych podkladii (soucast aktivity 2.1.2.), tedy do situaci SirSich
vztaht a situaci katastru nemovitosti.

Dale dodavatel navstivi jednotlivé lokality za tUcelem zékladni pasportizace
vodohospodaiskych objektl (zdroje vody, vodojemy, Gpravny pitné vody apod.) se zastupci
provozovatele vodovodu. Z pracovnich cest a jednani budou vyhotoveny zdznamy z mistnich
Setfeni s pofizenim fotodokumentace. Soucasné si dodavatel na jednani pracovni skupiny od
partnera vyzada vSechny relevantni podklady souvisejici se stavajicim a vyhledovym stavem
téchto vodohospodaiskych objekth. Zjisténé poznatky z mistnich Setfeni budou dodavatelem
zapracovany do vykresovych pfiloh (soucédst aktivity 2.1.2.), tedy pro jednotlivé
vodohospodaiské objekty budou vypracovany nasledujici vykresy: puadorys, fez a
technologické schéma.
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Dodavatel provede odbér vzorkd vody ze vSech zdroji vody. Dodavatel zpracuje plan
vzorkovani, ktery pedlozi minimélné 3 tydny pied zatatkem odbéru vzorkii ke schvaleni CRA.
V ptipadé odbéru z vrtii odebere vzorek podzemni vody dynamickym zplisobem po minimalné
tiindsobné obméné objemu vody ve vrtu pti soucasném ustaleni pH a konduktivity. Na vSech
vzorcich dodavatel provede rozbor vody v uplném rozsahu dle vyhlasky ¢. 252/2004 Sb., ve
znéni pozdé€jsich predpist, v souladu s rozsahem stanoveni uvedenym v ptiloze ¢ 4. VSechny
rozbory budou provedeny v Ceské republice v laboratofich akreditovanych podle EN ISO/IEC
17025:2018. Dale dodavatel provede na péti vzorcich rozbor mikroplasti v souladu
s pozadavky uvedenymi v ptiloze €. 5. Vzhledem k neexistenci akreditace pro tento typ rozborti
provede dodavatel tyto rozbory v laboratofi v CR, ktera nemusi disponovat akreditaci. Vybér
vzorkli pro rozbor mikroplasti navrhne dodavatel v pldnu vzorkovani na zaklad¢ svého
odborného posouzeni.

Odbéry budou provedeny dvakrat, poprvé béhem suchého obdobi (pfedpoklad v 1été¢/na podzim
2023) podruhé béhem mokrého obdobi, kdy dochédzi k ovlivnéni podzemni vody
povrchovou/destovou vodou (pfedpoklad zima/jaro 2024). Vzhledem k nacasovani odbérh
nebude tato aktivita plné¢ dokoncena v pritbéhu prvniho fakturaéniho obdobi (tj. do 30. 11.
2023). Dodavatel provede v roce 2023 fakturaci vzorkd odebranych v prvni viné v souladu
s readlnym plnénim, zbylé odbéry vyfakturuje po jejich provedeni v druhém faktura¢nim obdobi.
Vysledky rozborti dodavatel uvede v dokumentu ,,Pasportizace stdvajici vodohospodarské
infrastruktury* (aktivita 2.1.2.). Prvni ¢ast vysledki uvede v dokumentu, jehoz finalni verzi je
povinen odevzdat do 30. 11. 2023. Po provedeni druhé ¢asti odbéru vzorka a rozborti doplni
dodavatel jejich vysledky do dokumentu ,Pasportizace stavajici vodohospodaiské
infrastruktury* (aktivita 2.1.2.) a poskytne aktualizovanou verzi dokumentu v elektronické
formé (pdf apod.) vSem zainteresovanym strandm v souladu s instrukcemi uvedenymi v aktivité
2.1.2.

Za aktivitu odpovida: (odpovédnd osoba + zastupce) doc. Ing. Viadimir Havlik, CSc.,
zastupce Mgr. Pavel Ondracek, Ph.D.

Aktivita 2.1.2. Pasportizace stavajici vodohospodarské infrastruktury

Dodavatel si na jednani pracovni skupiny od partnera vyzada vSechny zbyvajici podklady
nezbytné pro zpracovani dokumentu ,,Pasportizace stavajici vodohospodaiské infrastruktury*
v souladu s pozadavky na jeho obsah uvedenymi nize. Nasledn¢ na zakladé¢ vSech relevantnich
dostupnych podkladii a informaci ziskanych vramci ptedchozi aktivity Udaje odborné
vyhodnoti a popiSe momentalni a vyhledovy stav vodovodu ve form¢ dokumentace s nazvem
,Pasportizace stavajici vodohospodaiské infrastruktury*, kterd bude mit nasledujici obsah:

1. Textova cast
2. Vykresova ¢ast
3. Podklady

1. Textova ¢ast bude mimo jiné zahrnovat nasledujici:

- ivodni informace k feSenému projektu, popis stavajiciho uzemi a ptilehlého okoli, definovani
investora a provozovatele vodohospodaiské infrastruktury, seznam dostupnych podkladi
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s vypisem nejpodstatnéjSich zjisténych skutecnosti se zajisténych podkladii a z provedenych
mistnich Setieni,

- dodavatel si zajisti od partnera a provozovatele z BaH informace o provozovateli
vodohospodarské infrastruktury a pro vodovod popise stavajici strukturu, ekonomiku (provoz,
vodné, platy zaméstnanct, rezijni naklady, ostatni néklady), napojeni na mésto (vlastnictvi,
fizeni atd.), mnozstvi pitné vody, stav a stafi vodovodu a souvisejicich objektti na vodovodu
(studny, vrty, vodojemy, upravny pitné vody, odbérné objekty apod.), zdroje surové a pitné vody
(produkce na osoby/doméacnost, pocet domacnosti, primysl apod.).

2. Vykresova ¢ast bude mimo jiné zahrnovat nasledujici:

- situace SirSich vztaht v letecké ortofotomapé v méfitku min. 1:10 000 zahrnujici zakresleni a
popsani stavajicich vodovodnich siti v€. vyznamnych objekti na vodovodu (zdroje vody,
vodojemy, Upravny pitné vody apod.),

- situace katastru nemovitosti zpracované v katastralni map¢ v métitku min. 1:5 000 zahrnujici
zakresleni a popsani stdvajicich vodovodnich siti v¢€. vyznamnych objektl na vodovodu (zdroje
vody, vodojemy, Gpravny pitné vody apod.),

- pudorys, fez a technologické schéma vodohospodarskych objektt (zdroje vody, vodojemy,
upravny pitné vody) zahrnujici mimo jiné stavebni a technologické ¢asti objektu, okotované,
dodavatel provede zaméteni stavajiciho stavu téchto objektl napt. prosttednictvim dalkového
laserového méticiho pfistroje.

3. Podklady budou mimo jiné zahrnovat nasledujici:

- fotodokumentace jednotlivych objekti,

- fotodokumentace a zdznamy z provedenych mistnich Setfeni,
- protokoly o kvalité surové/pitné vody,

- stavajici dostupné projektové dokumentace,

- dalsi relevantni udaje.

Zpracovani dokumentace bude dodavatel dle potieby priibézné projednavat v ramci pracovni
skupiny.

Tato dokumentace ,,Pasportizace stavajici vodohospodaiské infrastruktury* bude predana CRA
nejpozdéji 16.10. 2023 v anglickém jazyce v elektronické podobé¢ v needitovatelné podobé
* pdf a soucasné v editovatelné podobé *.dwg, *.doc, * xls apod. k schvaleni/pfipominkovani.

Poté, co CRA tuto dokumentaci v el. podobé schvéli/okomentuje, dodavatel vypotada pripadné
komentaie a CRA schvali finalni verzi, zajisti dodavatel pieklad této dokumentace do jednoho
z ufednich jazyki BaH a pied4 predstavitelim meésta Gracanica v anglické a mistni jazykové
mutaci elektronicky v needitovatelné podobé *.pdf a souCasné v editovatelné podobé *.dwg,

18



*.doc, *xls apod., dale pak v poctu 4 tisténé podepsané paré (po dvou kusech od kazdé
jazykové verze). Elektronickou verzi dokumentace v mistni jazykové mutaci dodavatel
poskytne v needitovatelné podobé¢ také vSem ¢lentim pracovni skupiny. Soucasné bude finalni
verze dokumentace v anglickém jazyce a vjednom zufednich jazykh BaH piedana
v elektronické podobé CRA, a to v needitovatelné podob& *.pdf a sou¢asnd v editovatelné
podob¢ *.dwg, *.doc, *.xls apod.

O predani této dokumentace ptijemci (méstu Gracanica) bude ze strany dodavatele vyhotoven
predavaci protokol, ktery bude spolu s findlni verzi dokumentace soucasti prabézné zpravy.

Za aktivitu odpovida: (odpovédnd osoba + zastupce) doc. Ing. Viadimir Haviik, CSc.,
zastupce Ing. Zdenek Pliska

Aktivita 2.1.3. Zpracovani generelu vodovodu

Vramci této aktivity dodavatel vroce 2024 vypracuje hlavni strategicky plan rozvoje
vodovodu, tj. generel vodovodu pro stavajici a vyhledovy stav (zdroje vody, vodojemy, Gpravny
pitné vody, vodovodni sit’) v municipalité¢ Gracanica, konkrétné se jedna o nasledujicich 23
lokalit: Babici, Buk, Doborovci, Donja Lohinja, Donja Orahovica, Dzakule, Gornja Lohinja,
Gornja Orahovica, Gornji Doborovci, Gracanica, Lendi¢i, Lukavica, Male$i¢i, Miricina,
Piskavica, Pribava, Prijeko Brdo, Rasljeva, Skahovica, Soko, Stjepan Polje, Trnovci a
Vranovi¢i. Generel bude mimo jiné zahrnovat zpracovani matematicko-simula¢niho
hydraulického modelu vodovodu (program Epanet 2.0 nebo jiny zpétn¢ kompatibilni, napft.
QGIS nebo MIKE URBAN) s odevzdanim modelu v editovatelné podobé& a s provedenim
Skoleni pro provozovatele vodovodu, tak aby provozovatel byl schopen sam pracovat s timto
modelem a m¢l moznost si model aktualizovat/dopliiovat.

Vystupem bude dokumentace s nazvem ,,Generel vodovodu* zahrnujici nésledujici ptilohy:

e 1. Textova cast

e 2. Vykresova ¢ast
e 3. Model vodovodu
e 4. Podklady

1. Textova ¢ast bude mimo jiné zahrnovat nasledujici:

- vodni informace k feSenému projektu, popis stavajiciho a vyhledového tzemi a ptilehlého
okoli, definovani investora a provozovatele vodohospodaiské infrastruktury, seznam
dostupnych podkladii s vypisem nejpodstatnéjSich zjisténych skutecnosti se zajiSténych
podkladii a z provedenych mistnich Setfeni, tedy podrobné zhodnoceni stavajiciho stavu
zasobovani vodou ve vSech obcich/mistnich ¢astech municipality (pocet obyvatel a prostorovy
rozsah, dostupné zdroje, spotifeba vody, kvalita vody, stav jednotlivych segmentli soustavy
(zdroje, Cerpaci stanice, nadrZe, potrubi atd.);

- informace o provozovateli vodohospodaiské infrastruktury a o jejim majiteli
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- pro vodovod popiSe stavajici strukturu, ekonomiku (provoz, vodné, platy zaméstnanci, rezijni
naklady, ostatni naklady), napojeni na vlastnika (vlastnictvi, fizeni atd.), mnozstvi pitné vody,
stav a stafi vodovodu a souvisejicich objektli na vodovodu (studny, vrty, vodojemy, upravny
pitné vody, odbérné objekty apod.), zdroje surové a pitné vody (produkce na osoby/doméacnost,
pocet domacnosti, prumysl apod.),

- provedeni analyzy stavajici tzemné planovaci a projektové-technické dokumentace

vvvvvv

- podrobny vypocet a analyza spotteby vody kazdé mistni komunity zvlast,
- stav ztrat a vodni bilance podle jednotlivych vodovodu,
- analyza ekonomiky a udrzitelnosti kazdého jednotlivého systému,

- posouzeni potieby novych zdroji vody pro jednotlivé systémy, analyza potencidlnich novych
dostupnych vodnich zdroju a jejich kapacity, navrhy na zavedeni novych zdroji pro mésto,
mikroregiony i celou municipalitu,

- konsolidace vodovodnich systému v ramci mistnich komunit (eliminace roztfisténych malych
vodovodi) a ptipadna mikroregionalizace vodovodu v oblasti n€kolika mistnich komunit,

- navrhy a doporuceni na zlepSeni stavajicich vodovodu (rekonstrukce, optimalizace, rozsifeni
apod.),

- navrzeni technickych opatteni tak, aby byla celd municipalita/soustava zasobovéana vodou v

dostatecné kvalit¢ a mnozstvi s odpovidajicim tlakem,

- navrh opatfeni ke sniZeni nezapoctené vody, optimalizace tlaku v soustaveé, zénovani
distribucni sité, opatteni k optimalizaci provozné-ekonomickych nédkladu,

- orienta¢ni propocet ndkladli navrzenych opatieni v BAM, pfedbéZzné rozpocty na realizaci
navrzenych technickych feSeni vSech vodovodi v kratkodobém, sttednédobém 1 dlouhodobém
horizontu,

- navrh fazovani (etapizace) ve smyslu ptipravy ptislusné projektové dokumentace a realizaci
pro vSechny planované sanace, rekonstrukce, dostavby a rozsifeni vodovodu,

- dalsi relevantni aktualizované informace z diivéjSiho dokumentu ,,Pasportizace stavajici
vodohospodarské infrastruktury*.

2. Vykresova ¢ast bude mimo jiné zahrnovat nasledujici:

- situace SirSich vztaht v letecké ortofotomapé v méfitku min. 1:10 000 zahrnujici zakresleni a
popsani stavajicich a vyhledovych (pldnovanych) vodovodnich siti v¢. vyznamnych objektd na
vodovodu (zdroje vody, vodojemy, Upravny pitné vody apod.),

- situace katastru nemovitosti zpracované v katastralni map¢ v métitku min. 1:5 000 zahrnujici
zakresleni a popsani stavajicich a vyhledovych (planovanych) vodovodnich siti v¢.
vyznamnych objektli na vodovodu (zdroje vody, vodojemy, Upravny pitné vody apod.),
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- pudorys, fez a technologické schéma vodohospodarskych objektt (zdroje vody, vodojemy,
upravny pitné vody) s navrhem ptipadnych zmén na vylepsSeni zahrnujici mimo jiné stavebni a
technologické ¢asti objektu,

- technologické schéma stavajiciho a vyhledového vodovodu.

3. Model vodovodu:

- zpracovani matematicko-simula¢niho hydraulického modelu vodovodu (program Epanet 2.0
nebo jiny zpétné kompatibilni, napt. QGIS nebo MIKE URBAN) s odevzdanim modelu v
editovatelné podobé pro stavajici a vyhledovy stav v municipalité Gracanica,

- tento matematicko-simula¢ni hydraulicky model vodovodu bude respektovat realné hodnoty
dostupné z dispecinku provozovatele (méteni z distribuéni sité€) a bude zohlednovat dostupné
informace z GIS,

4. Podklady budou mimo jiné zahrnovat nasledujici:

- fotodokumentace jednotlivych objektil,

- fotodokumentace a zaznamy z provedenych mistnich Setfeni,
- protokoly o kvalitdch surové/pitné vody,

- stavajici dostupné projektové dokumentace,

- dalsi relevantni udaje.

Ziskané informace, posouzeni stavajiciho a navrhy vyhledového stavu bude dodavatel priibézné
diskutovat v ramci pracovni skupiny.

Tato dokumentace ,,Generel vodovodu“ bude piediana CRA v anglické jazykové mutaci v
elektronické podobé v needitovatelné podobé *.pdf a soucasné v editovatelné podobé *.dwg,
* .doc, *.xlIs apod. nejpozdéji 1. 9. 2024 k schvaleni/ptipominkovani.

Poté, co CRA tuto dokumentaci v el. podobé schvali/okomentuje, dodavatel vypoiada piipadné
komentaie a CRA schvali upravenou verzi, zajisti dodavatel pieklad této dokumentace do
jednoho z tfednich jazykli BaH (kromé modelu, ktery bude v anglickém jazyce) a preda
dokumentaci v elektronické podobé pracovni skupiné k pfipominkam/schvaleni. Po
zapracovani pfipominek ze strany pracovni skupiny a schvaleni finalni verze pracovni skupinou
pfeda dodavatel findlni verzi v elektronické podobé& v anglické jazykové mutaci ke schvaleni
CRA. Po schvaleni finalni verze ze strany CRA preda dodavatel dokumentaci piedstaviteliim
municipality Gracanica v elektronické podobé v needitovatelné podobé *.pdf a soucasné
v editovatelné podobé *.dwg, *.doc, *.xls apod., dale pak v poctu 4 tistén¢ podepsané paré.

O pfedani této dokumentace piijemci bude ze strany dodavatele vyhotoven pteddvaci protokol,
ktery bude spolu s finalni verzi dokumentace v anglickém jazyce a v jednom z ufednich jazyk
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BaH, a to v needitovatelné podob¢ *.pdf a soucasné v editovatelné podob¢ *.dwg, *.doc, *.xlIs
apod., soucasti pribeézné zpravy.

Dale dodavatel provede Skoleni pracovnikli, ktefi budou s generelem aktivné pracovat.
Municipalita Gracanica pomtize dodavateli s vybérem relevantnich pracovniki pro toto Skoleni.
Obsahem Skoleni bude prakticka ukazka prace s generelem. Na konci Skoleni musi zucastnéni
pracovnici chapat ucel a pouziti generelu, umét s generelem samostatné pracovat, dopliiovat jej
a aktualizovat. Skoleni bude zakon&eno ovéfenim znalosti, v piipadé, Ze dodavatel zjisti v
nékterych oblastech nedostatky, dané oblasti znovu vysvétli a doskoli.

Prab¢h skoleni bude dokumentovan prezencni listinou a struénym zapisem ze skoleni, véetné
fotodokumentace. Na prezencni listin¢ bude uvedeno aspoi jméno Skoleného/Skolitele, funkce,
emailova adresa a podpis. Prezencni listina a zapis budou tvofit ptilohu pribézné zpravy.

Za aktivitu odpovida: (odpovédnd osoba + zastupce) doc. Ing. Viadimir Haviik, CSc.,
zdastupce Ing. Zdenek Pliska

Vystup 2.2. Obyvatelé municipality Gracanica jsou seznameni s principy hospodareni
s vodou

Dodavatel provede cilena Skoleni a osvétovou ¢innost, které ptispéji k dlouhodobé udrzitelnosti
vystupll projektu u uzivatell systému zasobovani pitnou vodou a naklddani s odpadni vodou v
zajmové lokalité. Cinnosti se zaméfi na informovani o zplisobech racionalniho nakladani s
vodou za ucelem omezeni nadbytecnych odbéri, minimalizace mnozstvi odpadnich vod, dale
nakladéani s odpady, chemickymi latkami a dal$imi potencialnimi kontaminanty v ochrannych
pasmech vodniho zdroje za Gcelem minimalizace negativnich dopadl na zivotni prostfedi a
vysledné na kvalitu vody v okolnich tocich, vysvétleni cenové politiky vodného a stocného a
dalsi.

Nastroje a metody uzité v ramci osveétové kampané budou zvoleny s diirazem na co nejvétsi
interaktivitu a srozumitelnost.

Dale dodavatel uspotada odborny workshop s cilem seznamit zastupce municipality Gracanica
a zainteresovanou odbornou vefejnost s generelem vodovodu a jeho vyuZitim.

K naplnéni vystupu 2.2 povedou nasledujici aktivity:

Aktivita 2.2.1. Vypracovani materidlit pro osvétovou kampaii

Pro zvySeni environmentalniho povédomi obyvatelstva o nakladani s vodou budou ptipraveny
materidly pro osvétovou kampan na zdkladnich a stfednich Skolach v ramci municipality
Gracanica. Obsah materiald bude zpracovan srozumitelnou formou v tdrovni sloZitosti
odpovidajici jednotlivym cilovym vékovym skupinam (prvni a druhy stupen ZS a stiedni
Skola). Cilem materialti bude vysvétlit principy kolob¢hu vody v pfirod€, ochranu povodi,
jimani, Upravy a zasobovani pitnou vodou a nésledné nakladani s odpadnimi vodami véetné
¢isténi apod.

22



V cilové lokalité je 11 zakladnich Skol s celkovym poctem 4008 zakt a 2 stiedni Skoly s poctem
1623 studentdi. Data jsou platnd v dobé vzniku projektového dokumentu. Materidly budou
predany elektronicky v &eském jazyce CRA ke schvaleni a nasledné prelozeny do mistniho
jazyka a vytistény v minimalnim poctu odpovidajicim celkovému poctu zaki a studentii (jedna
kopie materialt na osobu), kteii se budou ucastnit osvétové kampané. Materidly budou nasledné
pouzity v ramci aktivity 2.2.2.

Tym pod vedenim Mgr. Damira Kasuma disponuje bohatymi zkusSenostmi s realizaci osvetovych
kampani v ramci projektii oficialni Zahranicni rozvojové spoluprice Ceské republiky s Bosnou
a Hercegovinou. Od roku 2009 realizoval radu osvétovych kampani pro riizné vekové skupiny
(od nejmensich deti az po dospélou populaci), které byly riizné tematicky zamérené vcetné
ochrany vodnich zdrojuit a kolobehu vody v prirode. V ramci vzdélavacich kampani pro deéti,
ktere casto podléhaly slozitemu povolovacimu procesu prislusnych ministerstev Skolstvi na
uzemi Bosny a Hercegoviny, byly vyrabeény letdky, broZury, internetové stranky, pocitacové hry
a osvétova videa.

Pro osvétovou kampan v ramci projektu ,, Vytvoreni generelu vodovodu pro municipalitu
Gracanica“ budou vytvoreny materidly prizpuisobené trem kategoriim déti: Zaci prvniho stupné
zdkladni skoly, Zaci druhého stupné zdkladni skoly a studenti strednich Skol. Materialy pro
osvéetovou kampan budou mit tri slozky: letaky, plakaty a videa. Kazda tato slozka bude
prizpiisobena dané kategorii zakii/studentii (viz popis nize), pricemz kazdy Zak zakladni skoly
i student stredni Skoly obdrzi jeden letak. Kazdad Skola pak obdrzi plakaty ve formatu A2
minimalné pro kazdou vekovou kategorii dle typu skoly (do kazdé tridy jeden plakat). Letdky a
plakaty budou plné barevné, letaky i oboustranné a vse bude vyrobeno z ekologicky Setrnych

materialit minimalné s certifikatem FSC.

Osvétova kampaii bude provedena v souladu s veSkerou platnou legislativou na uzemi
Federace Bosny a Hercegoviny vitahujici se k osvétové Cinnosti na zdkladnich a stiednich
Skolach a po konzultacich s predstaviteli Ministerstva vzdélavani a védy Tuzlanského
kantonu a jednotlivych zapojenych zakladnich a stiednich Skol na iizemi Mésta Gracanica.

Veskeré materidly v ramci osvetové kampané budou obsahovat zakladni informace o projektu
,, Efektivneéjsi zasobovani pitnou vodou v municipalité Gracanica“ a o oficialni Zahranicni
rozvojové spoluprdci Ceské republiky s Bosnou a Hercegovinou.

Materidly pro osvétovou kampaii na prvnim stupni zakladni Skoly

Letaky pro nejmladsi vékovou skupinu budou zpracovany ve formé zabavného komiksu (format

polovicni A4 = dva letaky na jednu A4), ktery bude nabadat déti k ochranné vodnich zdrojii.

v Bosné a Hercegoviné zobrazeny na nasledujicim obrazku.
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DRAGA DJECO,

BUDITE | VI DIO MOG TIMA, PONASAJTE SE PRIATELJSKI PREMA
PRIRODI | CUVAJTE VODU. CISTA VODA JE NASE NAJVECE
BOGATSTVO | ZATO JE POTREBNO DA SVI ZAJEDNO PREDUZMEMO
SVE POTREBNE MJERE DA JE ZASTITIMO. ODGOVORNO PONASANJE
PREMA VODI DOPRINOSI OCUVANJU NASE ZIVOTNE SREDINE |
ZATO SETICE SVIH NAS!

Saznaj vie o mom timu na:

X ‘ s‘ www.ekolav.ba
%{gﬂ;&hm M ‘ I

Q) crmm m AL R

Projekat ,Rekonstrukcija precistaca otpadnih voda u Gradaécu” je
finansiran od strane Inostrane razvojne saradnje Republike Ce3ke.
Realizator projekta je kompanija VHS Brno, a.s. u saradnji sa
(o] d.Gradatac.

Cilj projekta je 3 i
sistema CiS¢enja otpadnih voda u gradu Gradatcu putem
rekonstrukcije preéistata otpadnih voda, edukacije radnika i
ji iStva grada Gradai« incipi janj
otpadnim vodama. Realizacijom projekta ée doéi do sniZenja
ih voda rijeke i i
komunalnim otpadnim vodama.

Bosna i Hercegovina je prioritetna zemlja Inostrane razvojne
saradnje Republike Ceike. Za vise informacija o razvojnoj saradnji,
5 & .

www.czechaid.cz
I

DRAGA KAPLJICE,
MILA DRUGARICE,
ZASTO LICE KRUES,
ZASTO SUZE LIJES?

CUELE SUME GOSPODARU,
TUZNO JE SADA SRCE MOJE,

POGLEDAJ VODU STRASNE JE BOJEL

POZDRAV EKOLAVE, MUDRI KRALU,

LJUDI OVI LUDE SU GLAVE,
SAMO SEBI STETU PRAVE,
TREBA IM RECI JASNO | GLASNO,

CUVAJTE VODU, POSLIJE JE KASNO!

TREBA IM ODMAH JASNO RECI,

OD PRIRODE NEMA NIKO PRECI.

CUVATI MORAMO NASU VODU,
BUDIMO DOBRI, POSTUJMO PRIRODU!

PRIRODI JE STVARNO STALO!

POTRUDI SE | TI MALO,

-

Plakaty (barevné, format A2) urcené pro zakladni skoly s vyukou trid prvniho stupné budou

vizualné a tematicky prizpiisobeny letikové casti kampane. Jako ilustracni priklad poslouzi
nasledujici obrazek plakatu pouzitého v ramci kampané na ochranu vodnich zdroju v ramci
projektu ZRS CR v Srbsku.
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Q) sk GEOfest (QERESIIN

noTePyau CE U TU MANO,
nPUPOAU JE CTBAPHO CTAIJIO!

NMPUAPYXU CE TUMY!
Momoau Kanmsuuu u ExonaBy y suxoBoj 6op6u 3a umcty
sony. MoTpyau ce u ™M, jep uucTa Boaa je Hawe Hajsehe
6orarcreo. 3ajegHo ca ExonaeoBum TUMOM npegy3mm
cBe notpebHe mepe pa 3awTuTMn Bopy. Huje Tewko,
capa je cee Ha Hama!

www.ekolav.rs

Pro nejmensi vékovou skupinu budou vytvorena dve vzdelavaci videa. Prvni z nich bude obecne
venované potrebam ochrany vodnich zdroju a kolobéhu vody v prirodé. Video bude uzpiisobeno
této vekoveé skupine a problematiku tak bude prezentovat zabavnou formou. Druhé video pak
bude de facto animace komiksu (letdku) venujiciho se ochrané vody. Bude mit obdobou formu
Jjako video pouzité v ramci kampané Ekolev (viz nasledujici odkaz):

https..//www.youtube.com/watch?v=0kJ5q96x8tl

Obé¢ videa budou zverejnéna a trvale dostupna zakim i prostiednictvim online platformy
YouTube.

Materidaly pro osvétovou kampaii na druhém stupni zakladni Skoly

Zakladni cilem letakui (barevny, format A4) pro druhy stupen zakladnich Skol v Gracanici bude
vysvetlit princip kolobéhu vody v prirode. Letdk tak bude obsahovat grafické zndzornéni
kolobehu tak, aby detem jasnym a zajimavym zpiisobem vysvétlil zakladni principy kolobehu
véetné lidmi vybudovanych zarizeni pro upravu a ochranu vody, jako jsou upravny vody ¢i
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https://www.youtube.com/watch?v=okJ5q96x8tI

cistirny odpadnich vod. Jeho podoba a format budou obdobné jako letik zobrazeny na

nasledujicim obrazku.
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Plakat (barevny, format A2) pro zaky na druhém stupni pak bude vychazet z obrazku na vnitini
casti letaku (viz spodni cast obrazku vyse), ktery znazornuje kolobeh vody v prirode.

Pro druhou veékovou skupinu (Zaci druhého stupné) bude vytvoreno jedno vzdéldavaci video.
Video bude venovano potiebam ochrany vodnich zdroju a kolobehu vody v prirode, podobné
Jjako video pro zZaky prvniho stupné. Vzdeélavaci video pro Zaky druhého stupné bude obohaceno
o vyklad o upravnach pitné vody, cistirnach odpadnich vod, systému zasobovani pitnou vodou
a nutnosti Setrného nakladani s vodou. Vzdelavaci video bude zverejnéno a trvale dostupné
zakiam i prostiednictvim online platformy YouTube.

Materidly pro osvétovou kampaii ve stiednich Skoldach

Letak pro stiedni Skoly bude de facto mala vzdélavaci brozurka pojmit a jejich vysvétleni.
Napriklad: kolobéeh vody, ochrana vodnich zdroju, upravna pitné vody, cistirna odpadnich vod,
systéem zasobovani pitnou vodou, ochranna pasma, Setieni vodou, minimalizace odpadnich vod,
ochrana rek, pro¢ platime za vodu, proc¢ platime za nakladani s odpadni vodou, pesticidni a
jiné chemické latky a podobné. Bude se jednat o populdarné védeckou prirucku ve formé brozury
A5 s ilustracemi minimalné 12 barevnych stran véetné prebalu s pracovnim nazvem ,, Chranme
nasi vodu! “.

Plakat (barevné, format A2) pro studenty strednich skol bude vychazet z brozurky ,, Chranme
nasi vodu!“. Bude obsahovat stejnou vizualni identitu jako brozurka a propagovat ochranu
vodnich zdrojil.

Pro treti vekovou skupinu (studenti strednich Skol) bude vytvoreno jedno vzdeldavaci video.
Video bude veénovino potiebam ochrany vodnich zdroju, kolobéhu vody v prirode, bude
obsahovat vyklad o upravndch pitné vody, cistirndach odpadnich vod, systéemu zasobovani pitnou
vodou a nutnosti Setrného nakladani s vodou, podobné jako videa pro Zaky prvniho a druhého
stupné. Toto video vSak bude obohaceno o problematiku placeni vodného a stocného, ochranu
rek, vodnich zdrojit a ochrannych pdasem, pouzivani pesticidnich a chemickych latek a dalsi
podobna téemata. Video pro Zaky stiednich skol bude zpracovano ve stejné vizuadlni podobé jako
brozurka a plakat ,, Chranme nasi vodu! . Vzdélavaci video bude zverejnéno a trvale dostupné
studentiim i prostrednictvim online platformy YouTube.

Za aktivitu odpovida: (odpoveédna osoba + zastupce) Mgr. Damir Kasum, zdstupce doc. Ing.
Viadimir Havlik, CSc.

Aktivita 2.2.2. Provedeni osvétové kampané ve Skoldach

S ohledem na cil dlouhodobé udrZitelnosti projektu a obecnou minimalizaci dopadi nakladéani
s vodnimi zdroji na Zivotni prostiedi bude provedena osvétova kampan na zékladnich a
stiednich skolach municipality Gracanica.

Osvétova kampai bude provedena pro zéky a studenty min. 6 zakladnich Skol a obou stfednich
Skol v Gracanici, které dodavatel vybere ve spolupraci s municipalitou Gracanica, pticemz
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aktivit osvétové kampané se musi zacastnit min. 50 % zaki a studenti zakladnich a stfednich
Skol v municipalit¢ Gracanica.

V ramci aktivity budou pouzity materidly zpracované v ramci aktivity 2.2.1., které budou
rozdany jednotlivym zakiim v poctu 1ks/zék-student. Nadbytecné materialy, které nebudou
rozdany zakim/studentim, piedd realizator zastupcim jednotlivych Skol pro dalsi vyuziti.
Pfedani materialti bude potvrzeno formou protokolu podepsaného zastupci jednotlivych skol,
ktery bude soucasn¢ se zdznamem a fotodokumentaci z provedeni osvétové kampané¢ soucasti
pribézné zpravy o realizaci projektu ZRS. Kampan bude vzdy ptizpisobena jednotlivym
vékovym skupinam.

Pro zZaky minimalné Sesti zakladnich skol a obou strednich Skol v Gracanici bude provedena
osvetova kampan, které se zucastni minimalné 50 % zZakuii danych skol. Podoba kampané bude
konzultovdana s prisluSnymi statnimi orgdany v Bosné a Hercegoviné (piedevs§im kantondalni
Ministerstvo vzdélavani a védy Tuzlanského kantonu) a se zastupci jednotlivych zakladnich
a stiednich Skol.

Kampan bude mit dve zakladni kompomnenty. Prvni z nich jsou vzdélavaci prednadSky
s promitanim vyrobenych videi. Prednasky budou prizpiisobeny vékové skupiné zZakii (prvni a
druhy stupen) a studentii (stiedni skoly). Celkova délka prednasky bude jednu vyucovaci hodinu
(45 minut) tak, aby nedoslo k vyraznéjsimu naruseni pravidelné vyuky ve skolach. Bude zdlezet
na volbé reditelit Skol, zda budou chtit provddet prednasky v jednotlivych triddach postupné ¢i
se udeéla shromazdeni zdaku prvniho ¢i druhého stupné, respektive studentu stredni Skoly.
Uchazec bude akceptovat obé varianty. PredndSejici budou ovlddat bosensky jazyk, tak aby
celkova délka prednasek nebyla kracena tlumocenim. Zarover se tim dosahne lepsi pozornosti
Zakai.

Obsah prednasek bude primo navazan na obsah vzdélavacich materialu popsany u aktivity
2.2.1. Plati tedy, ze prednasky budou prizpusobeny jednotlivym kategoriim Zakii, respektive
studentiim strednich Skol. Konkrétni podoba je nadsledujici:

1. Zaci prvniho stupné: Vzdélavaci ¢innost se bude soustredit predevsim na
pochopeni zdkladnich principii ochrany vodnich zdrojii a
kolobehu vody v prirodé. Duraz bude kladen na zabavnou
formu tak, aby si zaci udrzeli pozornost. Zaroven bude
zminéna i ceskd pomoc prostiednictvim programu ZRS CR
a pro¢ Ceskd republika pomdhd rozvojovym zemim.

2. Zdci druhého stupné: Vzdélavaci ¢innost se bude soustiedit na ochranu vodnich
zdroju, kolobéh vody v prirode, na vyklad o upravndch
pitné vody, cistirndach odpadnich vod, systému zasobovani
pitnou vodou a nutnosti Setrného nakladani s vodou.
Zaroven bude zminéna i Ceska pomoc prostrednictvim
programu ZRS CR a pro¢ Ceskd republika pomdhd
rozvojovym zemim.
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3. Studenti strednich skol:

Vzdélavaci ¢innost se bude soustiedit na ochranu vodnich
zdroju, kolobéh vody v prirode, na vyklad o upravndch
pitné vody, cistirnach odpadnich vod, systém zasobovani
pitnou vodou a nutnosti Setrného nakladani s vodou,
problematiku placeni vodného a stocného, ochranu rek,
vodnich zdrojii a ochrannych pasem, pouzivani
pesticidnich a chemickych latek. Zaroven bude zminéna i
Ceskd pomoc prostiednictvim programu ZRS CR a proc¢
Ceskd republika pomdhad rozvojovym zemim.

Druhym komponentem vzdélavaci kampané bude vytvarna soutéz na téma ,,Chranme nasi
vodu! . Zdci zakladnich kol a studenti stiednich Skol budou rozdéleni do ti soutéznich skupin
(prvni stupen, druhy stupen zakladni Skoly a stiedni Skoly). V kazdé skupiné budou vybrany tri
nejlepsi vykresy. Vitézové v jednotlivych skupindch obdrzi pohdr a vécné ceny v hodnoté:

1. misto: 10.000—15.000 K¢
2. misto: 5.000 — 10.000 K¢
3. misto: 1.000 - 5.000 K¢

Celkem se tak bude jednat o devét poharu (t7i velké, tri stiedni a tri malé) a dohromady devet
vecnych cen v celkové hodnoteé 48.000 az 90.000 K¢.

Vécné ceny a pohdary budou predany pri slavnostni akci, na kterou budou pozvani zdstupci
Jjednotlivych skol, Mésta Gracanica, Velvyslanectvi Ceské republiky, Ceské rozvojové agentury
a mistnich médii. Jak dana slavnostni akce bude vypadat je patrné z nasledujicich ilustracnich
obrazkii z diive realizovaného projektu oficidlni Zahranicni rozvojové spoluprice Ceské

republiky v Bosné a Hercegoviné.
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Za aktivitu odpovida: (odpovédnd osoba + zastupce) Mgr. Damir Kasum, zastupce doc. Ing.
Vladimir Havlik, CSc.

Aktivita 2.2.3. Uspoiadani odborného workshopu

Po dokoncéeni zpracovani generelu vodovodu (aktivita 2.1.3.) bude uspotadan odborny
workshop, kterého se zii€astni zastupitelé¢ mésta, vodarensti odbornici a zainteresovana odborna
vefejnost. Ucastnici workshopu budou vybrani po konzultaci s predstaviteli municipality.
Predpokladany pocet ucastniki workshopu je cca 20.

Béhem workshopu realizator pfedstavi zpracovany generel vodovodu, jeho cil a vyznam.
Nasledné vysvétli, jakym zpisobem s generelem nakladat, aby mohl byt zaclenén do
strategického planovani mésta a efektivniho vyuziti v budoucnu. Workshop bude probihat
v mistnim jazyce nebo v anglickém jazyce se zajiSténim konsekutivniho tlumoceni do mistniho
jazyka. Organizaci v¢. tlumoceni, pronajmu techniky a obcerstveni pro ucastniky zajisti
dodavatel, prostory pro uspoiradani workshopu poskytne municipalita Gracanica.
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Pribéh workshopu bude dokumentovan zpravou, prezenéni listinou a fotodokumentaci, které
budou tvofit ptilohu pribézné zpravy o realizaci projektu.

Za aktivitu odpovida: (odpovédnd osoba + zastupce) doc. Ing. Viadimir Haviik, CSc.,
zastupce Mgr. Damir Kasum

6. Postup realizace a monitoring

6.1. Casovy harmonogram

Casovy harmonogram realizace zakazky je uveden v piiloze & 3 Smlouvy. Casovy
harmonogram je pro dodavatele zavazny.

Vytvoreni g u vodovodu pro cipalitu Graéani

[Rok 2023 2024

Kalendaini mesic 17273TaTsTe r_'s"s- o2 1l213Valslel7]8 g]’\c,'_n(wz
Rizeni projektu P Y PN P N N Y P P P N O P
Vytvoren| informatniha plakaty [
Vytvoten tiskovd zprévy a uspofadani tiskove konferance ofi zahajen projekiu
Vytucreni tiskové zprévy & usporsdéni tiskave konference ph ukonéeni projekty
Vystup2.1. Hiavni sirategicky plan rozvoje vodovodu v municipalité Gratanica vytvolen
Akt 2.1.1 Zmapavani soutasnéha systému dodavek pitné vody - mistni etreni x x [x
Akt 211 Zmapovén 51ho systémy dodévek pitnd vody - priml &4t odbbrl & rozborb vzorki vody x x|«
Aktivita 2.1.1 Zmapovi sného systému dodavek pitné wody - druhé €ast odbénd a rozbont) vzorkl vody
Aktivita 21.2 B 3l 3 '

Aktivita 21,3 Zoracovénl generelu wodovodu

Vistup 22, y s principy hospodateni s vodou
Aktivita 221 \ypracovin! materiali pro osvbtovou kampah x & I
Alktivita 222 Frovedeni osvétové kampang ve Skolach X lx lx

Aktivita 2.2.3 Uspoadani odboméha workshopy =

6.2. Rizeni projektu

Projekt bude realizovan v souladu s projektovym dokumentem. Rizeni projektu a dozor nad
spravnou realizaci projektu budou vicestupiiové. V prvni fad€¢ bude plnéni fidit a kontrolovat
dodavatel v souladu s vlastnimi internimi postupy. Realizace bude probihat v zké spolupraci s
partnerem projektu z BaH, se kterym bude dodavatel koordinovat realizaci jednotlivych aktivit,
predevSim ve vztahu k navaznosti jednotlivych logickych celkl projektovych aktivit. Dozor
nad fadnym plnénim a podpiirnou koordinaéni funkci bude v souladu s metodikou ZRS CR
provadét CRA ve spolupraci s ZU Sarajevo.

Dodavatel bude také zasilat kratké ctvrtletni zpravy o priabéhu realizace prostiednictvim e-
mailu na kontaktni osobu CRA a zaroveii na kontaktni osobu bosenského partnera (viz
ustanoveni v ¢lanku 3 Smlouvy). Tyto zpravy budou zpracované v ¢eském jazyce a v jednom
z Gfednich jazykd BaH. Soudasti zprav bude zejména informace o provedenych pracich v
hodnoceném obdobi, finan¢nim a ¢asovém plnéni a planu ¢innosti na dalsi kvartal. V pripadé
odchylek od vécného ¢i ¢asového plnéni bude uvedeno zdivodnéni téchto odchylek a navrh
jejich reseni.

CRA miize béhem trvéani projektu svolat tzv. kontrolni den (dale také KD) projektu v CR nebo
v BaH, kde dojde k prezentaci provedenych ¢innosti a diskusi nad pfipadnymi zménami. Pocet
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kontrolnich dni za projekt neni omezen, nicméné se predpokladd, ze v ptipadé, ze nebude
dochazet ke komplikacim, budou se kontrolni dny konat 1x za ptl roku trvani projektu. V
ptipadé potieby na zadost CRA nebo realizatora se mohou KD konat i Gastéji (CRA miize
rozhodnout o zrueni konani KD). KD se bude tdastnit zastupce CRA, expert najaty CRA,
zastupce realizatora a v ptipadé potieby dalsi osoby.

Organizace a prubéh KD:

a) Ustni informace realizatora o postupu praci, véetné kontroly plnéni zavért piedchoziho
KD

b) Stanovisko experta CRA

c) Diskuse

d) Zavery, terminy

e) Zapis s uvedenim ptipominek, pozadavki a stanovisek zicastnénych stran

Jako vstupni informaci pro KD realizator pfedkladd nejméné tyden pied konanim KD pisemnou
zpravu v rozsahu cca 1-10 stran v tomto ¢lenéni:

a) Strucna charakteristika provedenych aktivit (pouze pro 1. zpravu), v dalSich uvést jen
nové skutecnosti, ptehledné a vystizné informace k aktualnimu stavu praci

b) Rozsah provedenych praci v obdobi od posledniho KD

c) Shoda, pfipadné odchylky od vécného a asového planu praci, ndvrhy na optimalizaci
dalsiho postupu s predpokladanymi dopady
d) Planované prace na dalsi obdobi (technicky, Casove)

6.3. Dalsi aktivity souvisejici s projektem — zvySovani povédomi o projektu a ZRS CR

Dodavatel bude v prib¢hu realizace projektu soustavné zvySovat povédomi vetejnosti, statni
spravy a mezinarodni donorské komunity v BaH o ZRS CR a aktivitich projektu samotného.
Dodavatel je povinen ve vSech fazich realizace projektu zajistit vhodnym zplsobem
zviditelnéni ZRS CR, a to jak v mistech realizace projektu, tak pii jeho prezentaci v médiich ¢i
na internetu, pficemzZ bude dodrzovat ,,Pravidla, povinnosti a doporuceni pro zajisté€ni vnéjsi
prezentace (publicity) ZRS CR pro realizatory/dodavatele projekti* (piiloha &. 4 Smlouvy —
Pravidla, povinnosti a doporudeni pro zajisténi vnéjsi prezentace (publicity) ZRS CR pro
realizatory projekt).

Dodavatel oznaéi veskerou dodanou dokumentaci logem ZRS CR (v anglické verzi). Provedeni
musi odpovidat umisténi, musi zajistit stalost barev, musi byt nesmytelné, otéruvzdorné a
odpovidajici velikosti.

Vytvofeni a zvefejnéni dvou tiskovych zprav
Dodavatel vyda po konzultaci s CRA (a rovnéz se ZU Sarajevo) min. 2 tiskové zpravy pro ¢eské

a mistni média, a to na zacCatku a na konci realizace zakazky. Tiskové zpravy budou
prezentovany na tiskovych konferencich v misté realizace zakazky za ti€asti zastupcti médii
(tisk, televize ad.). Uspotadani tiskovych konferenci a zajisténi ptitomnosti zastupcti médii je

32



zodpovédnosti dodavatele. Tiskové konference uspotfada dodavatel v soucinnosti s piijemcem,
kterému umozni iast.

Informace o realizaci projektu je nezbytné rovnéz zveiejnit na webovych strankach dodavatele
(v ptipadé¢, Ze dodavatel takové stranky provozuje) i v jeho vyro¢nich zpravach. Tiskové zpravy
a fotografie z tiskové konference budou soucasti prubézné zpravy o realizaci projektu ZRS.

Vytvofeni informacniho plakatu

Dodavatel vytvofti informacéni plakat v jednom z ufednich jazyki BaH a v anglickém jazyce,
ktery bude obsahovat minimalné nasledujici: logo ZRS CR v anglické verzi, jméno projektu a
zakéazky, termin realizace, text (hesla) reklamniho stylu prezentujici obsah a piinos projektu.
Podobu plakatu piedlozi realizator ke schvaleni CRA a nasledn& ho po dohodé s odpovédnymi
zastupci pfijemce umisti na vhodné misto v centru mésta (méstskéa nasténka, radnice apod.)
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7. Faktory kvality a udrzitelnosti vysledkii projektu

7.1. Participace a vlastnictvi projektu prijemci

Projekt byl piipraven na zakladé¢ zadosti piijemce a v uzké spolupraci s nim. Realizace
jednotlivych aktivit bude s pfijemcem detailné koordinovana. Pfijemce se bude na realizaci
projektu také piimo podilet, krom¢ poskytnuti dat a vy¢lenéni pracovnikti predevsim ve formé
prubézné ucasti zastupci na aktivitich pracovni skupiny a pifipominkovani/schvalovani
vystuptl.

7.2. Vedlejsi dopady projektu

Projekt ptisp&je také ke zlepSeni zdravotniho stavu populace prostfednictvim snizeni znecisténi
pitné vody a pravidelnosti dodavek. Lepsi povédomi mistni populace o diileZitosti ochrany
vodnich zdroji pfispéje k celkovému omezeni znec¢istovani zivotniho prostiedi.

Zlepseni zivotniho prostiedi a pravidelna dodavka kvalitni pitné vody zvysi kvalitu Zivota a ve
vysledku pfitazlivost cilové oblasti pro bydleni, vcetné potencidlniho zvySeni hodnoty
nemovitosti.

Potencidlnim negativnim dopadem je mozné ¢astecné zvySeni finan¢nich nakladl populace na
vodném, ktery bude v maximdlni mozné mife redukovan volbou vhodné technologie PPPV
s minimalnimi provoznimi ndklady a optimalni nastaveni navrhu dal§iho rozvoje vodovodni
sit¢ v generelu s ohledem na naklady a finanéni moZnosti ptijemce a kone¢nych odbérateli.
Vyse vodného a stoéného je v Bosné a Hercegoviny dlouhodobé poddimenzovand a k jeji
nivelaci je tieba komplexni ptistup na urovni entity a rozpravy se spotiebiteli.

7.3. Socialni a kulturni faktory

Realizace projektu bude probihat ve spolupraci ze zéastupci vSech zainteresovanych stran
v narodnostné smiSeném prostiedi. Realizator zohledni mistni kulturné-politickd specifika,
vztahy jednotlivych zainteresovanych stran, nastaveni pracovnich vztahii a zvyklosti a dalsi
relevantni faktory takovym zpisobem, aby minimalizoval rizika, jez by mohla vzniknout jejich
opomenutim. Projekt ptispéje ke zlepsSeni Zivotnich podminek populace, a tim 1 ke stabilizaci
socialni situace.

7.4. Rovny pristup Zen a muZzi

Projekt bude zohledniovat rovné zapojeni muzl a Zen do projektu, v zavislosti na jednotlivych
vykonavanych pracich.

7.5. Vhodna technologie

V ramci vystavby PPPV Stjepan Polje je stanovena technologie, ktera nejvice vyhovuje danym
podminkdam a pozadavkiim na kvalitu vody. Pfi zpracovani navrhu dalSiho rozvoje vodovodni
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sité v ramci generelu budou brany v potaz specifické mistni podminky, na zéklad¢ kterych bude
navrzeno vyuziti optimalni technologie, zajiStujici dlouhodobou udrzitelnost systému
zasobovani vodou.

7.6. Dopady na Zivotni prostiedi

Budou pfijata adekvatni opatfeni, aby pifi realizaci PPPV Stjepan Polje doslo kco
nejmensim vedlejSim negativnim dopadiim na zivotni prostiedi. Obdobné bude bréna v potaz
minimalizace dopadl na Zivotni prostiedi pfi ndvrhu dal$iho rozvoje vodovodni sité. Aktivity
zvySujici povédomi populace o nakladani s vodou povedou k sniZzeni negativnich externalit
ovliviyjicich zivotni prostiedi, vyplyvajicich z nadmérnych odbérti a nespravného nakladani
s vodou.

7.7. Ekonomicka a finanéni Zivotaschopnost projektu

V ramci projektu budou realizovany aktivity posilujici personalni kapacity piijemce
ekonomicky udrzitelné provozovat systém hospodaieni s pitnou vodou — to se tyka predevsim
¢asti projektu vénované strategickému planu zdsobovani municipality Gracanica. Zaroven
budou podniknuta opatieni ke zvySeni povédomi populace o diilezitosti hospodateni s pitnou
vodou a celkové Setrném pristupu k Zivotnimu prostiedi, a v této souvislosti budou mistni
populaci také srozumitelné zprostiedkovany informace ohledné provozovani systému
hospodateni s pitnou vodou a souvisejici ekonomikou. Tyto doprovodné aktivity piispéji
k finan¢ni udrzitelnosti vystupt projektu.

7.8. Management a organizace

Mésto Gracanica provadi kontrolni ¢innost nad chodem organizace Vodovod i kanalizacija
(ViK) a zaroven i nad zaméstnanci provozovatelli vodohospodéiské infrastruktury. Zaroven
schvaluje a ¢astecné poskytuje prostiedky na jejich provoz a rozvoj (v€etné investic). Zastupci
meésta a vedeni ViK budou s dodavatelem pribézné spolupracovat na realizaci jednotlivych
aktivit.

Tvym dodavatele

Hlavni inZenyr - osoba povéiena vedenim zakazky®: doc. Ing. Viadimir Havlik, CSc.

° Tato osoba: M4 ukonéené vysokoskolské vzdélani pfirodovédného nebo technického charakteru; ma
prokazatelnou odbornou praxi v oblasti vodniho hospodaistvi v délce nejméné 10 let (tato osoba v ramci
strukturovaného Zivotopisu dolozi seznam projektl, na kterych se podilel, véetn€ ur€eni pozice, na které
pusobil v projektu); ma prokazatelnou zkuSenost s vedenim tymu pracovnikd v ramci realizace minimalné
jednoho zahrani¢niho projektu; ma osvédéeni o autorizaci vydané Ceskou komorou autorizovanych inzenyri
a technikd ¢innych ve vystavbeé dle zakona ¢. 360/1992 Sb., ve znéni pozd¢jsich predpisti v oboru
autorizovany inzenyr v oboru ,,stavby vodniho hospodafstvi a krajinného inZzenyrstvi* (nebo
,»vodohospodariské stavby"); hovoii ¢esky v kombinaci s anglictinou (jazyk minimalné na urovni B2 dle
Spolecného evropského referencniho ramce).
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Specialista - ¢len tymu odpovédny za zpracovani matematicko-simulaéniho hydraulického
modelu vodovodu'’: Ing. Zdenék Pliska

Tlumoénik!'': Mgr. Damir Kasum
Vzorkai'?: Mgr. Pavel Ondracek, Ph.D.
Osoba prokazujici kvalifikaci ,,Vzorkai osobné provede odbéry vody v ramci aktivity 2.1.1.

VySe uvedené osoby se osobné ziicastni plnéni této verejné zakazky v Bosné a Hercegoviné.
V ptipad¢ nemoznosti Gcasti této osoby z objektivnich divodii musi byt nahrazena osobou min.
stejné kvalifikovanou. Zména kazdé osoby podléha schvaleni ze strany CRA.

Vedenim realizace a koordinace aktivit vcetné primého dohledu nad jejich planovanym plnénim
bude poveren doc. Ing. Viadimir Havlik, CSc., ktery je autorizovanym inzenyrem v oboru stavby
vodovodniho hospodarstvi a krajinného inzenyrstvi. Matematicko-simulacni hydraulické
modely vodovodu bude mit na starosti Ing. Zdenék Pliska. Komunikaci s partnerskou organizaci
(Mésto Gracanica) a vzdélavaci aktivity bude mit na starosti Mgr. Damir Kasum, ktery je
rodilym mluvcéim a zaroven i soudnim tlumocnikem pro cesky jazyk dle autorizace Federalniho
ministerstva spravedinosti Federace Bosny a Hercegoviny. Mgr. Pavel Ondracek, Ph.D., ktery
Jje certifikovanym manazerem vzorkovani podzemnich vod, bude mit na starosti odbér vzorkii.
Uvedené ctyri osoby tvori interni implementacni tym projektu, ktery bude pravidelné
komunikovat v pribéhu realizace projektu, minimdalné vsak budou organizovany porady jednou
za Ctrndct dni.

Koordinatorem pro komunikaci s partnerskou organizaci bude Mgr. Damir Kasum, ktery bude
organizovat minimalné jednou za t¥i mésice porady rozsireného tymu (implementacni tym +
projektova pracovni skupina partnerské organizace). Komunikace bude probihat v ceském,
respektive bosenském jazyce, pricemz bude vidy tlumocena druhé strané clenem
implementacniho tymu projektu. Z jednani rozsireného tymu bude vzdy sestaven zapis v ceském
a bosenském jazyce.

Kromé pravidelné komunikace bude partnerskd organizace zapojena do realizace projektu
v podobé konzultaci ve veci implementace jednotlivych aktivit a zpracovani jednotlivych
vystupii projektu. Rovnéz tak bude zapojena do pripravnych a konzultacnich aktivit ve véci
realizace osvetové kampané na zdkladnich a strednich skoldch.

19 Tato osoba: ma ukoncené vysokoskolské vzdélani prirodovédného nebo technického charakteru; ma
prokazatelnou odbornou praxi v oblasti vodniho hospodarstvi v délce nejméné 5 let (tato osoba v rdmci
strukturovaného Zivotopisu dolozi seznam projektl, na kterych se podilel, véetn€ urceni pozice, na které
pusobila v projektu); ma prokazatelnou zkuSenost s realizaci minimalné dvou hydraulickych modelt v
software Epanet 2.0 (nebo v obdobném software) vodovodu v délce min. 20 km pro kazdy z nich.

! Tato osoba: hovoii ¢esky v kombinaci s jednim z fednich jazyk(i Bosny a Hercegoviny (oba jazyky
minimalné na trovni B2 dle Spole¢ného evropského referencniho ramce).

12 Tato osoba: je drzitel certifikatu ManaZer vzorkovani podzemnich vod vydaného Ceskou spoleénosti pro
jakost nebo ekvivalentniho opravnéni podle zahrani¢niho pravniho pfedpisu; ma prokazatelnou odbornou
praxi v oblasti odbéru vzorku pitné a surové vody v délce nejméné 5 let.
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8. Analyza rizik a predpokladi

Pro dosazeni cili ptedkladaného projektu je predpokladano, ze na PPPV budou postupné
pfipojeny vSechny domdacnosti a primyslové podniky v cilové oblasti municipality Gracanica.
Mistni populace a firmy také musi byt ochotné pravidelné platit v dostatecné vysi vodné. Pro
zajisténi udrzitelnosti projektu je také nezbytna persondlni stabilita zaméstnancii provozovatele
vodohospodarské infrastruktury.

Pro zpracovani strategického planu rozvoje/generelu je nezbytna pritbézna soucinnost partnera,
pfedevsim poskytnuti dostatecnych a relevantnich podkladt pro jeho zpracovani a nasledné
aktivni zapojeni do pfipominkovani jednotlivych navrha.

Neochota ucastnit se ze strany mistnich $kol a obyvatel miize negativné ovlivnit realizaci
jednotlivych osvétovych aktivit a jejich dlouhodoby dopad.

V neposledni fad¢ je dilezitym ptredpokladem pro uspe€snou realizaci projektu politicka a
bezpecnostni stabilita.

Seznam priloh

Ptiloha ¢. 1 — Matice logického ramce
Priloha ¢. 2 — Studie zasobovani vodou (2011)
Ptiloha ¢. 3 — Tabulkové tidaje o vodovodech z obci (celkem 20 souborti v elektronické podob¢)
- MZ Babic¢i (zavr$eno).xlsx
- MZ Buk (zavrseno).xIsx
- MZ Doborovci (zavrseno).xlsx
- MZ Doborovci Gornji (zavrSeno).xlsx
- MZ Donja Lohinja (zavrSeno).xlsx
- MZ Donja Orahovica (zavrSeno).xlIsx
- MZ Dzakule (zavrSeno).xlsx
- MZ Gornja Lohinja (zavrSeno).xlsx
- MZ Gornja Orahovica(zavrSeno).xlIsx
- MZ Lukavica (zavrSeno).xlIsx
- MZ Malesi¢i (zavrSeno).xlsx
- MZ Miric¢ina (zavrSeno).xlsx
- MZ Piskavica (zavr$eno).xIsx
- MZ Prijeko Brdo (zavrSeno).xlsx
- MZ Rasljeva.xlsx
- MZ Soko (zavrSeno).ods
- MZ Stjepan Polje (zavrSeno).xlsx
- MZ Skahovica (zavrseno).xlsx
- MZ Trnovci (zavrseno).xIsx
- MZ Vranovi¢i (zavrSeno).xlsx
Ptiloha ¢. 4 — Pozadované parametry pro Uplny rozbor
Ptiloha €. 5 - PoZadované parametry pro rozbor mikroplastt
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Priloha ¢. 1 — Matice logického ramce

MATICE LOGICKEHO RAMCE

Popis projektu Objektivné Zdroje ovéreni Piedpoklady a
(intervencni logika) ovéiitelné Ukazatelii rizika
ukazatele (klicové externi faktory
(indikdtory) ovliviwujici pritbéh a
lispesnost projektu)

Prispét k splnéni cile SDG 6.1 a 6.4 v
Zamér | municipalité Gracanica

Cile 1. Umoznit doddvku kvalitni pitné e Upravna pitné vody Stjepan e Udaje o mnozstvi Nedojde ke
vody v lokalit¢ Stjepan Polje Polje (dale jen PPPV) v pfipad¢ pfipravené pitné vody |zhorSeni stavu a
v obdobi zhorenych moZnosti potieby doddva do sité pitnou e Udaje o kvalit& dostupnosti zdroji
vyuzivéani zdroji vody z prameniSt’ vodu zvrtu Bunar (po konci piipravené pitné vody |surové vody
Vrela a Malegiéi projektu) v oblasti (napf.
vlivem sucha,
ekologickych
2. Podpofit dlouhodob¢ udrZitelny ®  Minimalné jeden projekt e Fyzickd kontrola havirii apod.)
rozvoj zdsobovédni a nakladdni s v ramci doporuceni ze realizace projektu
pitnou vodou v municipalité strategického planu rozvoje ® Dotaznikové Setfeni u
Gracanica vodovodu je zrealizovan ucastnikti osvétovych
v obdobi 10 let po konci aktivit
projektu

e Obyvatelé, ktefi se zucastnili
osveétovych aktivit po dokonceni
projektu  vnimaji  dulezZitost
udrzby a rozvoje vodovodni sité
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Vystupy

1.1. Funkéni PPPV v Stjepan Polje

1.2. Zaméstnanci MZ Stjepan Polje jsou
schopni ~ samostatn¢ a  udrZitelng
provozovat PPPV

2.1. Hlavni strategicky pldan rozvoje
vodovodu v municipalit¢ GraCanica
vytvoren

2.2. Obyvatelé municipality Gracanica jsou
sezndmeni s principy hospodateni s vodou

Po dokonceni projektu dodava
PPPV pitnou vodu v souladu

s BaH legislativou a
legislativou EU

PPPV je zaméstnanci MZ
Stjepan Polje provozovéana

v souladu s provoznim fadem
a v ramci stanovenych
parametrii, vodovodni sit’ je
pravidelné kontrolovana a
udrZovéna

Plan je odsouhlasen radou
meésta Gracanica a je v souladu
s platnymi zdkony BiH

Minimalné 50 % zakh
zdkladnich a stfednich kol ve
municipalit€¢ Gracanica se
zucCastni osvétové kampané a
Ucastnici znaji zdkladni principy
hospodafteni s pitnou vodou

Rozbory vzorkt pitné
vody doddvané do
vodovodn{ sité

Kontrola pracovnich
postupt zaméstnancu
MZ Stjepan Polje

Zapis z jednéni rady
Protokol o predéani
finalni verze
dokumentace
,,Generel vodovodu*
piijemci

Zapisy z prubéhu
osvetové kampang ve
Skolach

Nedojde

k vyraznému
sniZeni vody ve
vrtu ,,Bunar*

v Stjepan Polje.

Persondlni stabilita
MZ Stjepan Polje

Implementace a
dodrzovani
doporuceni
projektu ohledné
provozu PPPV a
udrzby vodovodu a
ekonomiky
systému ze strany
MZ Stjepan Polje

Municipalita zajisti
dostate¢né finan¢ni
zdroje pro rozvoj a
udrzbu vodovodni
sit¢ a piipravu
novych projektti.

Mistni populace je
ochotna platit
vodné, které
prispiva

k ekonomické
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udrZitelnosti
provozu PPPV a
vodovodu

Existuje politickd
vule k plnéni
strategického pldnu

Aktivity

Cinnosti, které je nezbytné vykonat pro
vyprodukovani vystupt

Prostiedky
shrauti vstupii nutnych
pro realizaci aktivit

Indikdtory

Rozpocet
shrnuti finanénich prostiedkii
nutnych k zajisténi vstupn

Predpoklady, které
musi byt splnény, aby
realizace aktivit vedla
k vyprodukovdni

vystupii
1.1.1. Ptiprava realiza¢ni a dilenské Lidské, finan¢ni a materidlové zdroje Uveden v polozkovém
projektové dokumentace uvedené v projektovém dokumentu rozpoctu Nedojde
technologické ¢asti stavby k pratahtim na
1.1.2. Vybudovani stavebni ¢asti PPPV stran¢ partnera pii
1.1.3. Dodévka a instalace technologické vystavbé PPPV
casti PPPV Stjepan Polje Stjepan Polje
1.1.4. Ptiprava projektové dokumentace (dostatek financi 1
skutecného provedeni stavby standardni prtib¢h
(DSPS) VR)
1.1.5. ZkuSebni provoz PPPV

1.2.1. Zpracovani provozniho fadu pro
zkuSebni a trvaly provoz

1.2.2. Zaskoleni persondlu v obsluze
PPPV a souvisejicich provozi a jeji

udrzbé

2.1.1. Zmapovani soucasného systému
dodavek pitné vody

Zameéstnanci MZ

Stjepan Polje a ViK
Gracanica maji
dostate¢nou
kvalifikaci pro
absorbovani

Skoleni a néasledné
vyuzivani
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2.1.2. Pasportizace stavaji
vodohospodarské infrastruktury

2.1.3. Zpracovani generelu vodovodu

2.2.1. Vypracovani  materidld  pro
osvetovou kampan

2.2.2. Provedeni osvétové kampané ve
Skolach

2.2.3. Uspoiadani odborného workshopu

ziskanych
informaci

Mistni zdkladni a
stiedni Skoly,
predstavitelé mésta
a odborna vetejnost
jsou ochotni se
Ucastnit osvétovych
aktivit

M¢ésto GracCanica
doda dostatec¢né a
relevantni
informace o
soucasném stavu
vodovodni sité

Meésto Gracanica
poskytne
dostatecné
podklady a
souinnost pro
pripravu
strategického planu

Nedojde k politické
rozepfi pfi
schvalovani
strategického planu
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Vychozi podminky
(vstupni predpoklady)

Politicka a
bezpecnostni a
zdravotni stabilita
v oblasti

Nedojde k omezeni
financovani
projektu ze strany
ZRS CR, ¢i ze
strany mésta
Gracanica a jeho
partnerd
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2.1 INTRODUCTION

2.1.1 INTRODUCTORY EXPLANATIONS

The issue of Gracanica Municipality water supply is solved with the town water supply system and
seversl smaller water supply systems. Concerning the organized water supplying of Gracanica
Municipality area, we can not talk about unique water supply system, because there are several
smaller local systems operating which are independent of town water supply system. Gracanica is
Municipality where the big percent of inhabitants are out of urban center, so the town water
supply system coverage isrelatively low.

Utility company JP ,,Vodovod i kanalizacija* Ltd. Gracanica is the company that manages the
Water supply and sewerage system of Gracanica town.

2.1.2 BASIC DATA ABOUT GRACANICA MUNICIPALITY
2.1.2.1 INTRODUCTION

Gracanica is a town and municipality in the GRACANICA

North-Eastern part of Bosnia and Herzegovina,
Federation BiH Entity, part of the Tuzla
canton.

It borders with 4 municipalities from FBiH
(Gradacac, Srebrenik, Tuzla and Doboj East),
aswell aswith 2 municipalities from Republic
of Srpska (RS) (Petrovo and Doboj).

A

It involves bigger part of Spreca river valley in its
lower flow and the part of Trebava valley.

Data for 1991

According to the last official census from
1991, Gracanica municipality had 59.050
inhabitants (17.056 households), allocated
into 28 settlements. Of that number, 12.712
inhabitants lived in town Gracanica, and
48.372 inhabitants lived in the area of

municipality. Based on the data from 1991, |Country Bl Bosnia and Herzegovina

prewar municipality Gracanica covered the B % | Federation of Bosnia and

surface of 387 km? Population density was | ERtuty Herzegovina
152,58 inhabitant/km?2. Canton Tudla

Data for 2000 Settlement Graganica

In the begining of 1992, and after the war in Surface area 2195 km?

BiHand the Dayton Agreement, one part of

the  municipality = became  Petrovo |Municipality 59134 (1991 census)

municipality, which belongs to Republic of ~|PoPUlation 56.006 (2011 estimation)

Srpska, so now the municipality teritorry 12.712 (1991 census)

surface is 219,5 km®. Based on the statistics | Town population

from 2000, there are 55.144 inhabitants living 17140 (2011 census)

in thisareain 18 local communities. Coordinates 44°41' 21" NGW

18° 18X 08" EGL
Data for 2011
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According to the data from 2011, there are 58.926 inhabitants (16.578 households) living in
Gracanica at the moment. Population density is 268,46 inhabitants/km?®.

Gracanica is urban settlements and the center of the municipality.

After signing the Dayton Agreement, the biggest part of Gracanica municipality was given to the
Federation BiH and the settlements are: Babi¢i, Doborovci, Donja Lohinja, Dzakule, Gornja Lohinja,
Gracanica, Lendi¢i, Lukavica, Malesi¢i, Miri¢ina, Orahovica Donja, Orahovica Gornja, Piskavica,
Pribava, Prijeko Brdo, Radljeva, Skipovac Donji, Skipovac Gornji, Soko, Stjepan Polje, Skahovica and
Vranovi¢i. The settlements given to Republic of Srpska, Petrovo municipality, are:
Boljani¢, Petrovo, Kakmuz, Karanovac, Porjecina i Sockovac, te dijelovi naselja Skipovac Donji and
Skipovac Gorniji.

Table 1: Municipality population number

Population Year

number 1971. 1981. 1991. 2000. | 2011.

Municipality 46.950 | 54311 | 59.134 | 55.144 | 58.926

Town 12.712 17.760

2.1.2.2 HISTORICALDEVELOPMENT OF GRACANICA

Gracanica is first mentioned in Ottoman sourcesin 1528. The village belonged to Soko, and was known for its
iron mines. Soko center was represented by Soko medieval fortress, which islocated about 4 km from center.

The original Gracanica settlement was situated at current location of Drafniéi town part, and the
statute of town was gained in 1548. More significant development comes at the end of 17"
century, during Budimlija Ahmed Pasha period, who built a mosque, bazaar, hamam (public bath) and the
clock tower.

In the 18" century the water utility was constructed. Gracanica was significant trading, a bit bigger
settlement. In 1879, it had 613 houses and 3.012 inhabitants. Gracanica had a post office in 1878,
and elementary school in 1887.

HYSTORICAL DEVELOPMENT OF GRACANICA

Gracanica municipality spreads at the surface of 219,5 km? what makes 14,2% of Tuzla canton
teritory or 0,428% of Bosnia and Hrzegovina terotory. In 20 settlements, Gracanica municipality has
56.006 inhabitants, what makes around 18 % of Tuzla canton population.

Population density in Gracanica municipality area is 255,15 inhabitants per km? what is
significantly more even than in canton - 210 per km?, as well as Bosnia-Herzegovina average which
is 75 inhabitants per one km?2.

With Gracanica, as municipal center, some settlements gor trully developped into significant
micro-urban and infrastructure cenetrs, of 2.000 to 3.500 inhabitants: Lukavica, Stjepan Polje,
Malesi¢i, Doborovci, Dzakule, Babiéi, Sokol, Gornja Orahovica, Miri¢ina, while Donja Orahovica has
near to 5.000 inhabitants.

2.1.2.3 GEOGRAPHIC POSITION AND CLIMATE

In the recent period, there are extensively developed forms of small businesses, family businesses,
shops, catering, craft production and service activities.

Gracanica municipality releif gradually rises from Sprecko polje, ranging from 150 MASL. It is
composed of units, and nominated as Soreca and Trebava units.
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However, Trebava mountaineous unit rises from Panonska-Posavska valley. The highest peaks are
Vis - 692 MASL, Sjedi Kr§ - 664 MASL, Monj - 532 MASL.

Gracanica municipality teritory spreads between 44°and 45° of North Geographic Width, in the belt
of moderate-continental climate with moderately warm summers and moderately cold winters.
The autumn months are warmer than the spring. The highest rainfall in this area is in spring and
summer. Development of towns and villages favors moderate parish air, conditionally sheltered by
Trebava hills at the north and Ozren boulders, from the harsh mountain climate in the central part
of Bosnia, from the south.

Gracanica has the average temperature of 10° C and 830 mm of precipitation per m®during the
year.

The lowest temperatures are in January, and highest in July.

Ground and surface waters from Gracanica municipality areaflow into the basins of rivers: Spreca,
Tinja, Bosna, i.e. into the Sava Basin and further to the Black Sea. Asitsright tributariesin Gracanica
municipality area, Spreca river has Miri¢anska river, Kamenicki potok (spring), Orahovicka river,
Zmajevac, Lohinjskariver, Pribavskariver, Hajdarovac, Sokolu$a and Klasnica.

Sokolusa 10,5 km long and hasthe highest spring capacity of 26 I/s. Bosna accepts Lukavicka river,
of total stream lenght of 34 km, of which throught Gracanica municipality the stream lenght is 16
km. Dzakulska river, 22 km long, at Gracanica municipality areais 15 km long, it’'sa tributary of Tinja
river.

The most significant springsin Gracanica municipality area are Vrela and llidZza near Sokola, and
Javor, Velika voda and Kreé¢ni¢ka voda in Skahovica. The municipality area is rich with thermo-
mineral waters. Exploitation boreholes capacity is100 I/s.

2.1.2.4 ECONOMY

Gracanica economy is now composed of a lot of small and big companies based on the
undoubtedly rich merchant-craft tradition that dates far back from the past of Gracanica, the center
of the former widespread Turkish, Austrian and Yugoslav county district.

With 25 different trades in the late 16th century Gracanica was real guild workshop for the army
and an important trading center on the crossroads of caravan routes that led from the Adriatic Sea
towards the Brc¢ko scaffold.

Gracanica Economic development starts after the withdrawal of the Ottoman and the
establishment of the Austro-Hungarian authoritiesin Bosnia and Herzegovina, after the 1878.

By constructing the roads, particularly connecting Gracanica with the railway - "Ciro" in 1898,
opening quarries, exploitation of forest resources, adjusting craft-guild production and trade
requirements of the European markets, Gracanica has stepped into the modern era of
development.

All the way to 1992 it was well known by its large manufacturing companies and the products
quality. Of 11.000 employed people, 8.000 worked in municipality area, of which 6.000 worked in
the economy (industry). Based on the official data, the number of unemplyed people was around
5.000.

Economy structure of the current Gracanica is composed of over 400 legal bodies (private
companies, public companies and institutions) and around 6000 individuals (independent crafts
and other activities.

Therefore, the municipality has around 1,000 businesses. Conditionally can be divided into service
and crafts - production. Among the servicesdominated are trade, catering and transportation, and
manufacturing the civil engineering, wood processing, plastic processing, metal, clothing and
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footwear industry, food (poultry, livestock, fruit, vegetables and meat). From a total of 7279
employeesin the municipality, in the economy (for legal entities and individuals) there are around
6600 empleyed (data from October 2006). The most populous firms are: ,Fortuna®“, ,Olimp*,
,Jadrina“ and Company ,,Sirbegovi¢-.

2.1.2.5 LOCALSELFGOVERNANCE

Local selfgovernance is the right of every citizen to directly participate in decision-making in
certain local mattersthat directly affect their daily life and work.

Local selfgovernance is established in the local comunity. The local comunity can be established for
one settlement, few smaller settlements which are bounded or for a bigger part of a settlement,
that (comparing to other parts of the settlement) form a unit. Initiation for local comunity
establishment can be made by at least 50% of voters of the settlement for ehich areathe new local
comunity establishment issuggested, than by Municipal Council and Municipality Mayor.

21 local comunities were established in Gracanica municipality area. The list of local comunities
with the settlements and population number isshown in the following table.

Table 2: Local comunities with settlementsand population number

No. Local . Population Households Settlements within local community
community number
1 Lendi¢i Included in Gracanica
2 Gornji
Skipovac
3 Donji
Skipovac
4 | CGornia 159 42 | GornjaLohinja
Lohinja
5 Buk 375 106 | Ibri¢i, Masi¢i, Meskic¢i and Tocak.
6 Prijeko Brdo 675 170 R1Je.ka, .I?.rndlm,v Hltlrs.leI, ]?219}.01, Cikote, Hadzi¢i, Jahici, Okici,
Sabitovici, Strasevic¢i and Sari¢i.
7 Trnovci 737 202 | Nalici, Sabi¢i, Beciroviéi
Gornji Hodzi¢i, Rijeka, Piragici, Jukiéi, Sabiéi, Dzanani, Salista, Vinjista,
8 ) 740 177 . .
Doborovci Serhatlije and Begovi¢i
9 Piskavica 924 220 | Centar, Spahici, Brki¢i, Deli¢i, Rajcevac, Cori¢i and Hrviéi
10 | Vranoviéi 1.042 270 | Alibegovi¢i, Centar, Nasi¢i, Plane, Nuriki¢i and Karié¢i
11 Rasljeva 1.092 246 | Osmanovi¢i, Omerbasici, Brdo, Mehi¢i and Mahala
12 Donja Lohinja 1316 375 Mehapov1c1, Bajri¢i, Ses.tar}l, Ahmetasi, Dura¢, Smailbasic¢i, Novo
Naselje and Novo Naselje Skola.
13 | Skahovica 1480 340 | Spahi¢i, Centar, Deli¢i, Cozalovo Brdo and Ahmetagié¢i
) Alibegovi¢i, Centar, Rijeka, Mostanica, Panduriste, Spomenik,
14| Doborovei 1750 483 | Vilakiéi, Dzafiéi, Ali¢i and Avdici

Chapter: Master plan 18




Guvna, Begovi¢i, Ilidza, Osmanagi¢i, Mehici, Orasje, Ostrikovac,
15| Soko 2120 750 Cetovulja, Bugiste and Bukva
Gornia Dzafi¢i, Husi¢i¢i, Birkovac, Ajki¢i, Avdi¢i, Dobrnji¢i, Bara-
16 ! . 2250 547 | Purdusa, Muji¢i, Dzini¢i, Mehi¢i, Gazibegovi¢i, Brdani and
Orahovica M L
anovici
) Stjepanovac, Kapetanci¢i, Kadi¢i, Jukani, Centar, Kamari¢i, Softi¢i,
17 | Pribava 2:300 585 | Dyafici, Zelenkici, Meraje, Tahiroviéi and Strazevac
18 | Dzakule 2550 680 | Rijeka, Gornje Dzakule, Kulovi¢i and Mehmedovici.
19 | Babic¢i 2700 750 | Kari¢i, Kahvedzije, Omerbasici, Mustafi¢i, Centar, Fazli¢i and Borici
ey Polje, Brezici, Lipovci, Sjerkovine, Babljak, Srednja
20 | Miricina 2.756 865 | Miricina, Gornja Miricina, Durakovi¢i, Brda, Mujaciéi and Kurtoviéi
1 Lukavica 3200 1,000 Prrgavvor ng.rademca, Bijeli Potok, Centar, Devedzije, Deli¢i, Zolje
and Camdzije
0o | Malesici 3500 850 Mesiéi, Hod2101, Mujki¢i, Kalesije, Kovaci, Hamzi¢i, Cali¢i, Sakici
and Brezje.
. ) Potok Mahala, Mejremici, Ibrahimovi¢i, Hadzi¢i, Dzivraci, Polje,
23 | Sijepan Polje 4.000 950 | polie Luke, Mustafiéi, Dediéi, Muratoviéi, Avdi¢i, Dzebe Memici
Donja . s D .
24 ) 5500 2.000 | Dom, Kamenica-Baji¢i, Rijeka, Makovci and Turkovi¢i
Orahovica
Gracanica Lipa I, Lipa II, Luke, Hajdarovac, Rijecka, Ritosi¢i, Potok Mahala,
25 rad 17.760 4970 | Stubo, Centar, Mejdan, Drafni¢i, Varos, Pasali¢i, Javor, Bahici,
£ Seljanusa and Ciris.
Total: 58.926 16.578

Local comunity can perform the following local services:

4 Constructing and maintaning the roads, sewerage, water supply systems and other utility
needs

4 Arranging the settlements, constructing and maintaning the parks, playgrounds, sport
facilities, etc.

¥

Constructing and maintaning the graveyards

4 Cleaning the public surfaces, transporting the waste, removal of atmospheric waters and
environment protection

% Performing som eother local services of interest for lofe and work of citizensin the place of
living, established by the local comunity statute, which has to be in accordance with the
Statute and regulations of municipality that contribute to life improvement in local
comunity area

<+ Cooperation with municipal services.

Satisfaction of needs and interests of citizensin local comunity isfinanced by the following:
% Through local voluntary
4+ Services feeswhich the local comunity achievesby its activities

% Revenues that the municipality gives to the local community to fund certain activities in
the amount of 1/3 of municipal budget from gifts and donations, and other means
achieved in accordance with law and regulations by local communities: Babi¢i, Doborovci,
Donja Orahovica, Gornja Orahovica, Dzakule, Mircina, Piskavica, Pribava, Rasljeva, Sjepan
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Polje, &ahovica, Vranovi¢i, Buk, Male§i¢i, Trnovdci, Donja Lohinja, Prijeko Brdo, Soko,
Lukavica, Gornji Doborovci, Gracanica.

2.1.2.6 GRACANICA MUNICIPALITY URBAN AREAS

Based on the "Tuzla canton spatial plan"17 (seventeen) urban areas were established in Gracanica
municipality area, as follows:

1.

Gracanica urban area — municipality center

The urban area is located in the southern part of the municipality and occupies an area
north and south of the highway DobojTuzla-Zvornik (M-4). P = 738.56 ha. At the east it
borders with agricultural land and small parts of the forest belt, at the north. At the west
and south it borderswith agricultural land, at the southeast with area Pribava.

Pribava urban area

The urban area is located in the southern part of the municipality and occupies an area
northeast and southwest of the main road Doboj-Tuzla-Zvornik (M-4). Surface P=222.08 ha.
At the east, north and south it borderswith agricultural land and smaller parts of the forest;
at the northeast side with Gracanica urban area; at the southeast with Donja Lohinja urban
area.

Donja Lohinja urban area

The urban area is located in the southeast part of the municipality and occupies the area
northeast of the main road Doboj-Tuzla-Zvornik (M-4). Surface P=86.81 ha. At the east,
southeast and south it borders with the forest belt and smaller parts of agricultural land; at
the north side it borderswith agricultural land; at the northwest with Pribava urban area; at
the west and south with a main road DobojTuzla-Zvornik (M-4).

Donja Orahovica urban area

The urban area is located in the southeast part of the municipality and occupies the area
north of the main road DobojTuzla-Zvornik (M-4). Surface P=237.17 ha. At the east, north
and west it borders with the forests and agricultural land; at the south with a main road
Doboj-Tuzla-Zvornik (M-4).

Miri¢ina urban area

The urban area is located in the southeast part of the municipality and occupies the area
northeast and southwest of the main road Doboj-Tuzla-Zvornik (M-4). Surface P=136.46 ha.
At the east and west it borderswith the Canton border; at the north forest belt; at the south
with agricultural land.

Gornja Orahovica urban area

The urban area is located in the southeast part of the municipality and occupies the area
east (by its bigger part) and west of the local road Donja Orahovica-Gornja Orahovica-
Blagaliste (L-18). Surface P=111.29 ha. At the east, north and west it borders with the forest
belt.

Vranovici urban area

The urban area is located in the east part of municipality, nearby the Canton border and
occupies the area south of the regional road Bukva-Srebrenik (R-461). Surface P=61.06 ha.
The entire area borders with the agricultural land and smaller parts of forests belt at the
northeast and south.

Doborovci urban area
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The urban areaislocated in the northeast part of municipality and occupiesthe area north
(by its bigger part) and south of the regional road Gracanica - Ormanica (R-460). Surface
P=146.67 ha. At the east, northeast, west and south it borderswith the forest belt; from the
southwest with the part of the construction land Doborovci and parts of the forest belt.

9. Dzakule urban area

The urban areaislocated in the northeast part of municipality and occupiesthe area north
and south of the Dzakulska river. Surface P=107.26 ha. The entire area borders with the
agricultural land and smaller parts of forests belt at the northeast and southeast.

10. Soko urban area

The urban areaislocated in the central part of municipality and occupiesthe area north of
the regional road Gracanica - Ormanica (R-460). Surface P=87.32 ha. The entire area
borders with the agricultural land and smaller parts of forests belt at the southwest and
southeast, and the construction land Soko on the west.

11. Skahovica urbano area, Skahovica settlement

The urban area is located in the central part of municipality and occupies the area
northwest of the regional road Gracanica-Ormanica (R-460). Surface P=84.89 ha. At the
east it borders with agricultural land; at southeast and northeast forest belt; at the north,
south and southwest agricultural land; at the west it borders with construction land Babici
and smaller partsof forests area.

12. Babiéi urban area, Babici settlement

The urban area is located in the central part of municipality and occupies the area west of
the regional road Gracanica - Ormanica (R-460). Surface P=48.09 ha. At the east it borders
with the agricultural land and some smaller surfaces of the forest land. At the north it
borders with agricultural land, at the south the bigger part isforests and some smaller part
isagricultural land, while at the west side it borderswith the agricultural and forest land.

13. MaleSic¢i urban area

The urban areais located in the west part of municipality and occupies the area northeast
and southwest of the local road Gracanica - Malesi¢i - Lukavica - Lukavica Rijeka — Canton
border (L-9). Surface P=170.37 ha. At the east, north and west it borders with the
agricultural land; at the northeast with the construction land Malesi¢i; at southwest and
southeast it borderswith the forest belt parts.

14. Lukavica urban area

The urban area is located in the northwest part of municipality, nearby the Cabton border
and occupies the area north and south of the local road Gracanica-Malesiéi-Lukavica-
Lukavica river-Canton border (L-9). Surface P=102.58 ha. At the east it borders with the
agricultural land and smaller part of the forest belt; at the northeast, west and south with
agricultural land; at northwest with the forest belt.

15. Stjepan Polje urban area

The urban area is located in the southwest part of municipality and occupies the area
northeast of the main road Doboj-Tuzla-Zvornik (M-4). Surface P=216.49 ha. From east it
borders with the parts of the forest belt; northeast, north and west with agricultural land
and smaller parts of forest belt; northwest it borders with the construction land Sjepan
Polje; at southwest and south with the agricultural land.

16. Rasljeva urban area
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The urban areaislocated at the end of southeast part of municipality and occupiesthe area
northeast of the main road Doboj-Tuzla-Zvornik (M-4). Surface P=19.72 ha. At east, north
and west it borders with agricultural land and the smaller part of forest belt, while at the
south it borderswith both, agricultural and forest land.

17. Piskavica urban area

The urban area is located in the central part of municipality and occupies the area at both
sides of regional road Gracanica-Ormanica (R-460), and at the both sides of the local road
towards east. Surface P=97.24 ha. Enitre area borderswith agricultural and forest land, with
the woodland prominent from the eastern side of urban areas.

2.1.2.7 GRACANICA MUNICIPALITY IN FIGURES

The following table shows basic data about municipality.

Bosna i Hercegovina Bosnia and Herzegovina
Federacija Bosne i Hercegovine

Tuzlanski kanton

Federation of Bosnia and Herzegovina
Canton of Tuzla

Opéina Gracanica Gracanica Municipality

Identification card Privreda- businesses by organizational form .
1991. 2009. Legal entities 432
Municipality area 387 km® 2195 km? Natural persons 690
Number of settlements 28 21 Public institutions 27
Population in total 59.050 56.006 Banks 10
Microcredit organizations 9
Insurances 9

Natural resources: non-metallic minerals, bentonite, kaolin, quartz sand, tuff, clay

Employment
and refractory clay and limestone. Thermo mineral water (1 exploitation well of the
. ) _ Employment in total 8.650
average capacity of 80 liters per second per hole). Land Resources:suitable for the
production of healthy food. Unemployed — date 30 September 2009 8.246
At the municipality level there are 54 Citizens Associations, and 23 are
active
Livestock Agriculture
Big cattle : (cows-4700,steers-1200,calfs-1400) 7300 Arable land (fields) 9.039 ha
Small cattle : (sheep-7000,goats-800, horses-100) 7900 Orchards 1.749 ha
Poultry : Broilers (fattening) 800250 Meadows 1.015ha
Laying poultry 15000 Pastures 1.462 ha
In Gracanica municipality there are 40 private poultry farms, 1 company Forests 6.603 ha
for steers fattening of 500 steers capacity yearly, 1 company with 120 Westlands 39 ha
milch cows, Ponds, marshes, swamps 4 ha
Beekeeping:behives 2000 pcs.
Education
éElcmcntary schools in Gracanica area 11
‘Secondary schools 2
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Hementary schools 471 5.491
Gymnasium 43 560

Mixed school 119 1.948
Total: 633 7.999

Figure 1: Gracanica town
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2.1.3 BACKGROUNDS

Backgroundsfor the Master Plan draft are consisted of the following:

GEODESIC BACKGROUNDS

For the Master Plan drafts, geodesic maps of Gracanica municipality were used in the scale of
1:25.000 and 1:10.000, as well as geodesic plansin the scale of 1:2.500.

SPATIAL PLAN OF TUZLA CANTON, 2001

2.1.4 PROJECT DOCUMENTATION

Strategy — project documentation

Organization/Institution needs to comprise the Study of Gracanica municipality water suplying
with the following documents:

o Integrated strategy of Gracanica municipality development (2010-2020 —in progress);
o Economy strategy of Gracanica municipality development (2005-2010);

o Communication strategy (2006-2009);

o Strategy for partnership with the citizens (2008);

o Spatial plan of Gracanica municipality (2000-2021).

Beside the mentioned strategic project design documentation, the organization /Institution will
have the access to all spatial project design documents, such as zoning plans and projects,
regulation plans, plotting plans, etc.

Organization/Institution will use and take over the results, reports and found data of the
mentioned documents, or it will require to conduct additional investigation, which needs to be
approved my Municipality.

Studies, projects and levels

Organization/Institution will have accessto and use the following documentation:

o The Main project — Reconstruction of water supply distributive network in local community
Pribava,” ING-PROJEKAT” Doboj South (2008);

o Study with hydro-geological work program for groundwater abstraction for the purpose of
water supply in Gracanica, Institute for Water, Sarajevo (2008);

o Report on the sanitary protection zone for water supply system sources in Gracanica,
Institute for Water (2008).

All above mentioned documentswill be available as soft or hard copy.

Some other documentation was, also, used, made for Gracanica water supply system.
2.1.5 OBJECTIVE AND TASK OF THE STUDY

2.1.5.1 TASK 1: INCEPTION REPORT INCLUDING CURRENT CONDITION
ANALYSIS

Aspart of the Inception Report, the Organization/Institution will address the following:

a) Current situation analysis:
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b)

defining the area covered by the water supply service and specifying the number of users
and connections in each relevant category, e.i. households in individual residential units,
householdsin collective residential units, industry, public institutions, businesses, farmsfor
raising cattle, chickens...

analysis of consumption, or needs for water; overview of current situation by user category,
average consumption per inhabitant, needs of industry and cattle-raising, public
consumption; analysis of the quantities of captured water at the sources and assessment of
total losses.

description of existing network, including sources and water supply zones, measure of
protection of sources, water treatment, water quality, length, diameter and material of
main water pipes, reservoir space, pumping and re-pumping stations, including installed
equipment;

map of existing systems, facilities and assets;

assessment of system components in terms of capacities, efficiency, performance,
reliability, adequacy, maintenance practices, age and quality of material and equipment,
quality and quantity of raw water at the sources and treated water at the sources and in the
network, source protection measures...

description and assessment of the management system, assessment of losses by water
supply zones

assessment of the functioning of the water supply network;

analysis and assessment of the capacities of the partner municipality and associated Water
Utility Company in terms of management and running the existing and future
infrastructural facilities, considering technical capacities, human and financial resources.
The Organization/Institution should make a critical assessment of the current management
of the system, human resources, organization, availability of technical equipment,
operation and maintenance concept. Where necessary, the Organization/Institution should
identify a need for future reforms, capacity building and propose concepts for future
management (organization, needs for human resources, needs for equipment,
enhancement of operation and maintenance...);

socio-economic situation, financial analysis of the company's operation, analysis of current
tariff system;

analysis of institutional and legal regulatory framework — laws, regulations, rule books,
standards, norms and directives which will be applied during the drafting of the Sudy and
with which the Sudy will be aligned.

Analysis of development projects, studies, project solutions and harmonization of
development of water supply systems with development plansand projects.

2.1.5.2 WATERSUPPLY M ASTER PLAN FOR PARTNER MONICIPALITIES

Water Supply Master Plan containsthe following elements:

a)

Demographic projection for the planning period of 20 years based on an analysis of
strategic planning documentation from the aspect of ensuring necessary quantities of
drinking water and industrial water. Defining the area covered by the water supply service
provided via water utility company and specification of the number of users and
connections in each relevant category, e.i. households in individual residential units,
householdsin collective residential units, industry, public institutions, businesses, farmsfor
raising cattle, chickens...Defining potential scenarios for development of the areas, number
of inhabitants and industrial, commercial and public activities.
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b) Balance of available and required water quantities for the 20 year planning period (drinking
and industrial water). Capacities of available resources. Assessment of future needs for the
planning period by zones and consumption groups. Assessment of possibility to provide
industrial water from alternative sources (pumping water from water flows, using sources
that cannot be used for drinking...).

¢) Quality of drinking water at the sources and in the network. Detailed analysis and
interpretation of existing physical and chemical and bacteriological findings; Sampling and
extended physical and chemical and bacteriological analyses of water from the sources on
three occasions in the course of drafting the Study in different hydrological conditions.
Interpretation of all resultsand proposal of measures—typesof water treatment for each of
the listed sources.

d) Analysisof existing water protection measures (documentation on water source protection
zones, municipal decision on water source protection zones, as well as current situation
regarding protection of the water sources). Report on findings and set of
recommendations.

e) Drafting two to three variants of conceptual solutions for the water supply system which
ensure achievement of the overall goal in the 20 year planning period, including cost
assessment, investment into construction, management and maintenance. Long-term
financial comparisons of proposed solutions and proposal for adoption of one of the
solutions. The conceptual solution should define the complete system, including water
source, water treatment, main pipelines, pumping and re-pumping stations, reservoir
capacity and other system elements. For each solution, the Organization/Institution will
provide hydraulic modeling or appropriate hydraulic calculations.

f) Macro-available assessment and socio-economic analysis, investment capability to invest
into the water supply system. The Organization/Institution should asses the macro-
available amount of investment for implementation of measures. This indicative value will
lead the Organization/Institution in the definition of an acceptable technical framework of
measures. The total price should include the cost of investment and reinvestment, cost of
functioning and maintenance and cost of general management.

The assessment of macro-availability should be based on the assessment of the real
capacity of users within local community to pay, which will be based on a socio-economic
analysis, including all users (households, commercial, industrial and institutional), with a
view to having an integrated approach to water supply systems, sewage systems and
waste water treatment. An assessment of overall capacities in terms of community
contribution should be made for the period used in the Master Plan, based on the current
situation and results of the socio-economic evaluation, assessment of household reception
needs and a projection of commercial and industrial development. These scenarios should
be studied: ,optimistically®, ,averagely” and ,pessimistically“. Each scenario should contain
aforecast of the state, entity, cantonal and municipal gross product in absolute values and
in percentages of the GDP and grossincome per capitain partner municipality.

The analysis of availability should end with an assessment of users” will to pay for water
supply, sewage system and waste water treatment services. This assessment should be
based on existing data, including all user categories. User community’s will and their
contribution capacities should be taken into account, which may give rise to a situation
that the necessary investmentswould be carried out in time phases.

g) Long-term water supply development plan. The plan will be based on the adopted concept
— conceptual solution with defined water management facilities, water supply delineated
by systems, zones and subzones, calculated maximum needs for water, defined water
treatment at source locations, locations and capacities of reservoirs, pumping and re-
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pumping stations, main pipelines, hydraulic calculations, management system and other
technical elements. The long-term development plan will identify facilities and costs and
provide criteria for prioritization of the project, including risk assessment and mitigation of
consequencesfor realization of full efficiency of the project.

2.1.5.3 TAsSK 3: PRIOROTIZED PLAN OF INVESTMENT MEASURES FOR THE
PERIOD OF 10 YEARS

On the basis of the criteria developed in the long-term water supply plan and taking into
consideration macro-available assessment and investment capability, the Organization/Institution
will define:

o Prioritized project list with dynamic implementation plan;

o Funding sources (delineated external and internal funding sources), time lines, expected
outputs and risksin implementation.

2.1.5.4 TAsSK4:FEASIBILITY STUDY FORPRIORITY INVESTMENT MEASURES

Inception and implementation of thisstage will follow as a result of the findingsof the Master Plan.
For the priority investment component/components identified as investment measure/measures,
the Organization/Institution should ensure that adequate considerations and alternative solutions
are given. The Organization/Institution should pay special attention to the assumptions for
engineering (input data) and ensure that designing of plants and networks is in accordance with
the current situation and realistic forecasts. The Organization/Institution will be asked to draft a
Feasibility Study for the proposed priorities for the investment measure(s) in order to prove that
the proposed solutions are the best possible solutions feasible in the planned period. The
Feasibility Study should consider all technical, socio-economic, financial and environmental
aspects of measures.

The Organization/Institution should ensure that the partner municipality and Water Utility
Company beinformed on the progress of the Feasibility Study.

Sub-task 1- Identifying technical scope forinvestment measures

The Organization/Institution should prepare a short summary of the technical scope of work for
identification of investment measures and submit it to Project Steering Board for discussion. The
short summary should be detailed enough to describe the background, proposed solutions and
possible benefits’enhancements. The summary should be corroborated with location maps and
drawingswhere necessary.

Sub-task 2 — Cost assessment

After an appropriate technical solution is made, which will lead to the goals of investment
measures, the Organization/Institution should ensure that the protection measures, network and
facilities are designed in line with the assumed projection. It also needs to be ensured that the
proposed technical solutions are the best value for money during the operational period of the
facilitiesand network.

The cost assessment should be based on a conceptual solution. An accurate cost assessment is an
important element of the Feasibility Study. It should show clearly unforeseen physical and financial
situationsin the course of implementation / construction.

Sub-task 3- Financial analysis
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The Organization/Institution will be required to construct a financial model which will cover the
exploitation period of the project (10 year period). The financial model should contain all elements
of costs, capital expenditures, all additional operational costs and maintenance costs.

The analysis of cost recovery should contain an assessment of investment costs, operation and
maintenance and an assessment of expected revenues based on specification of tariffs to be
applied to main user categories (households, commercial, industrial). These revenues should cover,
asaminimum,investment, operation and maintenance costs, aswell as costs of depreciation of the
building, assets and equipment.

It will probably be possible to increase tariffs during the project implementation period. There are
specified and acceptable limitations in terms of maximum percentage of the financial load on
households' income (it is usually 3-5% of the household income for water supply services and
collection and treatment of waste waters, based on instructions of the Council of Europe).

The financial system needs to be used to determine appropriate adjustments of policies and
tariffs/prices, which will ensure financial sustainability of water utility company operation, provide
enough room to those providing loans and ensure that tariffs remain within acceptable boundaries
and are raised each year up to acceptable limits. The Organization/Institution should consider
impact of all agreed and specified types of subsidies for socially excluded categories (differential
prices according to revenues, subsidiesby the partner municipality...).

Results of the analysis should manifest through several indicators (e.g. financial internal return rate
and net current value). The Organization/Institution should discuss the interpreted indicators
generated by the financial model and stated assumptions with the UNDP/MDG-F, partner
municipality, associated Water Utility Companies and other parties the Organization/Institution
thinks need to be involved in this project phase. The financial analysis will show sustainability of
the proposed investment measures(s) in different scenarios. It should also contain an assessment of
work of the Water Utility Company in charge of rendering services of water supply and the burden
the proposed investment measure(s) can cause with their financial adjustment. This assessment
should contain a projection of cash flow which isbased on a sensible assumption of cost recovery,
examine under which circumstances the Water Utility Company will have sufficient resources to
render services, maintain the system and realize investmentsin the future.

Sub-task 4 — Economic analysis

The economic impact should be described in a quantifying form, as much as possible. Economic
benefit, together with social, environmental and health benefits, generated by the Project should
be described. If all relevant expenses and benefits could be quantified, the results of the analysis
should be presented with the use of accepted indicators, such asfinancial and internal return rate,
net current value, and benefit —cost ratio.

It isusually difficult to quantify all economic benefits of an infrastructural project. In this case, other
kinds of quantifying analyses can be used such as multi-criterion analysis and cost effectiveness
analysis.

The cost effectiveness analysis should presume that the Project should achieve the level of
rendering services and standards set by relevant environmental analyses. Therefore, relevant EU
standards can be treated as objective goals that need to be achieved with optimal economic
effectiveness during the operational period of the project.

Sub-task 5 - Preliminary assessment of environmental impact

The preliminary assessment of environmental impact will be performed in accordance with the
Rule Book on production plants requiring a mandatory environmental impact assessment and
plantsthat may be built and become operational only with an environmental approval.
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The Organization/Institution will be obliged to analyze the environmental impact of the works that
should be undertaken within the Project and verify whether the works can lead to soil degradation,
jeopardize the sources and water courses, environment and natural habitats, as well as
neighboring areas.

Sub-task 6 - Implementation plan and strategy

The Organization/Institution will be obliged to prepare an implementation plan and strategy for
investment measure(s) which the study proves to be feasible. The implementation plan should
contain:

- Deadlines to carry out implementation measures with mandatory accompanying
management and maintenance measures;

- Management of implementation of investment measures;

- Financial plan and funding sources;

- Technical standards and alignment with development projects;
- Public procurement procedures;

- Monitoring and reporting systems.
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2.2 POPULATION AND SPATIAL COVERAGE

2.2.1 POPULATION

2.2.1.1 POPULATION OF THE SUBJECT AREA THROUGH THE HISTORY

In the item 2.1.2 BASIC DATA ABOUT GRACANICA the basic data on Neum Municipality and it’s
settlements are given. Considering the fact that the last censuswas conducted in 1991, thereisno
exact number of inhabitants, for the settlements and municipality. The following table presentsthe
number of inhabitants per settlementsfor 1991 (census) and for 2009 (estimation).

Table 3: Population in Gracanica municipality by settlements

Estimation based on
Settlement Censusin 1991 municipality data for

2009
Gornji Skipovac
Donji Skipovac
Gornji Doborovci 740
Buk 375
Trnovci 737
Lendi¢i 318 0
Prijeko Brdo 464 675
Skipovac Gornji 481 0
GornjaLohinja 614 159
Rasljeva 758 1.092
Piskavica 808 924
Vranoviéi 1074 1.042
DonjaLohinja 1091 1316
Skahovica 1423 1.480
Pribava 1682 2300
Babi¢i 1831 2700
Soko 1920 2120
Doborovci 1999 1.750
Orahovica Gornja 2035 2250
Dzakule 2306 2550
Miri¢ina 2517 2756
Malesici 2964 3.500
Lukavica 3231 3.200
Stjepan Polje 3347 4000
Orahovica Donja 4304 5500
Gracanica 12712 17.760
Total population: 47879 58.926
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According to the last official census in 1991, Grafanica municipality had 59.050 inhabitants
(17.056 households), allocated into 28 settlements. Of that number, 12.712 inhabitants lived in the
town Gracanici. Considering the fact that in 1991 the municipality was divided into 2 municipalities —
Gracanica and Petrovo, in the area of current municipality there was 48.372 inhabitants.

Gracanica municipality belongs to Federation BiH, it’s within Tuzla Canton, with the surface area of
219,5 km2 and population density of 268 inhabitants/km?®.

Untill 1991 it spreaded to the both sides of Spreca river, between two economy (industry) regions
Doboj and Tuzla with the surface area of 387 km®.

According to municipal administration estimated data from 2009, there are 58.926 inhabitants
living in Gracanica, of which 30% of inhabitants live in urban municipality part.

With population density of 268 inhabitants per km? Gracanica municipality has intensive population
comparing to Tuzla Canton average of 168 inhabitants’km® and Federation BiH of 90
inhabitants/km?.

Gracanica municipality is organized and includes 25 local communities (1 urban and 24 rural LC) of
which 21 are registred and active, and 4 unregistered and inactive , but have neighboring local
communities working for.

Registeres and active local communities are: MZ Babi¢i, MZ Buk, MZ Doborovci, MZ Gornji
Doborovci, MZ Donja Lohinja, MZ Donja Orahovica, MZ Dzakule, MZ Gornja Orahovica, MZ
Gracanica, MZ Lukavica, MZ Malesic¢i, MZ Miri¢ina, MZ Piskavica, MZ Pribava, MZ Prijeko Brdo,
MZ Ragljeva, MZ Soko, MZ Stjepan Polje, MZ Skahovica, MZ Trnovci and MZ Vranoviéi, and
unregistered and inactive are: MZ Lendi¢i, MZ Gornja Lohinja MZ Donji Skipovac and MZ Gornji
Skipovac.

2.2.1.2 DATA FORTHESTRATEGY OF GRACANICA MUNICIPALITY ECONOMY
DEVELOPMENT 2011-2015 — DATA ON POPULATION

POPULATION STRUTCURE

Population age structure has changed in recent years, in line with general trends typical for the
aging process. The population in which young people under 14 years of age make more than 30%
of the total population and old population of less than 6% is considered as "young" population. In
the opposite case we speak of an aging population.

Chart 1: Population age structure

Starosna struktura stanovnistva 1991.-2009. godina
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Data source: Federal institution for statistics FBiH (for 1991, 2005, 2006, 2007 and 2008). Data of LCfor 2009

If we compare the age structure of Gracanica municipality with other municipalities, we see that
Gracanica municipality is among the municipalities with the largest percentage of age groups of
working age (from 15 to 65) in the total population (70%), and the percentage of this age group is
higher than Tuzla Canton average.
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Gracanicaisone of the municipalities with the lowest rate of population aging. Aging rate of 57.8%
indicatesthat for every 100 inhabitants aged 0-14 years there are 58 people older than 65 years.

The rate of aging of the population in the municipality of Gracanica (57.8%) was significantly lower
than Tuzla Canton average ratesof aging population (68,9%), FBiH (71,5%) and BiH (86,4%).

Rate of dependence gives us the information of every working age person who needs to support
economically inactive persons.

In addition to municipalities Banovi¢i and Kladanj, Gracanica municipality has the lowest depending
population rate. In Gracanica municipality area, for every 100 working age inhabitants there are 43
economically inactive inhabitants, which isfor around 5% less than BiH average.

GEOGRAPHICAL DISTRIBUTION OF POPULATION

Gracanica is one of the most densely populated municipalities in BiH. Gracanica municipality
density is greater than two and half times the average population density in Bosnia and
significantly higher than the average population density in Tuzla Canton. Thisimplies the need for
adeveloped infrastructure, and careful spatial management. There is a problem of lack of sites for
the further industry development.

According to the census in 1991, 88.5% of the population lived in Gracanica municipalitiy rural
parts. According to data collected by the local communities in 2009, that percentage decreased to
69.8%. The obviousis the pressure on urban local community Gracanica with very high density of
925 inhabitants/km?.

NATURAL POPULATION GROWTH

Data on population growth show a positive population growth. Average natural population
growth in the period 1996 - 2009 amounted to 283 inhabitants. In the period 1961-1981, the
annual growth rate was 1.5%, and in the period 1981-1991 it was reduced to 0.87%. In the period
from 1991 to 2009, the population of the municipality has manifested an increasing tendency but
was less pronounced than in the previous period. Direct and the biggest impact on the overall
increase in population had the component of natural population, i.e. birth and mortality and their
resultant natural increase and migration of population from the period 1992-1995.

Chart 2: Natural migration of population in the period 1996 - 2008
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Data source: Statistical year book FBiH for 2001 and 2009

Although still positive, the natural increase of population has declined continuously until 2005,
after which continued growth can be noticed.
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POPULATION MIGRATIONS

The main migratory movements in Gracanica area untill 1991 were from rural to urban areas.
According to the census, in 1991 Gracanica had 59 134 inhabitants; by the Dayton Agreement,
aurface area of Gracanica municipality was reduced by 43.28% and population by 18.2%. Part of
Gracanica municipality was in Republic of Srpska, and the population was reduced from 59 134 to
48 372 inhabitants.

At the same time in 1995 in Gracanica has found refuge for 7291 displaced people from other
populated areas-municipalities such as Zvornik, Srebrenica, Bratunac, Vlasenica, Doboj, Grapska,
Derventa, etc. Most of the population hasreturned, so now other 821 people who do not have the
conditionsfor return are located mainly in the refugee settlements within the municipality.

Following tables show the data on population. The data were taken from Tuzla Canton Spatial plan
and from the Institute for Statistics.

Table 4: Municipality demographic data —data from Tuzla Canton Spatial plan

Natural Birthrate Mortality .Natural
Year Population Births Deaths population Increase
growth (%0 ) (%0 ) (%0 )
1996 54025 844 244 600 15,62 452 11,11
1997 47820 737 301 436 1541 6,29 9,12
1998 51.829 733 293 440 14,14 5,65 849
1999 52440 609 251 358 11,61 479 6,83
2000 52772 560 289 271 10,61 548 514
2001 53.040 573 281 292 10,80 5,30 551
2002 53226 497 319 178 9,34 5,99 334
2003 53.381 530 379 151 9,93 7,10 283
5083 2357 2726
Table 5: Estimated population in Gracanica municipality by age
Estimated population in Gracanica municipality by age
Year 1998 2004 2015 2025
Population 51.829 52.364 54568 56.816
Table 6: Number of households and households members
1991 2005 2015 2025
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Table 7: Data on settlementsand the type of settlements- data from Tuzla Canton Spatial

plan
1991 2001 2025
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Gracanica
Municipality 41962 50.378 62.335
Babi¢i 1.830 493 S 2.012 404 S 2620 398 M
Doborovci 2.000 56.8 S 2712 49.7 S 3260 487 M
DonjaLohinja 1.091 652 S 1.587 56.1 S 2315 392 M
Dzakule 2.303 542 S 2422 48.3 S 3.185 454 M
Gracanica 12.771 258 G 17.397 236 G 20.156 16.8 G
Lukavica 3218 61.3 M 4119 452 M 4449 39.1 M
Malesici 2958 572 S 3.210 534 M 4125 472 M
Miri¢ina 2510 64.3 S 2614 58.3 S 3426 532 M
OrahovicaDonja 4303 543 M 4540 486 M 6.030 364 M
Orahovica Gornja 2027 652 S 2257 60.3 S 3.120 514 M
Pribava 1.682 416 S 1.897 39.7 M 2867 265 M
Soko 1.920 576 S 1.967 53.2 S 2430 393 M
Stjepan Polje 3.349 580 M 3.644 46.2 M 4352 37 M
Table 8:Involvement of urban area —data from the Tuzla Canton Spatial plan
Areain km? of municipality Areain km? of urban part Percentage

Gracanica

215,34

26.74

1242

Given the lack of accurate dataon population for the past 20 years, all data in this period have been
estimated. We can, also, notice some inconsistencies in the documentation where you have
different information about the number of inhabitants in the same document. However, for the
preparation of this Master Plan, estimates that were made in the Regional Plan have been taken as
apoint load for the planned water supply.

The
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Table 7: gives the estimation of population for the planning period utnill 2025. With estimates of
population growth, these resultswere used asapoint load.

2.2.1.3 PLANNED POPULATION NUMBERIN GRACANICA MUNICIPALITY

For the subjected Master plan, the planning period is 20 — 25 years. Due to the recent experiance
regarding the slowness of realization some certain projects, the expert team increased the
planning period from 20 years to 25 years. Talking about results this increase will not have any
significant impact.

In the previous text, there are the data on population, but, also, on population migration through
time, aswell asthe estimation of population for the future period.

Using the mentioned data, expert team gave the estimations on population migration during the
planning period. In the item Error! Reference source not found.Error! Reference source not
found. there are data on population for all local communities, individualy and in total for Gracanica
municipality.
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Table 9: Current and planned population numberbylocalco mmuni ti es in Gracar

municipality
Perspective population number in municipality area
2010 2012 2015 2020 2025 2030 2035
Local community
58.926 60.264 62.327 65.924 69.729 73.753 78.010
Perspective population number in local communities
Gracanica 17.760 18.062 18525 19.324 20.156 21.025 21.931
Skahovica 1.480 1.495 1517 1.556 1.595 1.635 1677
DonjaOrahovica 5.500 5.568 5.671 5.848 6.030 6.218 6.411
Stjepan Polje 4.000 4.045 4114 4231 4352 4476 4.604
Lukavica 3.200 3.344 3.571 3.986 4.449 4.965 5542
Malesici 3.500 3.578 3.697 3.905 4125 4.358 4603
Miri¢ina 2.756 2837 2.963 3.186 3.426 3.684 3.961
Dzakule 2.550 2627 2.746 2.958 3.185 3.430 3.694
Orahovica Gornja 2.250 2.350 2.509 2.798 3.120 3.480 3.880
Doborovci 1.750 1.901 2.153 2.650 3.260 4.012 4.936
Soko 2120 2.159 2219 2.322 2430 2544 2.662
Babi¢i 2.700 2711 2.727 2.754 2.782 2.810 2.838
Pribava 2.300 2.369 2475 2.664 2.867 3.085 3.320
DonjaLohinja 1.316 1.329 1.349 1.383 1418 1.454 1.491
Vranovici 1.042 1.052 1.068 1.095 1.123 1.151 1.180
Piskavica 924 933 947 971 996 1.021 1.047
Rasljeva 1.092 1.103 1.120 1.148 1177 1.207 1.237
GornjaLohinja 159 161 163 167 171 176 180
Trnovci 737 744 756 775 794 814 835
Prijeko Brdo 675 682 692 710 727 746 765
Buk 375 379 384 394 404 414 425
Gornji Doborovci 740 747 759 778 797 818 838
Population in total 58.926 60.176 62.128 65.603 69.387 73.522 78.057

Thistable shows the population number estimation of 78.000 inhabitants in municipality in 2035
and in Gracanica town around 22.000 of inhabitants. The medium coefficient of population
growth is1,13 %.

Population growth coefficients are different for all settlements. The following table shows
coefficient growth changes through the time. The drop of this coefficient is in the most of the
settlementsisnoticable from 1971.

Following table showsthe data for several local communities, regarding the population number in
the period from 1971 from 2009.

From the Table 4: we can see that in the period 1996 — 2003 the natural population growth
decreased. Unfortunaltelly, we don’t have data for the last 7 years. Based on data obtained from
municipality, the population number significantly increased in this period. We don’t know the
reason for that, wheather the natural population growth or migrations and the return of
inhabitants. However, the population increase is very significant in the last 20 years, althought
there was a war what was the reason of population migrations. According to the censusin 1991
there was 48.372 inhabitantsliving in this area, while in 2009, based on the estimations, there was
59.170 inhabitants. The reason for this huge change of population number, besides the natural
population growth, is, aslo, the population movementsduring ninetees.
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Table 10: Population number change for bigger settlementsin Gracanica municipality

Population growth coefficients

1,46715 ‘ 0,8543 ‘

1,1025
Area Year
1971 | 1981 | 11 1991 | 2009
Population number based on censuses and estimations
m(ﬁz?;:;ﬁy 46950 54311 59134 48372 58926
Gracanicatown 12712 12712 17760
Percentage of town population: 2150% 26,28% 30,14%
Population growth coefficients
| 2,457 | 1,035 | -0,054
Area Year
1971 | 1981 | 1991 | 2009
Population number based on censuses
LCLukavica 2287 | 2915 | 3231 | 3200
Population growth coefficients
| 2,705 | 1,042 | 0,929
Area Year
1971 | 1981 | 1991 | 2009
Population number based on censuses
LC Malesié 2046 | 2672 | 2964 | 3500
Population growth coefficients
| 1,375 | 1,031 | 0,505
Area Year
1971 | 1981 | 1991 | 2009
Population number based on censuses
LC Miricina 1982 | 2272 | 2517 | 2756
Population growth coefficients
| 1,63 | 1,09 | 0,995
Area Year
1971 | 1981 | 1991 | 2009
Population number based on censuses
LCStjepan Polje 2555 | 3003 | 3347 | 4000
Population growth coefficients
| 1,25 | 1,09 | 2,035
Area Year
1971 | 1981 | 1991 | 2009
Population number based on censuses
LC Babidi 1.489 | 1686 | 1879 | 2700

' After dividing the municipality in 1991
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Estimations for the future period of 25 years concerning the increase of population are maybe
optimistic. However, the expert team for Master plan draft accepted estimations given in Tuzla
Canton Spatial plan.

2.2.2 SPATIAL COVERAGE

Gracanica municipality does not have unique water supply system. Besides the central Gracanica town
water supply system in the area of municipality, there isanumber of smaller or bigger local systems.
In the area of one local community, there are several water supply systems.

Considering the spatial coverage, we o0nly talk about the town central water supply system. Due
to the available water amounts at the sources, this system will not be able to cover other
settlementsout of thissystem in the future.
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2.3 EXISTING WATER SUPPLY SYSTEM — CENTRAL TOWN WATER
SUPPLY SYSTEM GRACANICA

2.3.1 INTRODUCTION

Population and industry water supply in Gracanica municipality area is not adequatelly solved. In
municipality atrea there is one central water supply system of Gracanica settlement and a number of
smaller and bigger local water supply systems.

Water supply system managed by Public Company ,,Vodovod i kanalizacija®“ (water and sewerage
utility) Gracanica includes two local communities:

# LC Gradanica (urban LC), with 17.760 inhabitants
4+ LC Pribava (suburban LC), with 2.300 inhabitants

This means that the town water supply system supplies around 20.060 inhabitants of the total of
58.926 inhabitants. So, the town water supply system covers 34,04 %, what makes the percentage
very low.

Gracanica municipality has a lot of settlements and a huge population number not living in the urban
part of municipality.

Considering water supply in the town system and LC Pribava area, maintaned and managed by public
company ,,Vodovod i kanalizacija“ Ltd. GraCanica, that was never completelly solved, first of all
because of the missing drinking water amounts. Currently, the system is water supplied from natural
sources (Vrela, llidza and Zmajevac from Soko and the source Skahovica, as well asthe drilled wells
Sklop, Seljanusa and Hadzijina voda).

Insufficient water amount in the system result with the consequence of water supply
reduction, as well as the problem of imposibility of water supply expansion to some new
settlements.

Considering villages, the situation is lot worse, and we can say that the water supply very
poor and that there are the reductions of regular water supplying in those villages,
especially during summer months. We, also, have to mention that water distribution systems
are very old and with high losses

Part of the local water supply systems is reconstructed and new water supply systems are
constructed (for instance, water supply system for settlement Stjepan Polje).

During the previous period, some certain hydrogeological researches were conducted, which
showed the potential areas for ground waters abstraction. During 2008 the Study with the program
of hidrogeological ground waters abstraction was drafted, in the aim of Gracanica municipality water
supply improvement. This is, also, the most imprtant document which makes the base for application
according which we expect the complete solving of implementing the additional water amounts in
the area of entire municipality, where it is missing.

In the town system area and LC Pribava there are more preciselly defined the potential areas forr
drilling the research-exploitation wells, so the certain activities allready begun.
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Master plan vodosnabdijevanja
Vodovodni sistem Graganica
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2.3.2 WATER SUPPLY SYSTEM GRACANICA — BASIC DATA

Water supply system Gracanica, covers the town Gracanica, as well as the settlement Pribava with the
population number of 20.060. Besides the population, this water supply system, also, supplies the
industry in the area of these two local comunities.

The construction of WSS Gracanica begun in 1962.

Talking about the sources and water distribution system, it is a combination of gravitational and
pumping system.

Municipal water supply system is conceptually resolved as follows:

Available water quantities from natural sources llidza, Vrela, Skahovica and Zmajevac are transported by
gravity to the central town reservoirs, "Gaj" of the total volume V = 1800 m®. Depending on the yield and
quality of water in natural sources, as well as the consumption in the system, the pumping is done at the
source Sklop and, also, the transport to reservoir "Gaj". The largest part of the system is supplied with water
gravitationally from the town reservoir (about 87%), but there are zones in which water is additionally
pumped (Ritasi¢i and Bahi¢i).

The supply zone Gornji and Donji Drafni¢i and Hurije is partially supplied gravitationally
(gravitational separation of water from the supply system from Sokola at the surge tank Lepar or by
pumping the water from reservoir "Gaj" when water is turbed). In settlement Gornji Drafni¢i there is a
pumping station for pumping the water from higher zone of this settlement and settlement Hurije.

In the period of natural sources turbidity (all of them) water at the source is disscharged into the
slurry outlet and it is not used, and then the entire water supply of population is ,taken“ by the
source —drilled well Sklop.

Water supply system in LC Pribava is supplied from drilled well Soljanu8a by pumping the available
water amountsto the reservoir ,Pribava“ V=300 m®.

Water supply system is located in a belt of 154 MASL to 350 MASL, i.e. in the belt of altitude
difference of 200 m.

At both distribution networks there is a pressure regulation system established in the system (in
the town system it is dynamic, and in the system Pribava two degrees of fixed regulation). In the
shaft of pressure automatic regulation there is a fixed regulation of 5,2 bar to 3,5 bar, while the
second regulation degree isin the shaft ,Grin“ and the entrance pressure is additionally lowered for
2,0bar. In water supply system Pribavathere isafixed regulation rom 7,5 bar to 4,0 bar. In thisway,
the optimal pressures are established at consumersand losses in the network are reduced.

Distribution network Gracanica is divided into 10 supply zones, and in 6 zones there is a remote
monitoring by Data logger with GSM data transmission till the Dispatching center.

Data on distribution network, number of consumers, consumption, etc. are given in the tables, as
well asin charts.

2.3.3 SOURCES IN WSS GRACANICA

Considering the water supply system Gracanica managed by public company ,,Vodovod i
kanalizacija* Ltd. Gracanica, the fresh water sources are combined :

+ Natural sources from the limestone areas, self-disscharge (Vrela, llidZza, Zmajevac
and Skahovica)

4+ Drilled wells (Sklop 150 m deep, Soljanuga 100 m deep, and HadZjina voda 80 m
deep).

Sources for supplying town water supply system are given in the Table 14:.
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The sources Sklop, Vrela, llidZza, Soljanu$a and Hadzina voda are located north-east and south-east of
Gracanica. Source Sklop is around 1 km far away from Gracanica (at the north side) and it’s basin area
includes wider area of Pasali¢i and Piskavica settlements, and, also, the part of Skahovica and Soko
settlements. Source Vrela and Ilidza are located in settlement Soko appr. 4 km north-east from
Gracanica with th ebasin area that spreads to the surface border at Cerovi-Glavicica-Glavica direction.
Sources Soljanusa and Hadzina voda are located south-east from Gracanica; Soljanusa appr. 2 km
from the town center, and Hadzina voda almost in the town. From administrative point of view, all of
the mentioned sources, with their belonging basin area, belong to Gra¢anica Municipality, i.e. Tuzla
Canton.

Minimum capacity of all sourcesis Q,,,=32,60 I/s. however, in high precipitation periods, all of the
natural sources are being turbid, so, very they have to be excluded from the system, untill the
turbidity is gone. That is the most unfavorable period of year, regarding the capacities. At natural
sourcesthere are no plants for drinking water treatment which would enable the use of water even
in the turbidity periods. This meansthat during these periods there isonly the use of wellsleft, with
the capacity of Q,,;,=23,601/s.

7
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Scheme 2: Situational position of Gracanica water supply system sources
Basic data about sources:

% Facility volume at the source (reservoir, etc.)
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o At the natural sources there are classical capturing facilities constructed,
without significant chambersvolume

% The position of flow meter

o At the natural sources there are trapezodial overflows for measuring the
flow , without the flow meter

o Atthedrilled wellls there are electromagnetic flow metersinstalled
4 Dataon water quality and sources yield analysis

o Water quality control is performed regularly, and the data about source
capacity are mentioned above,

4 Report on the source protection zones

o It was made in 2008 and includes all of the sources in water supply systemGracanica.

2.3.3.1 WELLSSKLOP

The main source are the wells Sklop Il and Sklop Ill which are located north of town. Capacity of
these wellsis Q,;,=17,0 I/s.

The areawhere the wellsare located is fenced. It issituated at the left side of the spring, by which it
isperiodically jeopardized during high precipitations. The source is not regulated, so it is necessary
to protect these sources by regulating them.

Well Sklop |

Exploitation well Sklop I is located between Sokolusa river and Gracnica road -Srebrenik.
Technical characteristics of the well and the data about it’s testing pumping are taken from the
Report about this well construction.

Basic characteristics of the well:

Depth of the well: 180,30 m

Well’s profile:
e 0,00-7,60m D17 %"
e 7,60-50,00m 121"
e 50,00-180,30 m D7 /"

Down to the well’sdepth of 7,6 m there isacement column installed & 355 mm.

Well’s construction:

e 0,00-49,65m full steel column & 273 mm
e 4850-73,60m full steel column & 168 mm
e 73,60-180,30m perforated column & 168 mm

There is a sinking pump in the well, and test pumping was performed with three capacities
and lowering Q1=4,91/s,Q2= 9,5I/sand Q3= 25,0 I/s.

It is important to mention that the water temperature was Tv=15,5°C which, having in
mind the hydrogeological source model, gives the thermal character to Sklop sources
drinking water, what isvery important to know while assesing the good natural conditions
of this source protection. In addition, besides the complete bacteriological regularity of
water in the Sklop source during some longer term period (1980-2002.), there are the test
pumping data of the borehole S1 Vjetrenica, which is located near to Sklop, and which
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water temperature is Tv=18°C. The mentioned temperature characteristics of Slop source
water are, also, very similar to the groundwaters of Soljanu8a source with bacteriologically
regular water temperature is Tv=17,5 0C , and what confirmes the fact that these two
source belong to the same hydrogeological unit.

Well Slop | is protected against unauthorized access to the facilities, and the well area is

planted
Well Sklop 11

with vegetation and very well arranged.

Exploitation well Sklop II is, also, located between Sokolusa river and Grac¢nica road -
Srebrenik. It is situated 50 m west of the well Sklop I. Technical characteristics of the well
and the data about it’s testing pumping are taken from the Report about this well construction.

Basic ch

aracteristicsof the well:

Depth of the well: 250,00 m

Well’sp
o
o
o

Down to the well’sdepth of 8,0 m there isa cement column installed & 355 mm.

rofile:
0,00-8,00m B17 "
8,00-40,60m g121/ 4"

40,60-6260m &7 (/1"
62,60 —250,00 &7 1"

Well’sconstruction:

Well Sklop 111

0,00-40,60m full steel column & 273 mm, cemented
40,00-150,00 m full steel column & 168 mm
150,00 - 250,00 m perforated column & 168 mm

Exploitation well Sklop Il is located nearby the well Sklop | appr. 15 m far away, west side.
Technical characteristics of the well and the detail data about it’s testing pumping are
taken from the Report about thiswell construction.

Basic ch

aracteristicsof the well:

Depth of the well: 165,0 m

Well’sp
o
o
o

rofile:

0,00-3,00m 2500 mm

3,00-6,00m & 4445 mm cemented inlet column
6,00 - 67,50 m 381 mm

67,50-165,00 m 2159 mm

Well’sconstruction:

+0,10-30m full steel column ¢ 500/488 mm
3,50-6,00m inlet steel column & 406 mm
6,00—-67,50 m meta-filter steel column & 273/259 mm
65,0 —69,00 m meta-filter zinc column & 168/156 mm
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e 69,0-158,50 msloted zinc filter & 168/156 mm
e 158,00-164,50 m sludgetank, zinccolumn & 168/156 mm

After the cleaning and accessing the well, the sinking pump was installed and the test
pumping was performed with three capacities and lowering Q1=151/s, Q2= 30,6 I/s and
Q3= 43,851/s.

o

Figure 3: Wells "Sklop"

EXPLOITATION POSIBILITIESOF THE SKLOP SOURCE

The source "Sklop" isexploited only by the well Sklop Ill because the two other wells (Sklop | and 1)
are excluded from exploitation due to the age and insuitable technical characteristics.

Exploitation capacity of the well Slop Il and the source Sklop, is determined by the constant
pumping test in the period from 22/03. to 28/03/2002, and the pumping step test with three
capacitiesand three dynamic loweringsperfomred on 29/03/2002 by the company FILB.IS. Zagreb.

Pumping test of the well by the step test was performed by the following capacities:

Sklop Il Capacity (I/s) Lowering (m)
capacity 15 0,74
capacity 30,6 1,99
capacity 4385 3,69

Constant test pumping of the well, lasting for 5 (five) days was performed by the capacity Q= 37 1/s
with lowering of 4,61 m. 19.824,84 m®of groundwater was pumped out.

In conclussion of the Report it is emphasized that, based on the results interpretation of the test
pumping, the optimum capacity of well Sklop lllisin the constant exploitation:

Q=301l/s

In accordance with the pumping results in source Slop, nowadays the well Sklop Ill exploits
groundwaters with the capacity of around Q = 30 I/s. Mentioned exploitation capacity is around 50
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% of the total water amount captured for Gracanica water supply system. Exploitation capacity of
this and other existing sourcesin Gracanicaisnot satisfying needsin the planning period.

2.3.3.2 WELL SOLJANUSA

Well Soljanu8aislocated south of town, in the area of Pribavalocal community and servesfor water
supply of thislocal community. Capacity of these wells is Q,,;,=5,70 I/s.

The source SoljanuSa is located around 2,5 km south-east from Gracanica, nearby the spring
Soljanusa. There was the source Vrela in the zone of the source, but it dried up after the
exploitation wells construction.

The source is formed in the zone of fault creep northwest-southeast direction at the contact of
limestone Paleocene-Eocene and Middle Miocene Sarmatian marls. The primary groundwater
aquifer islimestone, Paleocene-Eocene.

The roof of the primary aquifers are layers of middle Miocene-Badenian; places talus deposits less
thick in the basement, mostly tight complex of Upper Cretaceous flysch.

The aquifer isfed by the infiltration of precipitation in the wider area of distribution of limestone in
the Paleocene-Eocene zone Seljanuse, Drafnici, and Gornja Lohinja.

The assumed direction of groundwater flow in the aquifer, with minor deviations, are the
northwest-southeast and the northeast-southwest.

The level of groundwater in the aquifer is sub-artesian.

In the zone of the sources there are two exploitation wells derived that have affected ground
water in cracked high-level limestonesof Upper Cretaceous flysch.

In 1980 "Geological Institute" Ljubljana constructed the well P-1 which was included in Gracanica
water supply system for a long time, untill 2003 when the company FILB.S. Zagreb constructed
the well P-2.

Exploitation well P-2 islocated nearby the well P-1,i.e. 8 m west from the spring Soljanusa. In the
Report on well’s construction, we can see technical characteristics of the well and the dataon it’s
test pumping.

Basic characteristics of the well:

Depth of the well: 120 m

Well’s profile:
e 0,00-16,00m 4445 mm;
e 16,00-69,00m & 381 mm;
e 69,00-120,00m 2219 mm;

Well’s construction:
e 0,00-16,00m steel column & 406 mm;
e 0,00-68,00m steel column & 273 mm;
e 67,43-68,00m meta-filter zinc pipe & 200 mm;
e 68,00-116,20m sloted zinc filter & 168 mm, and
e 116,20-120,00m zinc sludge tank & 168 mm.

Annular gap between the steel column & 273 mm and well’'schanel & 381 mm iscemented.
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The well hasthe sinking pump installed and the test pumping was performed with three capacities
and lowering Q1 =15,851/s S1 = 0,63 m; Q2=19,751/s 2=0,92m;Q3= 24931/sS3=1,37m.

The water temperature in Soljanu8a is Tv=17,5°C which gives thermal character to the source. It is
important to bear in mind because it indicates a favorable natural conditions for the protection of
water resources in favor of monitoring a complete bacteriological water source Soljanu$a for a
longer period of time.

Water temperature and hydrogeological model of SoljanuSa source are very similar to the
groundwaters and model of the source Sklop, which indicatesthat these two groundwater sources,
most probably belong to the same hydrogeological unit.

Well P-2 Soljanusa is protected against unauthorized access by a concrete shaft and fence, and the
space around well is vegetation sown and well arranged.

EXPLOITATION CAPACITIES OF THE SOURCE SOLJANUSA

Source "Soljanusa" is exploited by the well P-2 because the other well P-1 constructed in 1981 is
excluded from exploitation,due to it’sage and unsuitable technical characteristics.

Capacity of the well P-2 is determined by the test pumping with three capacities and three
common dynamic lowerings wgich lasted for 168 hours and which was performed in 2003 by
company FIL.B.IS. Zagreb.

Well'stest pumping was performed by the following capacities:

Soljanusa Capacity (I/s) Lowering (m)
| - capacity 15,85 0,63
Il - capacity 19,75 0,92
Il - capacity 2493 1,37

In the conclussion of the Report it is emphasized that, based on the test pumping interpretation
results, the optimum well’s capacity isin constant exploitation:

Qex.=22,51/s
With the lowering of S= 1,14 m.

Well P-2 in the source Soljanu$a nowadays exploit groundwaters in capacity of Q = 8,0 I/s. The
mentioned exploitation capacity participates with appr. 15 % of the total abstracted water for the
needs of Gracanica water supply system.

2.3.3.3 NATURALSOURCES,,VRELA“ AND "ILIDZA"

NATURAL SOURCE,,VRELA“

Natural source Vrela and llidza are located in the settlement Soko. They are formed in the
Paleocene-Eocene limestone in which roof there are layers of middle-Baden, and talus deposits of
less thickness, and at at the bottom ophiolitic Melange.

Aquifier of the sources Vrela and llidzaisfed by precipitation infiltration, and it’sdisscharge isdone
through the 'same-name’ sources.

General assumed groundwater flow direction is northeast-southwest and north-south. The level of
groundwater in the aquifer is free.

Sources Vrela and llidza are captured by capture facilties construction in sixtees of the XX century.
Documentation on the mentioned worksisnot saved.
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Natural source "Vrelo" is located in the settlement Soko. The source capacity is Q,i,=4,50 I/s.
Source medium yield isQy=12,01/s.

There is a capture facility at this source, as it is shown at the following figure. Water is chlorinated,
because part of the water from this chamber is sent into the WSS Gracanica and part is flowing to the
pumping station used for water supply of settlement. Pumping station facility is constructed near
the capture. Capture facility and pumping station are fenced.

During the period of high precipitations or snow melting, water in the source is slurry. There is no
plant for water treatment, so the water can not be used in that period. The water is shut for the WSS
Gracanica, but not for the settlement Soko, because that is the only water supply source for this
settlement.

Figure 4: Capture of the source "Vrelo" and pumping station for Soko settlement

NATURAL SOURCE,,ILIDZA

Natural source "llidza" " is located in settlement Soko. Sorce capacity is Q,,=4,0 I/s. Source
medium yield is Qq=9,50 I/s.

There is a capture facility at this source, as it is shown on a figure. From this chamber, the water is
sent into the WSS Gracanica gravitationally.

The capture facility islocated at the bottom of the hill, asit is shown on afigure.
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Figure 5: Natural source "llidza"

EXPLOITATION CAPACITIESOF THE SOURCES "VRELO" AND "ILIDZA"

As allready mentioned in the previous presentations, the documentation on hydrogeological
researches and research-capture works at sources llidza and Vrelo is not saved and available.

User of the sources still doesn’t have established measurement profiles for groundwaters regime
monitoring, i.e. sources yield monitoring. Sources quality monitoring is performed regularly, by
controling the physical-chemical and bacteriological composition of water.

Sources yield measurement in different hydrogeological conditions in longer term period were not
performed, so the evaluations of quantitative characteristics of the sources were done based on the data
shown in the Study (1. Zigi¢,et al 2008).

According to the available data from the Study, and the data from utility company in Gracanica, the
average yield of the sources Ilidza and Vrela — Soko are:

e Sourcellidza Q, =121l/s
e SourceVrela Q, = 9,5l/s

2.3.3.4 NATURAL SOURCE ,,SKAHOVICA®
Natural source "Skahovica" is located in settlement Skahovica. Sorce capacity is Qmin=1,0 I/s. Source
medium yield is Q4=3,50 I/s.

2.3.3.5 NATURAL SOURCE,,ZMAJEVAC*
Natural source "Zmajevac" is located in settlement Soko. Sorce capacity is Qnin=0,4 I/s. Source
medium yield is Qq=1,0 I/s.

2.3.3.6 WELL ,,HADZINA VODA"

Source "Hadzina voda" is located in the urban part of Gracanice between the road for RiteSi¢e and
Ulice.
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Sorce capacity is Qnmin=0,4 I/s. Source medium yield is Qg=1,0 I/s. Water from this well is pumped
into the reservoir "Ritasiéi ".

The source was formed inside of mostly impermeable flysch complex of the upper cretaceous, i.e.
marl limestones of the upper cretaceous higher level with the bigger widespread in the source
"HadZinavoda"background, i.e. Muderizova hills part.

In the aquifier bottom there are impermeable rocks of lower Upper Cretaceous flysch and
"ophiolitic Melange. The level of groundwater in the aquifer isfree.

Aquifier is fed by precipitation infiltration, and it’s disscharge, with it’s bigger part, is done at the
sources "Hadzinavoda" and "PribreSak” in Gracanica.

General assumed groundwatersflow direction in the aquifier is east-west.

In 1982 ,GeoinzZenjering” Sarajevo made made two research boreholes in the sources zone (G-1
and G-2). Borehole G-1 as very productive, although of a low yield, was transformed into the well
and included in Gracanica water supply system.

Borehole G-1

Borehole G-1 was made nearby the former source Hadzina voda, between the road for Ritesi¢e and
town streets.

The borehole engulfed the groundwaters in a cracked limestone, in the intervals of 6,5-42 m and
the crack in the depth of 71,3 m. The borehole wasturned into awell.

Basic technical characteristics of the well :

Depth of thewell: 117,6 m

Well’s profile:
e 0,00-30,00m 444 mm
e 30,00-84,50m 245 mm
e 8450-8850m 210 mm
e 8850-92,90m 155 mm
e 9290-1176m @131 mm

Well’s construction:
e 0,00-30,00m full steel column & 300 mm (cement)
e 30,00-32,70 m full steel column & 150 mm sa ,$esirom*
e 3270-50,7m filter @ 150 mm
e 50,70-60,70 m full steel column & 150 mm
e 60,70 - 86,50 m filter & 150 mm
e 86,50 - 88,50 msediment tank- full steel column & 150 mm

EXPLOITATION CAPACITIES OF THE SOURCES"HADZINE VODE"
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Source "Hadzina voda" is exploited by the well G-1. The source’s yield, i.e. exploitation capacity of
the well G-1, is determined by the test pumping with four pumping capacities for 48 hours,
performed in the period 14-15/03/1982 by the company ,GeoinZenjering“ Sarajevo.

Well'stest pumping was performed by the following capacities:

"Hadzine vode" Capacity (I/s) Lowering (m)
capacity 3,0 5,59
capacity 50 17,67
capacity 75 2046

IV - capacity 8,75 2998

In the conclussion of the Report it is emphasized that, based on the test pumping interpretation
results, the optimum capacity of well G-1 in the conditionswithout the hydrological minimum, it is:

Q,,. =5-6 /s

As can be seen from the pumping data wells G-1, wells optimal capacity of Q = 5-6 | / s is not
optimal because the reduction of the stated yield is greater than 10 m with very unfavorable
conditions of nutrition and reduction.

The well G-1 in the source Hadzina voda now exploits groundwater in the capacity of Q= 251/ s.
This exploitation capacity is less than 5% of the total amount of water that is abstracted for
Gracanica water supply system needs. Taking into account the low yield of the source Hadzina
voda, which issituated in very bad physical condition of the unfavorable aspects of the city center,
it isnecessary in the future, after the completion of hydrogeological research in the study, plan the
closing of this source.

2.3.3.7 SOURCEWATERQUALITY
+ Sources

o How often the water quality is analysed
- Within theregulated periods
o Who performesthe water quality analysis
- Mycrobiological: Hospital Gracanica
- Physical-Chemical: Institute for Public Health Tuzla
o Which parameters are analysed by ViK (water and sewerage utility)
- Regulated by the Law
o Water quality in the source

- Intheturbidity periods at the natural sources water isnot good, so the sources are
out of order, while waterin the wellsisof a good quality

+ Distribution network
o Wherein the system the residual chlorine is analysed
= in all system zones

During higher turbidities, water in the natural sources is not of a good quality. At that time, the
sources are excluded from the system. However, ,llidZza“ source supplies the settlement Soko, and
that isthe only source for this settlement. One of the priority measures at these sources will be the
water treatment. The location of these sources is very unfavorable in terms of construction of filter fields,
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but the decision should be provided on how to solve the problem of sourcesturbidity. It is, also, necessary
to implement all protection measures of the sources, due to the fact that there are settlements
above these sources.

CHLORINATION OF WATER

As apreventive, the chlorination of water isperformed.

Chlorination is performed at some certain sources, central reservoir Gaj, Drafni¢i sub-system
reservoir, Ritasici reservoir, as well as in PS Soljanusa.

+ Chlorine stations
o BEguipment in chlorine stations —type, age and basic characteristics
= Reservoir Gaj: Bovje Zagreb 2007, process, dosing with the analyzer
= PSSoljanus$a: Bovje Zagreb 2007, dosing at the pressure line
= Reservoir Ritosic¢i: 2003, automatic dosing, processor managed
= Natural sources:gravitational
o Dataon injection pumps
=  Aldos, Prominent, Koncar
o Dataon regular and emergency maintanance of equipment
= Regular annual maintanance
According to the data in Haborate: The sources protection sanitary zones of Gracanica water
supply system drafted in 2009, we have the water quality by the sources.
2.3.3.7.1 QUALITY OF GROUNDWATERSIN THE SOURCES SKLOP AND SOLJANUSA

As previously mentioned, the groundwaters of the sources Sklop and Soljanu$a, most probably,
belong to the same hydrogeological unit. In addition, they are, also, of very similar physical-
chemical water characteristics, so in the following presentation the water quality of this sources will
be considered surpassingly.

Groundwaters quality analysis in the sources Sklop i Soljanusa is done continiously for years, what
is, actually, the legal obligation of the company preforming the ground water exploitation for
public water supply needs. Water quality analysis from the exploitation wells Sklop Il in Sklop and
P-2 Soljanu8a are performed as shortened physical-chemical and bacteriological analysis. Water
quality isregularly monitored in laboratories of Tuzla Cnaton Institution for Public Health in Tuzla.
We have to emphasize that the complete analysis are done within limited scope, differing from the
regular water quality monitoring at the level of shortened physical-chemical and bacteriological
analysis.

Physical-chemical water characteristics

Physical-chemical analysis results of water parameters taken from the wells Sklop Il in Sklop and P-
2 Soljanu$a show that the waters are of very similar composition and that they origin rom the same
aquifier,and the waters are as follows:

e potable,

e no colour,smell or taste,

e pH~7

e temperatureis155—-175°C,i

e clectro-conductivity is 440-530 pS/cm.
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In the chemical composition of water, the bigger precentage is of hydro-carbonates and calcium,
what indicates that the water origins from limestone sediment. Water quality in the sources Sklop
and Soljanu$ais completely suitable to the conditions of drinking water, what is confirmed by the
analysis in 2001, 2003, 2007 and 2008 from the capture facilities of well Slop Il Sklop and P-2
Soljanus8a, asshown in the following table.

Table 11: Samples taken at the sources Sklop lll and Soljanusa

Indicators ‘évki:p n ‘éva:p n ‘évagp I "2{;" "2{;" "2{;"
Soljanusa | Soljanusa | Soljanusa
Sampling date 29.03.01 27.0103 07.02.08 27.0103 18.10.07. 15.02.08.
Water colour °CoPt without without without without without without
Smell without without without without without without
Taste 0 0 0 0 0 0
Turbidity NTU 143 0.28 0,00 0.28 0,00 0,00
PH value 7.38 7.20 727 7.20 7,08 7,20
Consumption of KM,O, mg/I 1085 1.9 3,20 1.9 1,60 3,20
Evaporation remain mg/I 3428 318 253 349
Amonium mg/l N 0 0.002 0,00 0.002 0,00 0,00
Chlorides mg/I 115 85 10,0 85 11,0 11,0
Nitrates mg/l N 0 0.0 0,00 0.0 0,002 0,00
Nitrates mg/l N 123 0.8 042 0.8 151 1,04
Iron mg/I 0 0.014 0,00 0.014 0,05 0,00
Manganese mg/| 0.010 0.004 <005 0.004 <005 < 0,05
Sulfates mg/I 1269 12.4 0,00 12.4 0,00 2145
Calcium mg/I 8165 101.8 8725 101.8 100,0 97,66
Magnesium mg/| - - 16,04 - 437 16,52

According to the available physical-chemical analysis, it can be concluded that the content of
sulfate in water is relativelly low and it does not exceed 20 mg/l, as well as chlorides which values
are around 10 mg/I.

In the analysed water samples there is very low content of nitrites (< 0,002 mg/l). The content of
nitrites monitored for years was very low and acceptable for drinking water, as well as the
amonium. Absence and very low content of nitrites, nitrates and amonium indicates to the
absence of the direct organic water pollution. Consumption of KMnO4, monitored for years, has
relatively low value that also indicatesthe absence of organic water pollution.

Iron content in water isvery low. In most samplesit was not determined, while in some samplesit’s
values were less than 0.05 mg / |. Manganese content investigated on a smaller number of
samplesisvery low (< 0,05 mg/I).

Based on the physical-chemical parameters it can be concluded that the water quality in the
sources Sklop and Soljanusa is in accordance with the Regulations, and that it indicates the
stability during the long term of analysis.

Bacteriological analysis of groundwaters

Bacteriological analysis of the sources Sklop and Soljanu8a were performed by long term sampling
of the wells Slop Il Sklop and P-2 Soljanusa. The sampling analysis show that groundwaters of
these sources completelly comprise with the Regulations on drinking water hygiene
regularity.

Chapter: Master plan 54




2.3.3.7.2 GROUNDWATERSQUALTY IN THE SOURCESILIDZA AND VRELA - SOKO

Groundwaters quality analysis in the sources llidza and Vrela is done continiously for years, by
sampling from the capture facilities.

Water quality is regularly monitored in laboratories of Tuzla Cnaton Institution for Public Health in
Tuzla. The analysis are performed as shortened physical-chemical and bacteriological analysis.

Physical-chemical water characteristics

Physical-chemical analysis results of water parameterstaken from the sources llidza and Vrela show
that the waters are of very similar composition and that they origin rom the same aquifier, and the
waters are asfollows:

e potable,

e no colour,smell or taste,

e pH~7

e temperatureisaround 11 oC, and

e clectro-conductivity is 500-515 uS/cm.

In the chemical composition of water, the bigger precentage is of hydro-carbonates and calcium,
what indicates that the water origins from limestone sediment. Water quality of sources llidza
and Vrela is completely suitable to the conditions of drinking water, what is confirmed by the
analysisin 2007 and 2008 from capture facilities, as shown in the following table.

Table 12: Samplestaken at the sources Vrela and llidza

Indicators Sources Sources Sources llidza
Sampling date 18.10.2007. 07.02.2008. 14.08.2008 14.08.2008.
Water colour °CoPt without without without without
Smell without without without without
Taste - - - -
Turbidity NTU 0,00 0,00 0,00 0,00

PH value 720 737 757 740
Consumption of KM,O, mg/I 3,20 3,20 352 1,92
Evaporation remain mg/I 257 311 273 226
Amonium mg/l N 0,00 0,00 0,00 0,00
Chlorides mg/I 110 10,0 18,0 12,0
Nitrates mg/l N 0,00 0,00 0,001 0,00
Nitrates mg/l N 353 1,06 3,81 3,76
Iron mg/I 0,00 0,00 0,00 0,00
Manganese mg/I < 0,05 < 0,05 < 0,05 < 0,05
Sulfates mg/I 0,00 0,00 0,00 0,00
Calcium mg/I 7284 102,46 87,25 36,02
Magnesium mg/| 292 5,35 6,32 2722

According to the available physical-chemical analysis, it can be consluded that sulfates are absent
and that the chloride content isaround 11 mg/I.

Analysed water samples show very low content of nitrites (< 0,001 mg/l), as well as nitratesthat are
within permissible limits for drinking water. It isveru important to mention the absence of amonium in
water. Absence and very low content of nitrites, nitrates and amonium indicates the absence ofthe

Chapter: Master plan 55




direct organic water pollution. Consumption of KMnO4, monitored for years, hasrelatively low value
that also indicatesthe absence of organic water pollution.

Water does not contain iron nor mangenese which isvery low (< 0,05 mg/l).

Based on the physical-chemical parameters it can be concluded that the water quality in the
sources Vrela and llidza - Soko isin accordance with the Regulations, and that it indicates the
stability during the long term of analysis.

2.3.3.7.3 GROUNDWATERSQUALITY AT THESOURCEHADZINA VODA

Groundwaters quality analysis in the source Hadzina voda is done continiously for years. Water
quality analysis are conducted from the exploitation well G-1 at the level of shortened physical-
chemical analysis, and bacteriological water analysis. Water quality is regularly monitored in
laboratories of Tuzla Cnaton Institution for Public Health in Tuzla. We have to emphasize that the
complete analysis are done within limited scope.

Physical-chemical water characteristics

The results of physical-chemical parameters analysis of water taken from the well G-1 HadZina voda
show that the waters are:

e potable,

e no colour,smell or taste,

e pH7,15-743

e temperature around 12 0C, and

e electro-conductivity is 440-608 uS/cm.

In the chemical composition of water, the bigger precentage is of hydro-carbonates and calcium,
what indicates that the water origins from limestone sediment. Water quality of the source
Hadzina voda is completely suitable to the conditions of drinking water, what is confirmed by
the analysisin2006, 2007 and 2008, as shown in the following table.

Table 13: Samplestaken at the source "HadZina voda"

Indicators Well G-1 Well G-1 Well G-1 Well G-1
Sampling date 16.11.2006. | 18.10.2007. | 07.02.2008 14.08.2008.
Water colour °CoPt without without without without
Smell without without without without
Taste - - - -
Turbidity NTU 0,00 0,00 0,00 0,00

PH value 743 727 7,15 7,37
Consumption of KM,O, mg/I 1,60 3,20 3,20 3,20
Evaporation remain mg/I 2215 244 392 345
Amonium mg/l N 0,00 0,00 0,00 0,00
Chlorides mg/I 110 13,00 13,0 17,0
Nitrates mg/l N 0,00 0,00 0,001 0,00
Nitrates mg/l N 230 0,76 04 1,45

Iron mg/I 0,00 0,00 0,00 0,00
Manganese mg/I < 0,05 < 0,05 < 0,05 < 0,05
Sulfates mg/I 0,00 0,00 58,60 785
Calcium mg/I 89,66 71,24 96,86 5283
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| Magnesium mg/! | 2236 | 680 2624 4277 |

According to the available physical-chemical analysis, it can be concluded that the sulfate content in
water is very variable (0,00 — 58,6 mg/l) what, according to some authors, can be caused by some
certain pollution, because the electro-conductivity significantly increases at the same time. The
chloride content isrelativelly low, 11-17 mg/I.

The nitrites content isvery low (< 0,001 mg/l), as well as nitrates (max.2,3 mg/l) in analysed samples,
and amonium is absent. Absence and very low content of nitrites, nitrates and amonium indicates the
absence ofthe direct organic water pollution. Consumption of KMnO4, monitored for years, has
relatively low value (less than 3,2 mg/l) which, also, indicates the absence of organic water
pollution.

Water doesnot contain iron and manganese isvery low (< 0,05 mg/l).

2.3.3.8 ELABORATE OF THE SOURCES PROTECTION ZONES IN WSS
GRACANICA?

2.3.3.8.1 GENERAL PRINCIPLES OF THE SOURCES PROTECTION

LEGAL FRAME OF THE SOURCES PROTECTION

Federal Law on Water - hereinafter Act (Official Gazette of F BiH, No. 70/06), among other things,
regulated the manner and conditions of management, use and protection of water. Article 66,
paragraph 1 of the Act providesthat the areas where there are water sourcesthat the quantity and
quality can be used, or used for public drinking water supply must be protected from pollution and
other impacts that may adversely affect the safety of water or yield of the source. In areas used for
public water supply, source protection is implemented by establishing sanitary protection zones,
which size, border, sanitary regime and other conditions are determined in accordance with
regulations establishing sanitary protection zones and protection measures, and research studies.

Current legislation on establishing sanitary protection zones and protection measures, the
Ordinance on conditions for determining the sanitary protection zones and protection measures
for water resourcesthat are used or intended to be used for drinking water (Official Gazette of F BiH
"br.51/02 in further referred to asthe Ordinance), which are prescribed for determining the sanitary
protection zones and protection measuresfor drinking water sources.

Article 68, paragraph 1 of the Act (Decision on the protection of water sources) provides that the
sanitary protection zones and protective measures are determined by the municipal authority
responsible for water administration in whose territory is the source. Article 68 paragraph 2 of the
Act provides that the decision to protect sources whose sanitary protection zones extending in a
city or community are issued by the city or municipal council.

The sources Sklop, Vrela, llidza, Soljanu$a and HadZina voda, i.e. the protection zones of the
mentioned sources, are located in Gracanica Municipality teritorry, so according to the article 68 item
2 Law on protection zones and protection measures Decision for the sources Sklop, Vrela, Ilidza,
Soljanusa and Hadzina voda (hereinafter Decision) issues the Gra¢anica Municipal Council.

APPROACH TO THESOLUTIONS

2 Izvod iz Elaborata za3titnih zona u VDS Graganica. 2008. godina
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In the aim of protection the sources Slop, Vrela, llidza, Soljanu$a and Hadzina voda against all
kinds of pollutions and risks that can infavourably impact the water health regularity or the sources
yield, sanitary protectio zones and protection measures are established.

Approach to determining the sanitary protection zonesn of the sources Sklop, Vrela, Ilidza,
Soljanu8a and HadZina voda was conducted by the perception of geological, structural-tectonic
and hydrogeological characteristics of the terrain in the catchment area, the quantitative and
qualitative characteristics of the source, characteristics of existing and potential pollution of
groundwater, hydrogeological and hydrodynamic parameters aquifers and other relevant
characteristics of the catchment areas and water source.

The basic characteristics of the mentioned sources are asfollows:

-
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Sources Sklop and Soljanusa
sources are situated in fractured rock-cavernous porosity,
sourcesrecharge isatmospheric,
groundwater levelsin the aquifer are under sub-artesian pressure,

groundwater flow direction is, generally, northeast-southwest (Sklop) and north-south
(Soljanusa)

groundwater exploitation isdone vertically, by drilled wells,
the total source capacity isaround 40 I/s (Sklop 30 I/s; Soljanu$a 8-10 1/s),
groundwater quality meets the requirementsof the applicable Regulations,

groundwaters have the thermal water character (Sklop 15,5 0C; Soljanu$a 17 oC) which
indicates the favorable natural conditionsfor their protection,

groundwaters are bacteriologically sterile and completely regular, corresponding to the
formation model of groundwater thermal character, which also indicates a very favorable
natural conditionsfor their protection,

potential sources of contaminants are people, livestock, agricultural production,
construction materials and traffic.

Sourcesllidza and Vrela — Soko
sources are situated in fractured rock-cavernous porosity,
sourcesrecharge isatmospheric,

groundwater level in the sources is free, and the part is under the slight sub-artesian
pressure,

groundwater flow direction is, generally, northeast-southwest (Vrela) and north-south
(llidza)

groundwater exploitation isdone from the captured sources,
the total source capacity isaround 10-151/s (Vrela 10 I/s; llidza51/s),
groundwater quality meets the requirementsof the applicable Regulations,

groundwaters have the karst water character, and the sources variable yield and periodical
turbidity, which indicates relatively unfavorable natural conditionsfor their protection,

groundwaters are periodically bacteriologically irregular, which indicates the need for their
better protection,
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+ potential sources of contaminants are people, livestock, agricultural production,
construction materials and traffic.

Sources HadzZina voda
sources are situated in fractured rocks porosity,
source recharge isatmospheric,
groundwater level in the sourcesisfree,
groundwater flow direction is, generally, east-west,
groundwater exploitation isdone vertically, by drilled wells,
exploitation capacity of the source isaround 2,5 I/s,

groundwater quality meets the requirementsof the applicable Regulations,

- e

geological-hydrogeological terrain characteristics, as well as the natural conditions (urban
area) are very infavourable for groundwater protection,

+ potential sourcesof contaminants are people and traffic.

Protection zones borders of the sources Sklop, Vrela, llidza, Soljanu$a and Hadzina voda and in
order to coordinate with the spatial-planning documentation and realistic assumptions for their
establishment, are presented at an investor meeting in Gracanica Municipality.

2.3.3.8.2 PROTECTION ZONESOF THE SOURCES

Protection zones of the sources Sklop, Vrela, llidza, Soljanu$a and Hadzina voda are established
according to the article 25. Regulations relating to the origin of groundwater in karst aquifers, and
Article 19 which refersto the sources of drinking water that have thermal character.

In accordance with the above mentioned, the following three protection zones of the water supply
system Gracanica are established:

Sources Sklop, Soljanusa and Hadzina voda:
First protection zone
Sources Vrela and llidZza — Soko:
First, second and third protection zone

Protection zones of the sources Slop, Soljanu$a, Hadzina voda, Vrela and llidza are shown at the
map in the Reports, 1:10.000, and the first protection zone of the sources are shown at the
situational plan, 1:2.500.

SOURCE SKLOP

Thefirst protection zone

The first protection zone of the source Sklop covers the are between Sokolusa river and and
the road Gracanica-Bukva-Srebrenik.

It includes the parcels at th eleht side of the road Gracanica-Bukva-Srebrenik to: no.84, no.85
and no.87 .

The first protection zone of the sources is regularly fenced and protected against
unauthorized access. The land of the first protection zone of the sources is in a ownership of
Gracanica Municipality.

Inside of the first protection zone of the sourcesthere are exploitation wells Sklop I, Sklop Il
and Sklop lll, as well as the equipment installed for the needs of pumps agregates
operation in water supply system.
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The first protection zone of the sources represents the zone of the most strict
groundwaters protection regime.

SOURCE SOLJANUSA

Thefirst protection zone

The first protection zone of the source Soljanu$a includes narrow terrain belt at the right
side of the spring Soljanusa. It includes the parcel no.613/2 (encl.17) which is a property of
Gracanica Municipality.

The first protection zone of the source Soljanu8ais regularly fenced and protected against
unauthorized access. Inside of the first protection zone of the sources there are exploitation
wells P-1 i P-2, as well as the equipment installed for the needs of pumps agregates
operation in water supply system.

The first protection zone of the sources represents the zone of the most strict
groundwaters protection regime.

SORCEHADZINA VODA

Thefirst protection zone

The first protection zone of the source Hadzina voda covers the area between the road
Gracanica-Ritesi¢i and Majevickih brigada Street (old name).

It includesthe parcel in between the two mentioned roads without a parcel number.

The first protection zone of the source is not regularly fenced, nor protected against
unauthorized access.

Inside of the first protection zone of the sourcesthere isthe exploitation borehole G-1, the
equipment installed for the needs of pumps agregates operation in water supply system,
aswell asthe old spring HadZina vodawhich dried out after the drilling the borehole.

The first protection zone of the source Hadzina voda representsthe zone of the most strict
groundwaters protection regime.

SOURCESILIDZA AND VRELA - SOKO

Thefirst protection zone

Source Vrela
The first protection zone includesthe area nearby Vrela source zone.

The first protection zone covers a part of the parcel n0.2450 which is a property of Gracanica
Municipality.

The first protection zone of the source is regularly fenced and protected against
unauthorized access.

Inside of the first protection zone of the sourcesthere is capture facility, i.e. source capture
and the additional facility that enableswater supply.

The first protection zone of the source Vrela represents the zone of the most strict
groundwaters protection regime.

Source llidZa

The first protection zone includes the area in the immediate hinterland of the source and
capture llidza.

The first protection zone covers a part of the parcels n0.2346 which is a property of Gracanica
Municipality and no.2345 which is a private property.
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The first protection zone of the source is not regularly fenced, nor protected against
unauthorized access.

Inside of the first protection zone of the sourcesthere is capture facility, i.e. source capture
and the additional facility that enableswater supply.

The first protection zone of the source llidza represents the zone of the most strict
groundwaters protection regime.

Second protection zone

Second protection zone of the Vrela and llidza sources represents a connected space that
comprisesthe first protection zones of the Vrela and llidza sources.

The outer boundary of the second protection zone, to the north, north-east and north-west
(the assumed general direction of flow of the ground waters), is at the distance of about 1
km from water capture facilities at the regarded sources, which is in line with Article 31,
Paragraph 2 of the Rulebook. Bearing in mindthat there is lack of data on speed of flow of
ground waters, the distance of outer boundary of second protection zone from the water
capture facilities should by sufficient safety factor satisfy requirements related to length of
ground watercourse and purification processes.

Eastern outer boundary of the second protection zone goes along the hydro-geological
watershed; from the Vrela source via level 540 where it changes its direction to north -
north-east via the Osoja source and continues to the area above the Kasimove forests.
From the Kasimove forests the boundary of second protection zone makesits turn towards
the west where it goes along an occasional stream to the local road and further over the
mountsof Cerovi and Brda, and continues along the road to Ostrikovac.

From Ostrikovac the boundary of the second protection zone is changing its direction and
goessouth and south-east over 534 and 457 level mounts towards the llidza source where
it ends.

Within the second zone of protection against potential pollutants there are: individual
residential buildingsin the Soko settlement with the local road network.

Second protection zone of the Vrela and llidza water sources represents a zone of limited
ground water protection regime.

Third protection zone

Third protection zone covers the area which spreads from the outer boundary of the
second protection zone to the hydro-geological (underground) watershed of the Vrela and
llidza water sources.

Boundary of the third protection zone in the east spreads from the Kasumove forests along
the local road to Duge Njive, and continues via occasional stream to Mackovci. From
Mackovci it spreadstowards west to the area above Cikota where it makesitsturn towards
south-west to the area above Ostrikovci where it meets the boundary of second protection
zone.

Third protection zone of the Vrela and llidza water sources represents a zone of mild
ground water protection regime.
2.3.3.8.3 SOURCEPROTECTION MEASURES
SOURCE SKLOP

Protection measures within the first protection zone of the Sklop water source
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Area of the first protection zone of the Sklop water source must be protected against unauthorized
access by a strong and safe fence, including also other necessary measures of physical protection
and safety.

Access to the first protection zone isallowed to expert personnel only and the employees assigned
by the user of owner of the water capture facilities and the authorised inspection bodiesduring the
control activities. Access to the first protection zone is possible to other persons only with special
permission and registration with the user of water capture facilities.

Within the area of the first protection zone, provided that the necessary protection measures are
taken, there can be water capture facilities - wells, capture facilities, reservoirs, pumping stations,
water purification plant, plant and administration buildings, access and internal roads and other
objects necessary for the operation of the water supply system.

User or owner of the water capture facilities has the obligation to maintain the fence to keep it
functional and secure this zone and the objectsin it, in line with the provisions given in previous
paragraphs.

User or owner of teh water capture facilities has to, in an appropriate manner, mark the first
protection zone of the water well and put up avisible sign prohibiting unauthorized access.

In the area of first protection zone all activities that are no directly linked to the regular operation
and maintenance of the water supply system are prohibited. Activities that are taking place with
the purpose of regular operation and maintenance of the water supply system must not have a
harmful effect on the water source. Exceptionally, in the area of the first protection zone of water
source the following activities can take place:

1. growing grasswithout the use of fertilizers and other agricultural resources,

2. laying pipelines and other installations used for the normal operation of water supply
facilities, provided that the appropriate design and construction decision ensure that the
installations could not compromise the source,

3. installation of transformer stations that are equipped with environmentally friendly
materials or have a watertight tanks, which prevent oil and pyralene leakage into the soil,

4. storage of chemicals by applying the necessary security measures that prevent their
harmful effect on the source, and

5. installation of diesel generators (as a backup source of electricity) with the application of
necessary security measures and the increased level of security in relation to the used fuel.

The Sokolusa river that flows in immediate vicinity of the first protection zone of the Slop water
source needsto be regulated in the length of about 500 m.

In the part of the road communication Gracanica-Bukva-Srebrenik which runsright next to the first
protection zone of the Sklop water source, in the length of about 500 m, drainage channels must
be made for taking up atmospherilia, grease, fuel and salt from the road; retaining walls should also
be built with the purpose of prevention of direct leakage of fuel, oil and other harmful chemicals,
which can appear on the road in the cases of incident situations, into the water source.

Road transportation of chemicals, liquid fuels, lubricants and other dangerous materials in the
section of the road Gracanica-Bukva-Srebrenik, which passes by the first protection zone of the
Sklop water source must be performed with application of measures of caution and protection of
ground waters and water capture facilities. In this section of the road the speed of movement of
passenger and transport vehiclesmust be limited to 40 km/hour.

For the Sklop water source, in accordance with Article 47, special control of monitoring of water
quality at the water source is established (water source monitoring), including the monitoring of all
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activities in the area of the water source, that can have a harmful effect on the regime and quality
of water at the source.

In case that by special water source control it isdetermined that certain activities in the area of the
water source Sklop watershed are causing changes in the regime and quality of water at the
source, it is necessary to take emergency measures to eliminate negative activities, with
application of adequate measures for protection of ground and surface waters.

In the watershed area of the Sklop water source, especially for parts of settlements Piskavica, Soko
and Skahovica, activities of collecting, draining and purification of waste waters must be planned
through construction of sewerage system.

Sewage system should be located outside the spatial catchments of the protection zone of the
Sklop water source,i.e. downstream from the regarded source.

SOURCE SOLJANUSA

Protection measuresin thefirst protection zone of the Soljanusa water source

The area of the first protective zone Soljanu$a sources must be protected from unauthorized access
by secure and solid fence, and by other measures of physical protection and security.

Access to the area of the first protection zone is only allowed to qualified persons and employees
designated by the user or owner of the water capture facilities and to competent inspection bodies
during the exercise of control. Access to the area of the first protection zone by other persons is
possible only with special permission, and registration with the user of water capture facilities.

Within the first protection zone, with the application of the necessary protective measures, there
can be water capture facilities - wells, capture buildings, reservoirs, pumping stations, water
treatment plants, plant and administration buildings, access and internal roads and other facilities
necessary for the operation of water supply system.

The user or owner of water capture facilities has the obligation to maintain the fence in functional
condition and to ensure security of the zone and the facilities located in it, in accordance with the
provisionsset in previous paragraphs.

The user or owner of the water capture facilities has to, in an appropriate manner, mark the first
source protection zone and put up asign of warning against unauthorized access.

In the area of first protection zone all activities that are no directly linked to the regular operation
and maintenance of the water supply system are prohibited. Activities that are taking place with
the purpose of regular operation and maintenance of the water supply system must not have a
harmful effect on the water source. Exceptionally, in the area of the first protection zone of water
source the following activities can take place:

1. growing grasswithout the use of fertilizers and other agricultural resources,

2. laying pipelines and other installations used for the normal operation of water supply
facilities, provided that the appropriate design and construction decision ensure that the
installations could not compromise the source,

3. installation of transformer stations that are equipped with environmentally friendly
materials or have a watertight tanks, which prevent oil and pyralene leakage into the soil,

4. storage of chemicals by applying the necessary security measures that prevent their
harmful effect on the source and

5. installation of diesel generators (as a backup source of electricity) with the application of
necessary security measures and the increased level of security in relation to the used fuel.

The Soljanusa stream, which runs right next to the first protection zone, needs to be regulated in
the length of about 150 m.
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For the Soljanusa water source, in accordance with Article 47, special control of monitoring of
water quality at the water source is established (water source monitoring), including the
monitoring of all activities in the area of the water source that can have a harmful effect on the
regime and quality of water at the source.

In case that by special water source control it isdetermined that certain activities in the area of the
water source Soljanusa watershed are causing changes in the regime and quality of water at the
source, it is necessary to take emergency measures to eliminate negative activities, with
application of adequate measures for protection of ground and surface waters.

In the watershed area of the Soljanusa water source, especially for parts of the Soljanusa
settlement, activities of collecting, draining and purification of waste waters must be planned
through construction of sewerage system.

Sewage system should be located outside the spatial catchments of the protection zone of the
Soljanusa water source, i.e.downstream from the regarded source.

SOURCE HADZINA VODA

Protection measuresin the first protection zone of the source HadzZina voda

The area of the first protective zone of the Hadzina Voda sources must be protected from
unauthorized access by secure and solid fence, and by other measures of physical protection and
security.

Access to the area of the first protection zone is only allowed to qualified persons and employees
designated by the user or owner of the water capture facilities and to competent inspection bodies
during the exercise of control. Access to the area of the first protection zone by other persons is
possible only with special permission, and registration with the user of water capture facilities.

Within the first protection zone, with the application of the necessary protective measures, there
can be water capture facilities - wells, capture buildings, reservoirs, pumping stations, water
treatment plants, plant and administration buildings, access and internal roads and other facilities
necessary for the operation of water supply system.

The user or owner of water capture facilities has the obligation to maintain the fence in functional
condition and to ensure security of the zone and the facilities located in it, in accordance with the
provisions set in previous paragraphs.

The user or owner of water capture facilitieshas to, in an appropriate manner, mark the first source
protection zone and put up asign of warning against unauthorized access.

In the area of first protection zone all activities that are no directly linked to the regular operation
and maintenance of the water supply system are prohibited. Activities that are taking place with
the purpose of regular operation and maintenance of the water supply system must not have a
harmful effect on the water source. Exceptionally, in the area of the first protection zone of water
source the following activities can take place:

1. growing grasswithout the use of fertilizers and other agricultural resources,

2. laying pipelines and other installations used for the normal operation of water supply
facilities, provided that the appropriate design and construction decision ensure that the
installations could not compromise the source,

3. installation of transformer stations that are equipped with environmentally friendly
materials or have a watertight tanks, which prevent oil and pyralene leakage into the soil,

4. storage of chemicals by applying the necessary security measures that prevent their
harmful effect on the source, and
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5. installation of diesel generators (as a backup source of electricity) with the application of
necessary security measures and the increased level of security in relation to the used fuel.

In the part of road communication Gracanica-Rtesic which runs right next to the first protection
zone of the source of Hadzina Voda, in the length of about 100 m, drainage channels need to be
built with the purpose of collecting atmospherilia, oil, fuel and salt from the road; also, retaining
wallswith the function to prevent direct leakage of fuel, oil and other harmful chemicals, which can
appear on theroad as aresult of incident situations, from the road into the water source.

Road transportation of chemicals, liquid fuels, lubricants and other dangerous materials in the
section of the road Gracanica-Ritesic, which passesby the first protection zone of the Hadzina Voda
water source, must be performed with application of measures of caution and protection of
ground waters and water capture facilities. In this section of the road the speed of movement of
passenger and transport vehiclesmust be limited to 40 km/hour.

For the Hadzina Voda water source, in accordance with Article 47, special control of monitoring of
water quality at the water source is established (water source monitoring), including the
monitoring of all activities in the area of the water source, that can have a harmful effect on the
regime and quality of water at the source.

In case that by special water source control it isdetermined that certain acitivitiesin the area of the
water source Hadzina Voda watershed are causing changesin the regime and quality of water at
the source, it is necessary to take emergency measures to eliminate negative activities, with
application of adequate measures for protection of ground and surface waters.

In the watershed area of the Hadzina Voda water source, especially for parts of settlement Rtesic,
activities of collecting, draining and purification of waste waters must be planned through
construction of sewerage system.

Sewage system should be located outside the spatial catchment of the protection zone of the
Hadzina Voda water source, i.e. downstream from the regarded source.

SOURCESILIDZA AND VRELA

Protection measuresin thefirst protection zone of the llidza and Vrela-Soko water sources

The area of the first protective zone llidza and Vrela sources must be protected from unauthorized
access by secure and solid fence, and by other measures of physical protection and security.

Access to the area of the first protection zone is only allowed to qualified persons and employees
designated by the user or owner of the water capture facilities and to competent inspection bodies
during the exercise of control. Access to the area of the first protection zone by other persons is
possible only with special permission, and registration with the user of water capture facilities.

Within the first protection zone, with the application of the necessary protective measures, there
can be water capture facilities - wells, capture buildings, reservoirs, pumping stations, water
treatment plants, pl;ant and administration buildings, access and internal roads and other facilities
necessary for the operation of water supply system.

The user or owner of water capture facilities has the obligation to maintain the fence in functional
condition and to ensure security of the zone and the facilities located in it, in accordance with the
provisionsset in previous paragraphs.

The user or owner of water capture facilitieshas to, in an appropriate manner, mark the first source
protection zone and put up asign of warning against unauthorized access.

In the area of first protection zone all activities that are no directly linked to the regular operation
and maintenance of the water supply system are prohibited. Activities that are taking place with
the purpose of regular operation and maintenance of the water supply system must not have a
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harmful effect on the water source. Exceptionally, in the area of the first protection zone of water
source the following activities can take placei:

1.
2.

growing grass without the use of fertilizers and other agricultural resources,

laying pipelines and other installations used for the normal operation of water supply
facilities, provided that the appropriate design and construction decision ensure that the
installations could not compromise the source,

installation of transformer stations that are equipped with environmentally friendly
materials or have a watertight tanks, which prevent oil and pyralene leakage into the soil,

storage of chemicals by applying the necessary security measures that prevent their
harmful effect on the source, and

installation of diesel generators (as a backup source of electricity) with the application of
necessary security measures and the increased level of security in relation to the used fuel.

Protectopn measuresin the second protection zone of the llidza and Vrela — Soko water sources

Within the area of second protection zone it is forbidden to carry out works, construct objects and
perform activities that that can cause pollution to the water sources of llidza and Vrela, especially
the following activities:

1.

10.

11.

12.

13.

14.

building new settlements and construction and operation of sewage network, except in
the case that the water-impermeability of sewage pipelinesis secured and controlled;

construction and uncontrolled operation of sports and recreational facilitieswithout water-
impermeable sewage system;

establishment of construction sites and construction camps without sanitation system and
water-impermeable sewage system;

construction and exploitation of water sources and wells that are used for public water
supply;

excavation in aquifer layers, except for a very short period of time and with the control of
quality of ground waters;

disposition of all types of solid waste and construction of landfills, including sanitary
landfills;

construction and operation of industrial and trade plants;

construction and operation of railway and ranging stations and terminals and bus stations,
unless special measures for prevention of pollution to the water sources are undertaken;

construction and use of storages for dissolvable matters that are dangerous and harmful to
the water;

construction and operation of cattle and poultry farms, except for up to 10 animals of large
cattle and poultry for personal use in individual households, if there is a constructed and
well functioning water-impermeable sewage system, i.e. water-impermeable septic tanks;

construction and exploitation of pipelines for transportation of chemicals, liquid fuels,
lubricants and other dangerous matters;

road transportation of chemicals, liquid fuels, lubricants and other dangerous matters,
without approvals and escort;

carrying out investigation boreholes for oil, natural gas and other dangerous matters, as
well asmineral water;

exploitation of mineral raw materials;
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15.

exploitation of gravel;

16. other activitiesthat are perceived as possibly having negative impact on the water source.

In the area of the second protection zone, all existing residential and other buildings remain where
they are; their reconstruction is allowed in the case of damage or deterioration. Disposition of
waste waters must be resolved in an appropriate manner for all objects. For parts of the settlement
of Soko that are located within the second protection zone, disposition of waste waters must be
done through construction of sewage network. The sewage network must be constructed outside
the catchment area of protection zone of the llidza and Vrela water sources.

Protection measuresin thethird protection zone of the llidza and Vrela water sources

Within the area of third protection zone it is forbidden to carry out works, construct objects and
perform activities that that can cause pollution to the water sources of llidza and Vrela, especially
the following activities:

1.

10.
11.

12.

13.

14.

15.

16.

17.

construction and operation of plants for waste water treatment and plants for burning
solid waste;

direct or indirect release of purified waste watersinto the ground;

construction and exploitation of pipelines for transportation of chemicals, liquid fuels,
lubricants and other dangerous liquids, unless special measures are taken to prevent
infiltration of these liquidsinto the ground waters;

carrying out investigative boreholes for oil, natural gas, and other dangerous and harmful
matters, as well as for mineral water, unless special measures are taken to prevent
infiltration or leakage of these matters into the ground waters, i.e. horizon(s)
communication with mineral raw materials and aquifer horizon of the water source;

open storage and application of chemical substances that are dangerous and harmful to
the water, which are used for protection and growing of plants and for weed
extermination;

construction and operation of cattle and poultry farms, unless special measures are taken
to prevent pollution to the ground waters;

construction and usage of take-off - landing runwaysfor forced landing in air traffic;
construction and usage of maneuvering and military training grounds;

road transportation of chemicals, liquid fuels, lubricants and other dangerous matters
without measuresof protection of ground waters;

processing, manipulation and storage of chemicals, liquid fuels, lubricants and other
dangerous and harmful matters;

exploitation of mineral raw materials, unless it is determined that the activity does not
undermine the quality of ground watersin water sources;

direct or indirect release of waste waters, as well as release of non-treated waste waters
onto the ground, including emptying the vehiclesfor cleaning and disposal of faeces;

construction and operation of industrial and trades plants with impure technology, which
release radioactive and other matters dangerous and harmful for water (nuclear reactors,
petrochemical industry, metal processing plants, chemical factories, leather industry, etc.);

economy and other activitiesthat distort natural regime of ground water recharge of water
sources;

disposal of all types of solid waste;
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18.

19.

20.

Within

construction of new cemeteries and broadening and usage of the existing ones, except
when they are located in areas composed of low-water-permeability formations;

deforestation, road construction, construction of earth excavation and other activities
which cause or accelerate erosion;

and other activities for which it is found that can have negative consequences for karst
water sources.

the third protection zone of the llidza and Vrela water sources, all existing housing and

other facilities can be retained; allow the construction of new residential buildings and
reconstruction of existing ones in the event of deterioration or damage. Disposition of waste
waters must be appropriately resolved for all objects.

2.3.3.8.4 PROGRAM OF MEASURESAND ACTIVITIESFORPROTECTION OF SOURCES

In accordance with a legally regulated system of care, measures must be taken for its immediate
practical implementation, which should be determined by the Program of measures: The Program
of measures and activities should include specific commitments to carry out certain activities, the
holders of actions and deadlines, sources and methods of funding the measures and actionsto be
taken to fully protect the source area. Programme of measures for the protection of sources should
particularly provide for:

SOURCE SKLOP

+ Creating a Project for regulation of the Sokoluga river.

4+ Creating the Project rehabilitation works (leveling the field, draining water from the road
communications).

+ Repair of fences and water capture facilities.

SOURCE SOLJANUSA

+ Carrying out of agro-pedological research with the aim of identifying optimum conditions
for processing and use of soil in the protection zone.

+ Develop a hydro-geological map of the source area (scale 1:1000) with the marked places
of intake, and all other hydro-geological phenomena, for rehabilitation purposes.

+ Perform regulation of stream in its full length from the direction of the Soljanusa
settlement.

+ Repair the existing facilities and the protective fence.

SOURCES ILIDZA AND VRELA

4+ Development of project design for construction of sewage system for the local community
of Soko, with the waste water purifier.

+ Development of Project design for potable water purification plant (based on the obtained
dataon quality and capacity of the source).

+ Development of Project for regulation of the stream at the Ilidza source.

+ Carrying out of agro-pedological research with the aim to establish optimum conditionsfor
processing and use of soil within the protection zones.

+ Establish the basic principlesfor forest management within the water protection zones.

+ Develop hydro-geological map of the source area (scale 1:1000) with marking of all intake
pointsand other hydro-geological phenomena, for rehabilitation purposes.
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SOURCE HADZINA VODA

4+ Develop Project for rehabilitation of road communication and drainage of precipitation
watersfrom the roads.

#+ Develop Project for rehabilitation and partial relocation of sewage system of the Ritesici
settlement.

4+ Rehabilitation of the existing facility.
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Table 14: Sources in WSS Gracanica

Average Average
W | average | Avege | e el vt
Name of the source Location capacity of the annual X p y P y transport to
source (I/s) capacity (I/s) capacity hydrologically | hydrologically |, o o oir
pacily (m3) favorableyear | favorable year
(I/s) (m3)
Natural source ,llidza“ LC Soko 45 12,0 380.000,0 120 380.000,0 gravitation
Natural source , Vrela“ LC Soko 40 95 300.000,0 95 300.000,0 gravitation
Natural source ,Skahovica* LC Skahovica 1,0 35 110.000,0 35 110.000,0 gravitation
Natural source ,Zmajevac” LC Soko 04 10 30.000,0 1,0 30.000,0 gravitation
Source "Hadzijina voda" LC Gracanica 22 22 69.379,2 22 69.379,2 Pumping
Drilled wells ,,Sklop* (Sklop Il and Sklop I1I) LC Gracanica 17,0 17,1 540.000,0 222 700.000,0 Pumping
Well Soljanusa LC Pribava 5,70 6,50 179.755,20 6,50 204.984,00 Pumping
Total: 34,8 51,8 1.609.134,4 56,9 1.794.363,2

Chapter: Master plan

70




2.3.4 RESERVOIRS IN WSS GRACANICA

In Gracanica water supply system area there are 6 reservoirs. List of the basic data is given in the
following table.

Volume and shape of reservoirs and surge tanks (dimensions)

Reservoir Gaj: V=1400+400 m® (round D=20 m+square),
Reservoir Pribava: V=300 m® (round),

Reservoir Ritogiéi: V=100 m® (square),

Reservoir D. Drafnié¢i: V=30 m® (square)

Reservoir PS Drafniéi: V=30 m® (square)

Reservoir G. Drafni¢i i Hurije: V=20+20 m® (square)

= F F & &

+ Reservoir Bahi¢i: V=50 m® (square)

Position of flow meters (at the inlet, at the outlet of the reservoir)

% Reservoir Gaj: Eectromagnetic at the exhaust pipelines (2x DN150 and 1x DN200)

+ Reservoir Pribava: Bectromagnetic at the outlet of PSSoljanusa (because of electricity)
# System Drafniéi: at the supply pipeline (DN 80)

+ Reservoir Bahiéi: DN 50 at the outlet of PS Bazen Ill (because of electricity)

Condition of reservoir facilities and protection fence

% Reservoir Gaj:regular,

Reservoir Pribava: regular,

Reservoir Ritosic¢i: regular,

Reservoir D. Drafni¢i: minor construction rehabilitation needed

Reservoir PS Drafnié¢i: minor construction rehabilitation needed

- F F & £

Reservoir G. Drafni¢i and Hurije: construction of anew reservoir from PSisplanned
% Reservoir Bahiéi: regular

The Main reservoir in the system, and practically the central facility in Grac¢anica water supply system
is reservoir "Gaj" whit the volume V=1.800 m®. Reservoir is consisted of cylindrical chamber, basic
diameter D=20 m and depth H=8 m, volume V=1.400 m?® and rectangular shaped chamber with the
volume V=400 m®. Reservoir "Gaj" receives the water from all sources, except of the sources
"Soljanu8a" and "Hadzina voda". Reservoir is located north from town, at the exit towards
settlement Soko. Reservoir position with the bottom elevation K;,=256 MASL and elevation
gradient K, =264 MASL is such that the biggest part of the system can be covered. Urban part of the
town is supplied from this reservoir, as well as the Ciris. Reservoir position, related to Donji Grad and
partially Srednji Grad, is too high, so it is necessary to lower the pressures in this part of the town, in
the aim of losses reduction. It can be achieved by reducer valve.

Part of the town - Mejdani¢ (Drafni¢i and Hurije) are supplied from the sources Ilidza and Vrelo,
gravitationally through the pressure release chamber which is located north from the settlement. Water
is gravitationally transported to the reservoir "Donji Drafnic¢i" supplying lower settlements parts.
Higher settlements parts, as well as the settlement Hurije, are supplied from the reservoir "Gornji
Drafni¢i" and reservoir "Hurije" in which the water is transported by the pumping station "Drafniéi".
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Reservoir "Pribava'™s volume is V=300 m®. Reservoir is consisted of cylindrical chamber, basic
diameter D=10 m and water depth H=3,5 m. This reservoir supplies population and industry of
settlement Pribava. Pribava settlement is practically completely separated system, although the
pipeline is connected to the WSS Gracanica, and water is supplied from the reservoir "Pribava’.
Volume of thisreservoir issufficient for current needs.

Part of the town occasionally supplied from the well "Hadzijina voda", isconnected to the reservoir
"Ritosi¢i" with the volume V=100 m®. Reservoir is recharged by the pumping station "HadZijina
voda"or if the wellsare not in function, gravitationally from reservoir "Gaj".

Settlement Bahi¢i is supplied from the reservoir "Bahici" recharged by the PS "Bahi¢i".

Figure 6: Reservoir "Gaj"

The following table shows data about reservoirs, as well asthe number of users supplied by these
reservoirs.

Total reservoirs volume in WSS Gracanica is V=2.350 m®. Currently, the reservoir space volume is
satisfying.
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Table 15: Reservoirsin WSS Gracanica

i i Number of
Reservoir position Gradu?nt Reservoir Bottom Volume Number of Number of W_ater consumed
. elevation depth . : : economy in the zone of
Re . coordinates elevation inhabitants households usersin the R
servoir inthe zone inthe zone zone of reservoirs
3 . .
X y MASL m MASL m of reservoirs | of reservoirs reservoirs I/s
Gornji Drafnié¢i 6.526.380,82 4951.813,02 370,00 2,00 368,00 20,00
Donji Drafnici 6.525.873,83 4951.467,14 288,00 2,00 286,00 30,00
971 272 2
PS Drafni¢i 6.526.066,26 4.951.590,67 322,00 2,00 320,00 30,00
4,61
Hurije 6.526.382,72 4951.798,37 370,00 2,00 368,00 20,00
Bahici 6.524.089,01 4952.978,66 256,00 3,00 253,00 50,00 482 135 2
Ritosici 6.525.067,88 4950.333,17 246,00 3,00 243,00 100,00 678 190 1
Gaj 6.525.156,99 495212232 262,00 8,00 254,00 1.800,00 13.248 3.711 675 35,93
Pribava 6.526.326,69 494941429 243,50 3,50 240,00 300,00 2.128 596 20 6,31
Total: 2.350 17.507 4.904 700 46,86
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2.3.5 PUMPING STATIONS IN WSS GRACANICA
Water supply system Gracanica is combined — gravitational-pumping.

Volume and shape of the pumping stations(dimensions)

PS Soljanusa: well shaft with the facility for electrical equipment,
PSSklop: well shaft with the facility for electrical equipment,

PSBazen llI: reservoir V=8 m® with overhead facility for electrical equipment,

- & &

PS Drafniéi: reservoir V=30 m® with overhead facility for electrical equipment,
+ PSHadZinavoda: two separated facilities for pumping and electrical equipment,

Position of flow meters (at the inlet, and oulet of the pumping stations)

+ PSSoljanusa: Bectromagnetic DN 150 at the outlet of PSSoljanu$a,
#+ PSSklop:Hectromagnetic DN 150 in well shaft,

4 PSBazen Ill: DN 50 at the pressure line
+

PSHadzZinavoda: at the pressureline.

& Bunar Sklop Ill: Caprari, N=51 kw
#+ Bunar Soljanuga: Caprari, N=15 kw
+ PSGaj:N=11,0 kw

4+ PS Drafniéi: N=3,0 kw

4 PS Bahiéi: N=7,5 kw
Pumpsage

# Bunar Slop Ill: Caprari, 2003,
Bunar Soljanusa: 2004,

PS Gaj: 2009,

PS Drafni¢i: 1990-2000,

PS Bahici: 2008.

-+ 5

2.3.6 PIPELINES IN WSS GRACANICA

All pipelines in WSS Gracanica are shown in the following table. They are, also, shown at the maps.
For th eneeds of Sudy, the water supply system’s map ismade in Arc view and Map Info program,
and then the hydraulic model of water supply system in Epanet.

The total pipeline lenght in WSS Gracanica is around L=73,8 km. Of that lenght 80,47 % of the
pipeline is plastic or made of PE Cast iron and asbestos cement pipesare 17,94 % and steel 1,59 %.
There is a big percent of pipelines in the system smaller than @ 80 mm. Those are the pipeline
profiles not satisfying technical regulations, and which need to be replaced. Lenght of these
pipelinesisup to @50 mm, L=7,7 km or 10,44 % and profile @ 50 mm to & 66 mm, L=20,1 km or
27,20 % of the total pipeline lenght. So, the total pipeline lenght of profiles smaller than &80 mm is
L=27,8 km or 37,64 % of the total pipeline lenght.
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Table 16: Pipelines in WSS Gracanica by profiles and materials

Outside diameter

Inside diameter for PEpipes Lenght Percentage
mm mm m m % %
20,00 93,47 0,13%
26,00 3.527,77 4,78%
32,00 175,10 7.705,68 0,24% 10,44%
40,00 1.076,14 1,46%
50,00 2.833,20 3,84%
55,40 63 13.666,02 18,52%
60,00 888,67 1,20%
20.069,45 27,20%
65,00 125,53 0,17%
66,00 75 5.389,23 7,30%
79,00 90 4.309,35 5,84%
80,00 2.228,16 3,02%
30.090,47 40,78%
97,00 110 22.365,85 30,31%
100,00 1.187,10 1,61%
123,40 140 1.292,15 1,75%
141,00 160 6.118,64 8,29%
7506,75 10,17%
149,00 180 47,03 0,06%
150,00 48,92 0,07%
198,20 225 6.178,06 8,37%
200,00 1.057,59 1,43%
8.423,36 1141%
277,60 315 15,56 0,02%
300,00 1.172,15 1,59%
Total: 73.795,70 100,00%
Inside diameter Type of material Lenght Percentage
mm m m % %
20,00 93,47 0,13%
26,00 3527,77 4,78%
32,00 z/d 175,10 7.705,68 0,24% 10,44%
40,00 1.076,14 1,46%
50,00 2.833,20 3,84%
55,40 PE/'PVC 13.666,02 13.666,02 18,52% 18,52%
60,00 Cl 888,67 1,20%
65,00 cl 125,53 101420 0,17% 187%
32:33 PE/PVC igg::ig 9.698,58 ;zgz 13,14%
80,00 Cl 2228,16 2.228,16 3,02% 3,02%
97,00 PE/'PVC 2236585 22.365,85 30,31% 3031%
100,00 ClI/ACC 1.187,10 1.187,10 1,61% 161%
123,40 1292,15 1,75%
141,00 PE/PVC 6.118,64 7.457,83 8,29% 10,11%
149,00 47,03 0,06%
150,00 Cl/ACC 48,92 48,92 0,07% 0,07%
198,20 PE/'PVC 6.178,06 6.178,06 8,37% 8.37%
200,00 Cl/ACC 1.057,59 1.057,59 1,43% 1,43%
277,60 PE/'PVC 15,56 15,56 0,02% 0,02%
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Table 18: Pipelinesin WSS Gracanica- taken from the model

Lenght Ipternal Roughness Diameters
Pipeline diameter D/W lenght
m mm mm m

pP234 4739 0,40

P253 46,08 2000 0,40 9347
P85 105,12 0,40

P87 8943 0,40

P100 5157 0,40

P102 90,12 0,40

P104 105,04 0,40

P125 88,62 0,40

P209 128,83 0,40

P210 38,53 0,40

P211 3585 040

pP212 132,20 0,40

P213 46,16 0,40

P214 4042 0,40

P215 2946 0,40

P216 40,07 0,40

P217 4537 0,40

P218 61,35 0,40

P219 43,63 0,40

P220 3449 0,40

pP221 4596 26,00 0,40 3:827,77
p222 58,72 0,40

P229 7822 0,40

pP242 4489 0,40

P245 40,09 0,40

P246 67,23 0,40

pP247 87,26 0,40

P249 2843 0,40

P256 63,76 0,40

pP257 39,80 0,40

P262 211,70 0,40

P264 140,49 0,40

P267 171,80 0,40

P269 216,22 0,40

P283 220,54 0,40

pP284 268,27 0,40

P289 115,17 0,40

P313 42294 0,40

P251 175,10 32,00 0,40 175,10
P128 59,77 40,00 0,40 1.076,14

300,00 | Steel 1.172,15 1.172,15 1,59% 1,59%
Total: 73.795,70 100,00%
Table 17: Pipelinesby the material
Pipelinesby the type of material
PE/ PVC Cl/ ACC Steel Total
% 8047% 17,94% 1,59% 100,00%
m 59.381,91 13.241,65 117215 73.795,70
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P145 139,14 0,40
P196 118,09 0,40
P197 313,40 0,40
P198 6547 0,40
P199 117,50 0,40
P200 12591 40,00 0,40
P241 50,42 0,40
P252 86,44 0,40
P12 409,87 0,40
P13 56,30 0,40
P56 72,05 0,40
P57 55,30 0,40
P58 141,84 0,40
P69 401,41 0,40
P81 13555 0,40
P94 106,59 0,40
P120 154,88 0,40
P123 436,05 5000 0,40 283320
P143 118,25 0,40
P144 111,66 0,40
P152 103,91 0,40
P228 80,00 0,40
P230 64,22 0,40
P306 2033 0,40
P307 8893 0,40
P308 276,06 0,40
P34 364,50 0,10
P35 8,13 0,10
P40 154,47 0,10
P50 2207,74 0,10
P52 79,88 0,10
P62 1513 0,10
P64 169,45 0,10
P67 444,00 0,10
P74 214,93 0,10
P78 69,19 0,10
P80 464,90 0,10
P93 268,79 0,10
P96 9963 0,10
P97 165,38 0,10
P101 136,65 0,10
P103 87,39 55,40 0,10 13.666,02
P106 171,18 0,10
P108 84,84 0,10
P109 702,22 0,10
P110 9092 0,10
P118 71,88 0,10
P119 86,27 0,10
P121 337,39 0,10
P130 138,81 0,10
P137 148,66 0,10
P138 239,06 0,10
P142 212,57 0,10
P163 972 0,10
P187 383,50 0,10
P188 13,11 0,10
P193 154,00 0,10
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P194 36,01 0,10
P195 300,89 0,10
P203 140,58 0,10
P204 124,76 0,10
P207 127,02 0,10
P223 126,20 0,10
P225 26,30 0,10
P226 7564 0,10
p227 5544 0,10
P231 122,76 0,10
P232 53,35 0,10
P233 93,02 0,10
P235 73,10 0,10
P238 148,78 0,10
P254 91,38 0,10
P255 66,65 0,10
P292 31,16 0,10
P293 58,75 0,10
P301 385,52 0,10
P302 2,18 0,10
P309 245,10 0,10
P312 141,64 0,10
P319 1.363,17 0,10
P338 182,54 0,10
P339 488,38 0,10
P340 207,91 0,10
1 10,00 0,10
Pi16 9594 0,10
Pi32 4241 0,10
Pi33 94,26 0,10
Pi3 346,93 0,10
Pi35 513,95 0,10
P133 97,86 0,40
P139 148,48 0,40
P276 482,30 60,00 0,40 888,67
P297 59,04 0,40
P298 101,00 0,40
P10 125,53 65,00 0,40 125,53
P31 454,36 0,10
P76 110,01 0,10
P86 53,80 0,10
P89 145,64 0,10
P90 565,82 0,10
P92 14759 0,10
P95 131,49 0,10
P98 70,04 0,10
P105 205,31 0,10
P112 236,78 66,00 0,10 5.389,23
P126 6156 0,10
P127 7,79 0,10
P129 112,21 0,10
P141 7728 0,10
P150 62,68 0,10
P151 56,38 0,10
P155 257,89 0,10
P172 128,09 0,10
P173 5192 0,10
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P240 121,54 0,10
P320 1.176,53 0,10
P322 419,83 0,10
P325 112,69 0,10
P326 235,05 0,10
P328 2597 0,10
P329 338 0,10
P337 342,60 0,10
Pi2 2,00 0,10
Pi4 0,01 0,10
Pi5 2,00 0,10
Pi40 11,02 0,10
P33 336,39 0,10
P51 789,44 0,10
P65 154,85 0,10
P83 404,27 0,10
P88 355,63 0,10
P136 213,39 0,10
P146 294,58 0,10
P156 119,49 0,10
P208 33,28 0,10
pP224 118,12 0,10
P248 530 0,10
P250 3662 79,00 0410 4.309,35
P299 36,90 0,10
P300 88,16 0,10
P321 1.125,52 0,10
Pi19 11,02 0,10
Pi21 40,33 0,10
Pi22 8,35 0,10
Pi23 37,70 0,10
Pi24 1725 0,10
Pi25 50,06 0,10
Pi26 32,70 0,10
P66 85,87 0,40
P68 365,91 0,40
P114 245,36 0,40
P132 289,54 0,40
P140 249,52 0,40
P149 149,09 80,00 0,40 2.228,16
P153 66,10 0,40
P323 403,35 0,40
P324 320,99 0,40
Pi13 5145 0,40
Pi38 0,99 0,40
P7 298,90 0,10
P8 139,91 0,10
P9 258,81 0,10
P16 385,88 0,10
P17 408,28 0,10
P18 322,63 0,10
Po5 100,46 97,00 0410 22.365,85
P27 210,33 0,10
P28 218,36 0,10
P43 187,81 0,10
P45 188,94 0,10
P49 850,93 0,10
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P59 72,11
P63 55,64
P70 1742
P71 8252
P72 253,01
P73 60,30
P75 103,54
P77 70,73
P84 188,65
P91 260,89
P107 138,34
P115 22,70
P116 10,74
P117 194,54
P122 1.058,46
P124 10,14
P131 151,50
P134 116,76
P135 416,38
P148 39,04
P154 79,16
P157 124
P158 210,73
P159 44,06
P166 6,32
P167 401,29
P168 13,58
P169 229,46
P170 104,84
P171 43,86
P174 145,60
P175 160,72
P176 229,35
P177 113,38
P180 140
P181 17,04
P182 171,95
P183 10,22
P184 1,69
P201 241,44
P202 136,94
P205 42,02
P206 5,96
P258 120,79
P259 498,32
P260 288,89
P261 69,49
P263 4395
P265 112,37
P266 219,89
P268 39,80
P270 689,83
P271 241,21
p272 674,12
P273 378,93
P274 298,44
P275 243,67

0,10

0,10
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p277 44737 0,10
P278 221,01 0,10
P279 131,01 0,10
P280 309,00 0,10
P281 148,99 0,10
P282 3241 0,10
P285 76,79 0,10
P286 357,35 0,10
P287 93,15 0,10
P288 139,73 0,10
P290 107,68 0,10
P291 346,70 0,10
P304 278,60 0,10
P305 3275 0,10
P314 369,00 0,10
P315 132,83 0,10
P316 162533 0,10
P317 208,76 0,10
P318 1.357,10 0,10
P333 517,29 0,10
P334 53544 0,10
P335 326,72 0,10
P336 45433 0,10
Pi18 128,93 0,10
Pi20 138,46 0,10
Pi27 5404 0,10
Pi28 5141 0,10
Pi29 56,21 0,10
Pi30 17,98 0,10
Pi31 142,48 0,10
Pi34 8323 0,10
Pi36 217,18 0,10
P11 205,76 0,40
P113 463,94 040
P327 495,40 0,40
= 1000 100,00 040 1.187,10
pPi7 2,00 0,40
Pi8 10,00 0,40
P48 1.053,20 0,10
P55 56,32 123,40 0,10 1292,15
P99 182,63 0,10
P3 266,51 0,10
P4 4464 0,10
P5 380,65 0,10
P6 148,76 0,10
P14 7536 0,10
P15 88,59 0,10
P23 4430 0,10
P24 305,75 0,10
P26 107411 141,00 010 6.118,64
P38 190,42 0,10
P42 5542 0,10
P44 140,82 0,10
P54 147,54 0,10
P60 2393 0,10
P61 7462 0,10
P147 175,58 0,10
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P160 62,38 0,10
P161 197,73 0,10

P162 2257 0,10

P164 79,05 0,10

P165 8535 0,10

P178 153 0,10

P179 2994 0,10

P189 899 0,10

P190 248,07 0,10

P236 120,95 0,10

P237 351,60 0,10

P239 6446 0,10

P243 80,50 0,10

P244 119,94 0,10

P310 58,11 0,10

P311 503,60 0,10

P330 323,23 0,10

P331 328,22 0,10

Pi9 20,59 0,10

Pi10 4277 0,10

Pi11 3257 0,10

Pi12 75,11 0,10

Pi14 167 0,10

Pi15 1450 0,10

Pi37 824 0,10

P41 4703 149,00 0,40 47,03
P111 4692 040

Pi1 1,00 150,00 0,40 48,92
Pi39 1,00 0,40

P2 318,67 0,10

P19 122,72 0,10

P20 353,06 0,10

P21 159,53 0,10

p22 277,81 0,10

P30 895,79 0,10

P36 565,31 0,10

P37 189,10 0,10

P39 434,65 0,10

P185 124,20 19820 0,10 6.178,06
P186 20,36 0,10

P191 65,68 0,10

P192 248,81 0,10

P294 79745 0,10

P295 620,81 0,10

P296 342,29 0,10

P332 641,81 0,10

Pi17 0,01 0,10

P32 1.057,59 200,00 0,40 1.057,59
P1 1556 277,60 0,10 15,56
P29 1.172,15 300,00 0,40 1.172,15
Total: 73.795,70 73.795,70

When we talk about th epercent of losse at the transport and distribution pipelines, related to
some other water supply systems, the condition is satisfying. Sill, there is posibility for losses
reduction in the system. There are no more accurate data about the pipeline lenght for households
connections, which diameter is mostly @ 13 mm, & 20 mm, @ 26 mm and & 32 mm, but the
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estimation is that their lenght is L=50,0 km. It is assumed that the biggest percent of losses is
exactly at these pipelineswhich are very old, and haven’t been reconstructed for ages.

2.3.7 TRANSPORT PIPELINES IN WSS GRACANICA

Transport pipelines are given in the following table. Total lenght of the transport pipelinesis appr.
L=16,2 km. Related to the total pipeline lenght in WSS Gracanica which is L=73,8 km, the percent is

21,92 %.
Table 19: Transport pipelinesin WSS Gracanica given by the profiles
Internal R hn Diameter
Pipeline Lenght di;;etir OU[S)I/WeSS IZn;::: )
m mm mm m

P35 8,13
P40 154,47
P52 79,8786
oy Py 554 0,1 2.002,26
P188 13,11
P319 1363,17
P33 336,39
P51 789,44 79 0,1 225135
P321 112552
P43 187,81
P45 188,94
P206 596
P316 1625,33 97 0,1 3.702,83
P317 208,76
P318 1357,1
Pi18 128,93
P48 1053,2 1234 0,1 1.053,20
P38 190,418
P42 5542 141 0,1 386,66
P44 140,82
P41 47,03 149 04 4703
P30 895,79
P36 565,309
P37 189,1
P39 434,65
P294 797,45 198,2 0,1 448722
P295 620,81
P296 342,29
P332 641,81
Pi17 0,01
P32 1057 59 200 04 1.057,59
P1 15,56 2776 0,1 15,56
P29 1172,15 300 04 1172,15
Total: 16.175,85 16.175,85
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2.3.8 DISTRIBUTION PIPELINES IN WSS GRACANICA

According to the model, the total lenght of distribution pipelinesis appr. L=57,6 km. We allready
gave the description of these pipelines in the previous items, when it was mentioned that the
biggest problem with distribution pipelines is insufficient diameter with the big percent of

pipelines.

Table 20: Distribution pipelinesin WSS Gracanica

Lenght Irlternal Roughness Diameters
Pipeline diameter D/W lenght
m mm mm m
P234 47,39 20,00 040 9347
P253 46,08 20,00 040
P85 105,12 26,00 040
P87 89,43 26,00 040
P100 51,57 26,00 040
P102 90,12 26,00 040
P104 105,04 26,00 040
P125 88,62 26,00 040
P209 128,83 26,00 040
P210 38,53 26,00 040
P211 35,85 26,00 040
P212 132,20 26,00 040
P213 46,16 26,00 040
P214 40,42 26,00 040
P215 29,46 26,00 040
P216 40,07 26,00 040
P217 4537 26,00 040
P218 61,35 26,00 040
P219 43,63 26,00 040
P220 34,49 26,00 040 352777
P221 45,96 26,00 040
pP222 58,72 26,00 040
P229 78,22 26,00 040
P242 4489 26,00 040
P245 40,09 26,00 040
P246 67,23 26,00 040
P247 87,26 26,00 040
P249 28,43 26,00 040
P256 63,76 26,00 040
P257 39,80 26,00 040
P262 211,70 26,00 040
P264 140,49 26,00 040
P267 171,80 26,00 040
P269 216,22 26,00 040
P283 220,54 26,00 040
P284 268,27 26,00 040
P289 115,17 26,00 040
P313 422,94 26,00 040
P251 175,10 32,00 0,40 175,10
P128 59,77 40,00 040
P145 139,14 40,00 0,40
P196 118,09 40,00 040
P197 313,40 40,00 040 1.076,14
P198 65,47 40,00 040
P199 117,50 40,00 040
P200 125,91 40,00 040
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P241 50,42 40,00 0,40
P252 86,44 40,00 0,40
P12 409,87 50,00 040
P13 56,30 50,00 040
P56 72,05 50,00 0,40
P57 55,30 50,00 0,40
P58 141,84 50,00 040
P69 401,41 50,00 0,40
P81 135,55 50,00 0,40
P94 106,59 50,00 040
P120 154,88 50,00 040 283320
P123 436,05 50,00 040
P143 118,25 50,00 040
P144 111,66 50,00 040
P152 103,91 50,00 040
P228 80,00 50,00 040
P230 64,22 50,00 0,40
P306 20,33 50,00 0,40
P307 88,93 50,00 0,40
P308 276,06 50,00 0,40
P34 364,50 5540 0,10
P50 2207,74 5540 0,10
P62 15,13 5540 0,10
P64 169,45 5540 0,10
P67 444,00 5540 0,10
P74 214,93 5540 0,10
P78 69,19 5540 0,10
P80 464,90 5540 0,10
P93 268,79 5540 0,10
P96 99,63 5540 0,10
P97 165,38 5540 0,10
P101 136,65 5540 0,10
P103 87,39 5540 0,10
P106 171,18 5540 0,10
P108 84,84 5540 0,10
P109 702,22 5540 0,10
P110 90,92 5540 0,10
P118 71,88 5540 0,10
P119 86,27 5540 0,10 11.663,76
P121 337,39 5540 0,10
P130 138,81 5540 0,10
P137 148,66 5540 0,10
P138 239,06 5540 0,10
P142 212,57 5540 0,10
P163 9,72 5540 0,10
P193 154,00 5540 0,10
P194 36,01 5540 0,10
P195 300,89 5540 0,10
P203 140,58 5540 0,10
P204 124,76 5540 0,10
P207 127,02 5540 0,10
P223 126,20 5540 0,10
P225 26,30 5540 0,10
P226 75,64 5540 0,10
p227 55,44 5540 0,10
P231 122,76 5540 0,10
P232 53,35 5540 0,10
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P233 93,02 5540 0,10
P235 73,10 5540 0,10
P238 148,78 5540 0,10
P254 91,38 5540 0,10
P255 66,65 5540 0,10
P292 31,16 5540 0,10
P293 58,75 5540 0,10
P301 385,52 5540 0,10
P302 2,18 5540 0,10
P309 245,10 5540 0,10
P312 141,64 5540 0,10
P338 182,54 5540 0,10
P339 488,38 5540 0,10
P340 207,91 5540 0,10
1 10,00 5540 0,10
Pi16 95,94 5540 0,10
Pi32 42,41 5540 0,10
Pi33 94,26 5540 0,10
Pi3 346,93 5540 0,10
Pi35 513,95 5540 0,10
P133 97,86 60,00 040
P139 148,48 60,00 0,40
P276 482,30 60,00 0,40 888,67
P297 59,04 60,00 0,40
P298 101,00 60,00 040
P10 125,53 65,00 0,40 125,53
P31 454,36 66,00 0,10
P76 110,01 66,00 0,10
P86 53,80 66,00 0,10
P89 145,64 66,00 0,10
P90 565,82 66,00 0,10
P92 147,59 66,00 0,10
P95 131,49 66,00 0,10
P98 70,04 66,00 0,10
P105 205,31 66,00 0,10
P112 236,78 66,00 0,10
P126 61,56 66,00 0,10
P127 7,79 66,00 0,10
P129 112,21 66,00 0,10
P141 7728 66,00 0,10
P150 62,68 66,00 0,10
P151 56,38 66,00 0,10 5.389,23
P155 257,89 66,00 0,10
P172 128,09 66,00 0,10
P173 51,92 66,00 0,10
P240 121,54 66,00 0,10
P320 1.176,53 66,00 0,10
P322 419,83 66,00 0,10
P325 112,69 66,00 0,10
P326 235,05 66,00 0,10
P328 2597 66,00 0,10
P329 3,38 66,00 0,10
P337 342,60 66,00 0,10
Pi2 2,00 66,00 0,10
Pi4 0,01 66,00 0,10
Pi5 2,00 66,00 0,10
Pi40 11,02 66,00 0,10
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P65 154,85 79,00 0,10
P83 404,27 79,00 0,10
P88 355,63 79,00 0,10
P136 213,39 79,00 0,10
P146 294,58 79,00 0,10
P156 119,49 79,00 0,10
P208 33,28 79,00 0,10
P224 118,12 79,00 0,10
P248 5,30 79,00 0,10
P250 36,62 79,00 0,10 2.058,00
P299 36,90 79,00 0,10
P300 88,16 79,00 0,10
Pi19 11,02 79,00 0,10
Pi21 40,33 79,00 0,10
Pi22 8,35 79,00 0,10
Pi23 37,70 79,00 0,10
Pi24 17,25 79,00 0,10
Pi25 50,06 79,00 0,10
Pi26 32,70 79,00 0,10
P66 85,87 80,00 0,40
P68 365,91 80,00 0,40
P114 245,36 80,00 040
P132 289,54 80,00 040
P140 249,52 80,00 0,40
P149 149,09 80,00 0,40 2228,16
P153 66,10 80,00 0,40
P323 403,35 80,00 0,40
P324 320,99 80,00 040
Pi13 51,45 80,00 040
Pi38 0,99 80,00 040
P7 298,90 97,00 0,10
P8 139,91 97,00 0,10
P9 258,81 97,00 0,10
P16 385,88 97,00 0,10
P17 408,28 97,00 0,10
P18 322,63 97,00 0,10
P25 100,46 97,00 0,10
P27 210,33 97,00 0,10
P28 218,36 97,00 0,10
P49 850,93 97,00 0,10
P59 72,11 97,00 0,10
P63 55,64 97,00 0,10
P70 17,42 97,00 0,10
P71 82,52 97,00 0,10 18.663,02
P72 253,01 97,00 0,10
P73 60,30 97,00 0,10
P75 103,54 97,00 0,10
P77 70,73 97,00 0,10
P84 188,65 97,00 0,10
P91 260,89 97,00 0,10
P107 138,34 97,00 0,10
P115 22,70 97,00 0,10
P116 10,74 97,00 0,10
P117 194,54 97,00 0,10
P122 1.058,46 97,00 0,10
P124 10,14 97,00 0,10
P131 151,50 97,00 0,10
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P134 116,76 97,00 0,10
P135 416,38 97,00 0,10
P148 39,04 97,00 0,10
P154 79,16 97,00 0,10
P157 1,24 97,00 0,10
P158 210,73 97,00 0,10
P159 44,06 97,00 0,10
P166 6,32 97,00 0,10
P167 401,29 97,00 0,10
P168 13,58 97,00 0,10
P169 229,46 97,00 0,10
P170 104,84 97,00 0,10
P171 43,86 97,00 0,10
P174 145,60 97,00 0,10
P175 160,72 97,00 0,10
P176 229,35 97,00 0,10
P177 113,38 97,00 0,10
P180 1,40 97,00 0,10
P181 17,04 97,00 0,10
P182 171,95 97,00 0,10
P183 10,22 97,00 0,10
P184 1,69 97,00 0,10
P201 241,44 97,00 0,10
P202 136,94 97,00 0,10
P205 42,02 97,00 0,10
P258 120,79 97,00 0,10
P259 498,32 97,00 0,10
P260 288,89 97,00 0,10
P261 69,49 97,00 0,10
P263 43,95 97,00 0,10
P265 112,37 97,00 0,10
P266 219,89 97,00 0,10
P268 39,80 97,00 0,10
P270 689,83 97,00 0,10
P271 241,21 97,00 0,10
p272 674,12 97,00 0,10
P273 378,93 97,00 0,10
P274 298,44 97,00 0,10
P275 243,67 97,00 0,10
P277 447,37 97,00 0,10
P278 221,01 97,00 0,10
P279 131,01 97,00 0,10
P280 309,00 97,00 0,10
P281 148,99 97,00 0,10
P282 32,41 97,00 0,10
P285 76,79 97,00 0,10
P286 357,35 97,00 0,10
pP287 93,15 97,00 0,10
P288 139,73 97,00 0,10
P290 107,68 97,00 0,10
P291 346,70 97,00 0,10
P304 278,60 97,00 0,10
P305 32,75 97,00 0,10
P314 369,00 97,00 0,10
P315 132,83 97,00 0,10
P333 517,29 97,00 0,10
P334 535,44 97,00 0,10
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P335 326,72 97,00 0,10
P336 454,33 97,00 0,10
Pi20 138,46 97,00 0,10
Pi27 54,04 97,00 0,10
Pi28 51,41 97,00 0,10
Pi29 56,21 97,00 0,10
Pi30 17,98 97,00 0,10
Pi31 142,48 97,00 0,10
Pi34 83,23 97,00 0,10
Pi36 217,18 97,00 0,10
P11 205,76 100,00 040
P113 463,94 100,00 040
P27 495,40 100,00 040 1187.10
Pi6 10,00 100,00 040
Pi7 2,00 100,00 040
Pig 10,00 100,00 040
P55 56,32 123,40 0,10
P99 182,63 123,40 0,10 238,95
P3 266,51 141,00 0,10
P4 44,64 141,00 0,10
P5 380,65 141,00 0,10
P6 148,76 141,00 0,10
P14 75,36 141,00 0,10
P15 88,59 141,00 0,10
P23 4430 141,00 0,10
P24 305,75 141,00 0,10
P26 1.074,11 141,00 0,10
P54 147,54 141,00 0,10
P60 23,93 141,00 0,10
P61 74,62 141,00 0,10
P147 175,58 141,00 0,10
P160 62,38 141,00 0,10
P161 197,73 141,00 0,10
P162 2257 141,00 0,10
P164 79,05 141,00 0,10
P165 85,35 141,00 0,10
P178 1,53 141,00 0,10 573198
P179 29,94 141,00 0,10
P189 8,99 141,00 0,10
P190 248,07 141,00 0,10
P236 120,95 141,00 0,10
P237 351,60 141,00 0,10
P239 64,46 141,00 0,10
P243 80,50 141,00 0,10
P244 119,94 141,00 0,10
P310 58,11 141,00 0,10
P311 503,60 141,00 0,10
P330 323,23 141,00 0,10
P331 328,22 141,00 0,10
Pi9 20,59 141,00 0,10
Pi10 42,77 141,00 0,10
Pi11 32,57 141,00 0,10
Pi12 75,11 141,00 0,10
Pi14 167 141,00 0,10
Pi15 14,50 141,00 0,10
Pi37 8,24 141,00 0,10
P111 46,92 150,00 040 4892
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Pi1 1,00 150,00 040

Pi39 1,00 150,00 0,40

P2 318,67 198,20 0,10

P19 122,72 198,20 0,10

P20 353,06 198,20 0,10

P21 159,53 198,20 0,10

P22 277,81 198,20 0,10 1690,84
P185 124,20 198,20 0,10

P186 20,36 198,20 0,10

P191 65,68 198,20 0,10

P192 248,81 198,20 0,10

Total: 57.619,86 57.619,86

The following table showsdistribution pipelinesin the zone of reservoir "Gaj" based on the lenght
and age of the pipeline. Data were obtained from the water company and they differ from the
model data. Reason forthat could be the pipelines of small profiles, which are not drawn into GIS
and hydraulic model.The total pipeline lenght in this zone is L=70,1 km. Important data is that
around 57,68 % of the pipelinesis younger than 20 years and that 42,32 % of the pipelinesis older

than 20 years.

Table 21: Distribution pipelinesin WSS Gracanica in the zone of reservoir "Gaj"

Zone Ciri§

Network lenght

%

Zone Doniji Grad in total:

(m)
To 7 years: 6.763,00 43,18%
From 7 to 20 years: 5.140,00 32,82%
Over 20 years: 3.758,00 24,00%
Zone Ciri in total: 15.661,00 100,00%
Zone Gornji Grad Network lenght %
(m)
To 7 years: 1.950,00 16,53%
From 7 to 20 years: 3.030,00 25,68%
Over 20 years: 6.820,00 57,80%
Zone Gornji Grad in total: 11.800,00 100,00%
N kl h
Zone Sredniji Grad etwork lenght %
(m)
To 7 years: 2.170,00 12,53%
From 7 to 20 years: 3.130,00 18,08%
Over 20 years: 12.015,00 69,39%
Zone Srednji Grad in total: 17.315,00 100,00%
Zone Doniji Grad Network lenght %
(m)
To 7 years: 6.515,00 35,57%
From 7 to 20 years: 6.950,00 37,95%
Over 20 years: 4.850,00 26,48%
18.315,00 100,00%

Chapter: Master plan

90




Zone Mejdanié Network lenght %
(m)
To 7 years: 1.480,00 21,13%
From 7 to 20 years: 3.300,00 47,11%
Over 20 years: 2.225,00 31,76%
Zone Mejdani¢ in total: 7.005,00 100,00%
Zone of the reservoir Gaj in total Netwo(::)lenght %
To 7 years: 18.878,00 26,93%
From 7 to 20 years: 21.550,00 30,74%
Over 20 years: 29.668,00 42,32%
Total pipeline length in the zone of reservoir Gaj: 70.096,00 100,00%

Distribution system in the zone of reservoir Pribavaisappr. L=12,29 km.

Table 22: Distribution network in the zone of reservoir Pribava

Lenght Internal diameter RoughnessD/W Diameterslenght
Pipeline
m mm mm m
P262 211,70 26,00 040
P264 140,49 26,00 040
P267 171,80 26,00 040
P269 216,22 26,00 040 1.344,19
P283 220,54 26,00 040
P284 268,27 26,00 040
P289 115,17 26,00 040
P338 182,54 5540 0,10
670,92
P339 488,38 5540 0,10
P276 482,30 60,00 040 482,30
P328 2597 66,00 0,10
P329 3,38 66,00 0,10 371,95
P337 342,60 66,00 0,10
P259 498,32 97,00 0,10
P260 288,89 97,00 0,10
P261 69,49 97,00 0,10
P263 43,95 97,00 0,10
P265 112,37 97,00 0,10
8.261,08
P266 219,89 97,00 0,10
P268 39,80 97,00 0,10
P270 689,83 97,00 0,10
P271 241,21 97,00 0,10
pP272 674,12 97,00 0,10
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P273 378,93 97,00 0,10

P274 298,44 97,00 0,10

P275 243,67 97,00 0,10

pP277 447,37 97,00 0,10

P278 221,01 97,00 0,10

P279 131,01 97,00 0,10

P280 309,00 97,00 0,10

P281 148,99 97,00 0,10

P282 32,41 97,00 0,10

P285 76,79 97,00 0,10

P286 357,35 97,00 0,10

p287 93,15 97,00 0,10

P288 139,73 97,00 0,10

P290 107,68 97,00 0,10

P291 346,70 97,00 0,10

P333 517,29 97,00 0,10

P334 535,44 97,00 0,10

P335 326,72 97,00 0,10

P336 454,33 97,00 0,10

Pi36 217,18 97,00 0,10

P327 495,40 100,00 040 495,40
P330 323,23 141,00 0,10

P331 328,22 141,00 0,10 659,69
Pi37 8,24 141,00 0,10

Total: 12.285,53 12.285,53

Bigger part of distribution network in Pribava settlement is finished this year and it will soon start
operating.
2.3.9 CONNECTING PIPELINES IN WSS GRACANICA

The total length of the connecting pipelinesisapproximately L = 50 km. Asin the description of the
pipelinesmentioned above, the assumption is that the biggest percentage lossesin the system are
exactly at the pipelines. Most pipes are old. Nearly 100% of pipelines end with water meters
reading the consumption of final consumer. Given the relatively low specific consumption of the
population, the assumption isthat the home installationsare with no major losses.

2.3.10 MATERIALS AND EQUIPMENT
4+ Flow metersat the sources
o Type and age of flow meters at the sources

- PS Soljanu$a: Hectromagnetic Meinecke DN 150 at the outlet of PS
Soljanusa, 1998

- PSSklop:Hectromagnetic Meinecke DN 150 in the well shaft, 1998

o Flow meter diameter
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o Resultsrecording type at the flow meter
- atthedisplay + transmission itno the dispatche center of GPS
o how often the instruments are calibrated
o current condition of the instruments
- good
4 Flow metersat the pumping stations
o Type and age of flow meters at the pumping stations

- PS Soljanu$a: Hectromagnetic Meinecke DN 150 at the outlet of PS
Soljanusa, 1998

- PSSklop:Eectromagnetic Meinecke DN 150 in the well shaft , 1998
- PSBazen Ill: DN 50 at the pressure pipeline, 2008
- PSHadzinavoda: DN 65 at the pressure pipeline, 2008

o Resultsrecording type at the flow meter
- atthedisplay + transmission itno the dispatche center of GPS
- visual reading

o how often the instruments are calibrated
- within the deadlines
- current condition of the instrument
- good

4+ Flow metersinreservoirs

- Typeand age of flow metersin reservoirs

- Reservoir Gaj: Electromagnetic at the outle pipelines (2x DN150 zone
Ciri§ and Mejdani¢ i 1x DN200 town zone), 1998

- Reservoir Pribava: Hectromagnetic at the outlet of PS Soljanusa
(because of electricity), 1998

- Reservoir Bahi¢i: turbine DN 65, 2008
o Flow meter diameter
- Previously mentioned
o Resultsrecording type at the flow meter
- atthedisplay + transmission itno the dispatche center of GPS
- visual reading
o how often the instruments are calibrated
o current condition of the instrument
- good
4 Zone(control) flow meters
o Type and age of flow meters

- Reduction station at the zone Gornji grad: turbine DN 150, 2005
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Zone flow meter Srednji Grad:turbine DN 150, 2008
Zone flow meter Donji Grad:turbine DN 100, 2008
Reduction station Pribava: turbine DN 100, 2009
Zone flow meter Drafniéi: turbine DN 150, 2008

o Fow meter diameter

Above mentioned

o Resultsrecording type at the flow meter

preko red inpulsa, snimanje na Data liger sa GSM prenosom podataka

o how often the instruments are calibrated

within the deadlines

o current condition of the instrument

good

4+ Flow meters at the consumers connections

o Type and age of flow meters at the consumers connections

The oldest water meters at the system are installed in 1998, when all of
the active water meters are replaced, after which the annual
replacement of a certain number of meters is being conducted, but
there is still significant number of water meters which part are older
than 5years

o Fow meter diameter

od DN 15do DN 100

o Resultsrecording type at the flow meter

o how often the instruments are calibrated

above mentioned

o current condition of theinstruments

good
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2.4 PRODUCTION AND CONSUMPTION OF WATERIN WSS
GRACANICA

2.4.1 CONSUMERS IN WSS GRACANICA

Gracanica water supply system covers settlments Gracanica and Pribava. Total population number
supplied by WSS Gracanica is 17.507. The following table shows data on connections and consumers
in WSS Gracanica.

Table 23: Connectionsto WSS Gracanica

Number of connections Number of consumers
ZONES No. of
households '”d‘;?‘r:ira”d TOTAL households (i‘;"h”:;?;f]:; '”d‘;ﬂ:zra”d
- estimation

Gornji Grad 807 324 1.131 984 3513 343
Srednji Grad 982 135 1117 1197 4273 140
Donji Grad 251 143 394 285 1.017 149
Ciris 647 17 664 789 2817 17
Mejdani¢ 374 24 398 456 1.628 26
Pribava 465 17 482 596 2.128 20

Drafni¢i-Hurije 235 2 237 272 971 2

Ritosic¢i 171 1 172 190 678 1

Ostalo 105 2 107 135 482 2
Total 3.931 665 4.701 4.904 17.507 700

In Gracanica wider area, the following industry is developped:

e Wood industry (primar and final wood procession); ,Jadrina“d.d., ,Isowood“ d.0.0., ,Mlinoles"
d.o.o0.,,Obrt-comerc*d.0.0.,,Tursun-prom*“d.o.0., etc.

e Metal industry: ,Fering“d.o.0.,,GMT Konstrukcije“ d.o.0., ,Europrost“ d.o.o. etc.
e Leather and textile industry: ,Fortuna“d.d., ,Euro-galant“ d.o.o., ,Olimp“ d.d. etc.

e Plasticsprocessing industry: ,Variplastd.o.o., ,Zim-plast“d.o.0., ,Plastex* d.o.0., ,Helioplast®
d.o.0., ,Fragmat izolirka®“ d.o.o. etc.

e Production of construction prefabrication:,,Sirbegovi¢“ d.o.0 , ,,GMT Prefabrikacija“ d.o.o. ,
,»AB-beton“ d.o.o. , ,,Fining“ d.o.o. , ,, Klauslehmann* d.o.o0. etc.

2.4.2 PRODUCTION AND CONSUMPTION OF WATER IN WSS GRACANICA IN
2009 AND 2010

The following table shows water production in WSS Gracanica. Data are given for the period 2004 -
2010.

It can be noticed that the produced water is less every year. The reason for that is the planned
reduction of lossesin the system.
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In 2004, non-revenue water percent was 56,71 %, and in 2010 the percent fell to 44,75 %. Physical
losses in the system are the part of mentioned water amount. Assumption is that it is the largest
part of non-revenue water.

It can, also, be noticed that there are no high oscilations in revenue water during this period. The
slight sccreation of water consumption is noticeable, what can be explained by population
increase in water supply area.

Table 24: Water production, revenue and non-revenue water in WSS Gracanica in the period
2004-2010

Voar Isf(l)i:jlﬁlee?j_ Revenued water amount Non-revenued water amount
(m3/year) (m3/year) (%) (m3/year) (%)
2004 1.756.820 760.449 43,29% 996.371 56,71%
2005 1.698.459 792.244 46,64% 906.215 53,36%
2006 1558.625 765.467 49,11% 793.158 50,89%
2007 1511.254 806.338 53,36% 704916 46,64%
2008 1.477.800 816.465 55,25% 661.335 44,75%
2009 1437.289 838.422 58,33% 598.867 41,67%
2010 1.339.465 793.711 59,26% 545.754 40,74%

The Table 25: Production of water, revenued and non-revenued water in WSS Gracanica in 2010,
showsdata from 2010.

Total water production is 1,339,465 m*/year, of which 22,10 % of water is produced at the wells
"Sklop", 61.58 % of water istaken from the natural sources, 2.73 % at H.Voda and 13.58 % from the
well Soljanusa.

It isnoticeable that there are no large fluctuations in the amountsof water during the year.
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Table 25: Production of water, revenued and non-revenued water in WSS Gracanica in 2010

2010
Water supply Produced water amounts Revenued water amount Non-revenued water amount
system Month
Averageinl/s m®monthly Averageinl/s Averageinl/s m®monthly Averageinl/s | Averageinl/s m®¥monthly
January 41,10 110.078,26 23,19 62.103,00 56,42% 17,91 47.975,26 43,58%
February 42,00 101.597,34 24,64 59.606,00 58,67% 15,68 41.991,34 41,33%
March 40,56 108.626,08 23,09 61.836,00 56,93% 17,47 46.790,08 43,07%
April 4282 110.980,06 23,96 62.108,00 55,96% 18,25 48.872,06 44,04%
May 42,10 112.76544 27,03 72404,00 6421% 15,07 40.361,44 35,79%
WSS Gratanica June 4395 113.914,74 29,53 76.531,00 67,18% 13,96 37.383,74 32,82%
July 4452 119.246,99 27,46 73554,00 61,68% 17,06 45.692,99 38,32%
August 4571 122.433,39 27,15 72.713,00 5939% 18,56 49.720,39 40,61%
September 4412 114.369,19 28,64 7424400 64,92% 14,98 40.125,19 35,08%
October 4129 110.601,97 2247 60.187,00 5442% 18,82 50.414,97 4558%
November 4131 107.070,35 25,03 64.881,00 60,60% 15,75 42.189,35 39,40%
December 4024 107.781,08 19,99 53.544,00 49,68% 20,25 54.237,08 50,32%
Total in 2010: 42,47 1.339.464,89 25,17 793.711,00 59,26% 17,31 545.753,89 40,74%
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Average abstracted water from the sourcesis Q=42.47 |/s.

It can be seen that during March and April more water amount was taken from natural sources, and
that the water amount from well "Sklop" was reduced. That is understandable because the water
production at natural sourcesislot cheaper, than the one from the well where the electricity needs
to be used. We can, also, conclude that in that period thenatural sources water was clean, i.e. that
beside the snow melting there was no turbidity in the sources.

The following table shows the data obtained from ViKexperts.

This table shows water supply system managing level. Water losses are still very high, but further
reduction demands lot more efforts and means. However, it is very important to mention that in WSS
Gracanica ViK employees have quite good control over the. Without the water balance, there is no
quality management of the system.
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Table 26: Water balancesin WSS Gracanica

SIMPLIFIED IWA WATER BALAN CE — CALCULATIONS for Water and sewerage utility Gradanica Water utility Gracanica
Period from 01.01.2010 to 31.12.2010 = 365 days
WATERAMOUNT FROM ITS OWN RESOURCES 1339 | m®x 10%in the period
Taken water in the system 0 | m®x10%in the period
Delivered water in the system 0 | m®x10%in the period
RETRIEVED WATERIN THE SYSTEM 1339 | m’x 10%in the period
Invoiced measured consumption 793 | m®x10%in the period
Invoiced unmeasured consumption 0 | m®x10%in the period
NON-REVENUEWATERAMOUNT (NRW) 546 | m®x 10%in the period
Water amounts Unbilled authorized consumpyion 1,25% 17 | m®x10%in the period
WATERLOSSES 529 | m®x10°%in the period
Unauthorized consumtpion 0,25% 3 | m*x10%in the period
Inaccuracies of consumerswater meter 2,00% 16 | m®x10%in the period
APPARENT LOSSES 20 | m®x10°%in the period
REAL ANNUALLOSSES CARL 510 | m®x 10%in the period
INEVITABLE REAL ANNUAL LOSSES UARL 126 | m®x10°in the period
POTENTIAL OF REAL LOSSES REDUCTION = CARL - UARL 384 | m®x10%in the period

After you finish with balance water calculation,go to the work sheet “Indicators” >>>>
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2.4.2.1 WATERPRODUCTION IN2009 AND 2010

Based on data obtained from public company ,,Vodovod i kanalizacija” Gracanica, We got the data
about water production in WSS Gracanica.

Data are related to the years 2009 and 2010

Average water production was:

4+ Fortheperiod in 2009 Q=45,461/s;
+ Fortheperiodin 2010 Q=42471/s.
+ Fortheperiodin 2010 Q=4247I/s.

In the chapters 2.4.2.2 Production and consumption of water in 2009 i 2.4.2.3 Production and
consumption of water in 2010 we gave the data on measured water amounts. For 2009 and 2010
there are data on water consumption for 365 days, which is good, because in the accordance with
those data we can see the coefficient of seasonal nonlinearity. There are, also, data per monthsfor
both years.

PC ,Vodovod i kanalizacija” have large number of data, measurements in the system are quite
extensive, so it means that this is one of the rear companies in BiH that can provide quite good
water balance.

2.4.2.2 PRODUCTION AND CONSUMPTION OF WATERIN 2009

Water production in 2009 was Q=45,58 I/s, i.e. V=1.437.289 m®. The Error! Reference source not
found., showsusthe data on water production by the sources. Here, we have data on wells “Sklop”,
“Soljanusa” and “Hamzina voda”. For natural springs we have summary information because the water in
all sourcesis not individually measured each day, but measured isthe amount of water that comesinto the
reservoir “Gaj”.

The most water amount comes from the well “Sklop”, around 4542 %, natural sources around
40,03 %, the well “Soljanusa” around 12,83 % and the well “Hamzina voda” around 1,73 %.

The results are, also, shown in the Error! Reference source not found.,

In the Table 30:,these results are given in I/s and they are given for the entire year measurements,
per days. Besides all, these results are important for determing the coefficient of daily nonlinearity.
It can be seen that the water amount during the year does not vary a lot. That means that the
seasonal nonlinearity coefficient is, also, relativelly low. If we take the biggest annual consumption
(23rd of May 4.018,0 m®day) and average consumption (V=3.203,20 m®day), the conclussion is
that daily nonlinearity coefficient is Ky,=1,25.

Table 27: Nonlinearity coefficient
Max V= | 4.018,00 m%/day 23.05.2009.
Min V= | 2.772,00 m% day 29.12.2009.
Ver= | 3.203,20 m%/day

Daily nonlinearity coefficient 1,25

The results are, also, shown in the Chart 5: Consumption of water in reservoir "Gaj" by zones in
2009, expressedinl/s.

The table and the chart show that there was no source turbidity in that period, practically the
sources were not excluded from the system not even for a day. In March and April, it is noticeable
that more water was captured from the natural sources than from the wells “Sklop”. The reason for
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that is sufficient water at the sourceswith the good quality, which was gravitationally inserted into
the reservoir “Gaj”. It can be seen from the chart that the water during the autumn months, i.e.
during hydrologically favourable parts of the year, is more often taken from the natural sources
than from the wells.

The percent of NRW is41,67 % as it can be seen in the Error! Reference source not found..

Revenue water amount is 58,33 % what is relativelly high percent for our conditions. Of that
percent, theinvoiced water is:households 80,51 %, publicinstitutionsand economy 19,49 %.

Unbilled authorized consumption is:
+ Measured water amount is,52 %;
+ Unmeasured water amount is 46 %.

Estimation is that the physical losses are 37,55 % of total amount of produced water. However,
this percent is quite good for our conditions, considering the fact that in most of our water supply
systemsisover 50 %.

SPECIFIC WATER CONSUMPTION

Annual consumption in WSS Grac¢anica is V=1.437.288,50 m®. This water supply system supplies
17.507 inhabitants. That meansthat specific water consumption is224,92 I/c/day.

Annual revenue is V=838.422,0 m®. Specific consumption is q=131,21 l/c/day including the
economy production. If we consider only the household consumption which is V=663.676,0
m®/year, that means that the specific population consumption is q=103,86 l/c/day. This i
srelativelly low specific consumption.

The following table shows specific consumptions in WSS Gracanica.

Table 28: Specific water consumption

Population number in Water produced in SpeC|f|cyvater
water v system 2009 production
ater supply sy (m%/year) (I/c/day)
17507 1.437.288,50 22492
Specificwater
. . Revenue water in Specific water Revenue water in production
Population number in ) . )
water supoly system 2009 production 2009 for population without economy
PRIy sy (m¥year) (I/c/day) (m%year) (industry)
(I/c/day)
17507 838.422,00 131,21 663.676,00 103,86

The following chart shows produced and invoiced water amounts.
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Chart 3: Water quantitiesin WSS Gracanica
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Of total produced water quantity, the authorized consumption is 58,48 % of water, and 46,29 % is
authorized consumption only for the households.
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Table 29: Produced, revenue and non-revenue water in 2009 per months

AUTHORIZED CONSUMPTION (m3) WATERLOSSES (m3)
PRODUCED . .
m® Invoiced authorized consumption Unbilled authprlzed Apparent losses Real losses
Month consumption
Natural . ) . Public Measured | Unmeasured Water llegal Leakage at
Sklop H.Voda | Soljanusa TOTAL Population | ., =" Economy TOTAL water water meter ) the
sources institutions amount amount inaccuracy connections pipelines
January 62.138 37425 3.847 14.356 117.766 55.128 3503 8.910 67.541 515 400 3.583 1.119 44608
February 28.655 60.725 3.185 13.898 106.463 49.793 3.164 8.048 61.005 455 400 3.237 1.011 40.355
March 17.369 80612 3296 17.406 118.683 43.945 3.068 7.425 54.438 398 600 2.856 909 59481
April 22217 76400 3.699 16.436 118.752 51.468 3237 7.656 62.361 682 600 3.345 1.026 50.738
May 59.486 51.120 1271 17436 129.313 62.270 3.302 12.355 77.927 754 700 4.048 1.310 44574
June 61.820 43575 0 15.980 121.375 59.326 3.642 13686 76.654 720 800 3.856 1.316 38.029
July 57.758 56.001 3206 16.989 133.954 57.384 3324 11.908 72.616 815 800 3.730 1.230 54763
August 66.550 44954 3.385 16.658 131.547 69.570 3528 14272 87.370 835 650 4.522 1.472 36.698
Septem. 74805 31.158 2592 14.647 123.202 62.044 3.853 10.669 76.566 678 650 4.033 1.275 40.000
Octob. 76.505 23912 0 13.468 113.885 51.112 3.763 8.983 63.858 605 350 3.322 1.072 44677
Novem. 69.898 27203 0 13.803 110.904 50.814 3408 7.948 62.170 540 350 3.303 1.029 43511
Decem. 55.558 42259 325 13.303 111.445 50.822 3.092 7.904 61.818 501 300 3.303 1.019 44503
TOTAL 652.759 575.344 24.806 184.380 | 1.437.289 663.676 40.884 119.764 824.324 7.498 6.600 43.139 13.790 541.938
4542% 40,03% 1,73% 1283% 100,00% 80,51% 4,96% 14,53% 100,00%
Percentage related to the produced water: 46,18% 2,84% 8,33% 57,35%
57,35% 0,52% 0,46% 3,00% 0,96% 37,71%
100,00%
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Chart 4: Produced water quantitiesin 2009 per months—expressed in m®
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Bunar "Hadzijina voda" 3.847 3.185 3.296 3.699 1271 (4] 3.206 3.385 2.592 0
Bunar "Soljanusa" 14.356 13.898 17.406 16.436 17.436 15.980 16.989 16.658 14.647 13.468
Ukupno proizvedena voda | 117.766 | 106.463 | 118.683 | 118.752 | 129.313 | 121.375 | 133.954 | 131.547 | 123.202 A 113.885
2009. godina
=#—Bunari "Sklop" == Prirodna vrela === Bunar "Hadzijina voda" === Bunar "Soljanusa" ==#=Ukupno proiz
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Table 30: Produced water quantitiesin 2009 per months—expressed in l/s

PRODUCED

Month (V/s)
Sklop Natural sources H.Voda Soljanusa Total
January 23,20 13,97 1,44 536 43,97
February 11,84 25,10 1,32 5,74 44,01
March 648 30,10 1,23 6,50 44,31
April 857 2948 1,43 6,34 45,81
May 22,21 19,09 0,47 6,51 48,28
June 23,85 16,81 0,00 6,17 46,83
July 21,56 2091 1,20 6,34 50,01
August 24,85 16,78 1,26 6,22 49,11
Septem. 28,86 12,02 1,00 565 47,53
Octob. 28,56 8,93 0,00 503 42,52
Novem. 26,97 10,49 0,00 533 42,79
Decem. 20,74 15,78 0,12 497 41,61
TOTAL 20,70 18,24 0,79 5,85 45,58
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Table 31: Production and consumption of water in reservoir zones "Gaj" for 2009

o . Sklop '::::’;:; Ciris
Days | Q(/s) CiriS Grad | Mejdanié ‘S‘ Date Levelin Inflow to TOTAL"GAJ"
QWs) | Qlis) | QWs) = thewell | pymp Produced Gaj (m3) Delivered
operation (m3) (m3) (m3)
1 29,90 439 22,49 3,02 1. 33,40 13,50 1.759,00 824,00 2.583,00 379,00
2 32,95 5,79 23,95 3,22 2. 33,30 13,50 1.610,00 1.237,00 2.847,00 500,00
3 35,05 642 25,29 3,33 3. 33,40 14,00 2.069,00 959,00 3.028,00 555,00
4 34,47 6,00 25,00 347 4. 33,60 16,00 2.332,00 646,00 2.978,00 518,00
5 34,31 5,74 25,45 3,11 5. 33,80 15,00 2.227,00 737,00 2.964,00 496,00
6 33,89 559 25,09 3,21 6. 34,00 14,00 2.261,00 667,00 2.928,00 483,00
7 34,07 572 25,14 3,22 7. 34,10 15,00 2.250,00 694,00 2.944,00 494,00
8 33,61 557 2485 3,19 8. 34,00 14,50 2.295,00 609,00 2.904,00 481,00
9 34,42 581 25,30 3,31 9. 34,20 15,50 2.296,00 678,00 2.974,00 502,00
10 34,77 6,18 25,21 3,38 10. 34,30 16,00 2.338,00 666,00 3.004,00 534,00
11 35,60 6,34 25,75 3,51 E 11. 34,40 16,00 2.494,00 582,00 3.076,00 548,00
12 34,39 5,71 25,44 3,24 ?g 12. 34,50 16,00 2.535,00 436,00 2.971,00 493,00
13 34,29 567 2543 3,19 13. 34,90 15,50 2.342,00 621,00 2.963,00 490,00
14 34,59 583 25,50 3,26 14. 34,80 16,00 2.346,00 643,00 2.989,00 504,00
15 34,84 582 25,63 3,39 15. 35,00 16,00 2.413,00 597,00 3.010,00 503,00
16 36,40 593 26,88 3,60 16. 34,90 16,00 2.271,00 874,00 3.145,00 512,00
17 37,64 6,25 27,78 3,61 17. 35,10 12,50 2.049,00 1.203,00 3.252,00 540,00
18 36,27 6,46 26,26 3,55 18. 35,10 16,00 2.626,00 508,00 3.134,00 558,00
19 39,38 6,49 29,40 3,48 19. 2.812,00 590,00 3.402,00 561,00
20 37,80 594 28,17 3,69 20. 33,50 8,00 1.456,00 1.810,00 3.266,00 513,00
21 38,96 6,13 29,49 3,33 21. 33,20 11,00 1.810,00 1.556,00 3.366,00 530,00
22 37,77 5,76 28,74 3,26 22. 34,20 11,00 1.743,00 1.520,00 3.263,00 498,00
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23 37,31 567 28,31 3,33 23. 34,20 16,00 2.406,00 818,00 3.224,00 490,00
24 37,38 598 27,88 3,52 24. 34,20 15,00 2.418,00 812,00 3.230,00 517,00
25 38,19 632 28,28 3,60 25. 34,00 16,00 2.391,00 909,00 3.300,00 546,00
26 37,48 6,16 27,96 3,36 26. 33,40 7,00 854,00 2.384,00 3.238,00 532,00
27 37,56 6,19 27,80 3,56 27. 33,00 5,00 1.125,00 2.120,00 3.245,00 535,00
28 33,97 591 2499 3,07 28. 32,80 5,00 777,00 2.158,00 2.935,00 511,00
29 35,95 6,63 26,39 2,93 29. 32,60 750 1.242,00 1.864,00 3.106,00 573,00
30 36,34 730 26,03 3,01 30. 32,70 8,00 1.360,00 1.780,00 3.140,00 631,00
31 36,81 721 26,26 3,33 31. 32,70 10,00 1.231,00 1.949,00 3.180,00 623,00
32 38,09 743 27,06 3,60 1. 32,60 750 1.377,00 1.914,00 3.291,00 642,00
33 3543 589 26,33 3,21 2. 32,30 10,00 1.676,00 1.385,00 3.061,00 509,00
34 35,30 581 26,32 3,17 3. 32,10 6,00 1.063,00 1.987,00 3.050,00 502,00
35 35,05 5,86 2590 3,29 4. 32,10 750 1.222,00 1.806,00 3.028,00 506,00
36 36,04 6,17 26,53 3,34 5. 27 st. 0,00 0,00 3.114,00 3.114,00 533,00
37 35,36 5,78 26,37 3,22 6. 30,90 4,00 881,00 2.174,00 3.055,00 499,00
38 35,96 6,08 26,59 3,30 7. 30,80 450 1.014,00 2.093,00 3.107,00 525,00
39 36,91 6,63 26,72 3,55 8. 30,50 550 454,00 2.735,00 3.189,00 573,00
40 34,77 559 26,05 3,13 > 9. 30,30 6,00 1.014,00 1.990,00 3.004,00 483,00
41 34,58 5,75 2590 2,93 g 10. 30,10 6,00 992,00 1.996,00 2.988,00 497,00
42 34,42 535 25,86 3,22 s 11. 30,00 450 695,00 2.279,00 2.974,00 462,00
43 34,21 5,19 2591 3,11 12. 30,00 450 721,00 2.235,00 2.956,00 448,00
44 34,16 522 2587 3,07 13. 30,00 7,00 1.183,00 1.768,00 2.951,00 451,00
45 33,76 545 25,28 3,03 14. 29,80 6,00 883,00 2.034,00 2917,00 471,00
46 35,15 598 25,76 3,40 15. 29,70 9,00 1.469,00 1.568,00 3.037,00 517,00
47 34,59 557 2584 3,18 16. 29,50 7,00 1.043,00 1.946,00 2.989,00 481,00
48 34,70 5,69 25,75 3,25 17. 29,50 7,00 1.073,00 1.925,00 2.998,00 492,00
49 33,07 495 25,36 2,75 18. 29,40 5,00 640,00 2.217,00 2.857,00 428,00
50 33,80 541 25,36 3,03 19. 29,30 7,00 1.030,00 1.890,00 2.920,00 467,00
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51 33,43 522 2512 3,09 20. 29,10 8,00 1.863,00 1.025,00 2.888,00 451,00
52 3427 552 2522 3,53 21. 28,90 8,00 1.229,00 1.732,00 2.961,00 477,00
53 36,56 631 26,61 3,65 22. 28,90 9,00 1.486,00 1.673,00 3.159,00 545,00
54 34,06 543 2552 3,11 23. 28,70 8,00 1.320,00 1.623,00 2.943,00 469,00
55 34,18 535 25,83 3,00 24. 29,00 8,00 1.068,00 1.885,00 2.953,00 462,00
56 33,89 5,56 25,25 3,08 25. 28,80 450 774,00 2.154,00 2.928,00 480,00
57 35,05 5,68 2584 3,52 26. 28,60 5,00 810,00 2.218,00 3.028,00 491,00
58 34,13 543 2535 3,36 27. 28,40 5,00 789,00 2.160,00 2.949,00 469,00
59 37,30 6,37 26,92 4,02 28. 28,00 4,00 886,00 2.337,00 3.223,00 550,00
60 37,13 6,63 26,70 3,80 1. 28,50 15,00 2.274,00 934,00 3.208,00 573,00
61 35,87 6,16 26,18 3,53 2. 28,30 550 1.071,00 2.028,00 3.099,00 532,00
62 33,84 536 2541 3,08 3. 28,00 4,00 533,00 2.391,00 2.924,00 463,00
63 33,90 543 25,36 3,11 4. 23,1 st. 0,00 0,00 2.929,00 2.929,00 469,00
64 34,64 5,58 25,96 3,10 5. 227 st 0,00 0,00 2.993,00 2.993,00 482,00
65 3542 567 26,57 3,17 6. 26,10 3,00 599,00 2.461,00 3.060,00 490,00
66 33,88 572 25,00 3,16 7. 28,00 11,00 1.731,00 1.196,00 2.927,00 494,00
67 35,86 6,37 2595 3,54 8. 27,70 17,00 2.648,00 450,00 3.098,00 550,00
68 34,13 5,58 25,38 3,17 < 9. 23 st 6,00 801,00 2.148,00 2.949,00 482,00
(3
69 34,21 5,64 2545 3,13 s 10. 215 st 8,00 903,00 2.053,00 2.956,00 487,00
70 33,85 544 25,22 3,19 = 11. 21,8 st. 2,00 942,00 1.983,00 2.925,00 470,00
71 34,66 557 26,04 3,06 12. 25,00 2,00 313,00 2.682,00 2.995,00 481,00
72 33,83 536 25,38 3,09 13. 215 st. 0,00 0,00 2.923,00 2.923,00 463,00
73 35,22 583 2594 345 14. 215 st. 0,00 0,00 3.043,00 3.043,00 504,00
74 36,60 6,54 26,48 3,58 158 20,0 st. 0,00 0,00 3.162,00 3.162,00 565,00
75 33,58 537 2510 3,10 16. 19 st. 0,00 0,00 2.901,00 2.901,00 464,00
76 34,10 554 25,39 3,16 17. 18,50 0,00 0,00 2.946,00 2.946,00 479,00
77 34,50 522 26,22 3,07 18. 18,35 0,00 0,00 2.981,00 2.981,00 451,00
78 34,98 553 26,35 3,09 19. 18 st. 0,00 0,00 3.022,00 3.022,00 478,00

Chapter: Master plan




79 33,69 525 2537 3,07 20. 18 st. 0,00 0,00 2.911,00 2911,00 454,00
80 34,16 554 25,38 3,23 21,00 17,8 st. 0,00 0,00 2.951,00 2.951,00 479,00
81 36,50 6,27 26,60 3,63 22. 18,50 3,00 464,00 2.690,00 3.154,00 542,00
82 34,73 5,76 25,73 3,24 23. 18,4 st. 250 384,00 2.617,00 3.001,00 498,00
83 33,95 543 2545 3,07 24. 21,40 0,00 1.069,00 1.864,00 2.933,00 469,00
84 34,46 538 26,04 3,03 25. 21,30 7,00 1.131,00 1.846,00 2.977,00 465,00
85 34,42 5,56 2581 3,06 26. 21,20 6,50 1.104,00 1.870,00 2.974,00 480,00
86 34,19 539 25,76 3,03 27. 18 st. 1,00 187,00 2.767,00 2.954,00 466,00
87 36,39 623 26,63 3,53 28. 18,1 st. 3,00 459,00 2.685,00 3.144,00 538,00
88 34,69 6,00 25,21 3,48 29. 20,30 250 356,00 2.641,00 2.997,00 518,00
89 34,88 580 25,87 3,22 30 20,10 250 400,00 2.614,00 3.014,00 501,00
90 33,36 525 2516 2,94 31. 18 st. 250 0,00 2.882,00 2.882,00 454,00
91 34,71 572 25,88 3,11 1. 20,10 2,00 598,00 2.401,00 2.999,00 494,00
92 35,52 581 26,18 3,53 2. 0,00 2,00 550,00 2.519,00 3.069,00 502,00
93 34,55 5,56 2594 3,06 3. 19,80 1,00 256,00 2.729,00 2.985,00 480,00
94 37,16 6,41 27,16 3,59 4. 20,20 2,00 192,00 3.019,00 3.211,00 554,00
95 39,29 7,07 28,52 3,70 5. 20,50 3,00 1.225,00 2.170,00 3.395,00 611,00
96 36,27 6,19 26,70 3,38 6. 20,20 3,00 671,00 2.463,00 3.134,00 535,00
97 35,79 6,08 26,44 3,28 7. 20,00 2,00 468,00 2.624,00 3.092,00 525,00
98 36,62 6,26 26,99 337 = 8. 19,10 2,00 93,00 3.071,00 3.164,00 541,00
99 36,82 642 27,01 3,38 2- 9. 19,00 250 210,00 2.971,00 3.181,00 555,00
100 36,83 6,28 27,14 3,40 10. 19,10 4,00 1.030,00 2.152,00 3.182,00 543,00
101 37,93 6,75 2745 3,73 11. 19,20 4,00 816,00 2.461,00 3.277,00 583,00
102 38,89 733 28,10 3,46 12. 19,00 5,00 797,00 2.563,00 3.360,00 633,00
103 34,53 561 2545 3,46 13. 18,90 450 574,00 2.409,00 2.983,00 485,00
104 34,42 561 25,66 3,15 14. 18,90 250 533,00 2.441,00 2.974,00 485,00
105 35,52 6,09 26,02 341 15. 19,00 250 541,00 2.528,00 3.069,00 526,00
106 36,26 6,26 26,54 3,46 16. 18,80 450 957,00 2.176,00 3.133,00 541,00
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107 34,61 557 25,86 3,18 17. 18,50 4,00 910,00 2.080,00 2.990,00 481,00
108 36,01 6,20 26,34 3,46 18. 18,60 4,00 507,00 2.604,00 3.111,00 536,00
109 36,28 6,37 26,30 3,62 19. 18,60 6,00 981,00 2.154,00 3.135,00 550,00
110 34,09 560 25,28 3,21 20. 18,70 4,00 711,00 2.234,00 2.945,00 484,00
111 34,70 5,79 25,69 3,22 21. 18,60 4,00 525,00 2.473,00 2.998,00 500,00
112 33,99 547 25,28 3,24 22. 18,00 550 882,00 2.055,00 2.937,00 473,00
113 35,03 584 25,71 3,48 23. 18,60 6,50 1.080,00 1.947,00 3.027,00 505,00
114 35,12 597 25,69 345 24. 18,25 550 875,00 2.159,00 3.034,00 516,00
115 37,55 6,57 27,33 3,65 25. 18,60 7,00 1.266,00 1.978,00 3.244,00 568,00
116 38,67 6,92 27,74 4,00 26. 18,80 8,00 1.255,00 2.086,00 3.341,00 598,00
117 36,41 6,46 26,44 3,52 27. 18,50 6,50 1.028,00 2.118,00 3.146,00 558,00
118 33,83 549 25,05 3,30 28. 18,40 5,00 732,00 2.191,00 2.923,00 474,00
119 35,36 591 26,05 3,39 29. 18,60 5,00 996,00 2.059,00 3.055,00 511,00
120 34,04 551 25,27 3,26 30. 18,50 5,00 958,00 1.983,00 2.941,00 476,00
121 32,75 5,76 23,74 3,25 1. 18,90 5,00 790,00 2.040,00 2.830,00 498,00
122 35,19 623 2532 3,63 2. 19,00 750 1.350,00 1.690,00 3.040,00 538,00
123 38,19 7,09 27,16 3,94 3. 19,20 8,00 1.608,00 1.692,00 3.300,00 613,00
124 36,27 6,09 26,81 3,38 4. 19,20 8,00 1.303,00 1.831,00 3.134,00 526,00
125 35,84 6,03 26,59 3,23 5. 18,60 9,00 1.589,00 1.508,00 3.097,00 521,00
126 37,11 6,53 27,08 3,50 6. 18,60 8,00 1.312,00 1.894,00 3.206,00 564,00
127 3597 6,34 26,17 3,46 > 7. 18,70 7,00 1.280,00 1.828,00 3.108,00 548,00
128 37,74 6,72 27,30 3,72 = 8. 18,90 9,00 1.599,00 1.662,00 3.261,00 581,00
129 40,27 7,74 28,47 4,05 9. 19,00 11,00 1.855,00 1.624,00 3.479,00 669,00
130 42,69 8,18 30,27 424 10. 19,00 14,00 2.537,00 1.151,00 3.688,00 707,00
131 40,44 734 29,17 3,94 11. 19,00 10,00 1.588,00 1.906,00 3.494,00 634,00
132 40,13 729 28,99 3,84 12. 19,00 12,00 2.155,00 1.312,00 3.467,00 630,00
133 35,81 632 26,13 3,36 13. 19,20 7,00 1.257,00 1.837,00 3.094,00 546,00
134 37,62 6,98 27,04 3,60 14. 19,50 11,50 1.768,00 1.482,00 3.250,00 603,00
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135 41,11 753 29,83 3,75 158 20,00 15,00 2.433,00 1.119,00 3.552,00 651,00
136 4153 792 29,68 3,94 16. 20,00 12,50 2.120,00 1.468,00 3.588,00 684,00
137 42,95 8,46 30,06 4,43 17. 20,20 15,00 2.503,00 1.208,00 3.711,00 731,00
138 42,60 769 30,79 4,13 18. 20,30 12,00 2.236,00 1.445,00 3.681,00 664,00
139 4282 752 31,25 4,05 19. 13,70 8,00 1.857,00 1.843,00 3.700,00 650,00
140 40,63 7,03 29,79 3,81 20. 20,60 16,00 2.350,00 1.160,00 3.510,00 607,00
141 43,61 7,81 31,69 4,11 21. 20,80 15,00 2.555,00 1.213,00 3.768,00 675,00
142 43,39 745 31,71 422 22. 20,80 16,00 2.510,00 1.239,00 3.749,00 644,00
143 46,50 851 33,55 4,44 23. 21,50 14,00 2.464,00 1.554,00 4.018,00 735,00
144 4486 8,53 31,93 4,40 24. 21,70 17,00 2.694,00 1.182,00 3.876,00 737,00
145 4466 8,50 31,71 4,46 25. 21,30 14,00 2.214,00 1.645,00 3.859,00 734,00
146 38,89 681 28,56 3,52 26. 21,50 13,00 2.328,00 1.032,00 3.360,00 588,00
147 38,00 6,35 28,14 3,51 27. 21,70 12,50 1.987,00 1.296,00 3.283,00 549,00
148 36,64 5,58 27,69 3,38 28. 21,20 9,50 1.577,00 1.589,00 3.166,00 482,00
149 36,27 572 27,19 337 29. 21,50 10,00 1.728,00 1.406,00 3.134,00 494,00
150 37,41 6,12 27 41 3,88 30. 21,60 11,00 1.960,00 1.272,00 3.232,00 529,00
151 38,32 6,55 27,67 4,10 31. 21,60 12,50 1.979,00 1.332,00 3.311,00 566,00
152 36,30 5,68 26,85 3,76 1. 21,30 10,00 1.701,00 1.435,00 3.136,00 491,00
153 36,34 557 27,20 3,58 2. 21,30 1250 1.430,00 1.710,00 3.140,00 481,00
154 36,47 5,96 27,14 337 3. 21,30 12,00 2.534,00 617,00 3.151,00 515,00
155 36,44 5,73 27,37 3,33 4. 21,20 10,00 1.629,00 1.519,00 3.148,00 495,00
156 36,31 594 26,98 3,39 5. 21,00 6,00 1.033,00 2.104,00 3.137,00 513,00
157 37,40 630 27,38 3,72 § 6. 20,50 8,50 1.571,00 1.660,00 3.231,00 544,00
158 40,03 749 28,59 3,96 N 7. 20,60 12,00 1.969,00 1.490,00 3.459,00 647,00
159 39,99 7,04 29,20 3,75 8. 21,50 13,00 2.067,00 1.388,00 3.455,00 608,00
160 40,52 7,00 29,63 3,89 9. 21,50 11,00 2.077,00 1.424,00 3.501,00 605,00
161 39,72 6,61 29,29 3,82 10. 21,80 15,00 2.524,00 908,00 3.432,00 571,00
162 40,82 6,90 29,95 3,97 11. 22,00 11,00 1.826,00 1.701,00 3.527,00 596,00
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163 39,29 648 28,92 3,89 12. 22,00 13,00 2.201,00 1.194,00 3.395,00 560,00
164 39,58 7,09 28,33 4,16 13. 22,10 13,00 2.341,00 1.079,00 3.420,00 613,00
165 42,13 7,55 30,56 4,03 14. 22,30 15,00 2.147,00 1.493,00 3.640,00 652,00
166 42,14 743 30,76 3,95 15. 22,30 17,00 2.262,00 1.379,00 3.641,00 642,00
167 43,65 789 31,68 4,07 16. 22,50 19,00 2.779,00 992,00 3.771,00 682,00
168 39,70 6,71 29,22 3,76 17. 22,60 17,00 2.526,00 904,00 3.430,00 580,00
169 41,90 7,66 30,31 3,92 18. 22,60 15,00 2.300,00 1.320,00 3.620,00 662,00
170 4147 6,82 30,65 4,00 19. 22,80 17,00 3.086,00 497,00 3.583,00 589,00
171 40,31 7,70 28,82 3,80 20. 23,60 14,00 2.411,00 1.072,00 3.483,00 665,00
172 36,57 6,20 26,74 3,63 21. 23,50 12,50 2.001,00 1.159,00 3.160,00 536,00
173 36,16 5,76 27,04 3,36 22. 23,50 10,00 1.712,00 1.412,00 3.124,00 498,00
174 36,11 587 26,82 3,43 23. 23,60 11,00 1.875,00 1.245,00 3.120,00 507,00
175 36,84 6,05 27,27 3,52 24. 23,60 13,00 1.976,00 1.207,00 3.183,00 523,00
176 36,84 589 27,25 3,70 25. 23,80 12,00 2.029,00 1.154,00 3.183,00 509,00
177 34,73 5,73 25,65 3,36 26. 23,30 13,00 1.967,00 1.034,00 3.001,00 495,00
178 36,71 591 27,21 3,59 27. 23,30 13,00 2.068,00 1.104,00 3.172,00 511,00
179 38,13 6,53 27,71 3,89 28. 23,20 13,00 2.008,00 1.286,00 3.294,00 564,00
180 37,45 597 2794 3,54 29. 23,50 12,00 1.973,00 1.263,00 3.236,00 516,00
181 38,17 6,12 28,43 3,62 30. 23,60 12,00 1.797,00 1.501,00 3.298,00 529,00
182 37,65 6,09 2792 3,65 1. 23,40 14,00 2.376,00 877,00 3.253,00 526,00
183 36,99 6,12 27,16 3,70 2. 23,70 13,00 2.073,00 1.123,00 3.196,00 529,00
184 37,00 6,08 27,34 3,59 3. 23,60 16,50 2.259,00 938,00 3.197,00 525,00
185 39,10 7,03 28,13 3,95 4. 23,80 24,00 3.889,00 -511,00 3.378,00 607,00
186 39,94 7,65 28,18 4,11 5 5. 23,90 17,00 2.256,00 1.195,00 3.451,00 661,00
187 40,31 6,94 29,46 3,91 6. 24,00 15,00 2.632,00 851,00 3.483,00 600,00
188 37,49 6,34 27,42 3,73 7. 24,00 8,50 1.588,00 1.651,00 3.239,00 548,00
189 36,82 6,24 26,90 3,68 8. 23,80 11,00 1.792,00 1.389,00 3.181,00 539,00
190 37,81 649 2758 3,74 9. 24,00 11,50 1.894,00 1.373,00 3.267,00 561,00

Chapter: Master plan




191 36,48 594 26,84 3,70 10. 24,00 7,00 1.391,00 1.761,00 3.152,00 513,00
192 3542 595 25,76 3,70 11. 24,00 17,00 3.213,00 -153,00 3.060,00 514,00
193 35,01 593 2556 3,53 12. 2450 15,00 1.343,00 1.682,00 3.025,00 512,00
194 37,01 6,65 26,54 3,92 13. 24,60 13,50 2.048,00 1.150,00 3.198,00 566,00
195 40,27 727 28,88 4,12 14. 24,40 9,00 1.547,00 1.932,00 3.479,00 628,00
196 41,82 7,72 29,91 4,19 158 23,30 6,00 818,00 2.795,00 3.613,00 667,00
197 42,60 769 30,47 4,44 16. 23,50 8,00 967,00 2.714,00 3.681,00 664,00
198 41,82 751 29,87 4,43 17. 23,00 9,00 1.517,00 2.096,00 3.613,00 649,00
199 40,42 722 29,00 4,19 18. 22,80 6,00 849,00 2.643,00 3.492,00 624,00
200 40,39 736 28,82 4.21 19. 22,50 750 1.108,00 2.382,00 3.490,00 636,00
201 40,67 722 29,21 424 20. 22,70 8,00 1.267,00 2.247,00 3.514,00 624,00
202 40,88 747 29,22 4,19 21. 22,80 9,00 1.490,00 2.042,00 3.532,00 645,00
203 43,66 8,67 30,84 4,14 22. 22,90 11,00 1.939,00 1.833,00 3.772,00 749,00
204 44,72 8,63 3144 4,65 23. 22,90 12,00 1.974,00 1.890,00 3.864,00 746,00
205 4451 791 32,03 4,58 24. 23,10 13,00 2.083,00 1.763,00 3.846,00 683,00
206 42,21 747 30,65 4,10 25. 23,30 12,50 1.841,00 1.806,00 3.647,00 645,00
207 43,29 785 30,98 4,46 26. 23,40 12,50 2.071,00 1.669,00 3.740,00 678,00
208 41,93 7,08 30,61 424 27. 23,60 13,00 1.958,00 1.665,00 3.623,00 612,00
209 42,35 747 30,56 433 28. 33,70 11,50 1.741,00 1.918,00 3.659,00 645,00
210 4155 7,26 30,15 4,14 29. 23,70 12,00 1.904,00 1.686,00 3.590,00 627,00
211 43,15 789 30,95 431 30. 24,00 14,00 2.198,00 1.530,00 3.728,00 682,00
212 4257 788 30,34 435 31. 24,00 11,00 1.732,00 1.946,00 3.678,00 681,00
213 43,90 880 30,73 438 1. 24,30 16,50 2.935,00 858,00 3.793,00 760,00
214 45,07 8,88 31,54 4,65 2. 24,40 16,00 1.719,00 2.175,00 3.894,00 767,00
215 43,25 8,15 30,94 4,17 g 3. 2450 14,00 2.535,00 1.202,00 3.737,00 704,00
216 39,51 7,26 28,31 3,95 g 4. 2450 11,00 1.697,00 1.717,00 3.414,00 627,00
217 38,16 7,06 27,45 3,65 5. 24,70 12,50 1.785,00 1.512,00 3.297,00 610,00
218 36,74 642 26,78 3,53 6. 24,70 12,00 1.725,00 1.449,00 3.174,00 555,00
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219 38,33 648 28,01 3,84 7. 24,70 11,00 2.355,00 957,00 3.312,00 560,00
220 39,10 6,98 28,22 3,90 8. 24,60 1250 1.937,00 1.441,00 3.378,00 603,00
221 39,38 737 2787 4,13 9. 24,70 11,50 1.864,00 1.538,00 3.402,00 637,00
222 40,47 736 29,07 4,04 10. 2480 1250 2.003,00 1.494,00 3.497,00 636,00
223 3741 6,96 26,61 3,84 11. 2480 11,00 1.781,00 1.451,00 3.232,00 601,00
224 39,63 744 28,34 3,84 12. 2490 12,00 2.056,00 1.368,00 3.424,00 643,00
225 38,29 736 26,78 4,14 13. 2490 13,50 2.052,00 1.256,00 3.308,00 636,00
226 35,74 6,46 25,61 3,67 14. 2480 11,50 1.607,00 1.481,00 3.088,00 558,00
227 37,05 755 2556 3,95 15. 2490 12,50 1.955,00 1.246,00 3.201,00 652,00
228 36,10 753 24,68 3,89 16. 2490 12,00 1.889,00 1.230,00 3.119,00 651,00
229 39,86 780 2797 4,09 17. 2520 15,00 2.534,00 910,00 3.444,00 674,00
230 40,14 7,70 28,34 4,10 18. 2530 13,00 1.941,00 1.527,00 3.468,00 665,00
231 41,32 795 29,21 4,16 19. 25,50 15,00 2.309,00 1.261,00 3.570,00 687,00
232 40,78 7,74 28,75 4,28 20. 2540 12,00 1.949,00 1.574,00 3.523,00 669,00
233 41,01 759 29,19 4,22 21. 25,60 13,50 2.319,00 1.224,00 3.543,00 656,00
234 41,06 799 28,77 431 22. 25,70 15,00 2.327,00 1.221,00 3.548,00 690,00
235 38,73 741 27,08 424 23. 2580 14,00 2.238,00 1.108,00 3.346,00 640,00
236 39,06 725 27,73 4,09 24. 26,00 13,00 1.982,00 1.393,00 3.375,00 626,00
237 38,99 740 27,60 3,99 25. 26,20 13,50 2.611,00 758,00 3.369,00 639,00
238 40,88 791 28,77 4,20 26. 26,30 16,00 2.474,00 1.058,00 3.532,00 683,00
239 42,00 8,14 29,53 434 27. 26,50 15,00 2.275,00 1.354,00 3.629,00 703,00
240 40,86 8,01 28,56 4,28 28. 26,60 16,50 2.389,00 1.141,00 3.530,00 692,00
241 40,24 7,79 28,22 424 29. 26,80 17,00 2.712,00 765,00 3.477,00 673,00
242 39,34 7,58 2752 424 30. 26,90 11,00 2.421,00 978,00 3.399,00 655,00
243 38,72 725 2745 4,02 31. 27,00 11,00 2.174,00 1.171,00 3.345,00 626,00
244 39,56 767 2792 3,97 E 1. 27,20 15,00 2.373,00 1.045,00 3.418,00 663,00
245 40,41 749 28,62 4,29 E 2. 27,30 15,00 2.228,00 1.263,00 3.491,00 647,00
246 40,89 7,73 28,88 4,28 ‘% 3. 27,40 15,50 2.548,00 985,00 3.533,00 668,00
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247 41,16 787 29,12 4,17 4. 27,60 20,00 3.026,00 530,00 3.556,00 680,00
248 38,31 737 26,92 4,02 5. 27,90 14,00 2.493,00 817,00 3.310,00 637,00
249 39,68 788 27,75 4,04 6. 28,00 12,50 1.910,00 1.518,00 3.428,00 681,00
250 38,95 738 27,89 3,67 7. 28,30 14,00 2.577,00 788,00 3.365,00 638,00
251 38,81 7,26 27,77 3,78 8. 28,30 16,00 2.243,00 1.110,00 3.353,00 627,00
252 39,25 7,16 27,86 4,22 9. 28,40 15,50 2.259,00 1.132,00 3.391,00 619,00
253 39,06 7,58 27,22 4,26 10. 28,60 15,30 2.707,00 668,00 3.375,00 655,00
254 37,85 729 26,61 3,95 11. 28,70 15,50 2.514,00 756,00 3.270,00 630,00
255 38,50 750 27,00 3,99 12. 28,80 15,50 2.199,00 1.127,00 3.326,00 648,00
256 40,03 795 27,82 4,26 13. 28,80 16,50 2.552,00 907,00 3.459,00 687,00
257 40,08 763 28,41 4,04 14. 28,90 15,00 2.254,00 1.209,00 3.463,00 659,00
258 39,47 7,70 27,75 4,02 158 29,00 17,00 2.589,00 821,00 3.410,00 665,00
259 4292 7,77 30,79 4,36 16. 29,30 19,00 2.734,00 974,00 3.708,00 671,00
260 37,89 763 26,20 4,06 17. 29,40 16,00 2.357,00 917,00 3.274,00 659,00
261 37,84 7,03 26,77 4,04 18. 29,50 15,50 2.294,00 975,00 3.269,00 607,00
262 42,93 8,58 29,56 4,79 19. 29,70 18,00 3.053,00 656,00 3.709,00 741,00
263 36,28 745 24,77 4,06 20. 29,80 15,00 2.504,00 631,00 3.135,00 644,00
264 37,00 748 2541 4,12 21. 30,10 14,50 2.176,00 1.021,00 3.197,00 646,00
265 37,71 750 26,20 4,00 22. 30,20 16,00 2.325,00 933,00 3.258,00 648,00
266 38,39 769 26,69 4,02 23. 30,30 16,00 2.351,00 966,00 3.317,00 664,00
267 39,11 747 27,59 4,05 24. 30,30 17,00 3.216,00 163,00 3.379,00 645,00
268 37,69 7,05 26,74 3,90 25. 30,60 16,50 2.525,00 731,00 3.256,00 609,00
269 39,05 750 27,25 431 26. 30,90 15,50 2.297,00 1.077,00 3.374,00 648,00
270 37,22 745 2558 4,19 27. 31,10 17,50 2.705,00 511,00 3.216,00 644,00
271 37,97 729 26,57 4,11 28. 31,20 17,00 2.553,00 728,00 3.281,00 630,00
272 37,62 723 26,27 4,11 29. 31,40 17,00 2.704,00 546,00 3.250,00 625,00
273 37,47 6,98 26,74 3,75 30. 31,50 15,00 2.539,00 698,00 3.237,00 603,00
274 39,58 747 28,28 3,84 :); g 1 31,80 17,00 2.681,00 739,00 3.420,00 645,00
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275 38,44 719 27,75 3,50 2. 31,90 16,50 2.519,00 802,00 3.321,00 621,00
276 38,78 753 27,42 3,83 3. 32,00 17,50 2.697,00 654,00 3.351,00 651,00
277 39,79 8,16 2755 4,09 4. 32,50 17,50 2.894,00 544,00 3.438,00 705,00
278 38,17 729 27,20 3,68 5. 32,60 18,00 2.779,00 519,00 3.298,00 630,00
279 37,51 7,06 26,86 3,59 6. 32,70 18,00 2.564,00 677,00 3.241,00 610,00
280 37,84 7,26 26,90 3,68 7. 32,70 16,00 2.393,00 876,00 3.269,00 627,00
281 37,41 741 26,23 3,77 8. 32,80 18,50 2.973,00 259,00 3.232,00 640,00
282 37,49 7,03 26,76 3,70 9. 33,00 17,00 2.389,00 850,00 3.239,00 607,00
283 38,10 731 26,91 3,88 10. 33,10 17,50 2.634,00 658,00 3.292,00 632,00
284 37,93 748 26,60 3,85 11. 33,30 17,00 2.478,00 799,00 3.277,00 646,00
285 36,35 6,69 26,09 3,58 12. 33,50 20,00 2.956,00 185,00 3.141,00 578,00
286 35,86 6,71 25,69 345 13. 33,50 10,00 1.115,00 1.983,00 3.098,00 580,00
287 35,79 682 25,64 3,33 14. 33,50 15,00 2.403,00 689,00 3.092,00 589,00
288 36,33 7,07 26,06 3,19 15. 33,00 13,00 2.460,00 679,00 3.139,00 611,00
289 36,03 6,75 26,17 3,11 16. 33,10 16,00 2.508,00 605,00 3.113,00 583,00
290 37,13 731 26,46 3,36 17. 33,60 16,50 2.323,00 885,00 3.208,00 632,00
291 36,90 733 26,24 3,33 18. 33,70 17,00 2.517,00 671,00 3.188,00 633,00
292 35,94 6,71 26,20 3,02 19. 33,80 17,00 2.586,00 519,00 3.105,00 580,00
293 36,64 691 26,62 3,11 20. 33,80 13,00 1.989,00 1.177,00 3.166,00 597,00
294 36,62 6,94 26,54 3,14 21. 33,90 15,50 2.246,00 918,00 3.164,00 600,00
295 37,72 720 27,44 3,08 22. 34,00 16,50 2.694,00 565,00 3.259,00 622,00
296 36,04 6,60 26,46 2,99 23. 33,90 16,50 2.896,00 218,00 3.114,00 570,00
297 36,00 7,00 25,87 3,13 24. 34,00 16,00 2.315,00 795,00 3.110,00 605,00
298 38,78 785 27,43 3,51 25. 34,20 12,00 1.963,00 1.388,00 3.351,00 678,00
299 35,94 6,77 26,16 3,01 26. 34,20 16,00 2.386,00 719,00 3.105,00 585,00
300 35,10 6,69 2549 2,93 27. 34,30 17,00 2.679,00 354,00 3.033,00 578,00
301 35,52 6,77 2581 2,94 28. 34,40 15,50 2.308,00 761,00 3.069,00 585,00
302 36,19 6,84 26,28 3,07 29. 34,50 16,50 2.902,00 225,00 3.127,00 591,00
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303 33,75 6,18 24,72 2,85 30. 34,60 14,50 1.621,00 1.295,00 2.916,00 534,00
304 36,71 691 26,60 3,21 31. 34,70 16,50 2.358,00 814,00 3.172,00 597,00
305 36,92 7,18 26,42 3,32 1. 34,90 17,00 2.398,00 792,00 3.190,00 620,00
306 34,66 648 25,23 2,95 2. 35,00 16,00 3.025,00 -30,00 2.995,00 560,00
307 34,75 647 25,30 2,97 3. 35,10 18,00 2.796,00 206,00 3.002,00 559,00
308 35,31 6,63 25,64 3,04 4. 34,50 11,00 1.736,00 1.315,00 3.051,00 573,00
309 35,91 6,70 26,17 3,04 5. 34,50 5,00 777,00 2.326,00 3.103,00 579,00
310 32,14 6,08 2292 3,15 6. 34,00 11,00 2.121,00 656,00 2.777,00 525,00
311 35,91 6,93 25,79 3,19 7. 34,00 13,00 2.603,00 500,00 3.103,00 599,00
312 35,72 6,72 25,63 3,37 8. 33,80 9,00 1.355,00 1.731,00 3.086,00 581,00
313 3491 6,19 25,64 3,08 9. 34,30 20,00 2.860,00 156,00 3.016,00 535,00
314 34,13 6,11 2517 2,85 10. 33,90 13,00 1.915,00 1.034,00 2.949,00 528,00
315 34,93 632 2541 3,21 11. 34,00 14,50 2.121,00 897,00 3.018,00 546,00
316 35,76 6,72 25,71 3,33 - 12. 34,00 12,00 1.988,00 1.102,00 3.090,00 581,00
317 34,61 647 25,12 3,02 é 13. 34,20 16,00 2.475,00 515,00 2.990,00 559,00
318 35,28 6,71 25,27 3,30 % 14. 34,30 16,00 1.947,00 1.101,00 3.048,00 580,00
319 36,23 730 2557 3,36 = 158 34,40 14,50 2.220,00 910,00 3.130,00 631,00
320 34,79 6,62 2494 3,23 16. 34,00 16,00 2.426,00 580,00 3.006,00 572,00
321 35,34 6,37 2554 3,43 17. 34,20 16,00 2.467,00 586,00 3.053,00 550,00
322 35,60 639 26,11 3,10 18. 34,30 16,00 2.468,00 608,00 3.076,00 552,00
323 35,29 642 25,71 3,16 19. 34,40 16,00 2.436,00 613,00 3.049,00 555,00
324 34,09 6,12 25,00 2,96 20. 34,50 16,00 2.565,00 380,00 2.945,00 529,00
325 35,95 6,85 25,89 3,21 21. 34,60 15,50 2.356,00 750,00 3.106,00 592,00
326 3784 741 26,78 3,65 22. 34,80 18,00 2.817,00 452,00 3.269,00 640,00
327 35,02 6,45 2549 3,09 23. 34,90 15,00 2.326,00 700,00 3.026,00 557,00
328 34,19 6,12 25,07 3,00 24. 35,00 17,00 2.602,00 352,00 2.954,00 529,00
329 36,82 6,94 26,39 3,48 25. 35,20 16,00 2.454,00 727,00 3.181,00 600,00
330 38,24 750 26,83 3,91 26. 35,40 17,00 2.521,00 783,00 3.304,00 648,00
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331 33,61 6,37 2425 3,00 27. 35,80 20,00 2.963,00 -59,00 2.904,00 550,00
332 33,22 6,65 23,61 3,06 28. 35,40 14,00 2.206,00 664,00 2.870,00 566,00
333 35,73 7,28 25,03 341 29. 35,50 17,00 2.454,00 633,00 3.087,00 629,00
334 34,94 648 2544 3,02 30. 35,60 17,50 2.500,00 519,00 3.019,00 560,00
335 33,32 6,27 24,11 2,94 1. 35,70 16,50 2.225,00 654,00 2.879,00 542,00
336 34,20 6,13 2513 2,94 2. 35,70 15,00 2.493,00 462,00 2.955,00 530,00
337 34,24 6,38 2492 2,94 3. 35,80 16,00 2.277,00 681,00 2.958,00 551,00
338 34,36 6,37 25,09 2,91 4. 35,60 13,50 2.569,00 400,00 2.969,00 550,00
339 34,50 6,50 2492 3,08 5. 35,70 16,00 2.511,00 470,00 2.981,00 562,00
340 36,02 7,18 2544 3,40 6. 35,90 18,00 2.685,00 427,00 3.112,00 620,00
341 33,95 649 2456 2,89 7. 36,00 17,00 2412,00 521,00 2.933,00 561,00
342 33,26 6,08 24,26 2,93 8. 35,80 16,00 2.339,00 535,00 2.874,00 525,00
343 33,76 623 2450 3,03 9. 35,70 17,50 2.502,00 415,00 2917,00 538,00
344 33,72 6,59 24,02 3,11 10. 35,90 12,00 2.625,00 288,00 2.913,00 569,00
345 32,73 6,05 23,69 2,99 - 11. 35,80 6,00 1.116,00 1.712,00 2.828,00 523,00
346 33,82 639 2422 3,21 é 12. 35,70 12,00 2.243,00 679,00 2.922,00 552,00
347 34,38 6,79 2431 3,28 § 13. 34,50 6,00 929,00 2.041,00 2.970,00 587,00
348 32,95 6,35 23,50 3,10 e 14. 34,00 7,00 1.120,00 1.727,00 2.847,00 549,00
349 32,09 5,86 23,43 281 15. 33,70 6,00 897,00 1.876,00 2.773,00 506,00
350 33,38 6,28 2421 2,88 16. 33,30 5,00 701,00 2.183,00 2.884,00 543,00
351 33,38 622 24,26 2,91 17. 33,20 6,50 959,00 1.925,00 2.884,00 537,00
352 32,72 6,15 23,72 2,86 18. 33,10 5,00 769,00 2.058,00 2.827,00 531,00
353 33,58 6,40 2412 3,06 19. 33,00 6,50 1.122,00 1.779,00 2.901,00 553,00
354 35,36 6,88 25,16 3,32 20. 33,20 750 1.161,00 1.894,00 3.055,00 594,00
355 33,99 6,46 24,46 3,08 21. 32,50 8,50 1.107,00 1.830,00 2.937,00 558,00
356 37,25 6,90 27,01 3,33 22. 31,70 5,00 871,00 2.347,00 3.218,00 596,00
357 41,37 6,93 30,31 4,12 23. 33,00 22,00 3.048,00 526,00 3.574,00 599,00
358 35,13 6,64 2544 3,04 24. 33,00 19,00 2.820,00 215,00 3.035,00 574,00
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359 | 3563 | 676 | 2574 3,13 25. 3280 11,00 1501,00 1577,00 3.078,00 584,00
360 | 3493 | 675 | 2502 3,16 26. 32,70 6,00 991,00 2.027,00 3.018,00 583,00
361 | 3521 | 693 | 2491 337 27. 33,00 15,00 2.477,00 565,00 3.042,00 599,00
362 | 3328 | 649 | 2375 3,03 28. 33,00 10,00 1.874,00 1.001,00 2.875,00 561,00
363 | 3208 | 627 | 2286 2,95 29. 30,90 450 864,00 1.908,00 2.772,00 542,00
364 | 3264 | 661 | 2306 297 30. 30,50 5,00 957,00 1.863,00 2.820,00 571,00
365 | 33,14 | 685 | 2307 322 31. 31,00 14,00 2.324,00 539,00 2.863,00 592,00
Total 4.079,80 | 651.411,00 | 517.757,00 | 1.169.168,00 | 209.152,0(
Max V= 4.018,00 m®day 23.05.2009.
MinV= 2.772,00 m®/day 29.12.2009.

Vav= 3.203,20 m%day

Daily nonlinearity coefficient 1,25
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Chart 5: Consumption of water in reservoir "Gaj" by zonesin 2009, expressed inl/s
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2.4.2.3 PRODUCTION AND CONSUMPTION OF WATERIN 2010

Water production in 2010 was Q=46,86 I/s, i.e. V=1,339,464.89 m®. The Table 38: shows data on
production and consumption of water. Also, the Table 33:, Table 34:, Table 35:, Table 36: i Table

37: show the production and consumption of water in the part of Gracanica water supply system in
2010.

The results are, also, given in the Chart 7:, Error! Reference source not found.,
Chart 9:, Chart 10:, Chart 11:, Chart 12:, Chart 13:, Chart 14:, Chart 15: and Error! Reference
source not found..

The percent of non-revenue water is 39.05 % asit can be seen in the Table 38:.
The revenue water is59.26 % which isrelativelly high percent for our conditions.

Estimation is that the physical losses are 37,55 % of total amount of produced water. However,
this percent is quite good for our conditions, considering the fact that in most of our water supply
systemsisover 50 %.

SPECIFIC WATER CONSUMPTION

Water consumption isthe water quantity by certain categorries, or in total, expressed in atime unit.
So, water consumption analysis relates to defining the needed water quantities of certain users, i.e.:
(1) For house needs (population water supply),
(2) Forindustry needs,
(8) For fire extinguishing or water utility needs.
The basic data for determining the water consumption needs of the population are:
(1) Water consumption norm expressed by specific water consumption,
(2) Population number.

Specific water consumption, gy, [lI/inhabitant/day], we define as a water consumption per one
onhabitant in one day (24").

That water quantity is consisted of the consumption for many different needs and it depends on
sanitary-technical appartments equipment, inhabitants standards, quality and price of water,
settlements arrangement, sewerage, climate conditions, etc.

Specific water consumption isabase for functional dimensioning of the water supply system.

It is determined primarily on the basis of experience in the exploitation of existing water supply
system. In most countriesit is regulated by the legal regulations in accordance with the size of the
village (town). These rules do not exist in our country, but the recommendations are used in
practice. These values should not be taken as completely accurate, because in specific cases there
are significant deviations.

We have to mention that they are quite often in the literature of specific water consumptions and
cover for other categories of consumers. However, this notion of specific water consumption is
more a matter of methodological approaches, but some important conceptual differences. It is
only important that you determine the specific water consumption,isit only used by population or
some other categoriesof consumersare included, especially industries (agriculture).

Specific water consumption + economy of produced water

Anual water production in WSS Gradanica is V=1,339,464.89 m*. Thiswater supply system supplies
17.507 inhabitants. That means that specific water production is Qse.=209.61 I/capita/day (in
2009 q.,=224,92 I/capita/day).
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Specific water consumption + economy

Annual revenue is V=793,711.00 m®. Specific water consumption is Uspec=124.21 |//capita/day
including the economy consumption (in 2009 q,=131,21 l/capita/day).

Specific water consumption + economy

If we take only the consumption in the households which is V=634,968.80 m®/year, that means
that specific water consumption of population is Qg,.,=99.37 |/capita/day (in 2009 q.,=103,86
I/capita/day). Thisisrelativelly low specific consumption.

Comparations of specific consumption for 2009 and 2010 show that it is aimost the same. That,
also, provesthe accuracy of measurementsin the system.

There is a lot of deviances in this specific consumption comparing to recommandations from
literature where, according which, this water supply system type needs to have specific
consumption of 150-230 I/capita/day. This indicates that every water supply system is specific and
that it takes alot of data and especially measurements to obtain more accurate data.

These kind of conclussions, also, go for determiantion water consumption nonlinearity coefficients.
During the planning and hydraulic calculations it is very important to determine daily and hourly
nonlinearity coefficients more precisaly. As with the specific consumption, we can use the
recommandations from literature, but the only proper way is using the data of water consumption
measurements. To determine the daily nonlinearity coefficients, we need to have data on
consumption and production of water for at least 1 year, for every day. To determine the hourly
nonlinearity coefficients, we need continious water consumption measurements during 24 hours.
It isdesireble to have these kinds of measurements for different seasons, wheather it’'saworking or
non-working day, etc.

The following table shows specific consumptions in WSS Gracanica.

Table 32: Specific water consumption

No. of inhabitants

Water produced in

Specificwater

connected to the 2010 production
water supply system (m®/year) (/inh/day)
17507 1,339,464.89 209.61

No. of inhabitants

Revenuein 2010

Specificwater

Revenuein 2010 for

Specificwater
consumption without

connected to the 3 production population
water supply system (m*/year) (I/inh/day) (m®/year) economy
pply sy y y (Vinh/day)
17507 793,711.00 124.21 634,968.80 99.37

The following chart shows produced and invoiced water quantities.

Chart 6: Water quantitiesin WSS Gracanica
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Balans of water in WSS Gracanica, 2010
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545.753,89
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Of produced water total quantity, the authorized consumption is 59.26 % of water and 34.20 % is

authorized only for the households.
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Table 33: Revenue water for settlementsby monthsin 2010

Water quantity in the partsof the No. of No. of .
No. of connections No. of users Revenue system inhabitants |  industry Specific
(I/s) inth . consumption
ZONE water intheparts | connections | population
Industry No.of users | Industry of the inthe parts with losses
Households and Total | Households | (inhabitants) and (m¥year) Total Population Industry system of the (Vinh/day)
other - estimation other system y
Gornji 807 324 | 1.131 984 3513 343 6,04 406
Grad
Srednji
Grad 982 135 1117 1197 4273 140 712.769,58 22,60 734 15,13 166 | 747 8.804 632 148,47
Doniji 251 143 394 285 1017 149 175 176
Grad
Cirig 647 17 664 789 2817 17 190.609,00 6,04 584 5,84 020 | 020 2817 17 179,23
Mejdanié¢ 374 24 398 456 1628 26 102.799,00 3,26 295 2,95 0,31 0,31 1.628 26 156,69
Pribava 465 17 482 596 2128 20 181.937,00 5,77 553 5,53 024 | 024 2.128 20 22466
Drafnici- 235 2 237 272 971 2 216 0,02 971 2
Hurije
Ritogi¢i 171 1 172 190 678 1 151.350,31 480 | 151 | 474 | 001 | 006 678 1 192,16
Other 105 2 107 135 482 2 1,07 0,02 482 2
Total 3.931 665 4.701 4.904 17.507 700 1.339.464,89 | 42,47 | 34,20 | 34,20 | 8,28 | 8,28 17.507 700
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Table 34: Produced, revenue and non-revenue water by monthsand system zones-reservoir zone ,,Gaj“

Produced water in the town Produced water in the Ciri§ Produc.ed w.a,ter in the Produced water in town, in Revenue water Non-revenue water
Source Month zone zone Mejdanié zone total
Averagein I/s m®¥month Averagein I/s m®%month Averagein I/s m®%month Averagein I/s m®%month Averagein I/s m®%month Exgéfcsgﬁfsin Averagein I/s m®%month Exgéfcsgﬁfsin
January 2182 58.450,26 6,63 17.756,00 293 7.852,00 31,38 84.058,26 17,90 47.942,00 57,03% 13,48 36.116,26 4297%
February 22,02 53.274,34 6,62 16.018,00 3,12 7.542,00 31,76 76.834,34 17,50 46.865,00 60,99% 11,19 29.969,34 39,01%
March 21,68 58.068,08 6,26 16.757,00 3,25 8.717,00 31,19 83.542,08 18,68 50.020,00 59,87% 12,52 33522,08 40,13%
April 21,97 56.937,06 6,33 16.406,00 3,38 8.768,00 31,68 82.111,06 18,88 50.561,00 61,58% 11,78 31.550,06 38,42%
May 22,15 59.317 44 589 15.782,00 3,57 9.561,00 31,61 8466044 19,70 52.772,00 62,33% 11,91 31.888,44 3767%
Reservolr zone Ga| June 23,67 61.344,74 6,18 16.009,00 3,30 8.542,00 33,14 85.895,74 22,14 59.297,00 69,03% 9,93 26.598,74 30,97%
July 2407 64.472,99 6,57 17.593,00 343 9.194,00 34,07 91.259,99 21,33 57.132,00 62,60% 12,74 34.127,99 37.40%
August 21,68 58.068,08 6,26 16.757,00 3,25 8.717,00 31,19 83.542,08 21,21 56.816,00 68,01% 9,98 26.726,08 31,99%
September 23,66 61.330,19 585 15.151,00 3,63 9.410,00 33,14 85.891,19 21,95 58.795,00 68,45% 10,12 27.096,19 31,55%
October 22,89 61.304,97 5,30 14.193,00 3,23 8.644,00 3142 84.14197 17,38 46.562,00 55,34% 14,03 3757997 44.66%
November 2285 59.223,35 532 13.783,00 3,26 8.454,00 3143 81.460,35 18,97 50.804,00 62,37% 11,45 30.656,35 3763%
December 22,77 60.978,08 538 14.404,00 2,76 7.398,00 30,91 82.780,08 15,92 42.649,00 51,52% 14,98 40.131,08 48,48%
Total in 2010: 22,60 712.769,58 6,04 190.609,00 3,26 102.799,00 31,91 1.006.177,58 19,67 620.215,00 61,64% 12,24 385.962,58 38,36%
Table 35: Water consumption by monthsand system zonesin WSS Gracanica
Water :;;:e(:]the Podaci za 2010. godinu
supply
system Settlement January February March April May June July August September October November December In total
Gornji grad
Srednji grad 58.450,26 53.274,34 58.068,08 56.937,06 59.317 44 61.344,74 64.472,99 58.068,08 61.330,19 61.304,97 59.223,35 60.978,08 712.769,58
Town zone | Donjigrad 1.006.177,58
Cirig 17.756,00 16.018,00 16.757,00 16.406,00 15.782,00 16.009,00 17.593,00 16.757,00 15.151,00 14.193,00 13.783,00 14.404,00 190.609,00
Mejdani¢ 7.852,00 7.542,00 8.717,00 8.768,00 9.561,00 8.542,00 9.194,00 8.717,00 9.410,00 8.644,00 8.454,00 7.398,00 102.799,00
Pribava Pribava 15.373,00 13.078,00 13.524,00 16.928,00 16.607,00 15.972,00 15.750,00 14.616,00 15.923,00 17.409,00 13.841,00 12.916,00 181.937,00 181.937,00
Drafni¢ - Hurije
Other Ritosi¢i
Other 10.647,00 11.685,00 11.560,00 11.941,00 11.498,00 12.047,00 12.237,00 24.275,31 12.555,00 9.051,00 11.769,00 12.085,00 151.350,31 151.350,31
In total: 110.078,26 101.597,34 108.626,08 110.980,06 112.765,44 113.914,74 119.246,99 122.433,39 114.369,19 110.601,97 107.070,35 107.781,08 1.339.464,89 1.339.464,89
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Table 36: Produced, revenue and non-revenue water in the zone Pribava

Produced water in the Pribava
Revenue water Non-revenue water
settlement zone
Source Month
. Ex .
averagel/s m®%month averagel/s m®%month Expressed in average I/s m®%month pressed in
percents percents
January 574 15.373,00 3,15 8.426,00 5481% 259 6.947,00 45,19%
February 541 13.078,00 3,07 7.425,00 56,77% 2,11 5.653,00 43,23%
March 5,05 13524,00 247 6.622,00 48,96% 2,58 6.902,00 51,04%
April 6,53 16.928,00 240 6.233,00 36.82% 3,99 10.695,00 63,18%
May 6,20 16.607,00 3,75 10.032,00 6041% 245 6.575,00 39,59%
June 6,16 15972,00 3,71 9.626,00 60,27% 237 6.346,00 39,73%
Pribava zone
July 5,88 15.750,00 355 9.502,00 60,33% 233 6.248,00 39,67%
August 546 14.616,00 330 8.841,00 60,49% 2,16 5.775,00 39,51%
September 6,14 15.923,00 324 8.410,00 52,82% 281 7513,00 47,18%
October 6,50 17.409,00 290 7.767,00 4461% 3,60 9.642,00 55,39%
November 534 13.841,00 3,18 8.234,00 59,49% 2,09 5.607,00 40,51%
December 4,82 12.916,00 2,11 5.653,00 43,77% 2,71 7.263,00 56,23%
Total in 2010: 5,77 181.937,00 3,07 96.771,00 53,19% 2,70 85.166,00 46,81%
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Table 37: Produced, revenue and non-revenue water for the other parts of WSS Gracanica

Produced water for the zones Revenue water Non-re
Source Month of other settlements
average /s m®month averagel/s m®month Ex;);f;;?sin average /s m°
January 3,98 10.647,00 2,14 5.735,00 53,86% 183 4.
February 4,83 11.685,00 2,20 5.316,00 4549% 2,38 6.
March 432 11.560,00 194 5.194,00 4493% 2,38 6.
April 4,61 11.941,00 2,05 5.314,00 44 50% 247 6.
May 4,29 11.498,00 3,58 9.600,00 8349% 0,71 1.
Other June 4,65 12.047,00 294 7.608,00 63,15% 1,66 4,
July 457 12.237,00 258 6.920,00 56,55% 199 5.
August 9,06 2427531 2,63 7.056,00 29,07% 6,43 17
September 484 12.555,00 2,72 7.039,00 56,07% 2,06 5.
October 3,38 9.051,00 2,19 5.858,00 64,72% 1,19 3.
November 454 11.769,00 225 5.843,00 49,65% 221 5.
December 451 12.085,00 196 5.242,00 4338% 255 6.
Total in 2010: 4,80 151.350,31 2,43 76.725,00 50,69% 2,37 74
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Table 38: Produced, revenue and non-revenue water by monthsin 2010 for WSS Gracanica

2010
Water supply Produced Vfateir in WSS Revenue water Non-re
system Month Gracanica :
averagel/s m®%month averagel/s m®%month Exgéfcsesﬁfsm average I/s m°
January 41,10 110.078,26 23,19 62.103,00 56,42% 17,91 47
February 42,00 101.597,34 24,64 59.606,00 58,67% 15,68 41
March 40556 108.626,08 23,09 61.836,00 56,93% 17,47 46
April 4282 110.980,06 23,96 62.108,00 55,96% 18,25 48
May 42,10 112.765,44 27,03 72.404,00 6421% 15,07 40
WSS Gratanica June 4395 113.914,74 29,53 76.531,00 67,18% 13,96 37
July 4452 119.246,99 27,46 73.554,00 61,68% 17,06 45
August 4571 122.433,39 27,15 72.713,00 59,39% 18,56 49
September 44,12 114.369,19 28,64 74.244,00 64,92% 14,98 40
October 4129 110.601,97 22,47 60.187,00 5442% 18,82 50
November 41,31 107.070,35 25,03 64.881,00 60,60% 15,75 42
December 4024 107.781,08 19,99 53.544,00 49,68% 20,25 54
Total for 2010: 42,47 1.339.464,89 25,17 793.711,00 59,26% 17,31 54¢
Water quantities Unit
average /s m®year Expressed in %
Revenue water 2517 793.711,00 59,26%
Non-revenue water 17,31 545.753,89 40,74%
Total: 4247 1.339.464 89 100,00%
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Chart 7: Revenue and non-revenue water ratio in 2010
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Chart 8: Produced and revenue water in WSS Gracanica by monthsin 2010
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o 140.000,00
E
3
@
°
o
>
£ 120.000,00
=
3
x
100.000,00 =
£0.000,00
60.000,00
40.000,00
20.000,00
- Septemba |
Januar | Februar | Mart April Maj Jun Jul Avgust | SPEMRE | okt
®Proizvodnja vode u m3/mjesec 110.078,26|101.507,34|108.626,08| 110.980,06|112.765,44 | 113.914.74] 119.246,99 122 433,39/ 114.369,19|110.6
mObracunata koli¢inavode u m3/mjesec | 62.103,00 | 59.606,00 | 61.836,00 | 62.108,00 | 72.404,00 | 76.531,00 | 73.554,00 | 72.713,00 | 74 244,00 | 60.18
mNeobracunata koli¢ina vode u m3/mjesec | 47.975,26 | 41.991,34 | 46.790,08 | 48.872,06 | 40.361,44 | 37.383,74 | 45692,99 | 49.720,39 | 40.125,19 | 5041

Chapter: Master plan




WATER SUPLLY STUDY FOR MUNICIPALITY GRACANICA

Chart 9: Produced and revenue water in WSS Gracanica by monthsin 2010- average in l/s
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WATER SUPLLY STUDY FOR MUNICIPALITY GRACANICA

Chart 10: Produced and non-revenue water in WSS Gracanica by monthsin 2010
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Chart 11: Water production in WSS Gracanica in 2010 by months- averageinl/s
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Table 39: Produced, revenue and non-revenue water in the period 2004-2010

Delivered-produced Revenue water Non-revenue water
Year
(m®/year) (m%year) (%) (m%year) (%)

2004 1.756.820 760.449 4329% 996.371 56,71%
2005 1.698.459 792244 46,64% 906.215 53,36%
2006 1.558.625 765.467 4911% 793.158 50,89%
2007 1.511.254 806.338 53,36% 704916 46,64%
2008 1.477.800 816.465 55.25% 661.335 44,75%
2009 1.437.289 838.422 58,33% 598.867 41,67%
2010 1.339.465 793711 59,26% 545754 40,74%

Chapter: Master plan




Chart 13: Chart of produced, revenue and non-revenue water in the period 2004-2010

periodu 2004-2010. godina

Dijagram proizvedene, obracunate i neobracunate koli¢ine vode u

2.000.000

1.800.000

m3/godiinje

1.600.000

1.400.000

1.200.000

1.000.000

800.000

600.000

400.000

200.000

2004 2005 2006

2007

2008

2009 2010

M Proizvodnja vode po godinama

1.756.820 1.698.459 1.558.625

1.511.254

1.477.800

1.437.289 1.339.465

m Obracunata koli¢ina vode po godinama

760.449 792.244 765.467

806.338

816.465

838.422 793.711

m Neobracunata koli¢ina vode po godinama

996.371 906.215 793.158

704.916

661.335

598.866 545.754

Chapter: Master plan

140




WATER SUPLLY STUDY FOR MUNICIPALITY GRACANICA

Chart 14: Chart of produced, revenue and non-revenue water in the period 2004-2010 expressed in percents
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Chart 15: Revenue water percent in the system parts and in total for WSS Gracanica in 2010
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Generally, we can say that the company “Vodovod i kanalizacija” makes great efforts reduction of
losses in the system. Company has experts introduced with these problems, but they don’t have
enough devices for flow and pressures measurements.

Losses can be kept under control, but there is necessity for financial means and, above all, well
trained team for finding losses, as well as stimulation for staff involved in thishard and demanding
work.

Finding and removal of losses in water supply system needs to be systematic work, continiously
performed. Only in that way the results can be good.

The Table 29: Produced, revenue and non-revenue water in 2009 per months and show the
review of water quantity in years, in the period from 2004 to 2010. We can notice the fall of
production and non-revenue water, and growth of revenue water. Thisisthe indicator of succesfull
activities for finding deficiencies and the revenue of more water quantities.

We can, also, see that the results untill 2010 were better and better every year. When some certain
condition in the system is reached, i.e. when the losses are reduced to some certain percent,
further actions to reduce failures are much more difficult and demanding. Non-revenue
water percent of 41 % is still high and needs to be reduced. This relates especially to the systems
where there are no sufficient water quantities at the sources, as the case is in Gracanica.

Non-revenue water isgiven in the chart.

This chart shows that the non-revenue water percent in Pribava settlement zone is less than in
town. We can, also, notice the oscillations through monthsin percents. The possible reason for this
can be failuresin water supply system, but it can also be the problem of consumption reading.

2.4.3 NON-REVENUE WATER

The following text presentsissues often encountered in the operation of the water supply systems
related to non-revenue water amounts, as well as the principles related to the reduction of non-
revenue water. Namely, it has already been noted that water utility with existing water price and
non-revenue water amounts is not economically viable. The following text presents the losses in
company business, which are not only the cause of physical losses of water in the system, and
which are, also, the main subject of this project.

DEFINITIONS

Non-revenue water can be roughly defined as the difference between the volumes of water
inserted into distribution network against the volume of revenue water for users. In thisway non-
revenue water presents water utility revenue loss. Main categories of non-revenue water are, as
follows:

I  Physical water losses:
e Lossesin the main pipelinesand connections
e Reservoir leakage
e Othertechnical losses
Il Unmeasured delivered water free of charge:
e water delivered to the fountains, market, etc.
e water used by military, official institutions and religious societies

e water used in households of company employees and government officials whit exemption of
payment
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e water used by municipal services (fire fighting, cisterns and premises cleaning, streetscleaning,
sewerage cleaning)

e unmeasured water used in the processing plants (using large flow meters)
Il Unmeasured water delivered to the consumerswith obligation to pay:

e insufficient measurement by water gauges with poorly functioning or not functioning
at all

e inaccurate routine water gauge reading
e consumersthat cheat by breaking or destroying the water gauges
e llegalunmeasured consumersconnections

1V Insufficient payments:

e lump sum billing by uniform tariffs instead of water metering (underestimating
consumption)

e failurein sending bills

Additional category of financial lossesis the billsbeing sent but remained unpaid (or only partially
paid). It should be noted that these payment losses are not strictly the part of non-revenue water,
because all revenue water is by definition included in the bill. Otherwise, reduction of these
payment lossesisincluded aspart of non-revenue water reduction program.

Water calculation ratios

NRW in the given distribution system can be expressed as a ratio between different water volume
types. Snce the water volumes are always measured during the given time period, the relevant
unitsare, i fact, the volume per time (such asm?®per day).

Water volumes of our interest are as follows:

Available water = water that can be taken
Abstracted water =  water abstracted from the sources
Consumed water =  delivered to the consumers

Measured water

measured by consumers water gauges

Calculated water invoiced water

Paid water

water for which the payment received

The first ratio can be expressed for any production and distribution system. This ratio will express

the losses in the production system, which may depend on processing methods, loss or
expenditure systems, etc.:

Inserted water

Water production efficiency =
Produced water

The rest of the four ratios can be measured at any water supply distribution system. That system
can be the entire municipal network or it’'s smaller part, such as the pilot zone. All four ratios are
expressed since the water amount volume inserted into the system isthe same. The inserted water
is measured by a large flow meter or estimated (for instance, based on the prescribed pumping
amount). Inserted water can be lost in the following way:
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Inserted water = Consumed water + Water losses

"Consumed water” in the mentioned formula is the water that flows into the consumer's water
connection and goes to the consumer’s water gauge, if any. "Losses” are the losses of water from
the pipeline upstream of consumer’'s water gauge. Losses in the private part of consumer’s
connection downstream of the consumer’s water gauge can be called "waste”. In the mentioned
formula, “the waste of consumed water”.

First ratio is "Distribution system efficiency”, which compares the volume that goes to the
consumers connections with the volume inserted into the network:

Consumed water

Distribution system efficiency =
Abstracted water

Transforming the above formula given for the loss of inserted water, the network efficiency can be written as
follows:

Water losses

Network efficiency = 1 -
Abstracted water

If there are alot of physical losses in distribution system, the total amount of consumed water will
be significantly lessthan the waterinserted into the system, and network efficiency will be low. It is,
also, important to know that there can be additional losses or waste after the consumer’s water
gaugein the private network and inland water supply systems.

Second ratio isthe "Measurement ratio”, which compares the total volume at the consumers water
gaugeswith thevolumeinserted into the network:

Measured water
Measurement

ratio

Abstracted water

The mentioned ratio can be performed using automatic data logger connected to the large flow
meter at the pilot zone entrance, between two routine reading the consumers water gauges.

Third ratio is the "Calculation ratio”, which estimates the water volumes which were actually
invoiced. Calculation system must not consider only the measured consumption, but also other
calculations which can be performed without measurements, such asthe calculation based on the
uniform price:

Calculated water (measured+uniform price)

Calculation ratio =
Abstracted water

Fourth ratio is the "Payment ratio”, which estimates the water amount for which the payment is
received:

Paid water

Payment ratio =
Abstracted water

Plan for reducing the guantity of non-revenue water
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In order to begin preparing a plan for the reduction of the amount of non-revenue water in water
supply system Gracanica, one should clarify the existing situation of losses, leakage from the
network and other componentsof non-revenue water.

It is necessary to develop a project of rehabilitation of water supply system Bosanski Petrovac with
the development of hydraulic model. In order to prepare a detailed plan for effective reduction of
non-revenue water quantity at least these following procedures should be performed:

1. Metering of inserted water in the network (investments)
2. Study, training and lossdetection plan
3. Active consumption metering policy and service management plan

In future, one must make arrangements for regular measurements of both produced water and
consumption in certain parts of the system and consumer consumption.

Measuring the water inserted into the network

One of the first tasks is certainly establishing a measurement system. It is necessary to install water
gauges at the sources, at the reservoir outlet, as well as at some certain system sections. Larger
water gauges should be installed at some certain points in distribution network, to enable the
calculation of NRW in every part that could be considered as a separated whole. It is, also, necessary
to install missing water gaugesfor the final users, or calibrate the existing once.

Ratio calculation

From the data obtained, we will first calculate Network efficiency ratio. This ratio describes the
current state of the network. Long-term measurement process and concurrent consumers’ water
gauge reading would provide data for calculation of another important ratio, the Measurement
ratio.

Using the calculation ratio from the same process, we can calculate the third ratio which is the
Calculation ratio, and by further use of payment datait can be developed into the Payment ratio.

Speaking about water supply system Tilava, the Efficiency payment ratio can be obtained. Other
ratios cannot be calculated at this point, due to lack of water gauges at the sources and reservoirs.
Only by establishing measurements, we will be able to talk about all the necessary ratios.
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2.5 LOCAL WATER SUPPLY SYSTEMS IN GRACANICA
MUNICIPALITY AREA

In Gracanica Municipality area there are a lot of local water supply systems. During the preparation of
this Study, we found out that there are over 80 local water supply systems. General situation isthe
lack of water at the sources, questionable water quality at the sources, old transport and
distribution network with high percent of pipelines with small profiles and losses in the system.
There are no measurements of produced and consumed water. A lot of means and projects are
needed to put these systemsinto the condition, required by regulations.

Basic data on local water supply systems in Gra¢anica Municipality area

Table 40: Basic data on local water supply systems

Number of local water supply systems app. 80

. . Well in Stjepan Polje isout
Minimum yield of captured sources 59,76 I/s 39,76 1/s of order Q=20 I/s
Number of connections 8.111
Population connected to the systems 30.528
Population number in local communities 38.866
Number of PS 19
Reservoir space volume 2796,00 m®
Transport pipelinesenght 162.198,00 m ;

417.898.00 m No available datafor all

Distribution pipelineslenght 255.700,00 m systems

There is no data on yield and capacity of sources. For the most of the sources, there is only
estimation of minimum yield which can not be taken for granted. While providing with this data,
bigger water amount isusually given than the real source minimum yield.

In all of the local water supply systems, the total of 14 sources with the yield over 1 I/s registered.
Thisshouldn’t be taken for granted, either. Assumption isthat the number is lessthan mentioned.

Only significant sources are:
e Wellin Stjepan Polje, with the yield of around Q=20,0 I/s,

e source Vrelo in Soko, which is used in Gracanica town water supply system, as well, with the
abstracted water amount for settlement Soko of Q,,,=5,0 /s,

e Well Paraslica in LC Miri¢ina, Q,,,=4,80 I/s.

Table 41: Bigger sourcesin local water supply systems

Local community Water supply systems Name of the source Type g/"‘s';
Serhatlije Capture
Doborovci Doborovci Ca 142
Slanska Voda pture
Korita Korita | Capture 1,00
Vranovici Ca
Grab Grab-jakavoda pture 1,00
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Soko Soko Vrela Capture 5,00
Vrelo Malesici Capture 2,00
Stjepan Polje Stjepan Polje Vrelo Capture 1,50
Bunari Well 20,00
Bijeli potok Vrela, Sedra Capture 100
Lukavica Lukavica II_{IzZZEgEEE;IVﬁnjovaéa, Capture 100
Gornjai DonjaLohinja Bjelivodai Smajlovac Bjelivoda i Smajlovac Well 3,00
Banja Banja Capture 1,60

DonjaOrahovica
Bunar BUNARor-1 Well 240
Gornja Orahovica Gornja Orahovica Zasjeka Well 1,50
Miri¢ina Paraslica Paraslica Well 480
Total: 47,22

Talking about source yield, the biggest problem isin LC Lukavica.

Water quality is mostly analysed only occasionally. At the most of the sources, the problem is
turbidity. There are no devices for water treatment. There is only preventive water chlorination,
with the systems "drop by drop".

The total reservoir volume in local water supply systemsis V=2.796,0 m®.

The total number o f the pumping stationsis19.

In local water supply systems in Gracanica municipality area, there are over 400 km water supply
pipesinstalled. Around 162 km are transport pipelines which indicates to bigger distance of th
esource from thhe settlement.

Pipelines are mostly of the small profiles. Profiles equal to or bigger than @ 80 mm isonly 49 km.
That isonly 11,8 % of the total pipeline lenght, which is very low percent. Pipelineswith diameter
smaller than @ 32 mm are very long.

However, we can conclude that the big percent of the pipelinesdo not satisfy with itsdiameter.
Most of the pipelines are over 30 yearsold.
Pipelines were made out of PEand PVC pipes.

Table 42: Pipelinesin the local water supply systems

Existing pipelinesin local water supply systems
Pipeline diameter Pipeline lenght Percentage by
Pipeline .
(mm) (m) profiles
do @63 mm 129.264,00 79,70%
@80mm 8.204,00 Transport 506%
pipelines
@100 mm 13.211,00 8,14%
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@125 mm 4.290,00 2,64%

@150 mm 7.229,00 4,46%

Transport pipelinesin total: 162.198,00 100,0%
do@63mm 239.200 93,55%

&80mm 14000 548%

@100 mm 500 Distribution 0,20%

@125 mm pipelines 0,00%

150 mm 2.000 0,78%

Distribution pipelinesin total: 255.700,00 100,0%
do@63mm 368.464 88,17%

J80mm 22204 531%

@100 mm 13711 Distribution and 328%

transport

@125mm 4.290 pipelines 1,03%

@150 mm 9.229 221%

Transport and distribution pieplinesin total: 417.898,00 100,0%

In the area of local communities with local water supply systems there are around 38.866
inhabitants. Local water supply systems supply around 30.528 inhabitants. Rest of the
population is supplied from very small sources.

If we take that the minimum water quantity captured from the sourcesis q,=112,53 l/capita/day
and that this is the specific consumption that includes economy needs and losses, than it is very
low specific consumption. It meansthat it is q4,=60 l/capita/day. This consumption relates to the
period of source’s minimum yield, i.e. in august and september. These water quantities are,
certanly, bigger during the year and in some period when there is enough water in the sources,
0+=259,45 |/capita/day.

Produced water quantity is not measured. In most cases, there are no water meters at end users,
and even if there are, those water meters are not calibrated and we can not say that the
measurements can be taken as accurate.

Only the water supply system Sjepan Polje is at the level for which we can say that comprises with
the regulations in this branch. In the further text of this Study, more attention will be paid to this
water supply system.

Data about all local water supply systemsisshown in the enclosed table.
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2.6 PLANNING DOCUMENTATION FOR GRACANICA
MUNICIPALITY

2.6.1 INTRODUCTION
During the preparation of the Study, the following documentation wasused:
o Integrated strategy of Gracanica Municipality development (2010-2020 — in process);
o Economicstrategy of GraCanica Municipality development (2005-2010);
o Communication strategy (2006-2009);
o Strategy for partnership with the citizens (2008);
o Spatial plan of Gracanica Municipality (2000-2021).

o Study with hydro-geological work program for capturing the groundwater for the purpose
of water supplying in Gracanica, Institute for waters, Sarajevo (2008);

o Sanitary protection zone Report for water supply system sources in Gracanica, Institute for
waters (2008).

Tuzla Canton Spatial plan was, also, used.

Data from the Study with hydro-geological work program for capturing the groundwaters for
the purpose of water supplying in Gracanica, Institute for waters, Sarajevo (2008) and Sanitary
protection zone Report for water supply system sourcesin Gracanica, Institute for waters (2008)
in the description of condition in water supply system Gracanica. This documentation was well made
and theresultswere taken over.

In further text there are the results taken from other documentation. The aim is to plan the
development of water supply system based on more realistic assumptions. In the following text
there are some basic parametersthat should be used in hydraulic calculations of the development
of water supply systems Gracanica. It can be seen that the actual calculated parameters are
different from those used in the aforementioned documents. When we talk about the specific
energy consumption, it is mentioned that we still use literature and the proposed size of certain
values which are calculated 40-50 years ago. This leadsto incorrect estimates of water demand and
hence to ainaccuratelly sized objectsin the water supply system.

2.6.2 EXTRACT FROM THE PLANNING DOCUMENTATION

Water needs— population according to the Tuzla Canton Spatial plan

Table 43: Population number ratio according to the ,,Longterm plan“and Tuzla Canton
Spatial plan

Longterm plan Tuzla Canton Spatial plan
2005 2015 2025 2005 2015 2025
Population number in GraCanica 35570 39.333 44072 52434 54568 56.816
Municipality

Table 44: Water needs—Tuzla Canton Spatial plan

Water needs— Tuzla Canton Spatial plan

2005 2015 2025
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m®/day I/'s m®day I/s m®/day I/'s

Population number in Gracanica

S 13.824 160 16.330 189 19.526 226
Municipality

Table 45: Water needs—Tuzla Canton Spatial plan — coverage percent

Water needs— Tuzla Canton Spatial plan — coverage percent

Settlement categorry 2000. 2010. 2020. 2030.
Municipal center 97% 100% 100% 100%
Other settlements 60% 60% 65% 65%

Table 46: Specific consumption values by the settlements categorriesin the planning period q
(I/inh./day)

Water needs— Tuzla Canton Spatial plan —population specific consumption

Settlement categorry 2000. 2010. 2020. 2030.
Municipal center 290 300 320 330
Other settlements 250 260 280 300

Table 47: Daily nonlinearity coefficient valuesby the settlementscategorriesin the planning
period Kdn

Water needs— Tuzla Canton Spatial plan —daily nonlinearity coefficient

Settlement categorry 2000. 2010. 2020. 2030.
Municipal center 1.50 150 140 1.40
Other settlements 1.60 160 1.50 1.50

All results from the planning documents are reviewed and given the extent of documentation,
there is no individual feedback in this document. The general conclusion is that all planning
documents needsto bereviewed and that it hasalot of vague and unrealistic values.

Sources by water kindsin Tuzla Canton area

Ground water resources as sources of water supply of the population in Tuzla Canton were related
to karst aquiferswith cracking and intergranular porosity type.

In addition, each aquifer has its own specificity in terms of hydro-geological conditions of
formation, hydrodynamic and balance of relations within it and the conditions to preserve the
quality and quantity of water. Review existing sources of water supply by belonging to a certain
type of aquifer is as follows:

Intergrannular porosity sources:

«  Sprecko polje (Tuzlaregional system)
+  Okanovi¢i (Gradacac)

+  Krusik (Kalesija)

*  WellsBrijesnica-Klokotnica (Doboj East)
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Wells Spreca
Brnjik 2
Well MSPBF

Frigos. Tukovi

Cracking karst porosity sources:

Stude$nica. Krabasnica

Stupari (Zatoca. Tarevcica. 7 sorces)
Toplica

Vlahulje

Stariska rijeka. G.Bukovica

Sklop 1i I1. Soljanusa

Domazi¢

Vrelo-Mionica

(Lukavac)

(Celi¢)
(Gracanica-Stjepan Polje)
(Celi¢)

(Banovi¢i)

(Tuzlaregional system)
(Tuzlaregional system)
(Srebrenik)

(Kladanj)
(Gracanica)
(Gradacac. Vuckovci)

(Water Utility Mionica)

Planning documentation

The planning period includes expansion of the existing system, especially the capacity of the
source and the reservoir area. It is planned to expand the source Soljanusa, by the construction of
adequate supporting facilities (pumping stations and treatment plants).

We planned the development stages of a new reservoir "Gracanica", which capacity in 2025 would
be up to 5000 m3, while in the subsequent period it’sexpansion would go up to 1,000 m3

During the reservoir construction, pumping stations would be constructed, as well. We also
planned the construction of water treatment “Gaj”.

Expansion of the municipal water supply Gracanica will go parallel with the reconstruction of
damaged water supply network, as well asthe special replacement of asbestos-cement pipeline. In
this way, losses in water mains will be significantly reduced. It is, also, essential in the planning
period to do the studieson the protection zonesfor all drinking water sources.

Within urban area borders and at the construction land out of urban areas of GRACANICA
Municipality , 3 industry zones are planned of total surface P=128.62 ha.

« Gracanica urban area: 1 (one) industry zone - P=95.58 ha
« Settlements Doborovci and Vranoviéi: 1 (one)industry zone - P=19.30 ha

+ Settlement Stjepan Polje: 1 (one)industry zone - P=13.74 ha

Guidelines for water supply system development

In order to reduce the current deficit reported in the void of individual municipalities, and thereby
improve the conditionsof drinking water, the guidelines are asfollows:

- Optimization of existing drinking water sources until reaching the full capacity
- Reduction of losses at the supply pipelinesand the network.

Gracanica
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With the implementation of necessary preliminary hydrogeologic study that would define the
possibility of expanding the existing water sources Soljanusa and find optimal technical solutions
abstraction thereof, will lead to the expansion and upgrade of existing water supply facilities
Gracanica, which would enable the acceptance of new quantities of water.

Regional water supply system “Tuzla region”

Regardless of the implementation of the above activity, some of the municipalities, most likely, will
not solve the deficit problem of drinking water in the planning period. For thisreason, and because
of the purpose of development after 2025, it is necessary to plan the implementation of regional
water supply system in the period from 2015 to 2030, which origins can only be Krivaja Rver (at the
current documentation), as alternative procedure to adopt.

In the | phase it was planned to turn some rivers from the basin of Krivaja river into the basin of
Sprecariver, after which the accumulationswould be formed in the mentioned waterway.

According to the longterm water supply program, there are two solutions: Regional water utility
“Tuzlaregion” which would include water utilities Tuzla, Lukavac and Zivinice, and municipal water
utilities Banovi¢i, Kalesija and Srebrenik, and eventually Gracanica.

2.6.3 CONCLUSSIONS

All information given in the planning documents, which were made in the municipality of
Gracanica and Tuzla Canton, should be taken with caution, or, if it ispossible, to check calculations.
It is evident from the above given table that the data on the population vary in relation to the
actual situation.

The spatial planning documents are very questionable from the point of view of water supply,
what isvery important for planning, particularly population estimates and population growth, and
the estimated specific consumption. It can be seen that the number of people already does not
match the data collected during this year. Regarding the second element of the planning, the
specific consumption in this documentation is solely used, due to the fact that no research was
conducted.

Regarding the use of space, it is given, so we know where it will be a residential zone, and where
the commercial zone. However, the industry zone can not be preciselly discussed, given the fact
that, at the moment, we can not guesswhat kind of industry will develop in this area. According to
literature, they need more water than actually measured Gracanica (20% of the total calculated
amount of water).
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2.7 ACTUAL BALANCE OF WATER QUANTITIES IN WSS
GRACANICA

Actual balance of water quantitiesin WSS Gracanic can not be made preciselly.

To make the actual balance, more measurements are needed in the system, aswell asthe hydraulic
model. At thismoment, it isvery hard to do the waer balance for any water supply system in BiH.

Chart 16: Water balance
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2.8 CAPACITY ANALYSIS AND ASSESMENT OF PARTNER
MUNICIPALITY GRACANICA AND UTILITY COMPANY

2.8.1 CAPACITY ANALYSIS AND ASSESMENT OF PARTNER MUNICIPALITIES AND UTILITY
COMPANIES

In the aim of improving the life quality of population, Gracanica Municipality established the
following local strategies:

. Strategy of Gra¢anica Municipality economic development (2010-2020)°

Strategy for the period 2010-2020 with the vision that: ,Gracanica Municipality is economically
leading, ecologically well arranged, socially organized community of happy and satisfied citizens".
In the aim of reaching the municipality development vision, five strategy objectives were
identified:

Strategy objective 1: To attract investors, increase the employment

Strategy objective 2: Clean water for everyone, arranged waterways, ecological waste disposed,
Gracanica without mines

Strategy objective 3: Quality solved utility infrastrucure and traffic

Strategy objective 4: Faster development of tourism, by using the thermo-mineral waters and other
resources

Strategy objective 5: Better management, health and social care, well done culture and sport
educational system.

e Capital investmentsprogram for Gracanica Municipality (2010 -2014)

e Partnership strategy between non-government organizationsand Gracanica
Municipality

e Strategy for Gracanica Municipality youth.

Gracanica municipality (according to statistics) employs about 8409 persons, which is somewhere
in the prewar level. The same number of unemployed, with an increase, which indicates that the
overall socio-economic situation in the municipality is more complicated. Gracanica economic
structure is: 1177 subjects of various activities of which 432 are legal entities, 690 of various
independent craft-service activities (so-called natural persons), 27 public institutions and
companies, 10 banks, 9 micro-credit organizationsand 9 insurances.

Table 48: Unemployment percent (2006-2009)*

labour Percent
Year Of which
Total Employment Unemployment
Employed Unemployed
2006 16.517 7988 8529 483 % 517 %
2007 16.951 8.648 8.303 51,0 % 490 %
2008 16.706 8.904 7.802 533 % 46,7 %

® Data source: Strategy of Gratanica Municipality economic development (2005-2010)
* Data source: Gracanica Municipality
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2009 16.622 8213 8409 50,6 % 494 %

Data source: Gracanica Municipality statistics for emplyed persons in municipality, and Federal
Institute for statistics for unemplyed persons.

Table 49: Gracanica Municipality budget in 2009

Data taken from Gracanica Municipality budget report for 2009

1. REVENUEIN TOTAL 9.388.355 KM
1.1. Taxes revenue 6.520.847 KM
1.2.Non-Taxesrevenue 1.805.334 KM
1.3. Current support - grants 1.322.489 KM

2. REALIZED INCOMES IN TOTAL 2464432 KM

REALIZED BUDGET IN TOTAL (1+2) 11.852.787 KM

3. EXPENDITURESIN TOTAL 10.494.032 KM
3.1. Current expenditures 6.022.345 KM
3.2. Capital expenditures 4471687 KM

4. DIFFEREN CE BETWEEN REVENUE AND INCOMES AND EXPENDITURES
((1+2)-3)

(Budget surplus) 1.358.755 KM
4.1.Loanrepayments 1.051.352 KM
42.Net budget surplus 307.403 KM

Annual average investments in water and sewerage infrastructure from the municipal budget is
450.000,00 KM.

Water supply services in Gracanica Municipality are obligation of public company JP “Vodovod i
kanalizacija” d.d. Gracanica. Utility company isorganized and operates in accordance with the “Law
on utility services” TK SG 11/2005, Gracanica Municipality relevant decisions, utility company
status, aswell asother legal acts.

JP ,,Vodovod i kanalizacija“ dd Gracanica has 51% of Gracanica Municipality state capital and 49%
of private capital in the ownership of 23 employees — capital owners. JP ,,Vodovod i kanalizacija“
manages the town water supply system and water utility in one local community. Local water
supply systems are managed by local community and people, if company does not have the
contract with mentioned.

The Sources Protection Report is made, but only partially applied.

Besides other planning documentation JP ,,Vodovod i kanalizacija* dd Gracanica regularly prepares
annual financial plans and reports.

The company has 19 employees.
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2.8.2 UTILTY COMPANY FINANCIAL ESTIMATION

Total (revenue) incomes of water supply and sewerage services are 1.023.477 KM, but expenditures

are almost the same, 1.022.125 KM.

It can generally be concluded that operation of the utility company JP ,,Vodovod i kanalizacija* dd
Gracanica is sustainable. Current income level is enough to secure the satisfying operation conditions.
Price policy is socialy oriented, but thanks to good work of the company JP ,,Vodovod i kanalizacija*
dd Gracanica which can be seen in reduction of expences and losses, as well as the high degree of

billing, what enables succesfull performance of their duty.

Table 50: Prices of water supply service in Gra¢anica Municipality

Public
Households institutions Industry
Water component 0,60 1,20 2,20
Sewerage component 0,20 0,20 0,20
Water abstraction tax 0,01 0,01 0,01
Pollution tax 0,04 0,04 0,20;0,1;0,04
Pevelopment component (planned for 0,09 040 0410
investments)
VAT 17% 17% 17%
TOTAL COMBINED PRICE (KM) 094+PDV 1,55+PDV 2,61+PDV
Incomes and expendituresin 2009
Table 51: Incomes (2009)
Type of income Value
P (KM)
Water income 710.140
Waste water disposal income 128.886
Water-meter tax income 15316
Additional service income 79.001
Other incomes 90.134
TOTALINCOMES 1.023.477
Table 52: Expenditures (2009)
. Value
Type of expenditure (KM)
Water and sewerage system maintanance 114.837
Power 105.544
Employeessalaries 423.029
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Amortization

121,623

Other expenditures

257.092

TOTAL EXPENDITURES

1.022.125

2.8.3 INSTITUTIONAL AND REGULATION FRAME

At the Canton level (Tuzla Canton) water supply branch is regulated by the following legal acts:
Law on waters (,Official gazette TC*,no. 11/08), Law on utility services TC SG 11/2005; Decision on

water polluters cadastre (,Official gazette TC*,no. 2/05).
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2.9 ANALYSISOF WSS GRACANICA

2.9.1 TOWN WATER SUPPPLY SYSTEM COVERAGE

WSS Gracanica partially satisfies th eneeds of population and industry. Percent of municipality
population supplied from town water supply system and water supply systems maintaned by ViK
Gracanica is very low - 29,71 %, as shown in the following table. That is less than average in Bosnia
and Herzegovina where this percent is over 50 %.

Table 53: Population supplied from WSS Gracanica

Total populationin

Population connected to

Percent of population

Municipality municipality in 2010 WSS Gracanica connect(zd t? WSS
Gracanica
Gracanica 58.926 17.507 29,71%

Some of the local water supply systems not connected to the town system at the moment will, in the
future, be connected to WSS Gracanica, while some system will remain independent.

2.9.2 SOURCES AND BALANCES OF WATER
2.9.2.1 ABSTRACTED WATERIN GRACANICA MUNICIPALITY

2.9.2.1.1 ABSTRACTED WATER IN WSS GRACANICA
Review of existing sources in WSS Gracanica is shown in the following table.

Table 54: Sources in WSS Gracanica with various capacities

Average annual
Minimum source Average annual capacity in
Source capacity capacity hydrologically
(I/s) (I/s) favourable year
(I/s)
Natural source ,llidza“ 45 120 12,0
Natural source ,Vrela® 40 95 95
Natural source ,Skahovica“ 1,0 35 35
Natural source ,Zmajevac” 04 1,0 1,0
Source Hadzijina voda 22 22 22
Drilled wells ,,Sklo;l)”)(Shop Il and Sklop 170 171 202
Well Soljanusa 5,70 6,50 6,50
Total: 34,8 51,8 56,9

According to the data, the minimum yield for all affected sources in the area of WSS Gracanica is
Qmin = 34.8 | / s. The average water production is approximately Q = 50 | / s. In hydrologically
favorable years, water sources capacity isQ = 56.9 1/ s. It should be noted that the source "llidza"
and "Vrela" are, also, in the water supply system of LC Soko. At a minimum capacity of water
sources, priority in water supply have people in local communities. Thus the total minimum
amount of water at the sources would be even less for WSS Gracanica. However, what is good is
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that the minima do not appear at all the sources at the same time. At a time when the minima
occur at natural sources, the exploitation of wells Sklop and Soljanu$aisincreased. There isno data
on actual measured minima of water at the sources. These are definitely more water than
Q,.i,=3481/s.

After recovery of losses in recent years, the reduction of water were not recorded even during
minimum source yield. Thisis certainly the reason why people rationally use water because the lack
of water in water supply system isalong-term problem.

In the future we must find new sources of drinking water to decrease water deficit in the future. It is
certain that the amount of water available to the municipality of Gracanica is the basic problem of
supply of population and industry and it can be a serious brake development of the municipality in
the future.

2.9.2.1.2 ABSTRACTED WATER IN LOCAL WATER SUPPLY SYSTEMS IN GRACANICA
MUNICIPALITY

In Gracanica Municipality area, besides town water supply system, there are a lot of local water
suppply systems. Percent of population connected to the town water supply system is very low,
29,71 %. However, the biggest number of inhabitants is supplied by local systems which are not
well managed and with abig problem of water capacity and water quality.

According to the data from municipality and local communities, the number of local water supply
systems is 80. Water supply sources for theese systems are mostly unresearched and with low
capacities. In the item 2.5 Local water supply systems in Gracanica ,as well as in enclosures, there
are dataon local water supply systems.

The total abstracted water is Q,;,=59,76 I/s. Theses quantities include the well in Stjepan polje,
which is not being exploited and which capacity is Q,,;,=20 I/s. That means that the actual water
quantity used for water supplying in local systems is Q,;»=39,76 I/s. All sources of local water
supply systems are unexplored and data on the minimum yield are approximate. To be able to
make any plans for water supply in the future, we must know information about the minimum
source yield, because that isthe basic data for any planning and design. Estimated water quantity
abstracted during the yearisQg=111,67 I/s.

As one of the priorities will be installation of flow meters at all sources, so the actual water
abstracted can be determined.

Data about local water supply systems can be found in spatial planning documentation, as well,
drafted in the previous period. The information that we have about the source yield in local water
supply systemsis Q,,;,=101,58 I/s. Sources “llidza” and “Vrelo” are included in these quantitiesin LC
Soko used in town water supply system, as well. This only indicates the need for exploring the

existing sources and determining their minimum yield.
It can be concluded that the existing sources do not satisfy th needs ofpopulation and industry in
local water supply systems.

2.9.2.2 WATERQUALTY AT THESOURCES

2.9.2.2.1 WATERQUALITY AT THESOURCESIN WSS GRACANICA

For this Sudy, the samples are taken at the sources "llidza", "Vrelo" and from the well in Sjepan
Polje.

Water quality in the wells Sklop and Soljanu8a is good, it satisfies all drinking water regulations, so
there was no need for further analysis of thiswater.

Because of the water turbidity at the sources "Ilidza", "Vrelo", the additional water quality analysis
uradena was conducted.
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2.9.2.2.2 WATERQUALITY AT THESOURCESIN LOCAL WATERSUPPLY SYSTEMS

In the item 2.5 Local water supply systems in Gracanica we gave the data about water quality at
the sources. One of the biggest problemsis, certanly, water quality at the sources which very often
does not satisfy regulated drinking water quality. Although, the big problem is irregular analysi of
the water quality at the sources.

2.9.2.3 PROTECTION OF SOURCES

2.9.2.3.1 PROTECTION OF SOURCES IN WSS GRACANICA

The reportson all sources protection zones are drafted. It is necessary ti implement the protection
measures given in the items 2.3.3 Sources in WSS Gracanica and 2.13 Priced Bill of Quantities.

2.9.2.3.2 PROTECTION OF SOURCESIN LOCALWATERSUPPLY SYSTEMS

The reportson sources protection zones are not drafted for the local water supply systems and the
sources are mostly protected only at the capture point.

2.9.2.4 WATERBALANCESIN2010

It is certain that the biggest problem in water supplying the population and industry in Gracanica
Municipality is water quantity at the sources, as well as the water quality.

2.9.2.4.1 WATER BALANCE IN WSS GRACANICA - 2010

The following table shows review of minimum source yield in WSS Gracanica, water needs and water
deficite at the sources.

Losses reduction activities in WSS Gracanica provided the positive results, so currently there is no
water reduction. However, if we consider the fact that maximum daily water needs are Q. 4,=53,3 I/s
and that the source yield minimum is Q,,;,=34,8 I/s, the water deficite at the sourcesis obviou. This
deficite is currently being solved by increased water exploitation at the wells Slop. In that period
the water pumping is increased, which lowers the groundwaters level, even more than it is
allowed. Current water deficite in WSS Gracanica is appr.Q=20 I/s.

Table 55: Water balances — sources capacities and water needsin 2010

Needs (maximum Water quantity which is
Water daily water Enabled from the source - Q,;, missing during the
supply quarll/tltles) (I/s) minimum Is;ouree yield
system (D) (I/s)
2010 Source 2010 2010
Natural source ,llidza“ 45
Natural source ,Vrela® 40
Natural source ,kahovica® 1,0
Source HadZijina voda 22
Gracanica 533
Natural source ,Zmajevac” 04
Drilled wells ,Sklop*“ (Sklop Il i 170
Sklop 1) ’
Well Soljanusa 57
Existing sourcesin total 34,8 18,5
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2.9.2.4.2 WATERBALANCEIN LOCAL WATERSUPPLY SYSTEMS-2010

Considering the local water supply systems, situation is even harder than in WSS Gracanica. The
exception is LC Stjepan Polje with the capacity of Q=20 I/s, so the usage of this well would solve the
water quantities problem. Talking about other local communities, the water deficite problem exists. In
several local communities this deficite is not that big: Soko, Miri¢ina, Lohinja and Vranoviéi.

The following table shows review by local communities, regarding water needs and minimum
source yield.

Table 56: Water needsand minimum source yield in Gracanica Municipality, 2010

No. of inhabitantsin
municipality area Q,,, atthe Water
2010 sources deficit 2010
Water supply systems 58.926
Maximum daily water
needs (I/s) (I/s)
(I/s)
Calculation O.f required water quantities for town Gracanica and 5328 29.80 2348
settlement Pribava
Calculation of required water quantities for Soko 855 500 3,55
Calculation of required water quantities for Skahovica 597 123 473
Calculation of required water quantities for Donju Orahovicu 23,87 430 1957
Calculation of required water quantities for Stjepan Polje 16,13 23,50 -7,37
Calculation of required water quantities for Lukavicu 12,90 294 9,97
Calculation of required water quantities for Malesice 14,11 220 1191
Calculation of required water quantities for Miriéinu 11,11 6,30 481
Calculation of required water quantities for DZakule 10,28 053 9,75
Calculation of required water quantities for Orahovica Gornja 9,07 1,50 757
Calculation of required water quantities for Dobrovci 706 242 464
Calculation of required water quantities for Babici 10,89 067 1022
Calculation of required water quantities for Donja Lohinja 531
3,00 295

Calculation of required water quantities for Gornja Lohinja 064
Calculation of required water quantities for Vranovice 420 327 093
Calculation of required water quantities for Piskavica 3,73 064 3,09
Calculation of required water quantities for Rasljevu 440 0,31 4,09
Calculation of required water quantities for Trnovce 297 020 2,77
Calculation of required water quantities for Prijeko Brdo 272 050 2,22
Calculation of required water quantities for Buk 151 023 1,28
Calculation of required water quantities for Gornje Doborovce 298 1,02 197
Maximum daily water needswith lossesin total 211,7 89,56 122,14

The total water deficit in Graanica Municipality is currently Q=122,14 I/s,, of which in local water
supply systemsisaround Q=100 I/s of water.

2.9.2.5 PLANNED WATER NEEDS IN WSS GRACANICA AND GRACANICA
MuUNICIPALITY

Water needs in water supply system depend on specific consumption of population and industry
and lossesin water supply systems, at the first place.
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2.9.2.5.1 SPECIFICWATER CONSUMPTION
Water consumption is water quantity by certain category of users, or i total, expressed in time utni.

However, water consumption analysis relates to defining the needed water quantities of certain
users,i.e:

(1) For house needs (water supplying of population),
(2) Forindustrial needs,
(8) For fire extinguishing and needs of water utility.
Asabasic datawhile determining the water consumption, the following isused:
(1) Water consumption norm expressed by specific water consumption,
(2) Number of inhabitants.

Specific water consumption, g, [I/inh./day], we define as water consumption per one inhabitant
during one day (24").

That water quantity is consisted of consumption for different needs, and it depends on sanitary —
technically equipped appartments, population standard, water price and water quality, settlements
arrangement, sewerage, climate conditions, etc.

Specific consumption is a basic value for fthe function dimensioning of water supply system.

If it isregularly determined, the designed water supply system will satisfy required needsduring it’s
designed period.

At first place, it isdetermined based on previous experiance. In most of the countriesit isregulated
by legal acts in accordance with the settlement’s size. Snce we don’t have those kinds of
regulations, only recommandations are used in practice. These values are not completelly reliable,
because there are some deviationsin some certain cases.

Unfortunatelly, while designing, we still use recommandations made in the analysis 40 — 50 years
ago. Also, in those recommandations, the values are given in a big volume, so the only regular
way of determining the specific consumption is using water consumption measurements
results. Population specific consumption decreases in the last few yearsin the plans, as well. Due
to more rational water usage in future, it is considered that the specific consumption will be
between 150 and 200 I/inhabitant/day.

In the following text, there is a specific water consumption in WSS Gracanica and in local water
supply systems in Grac¢anica Municipality.

SPECIFICWATER CONSUMPTION IN WSS GRACANICA

Specific consumption of population + industry of produced water quantity

Annual water production in WSS Graganica is V=1,399,464.89 m®. This system supplies 17.507
inhabitants. That means that specific water production is Qge.=209.61 I/capita/dan (in 2009
q+,=224,92 I/capita/day).

Specific consumption of population + industry

Annual revenue is V=793,711,00 m®. Specific water consumption is ge.=124.21 I/capita/day
including the industry consumption (in 2009 q.,=131,21 I/capita/day).

Specific consumption of population + industry

If we consider only the consumption of the households V=634,968.80 m®/year, that means that
specific consumption of population is qpe.=99.37 l/capita/day (in 2009 q,=103,86 l/capita/day).
Thisisrelativelly low specific consumption.
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Compering specific consumptions in 2009 and 2010, we came to the conclussion that they are
almost the same. That, also, shows the accuracy of the measuring in the system.

This shows that almost every water supply system is the same and that a lot of data is needed,
especially the measurementsto have results more accurate.

In the plans of Gracanica water supply system development, the calculations started with actual
specific consumption, specific consumption of population qg,..=99.37 I/capita/day. Over time, this
specific consumption was being increased, so at the end of the planning period 2035 the planned
specific consumption of only population is gs...=150 I/capita/day. Thisis the lower limit of specific
consumption, which isbeing planned in European Union countries. Expert estimates that it will be
enough for thisarea.

These conclusions are valid for determining the coefficients in irregularities in water consumption.
In planning and hydraulic calculation, it is very important to accurately determine what are the
daily and hourly irregularity. As with the specific energy can be used and recommendations from
the literature, but the only right way is to use data from measurements of water consumption. To
determine the coefficient of daily irregularity, it requires data on consumption and production of
water for at least 1 year and daily data. When determining the hourly irregularities, it will require
continuous measurements of water consumption in 24 hours. It is desirable to have such
measurements for different seasons, whether it'sworking or not working days, etc.

SPECIFIC WATER CONSUMPTION IN LOCAL WATER SUPPLY SYSTEM IN GRACANICA MUNICIPALITY

If we take that the minimum water captured at the sources is Qn,=39,76 I/s then for 30.528
inhabitants specific consumption is (4=112,53 l/capita/day. If we take that this specific
consumption includes the industry, as well, with the losses, that means it is very low specific
consumption. It is q4=60 l/capita/day if we consider only needs of population and what
population actually consumes. This consumption relates to the period when the source yield is at
the minimum,i.e. in august and september. These water quantities are, certanly, bigger during the
year and in some period when there isenough water at the sources, q4,=259,45 |/capita/day.

Due to the lack of water in the systems, we can not calculate the specific consumption at the moment.
That is why we are taking the values from WSS Gracanica. At the beggining of the planning period,
will take specific consumption of population q,..=100 I/capita/day and at the end of the planning
period 2035 only consumption ofpopulation is planned, g4,..=150 l/capita/day.

2.9.2.5.2 PLANNED POPULATION NUMBERIN THE PLANNING PERIOD

Population in areas of water supply dependson local and general socio - economic factors, and it’s
not constant over time. As pointed out, designing water supply systems are conducted for a
project period that usually ranges from 20 to 25 (50) years and where it is mostly assumed
population growth. So, the problem boils down to defining the number of inhabitants of the area
of water supply for the authorized project period, or for the final stage of development.

This kind of information comes primarily from the spatial plan, and in case it does not exist, or in
terms of forecasts of population deems unrealistic, applies to some of the methods of population
estimation.

For example, assuming a geometric growth, the population of, N,, at the end of the project period
it isdefined by the formula:

whereas:
P o

N, —current population number, [inhabitant],
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p — annual growth percent, [%]. This parameter depends on the settlements size, economy
development (primarily industry and tourism), migrations, etc.,

R, — project period, [year].

Intheitem 2.2.1.3 Planned population number in Gracanica MUNICIPALITY we gave the calculation
of population in the planning period 2035. Calculation principle is used for all local communities
and results are given for every local community.

During the estimation of the population number for the planning period, we used data from the
spatial planning documentation made for Gracanica and Tuzla Canton.

The following table shows population number by local communities with the planned population
growth untill 2035.

Table 57: Planned population in the area of Grac¢anica Municipality

Perspective number of inhabitants in municipal area
2010 2012 2015 2020 2025 2030 2035
Local community
58.926 60.264 62.327 65.924 69.729 73.753 78.010
Perspective number of inhabitants by local communities
Gracanica 17.760 18.062 18.525 19.324 20.156 21.025 21.931
Skahovica 1480 1.495 1517 1556 1595 1.635 1677
Donja Orahovica 5500 5.568 5671 5848 6.030 6.218 6411
Stjepan Polje 4000 4.045 4114 4231 4.352 4476 4604
Lukavica 3200 3.344 3571 3.986 4449 4965 5542
Malesici 3500 3.578 3697 3905 4.125 4.358 4603
Miri¢ina 2.756 2.837 2963 3.186 3.426 3.684 3961
Dzakule 2550 2627 2746 2958 3.185 3.430 3694
Orahovica Gornja 2250 2.350 2509 2798 3.120 3.480 3.880
Doborovci 1.750 1.901 2.153 2650 3.260 4012 4936
Soko 2120 2.159 2219 2322 2430 2544 2662
Babidi 2700 2711 2727 2754 2.782 2810 2838
Pribava 2300 2.369 2475 2664 2867 3.085 3.320
Donja Lohinja 1316 1.329 1.349 1.383 1418 1.454 1491
Vranoviéi 1.042 1.052 1.068 1.095 1.123 1.151 1.180
Piskavica 924 933 947 971 996 1.021 1.047
Rasljeva 1.092 1.103 1120 1.148 1177 1.207 1237
Gornja Lohinja 159 161 163 167 171 176 180
Trnovci 737 744 756 775 794 814 835
Prijeko Brdo 675 682 692 710 727 746 765
Buk 375 379 384 394 404 414 425
Gornji Doborovci 740 747 759 778 797 818 838
Inhabitantsin total 58.926 60.176 62.128 65.603 69.387 73.522 78.057

It is planned that the population would increase at the end of the planning period 2035 from
58.926 to 78.057 inhabitants.
2.9.2.5.3 PLANNING WATER REQUIREMENTS IN GRACANICA MUNICIPALITY AREA

With the determined specific consumptions, current and planned, population number for the
planning period, we can calculate necessary water quantity for water supply systems. Necessary
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water quantities are calculated from 2010 untill the end of the planning period 2035, in the
continuity of 5 years.

Based on the data on specific water consumption, q,, and population number, N,, it is possible
to determine average daily water consumption, Qg, by applying the following formula:

er= qsp * Nk

Average daily water consumption was first calculated only for population. In the previous items
with production and consumption of water data, we determined population specific consumption
without industry and losses. We separately determined the industry consumption and population
specific consumption where, besides population consumption, we included the economy
consumption. At the end we, also, determined the population specific consumption where we
included all losses, i.e.non-revenue water quantities.

However, it is obvious that for hydraulic dimensioning of water supply systems certain facilities
(capacity of the capture facilities and pumps, reservoir volume, water conditioning devices
capacity, transport and distribution pipelines dimensions) we, also, need to know the water
consumption regime.

Above mentioned depends on the number of factors connected to the life regime and people’s
proffesions. That is the reason why the water consumption varies, i.e. oscilates (more or less) from
previously mentioned values. This fact is more expressed if the period is decreased form year or
month to day or hour and in case of a smaller settlement, i.e. less population. In smaller settlements
(mostly of suburban or village character) significantly less water is consumed during the night than
during the day, and during the day the consumption is bigger during the morning, afternoon and late
afternoon hours veca potrosnje u jutarnjim, during the noon and early afternoon hours. In big towns
the oscilation is lower, not only during the day, but, also, comparing to the night water
consumption.

For dimensioning the certain facilities in the systems, it is necessary to determine the maximum
daily water quantities. Water quantity spent annually in the days of the biggest consumption is
called the maximum daily water consumption, Q.. 4a1,- This water quantity we get by multiplying
the average daily water with daily nonlinearity coefficient.

Nonlinearity coefficient of the biggest daily consumption

Empirical value of this coefficient are in function of the size of settlements and population. There
are theoretically assumed valuesof this coefficient. However, as for the specific consumption, there
is no need to take values from the theory if we have measuring in the system. In WSS Gracanica
there is enough measuring to calculate this coefficient. According to data on production and
consumption of water in 2009, with recorded value of daily water production, the coefficient of daily
nonlinearity isdetermined. Have in mind that this calculation includesthe system losses.

Nonlinearity coefficient of the biggest hourly consumption

Water quantity spent annually in the hour of the biggest consumption is called the maximum
hourly water consumption. To determine the coefficient of hourly nonlinearity, it is necessary to
continuously measure the consumption with mobile flow meters for a period of at least 24 hours.
Consumption should, also, be measured for various types of connections - individual housing,
collective housing, commercial buildings, etc.

Water consumption for industrial purposes

When determining the water consumption for industrial purposeswith only using the literature we
should be very cautious, because the water consumption per unit production varies and it is very
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often different even in the analog companies, since it depends on the type of applied equipment,
technological processes and schedules of local conditions.

Therefore, the water consumption in the industry is best determined by the survey of
manufacturing technologists, therefore, on the spot (especially on a case by case basis), respecting
the specific requirements, because the differencesfrom the normal average values can be multiple.

Also, very often the amount of water needed for the industry must be calculated for each group of
firms that set different requirements in terms of water quality. That is why (especially when it
comesto large quantities) it is economically unacceptable and water for industrial consumption is
conditioned to the required standardsfor drinking water if the level of quality isrequired.

In WSS Gracanica there is the accurate measuring of the water consumption in the economy, and it is
around 20 % of the total revenue water. Therefore the calculated needs for water consumption of
the population in the tables is increased by the amount of water consumed by the economy and
thusto reach the average daily consumption of water calculations.

Non-revenue water quantity

To the average water quantity which is calculated in the tables, we, also, added the non-revenue
water which is 44,75 %. Our first objective is, certainly, the reduction of this percent to 20 %. This is
a very difficult job that requires extensive knowledge, time and resources, but the most effective
way to reduce the deficit of waterin the system.

During the hydraulic dimensioning of water facilities, the following water quantities are
considered:

(1) The highest daily consumption, Q,,,,, for hydraulic dimensioning of:
e Capture facilities — sources capacity,
e Pumping stations (for all water supply systems exept of the pressure ones),
e Water conditioning devices,
® reservoirs,
e main supply pipelinesconnecting all objects.

(2) The highest hourly consumption, Q,,.,, for hydraulicdimensioning of:
e Pumping stations (pressure systems),
e Main distribution pipelines,
e Main supply —distribution pipelines,
e Distribution network.

However, for measurements of the necessary water quantities in the system, there is maximum
daily water consumption. On the other hand, for measurements of the water quantities at the
sources, there isminimum daily water consumption.

The tables 53 - 79, show the necessary water estimation in WSS Gracanica, but, also, for the local
water supply systems. There is, also, summary review of water requirements.

The Table 80: shows the review of water requirements through the planning period untill 2035 for
Gracanica Municipality, in every settlement.

The following table shows valuesonly for 2010, 2020 2035.
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Table 58: Estimation of maximum daily water quantitiesin the planning period till 2035

Perspective no. of inhabitantsin municipal
area
Water supply systems Unit 2010 2020 2035
58.926 65.442 77577
Mazimum daily water needs
Town WSS Gracanica
SC;g:eurlnaetL(inpﬂ(Lg Vl;equired water quantities for town Gracanica and s 53.28 64,16 86,01
Local WSS of Gracanica Municipality
Calculation of required water quantities for Soko I/s 8,55 8,06 1083
Calculation of required water quantities for Skahovica I/'s 597 540 6,82
Calculation of required water quantities for Donju Orahovicu I/'s 23,87 20,30 26,09
Calculation of required water quantities for Stjepan Polje I/'s 16,13 14,69 18,73
Calculation of required water quantities for Lukavicu I/s 12,90 1384 2255
Calculation of required water quantities for Malesice I/'s 14,11 13,56 18,73
Calculation of required water quantities for Miri¢inu I/'s 11,11 11,06 16,12
Calculation of required water quantities for Dzakule I/s 10,28 1027 15,03
Calculation of required water quantities for Orahovica Gornja I/'s 9,07 9,72 15,79
Calculation of required water quantities for Dobrovci I/s 7,06 9,20 20,08
Calculation of required water quantities for Babici I's 10,89 9,56 1155
Calculation of required water quantities for Donja Lohinja I/'s 5,31 480 6,07
Calculation of required water quantities for Gornja Lohinja I/'s 0,64 0,58 0,73
Calculation of required water quantities for Vranovice I's 4,20 3,80 4,80
Calculation of required water quantities for Piskavica I/'s 3,73 3,37 4,26
Calculation of required water quantities for Rasljevu I/'s 440 3,99 5,03
Calculation of required water quantities for Trnovce I/s 297 2,69 3,40
Calculation of required water quantities for Prijeko Brdo I/'s 2,72 2,46 3,11
Calculation of required water quantities for Buk I/'s 1,51 1,37 1,73
Calculation of required water quantities for Gornje Doborovce I/'s 2,98 2,70 341
Local WSSin total: I/s 158,42 151,44 214,87
Il\\ll/[i):liicmi:zi:iyaiIy required water quantities with losses in Gracanica s 211,7 215,61 300,88

Maximum daily required water quantities in WSS Gracanica:
e 2010 Q. q4n=53,281/s
e 2020 Q.4 q4n=64,161/s
e 2035 Q.,4n=86,011l/s
Maximum daily required water quantitiesin Gracanica Municipality:
e 2010 Q. .an=211,701/s
e 2020 Q.xan=215,611/s
e 2035 Q.xan=300,881/s
Maximum daily required water quantities in local WSS of Gracanica Municipality:

e 2010 Q,,,q=158,421/s
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e 2020 Quuan=151,441/s
o 2035 Q.q,=214,87 /s

According to the results, we can see that the necessary maximum daily water quantity in 2020 is
less than the current needs. The reason for this kind of result istha plan of reducing non-revenue
water from current 45 - 50 % to the acceptable 20 %. So, as the first measure for decreasing the
water deficite in the system is, certainly, non-revenue water quantities reduction.

The required water quantities in Gracanica Municipality at the end of the planning period is Q.
daily.=300,88 I/s.

According to the Tuzla Canton Spatial plan the maximum daily water requirements for 2026 is
Quuaxaaiy=226,0 I/s. That meansthat this value comprises with the value obtained in the Study.

Calculating the needsfor the town water supply system, we obtained Quaxqaiy=86,01 I/s.

The estimation for water needs in some certain planning period are very sensitive, especially in
smaller towns. Based on the current consumption, the economy involvement is around 20 %.
However, the construction of a single plant with significant needs for water (this applies
particularly to the food industry), thisratio can change significantly. Unfortunately, at this moment
one can not assume if there will be such consumersin the system.
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Table 59: Estimation of required water quantitiesfor WSS Gracanica

Percentage of population growth: 0,85 %
Projected population in the system scope
Consumption description Mea”us:ftme”t 2010 2012 2015 2020 2025 2030 2035
20.060 20.401 20.924 21.826 22.767 23.748 24.771
Population connected to the system 17.507 18.361 20.924 21.826 22.767 23.748 24.771
Average specificwater consumption of the population I/cap/day 9937 110 115 120 130 140 150
Percentage of population connected to the system % 87,27% 90,00 100,00 100,00 100,00 100,00 100,00
Average water consumption of population I/s 20,14 2338 27,85 30,31 34,26 3848 43,01
Share of economy in water consumption % 20,00 20,00 20,00 20,00 20,00 20,00 20,00
Average water consumption of economy I/'s 5,03 584 6,96 758 856 9,62 10,75
Total average water consumption of population + economy I/s 25,17 29,22 34,81 37,89 42,82 48,10 53,76
Specificconsumption of population + economy I/cap/day 124,21 137,50 143,75 150,00 162,50 175,00 187,50
Total daily average water consumption of population + economy m?/day 2175 2525 3.008 3274 3.700 4156 4645
Total monthly average water consumption population + economy m3/ month 66.144 76.792 91.490 99582 112,530 126408 141274
Total average annual water consumption population+ economy m?/year 793727 921507 1.097.881 1.194.984 1.350.354 1516.897 1.695.285
Coefficient of seasonal consumption variation of population 1,25 1,25 1,25 125 125 1,25 1,25
Maximum daily water consumption of the population I/s 2526 2922 3481 37,89 4282 48,10 53,76
Coefficient of seasonal variation of economy 1,25 1,25 1,30 135 140 1,40 1,40
Maximum daily water consumption of economy I/'s 6,31 7,31 9,05 10,23 11,99 1347 1505
Total maximum daily water consumption (population+economy) I/s 31,57 36,53 43,87 48,12 54,81 61,57 68,81
Total average water losses in the system (non-revenue water amount) % 40,74 44,00 30,00 25,00 25,00 20,00 20,00
Total of needed average daily water quantity with losses I/s 42,48 52,18 49,73 50,52 57,09 60,13 67,20
Total of needed average daily water quantity with losses m3 month 111624 137.129 130.700 132.776 150.039 158.010 176592
Specificwater consumption population + economy with losses I/cap/day 209,62 245,54 205,36 200,00 216,67 218,75 234,38
Total of needed maximum daily water quantity with losses I/s 53,28 65,22 62,66 64,16 73,08 76,96 86,01
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Table 60: Estimation of required water quantitiesfor LC Donja Orahovica

Percentage of population growth: 0,62 %
Projected population in the syste
Consumption description Measlfr:‘ftmem 2010 2012 2015 2020 20
5.500 5.568 5.671 5.848 6.0
Population connected to the system 5.500 5.568 5.671 5.848 6.0
Average specificwater consumption of the population I/ cap/day 100 110 115 120 18
Percentage of population connected to the system % 100,00 100,00 100,00 100,00 100
Average water consumption of population I/'s 637 7,09 755 8,12 9,
Share of economy in water consumption % 20,00 20,00 20,00 20,00 20,
Average water consumption of economy I/'s 159 1,77 1,89 2,03 2
Total average water consumption of population + economy I/s 7,96 8,86 9,44 10,15 11,
Specificconsumption of population + economy I/ cap/day 125,00 168,70 144,60 120,50 120
Total daily average water consumption of population + economy m® day 688 766 815 877 98
Total monthly average water consumption population + economy m®%month 20.911 23.286 24.797 26.680 29.¢
Total average annual water consumption population+ economy m®/year 250.938 279.437 297.562 320.165 357.
Coefficient of seasonal consumption variation of population 150 1,50 1,50 1,50 1,
Maximum daily water consumption of the population I/'s 955 10,63 11,32 12,18 13,
Coefficient of seasonal variation of economy 150 1,50 1,50 1,50 1,
Maximum daily water consumption of economy I/'s 239 2,66 2,83 3,05 34
Total maximum daily water consumption (population+economy) I/s 11,94 13,29 14,15 15,23 17,
Total average water losses in the system (non-revenue water amount) % 50,00 35,00 30,00 25,00 25,
Total of needed average daily water quantity with losses I/s 15,91 13,63 13,48 13,54 15,
Total of needed average daily water quantity with losses m3/month 41.823 35.825 35.424 35574 39
Specificwater consumption population + economy with losses I/ cap/day 250,00 211,54 205,36 200,00 216
Total of needed maximum daily water quantity with losses I/s 23,87 20,45 20,22 20,30 22,

Chapter: Master plan




Table 61: Estimation of required water quantitiesfor LC Stjepan Polje

Percentage of population growth: 0,56 %
Projected population number in the sy
Consumption description Measlfr:‘ftmem 2010 2012 2015 2020 20:
4.000 4.045 4114 4.231 4.3
Population connected to the system 4.000 4.045 4.114 4.231 4.3
Average specificwater consumption of the population I/ cap/day 100 110 115 120 13
Percentage of population connected to the system % 100,00 100,00 100,00 100,00 100
Average water consumption of population I/'s 463 5,15 548 588 6,5
Share of economy in water consumption % 20,00 20,00 20,00 20,00 20,
Average water consumption of economy I/'s 1,16 1,29 1,37 147 1,6
Total average water consumption of population + economy I/s 5,79 6,44 6,84 7,35 8,1
Specificconsumption of population + economy I/ cap/day 125,00 168,70 144,60 120,50 120
Total daily average water consumption of population + economy m®/day 500 556 591 635 70
Total monthly average water consumption population + economy m®%month 15.208 16.918 17.988 19.306 21.5
Total average annual water consumption population+ economy m?/year 182.500 203.021 215.861 231.670 258.
Coefficient of seasonal consumption variation of population 1,50 1,50 1,50 1,50 1,5
Maximum daily water consumption of the population I/'s 6,94 7,73 8,21 882 9,8
Coefficient of seasonal variation of economy 1,50 1,50 1,50 1,50 1,5
Maximum daily water consumption of economy I/'s 1,74 1,93 2,05 220 24
Total maximum daily water consumption (population+economy) I/s 8,68 9,66 10,27 11,02 12,
Total average water losses in the system (non-revenue water amount) % 46,18 35,00 30,00 25,00 25,
Total of needed average daily water quantity with losses I/s 10,75 9,90 9,78 9,79 10,
Total of needed average daily water quantity with losses m%/month 28.260 26.028 25698 25741 28.6
Specificwater consumption population + economy with losses I/ cap/day 232,27 211,54 205,36 200,00 216
Total of needed maximum daily water quantity with losses I/s 16,13 14,86 14,67 14,69 16,
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Table 62: Estimation of required water quantitiesfor LC Lukavica

Percentage of population growth: 2,22 %
Projected population number in the sy
Consumption description Measfr:imem 2010 2012 2015 2020 20
3.200 3.344 3.571 3.986 4.4
Population connected to the system 3.200 3.344 3.571 3.986 4.4
Average specificwater consumption of the population I/ cap/day 100 110 115 120 18
Percentage of population connected to the system % 100,00 100,00 100,00 100,00 100
Average water consumption of population I/'s 3,70 426 4,75 554 66
Share of economy in water consumption % 20,00 20,00 20,00 20,00 20,
Average water consumption of economy I/'s 093 1,06 1,19 1,38 K
Total average water consumption of population + economy I/s 4,63 5,32 5,94 6,92 8,
Specificconsumption of population + economy I/ cap/day 125,00 168,70 144,60 120,50 120
Total daily average water consumption of population + economy m® day 400 460 513 598 72
Total monthly average water consumption population + economy m3/month 12.167 13.984 15.616 18.187 21.¢
Total average annual water consumption population+ economy m®/year 146.000 167.813 187.392 218.241 263.
Coefficient of seasonal consumption variation of population 150 1,50 1,50 1,50 1,
Maximum daily water consumption of the population I/'s 556 6,39 7,13 8,30 10,
Coefficient of seasonal variation of economy 150 1,50 1,50 1,50 1,
Maximum daily water consumption of economy I/'s 1,39 1,60 1,78 2,08 2
Total maximum daily water consumption (population+economy) I/s 6,94 7,98 8,91 10,38 12,
Total average water losses in the system (non-revenue water amount) % 46,18 35,00 30,00 25,00 25,
Total of needed average daily water quantity with losses I/s 8,60 8,19 8,49 9,23 11,
Total of needed average daily water quantity with losses m%/month 22,608 21514 22.309 24.249 29
Specific water consumption population + economy with losses I/ cap/day 232,27 211,54 205,36 200,00 216
Total of needed maximum daily water quantity with losses I/s 12,90 12,28 12,73 13,84 16,
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Table 63: Estimation of required water quantities for LC Malesié¢

Percentage of population growth: 1,10 %
Projected population number in the sy
Consumption description Measlfr:‘ftmem 2010 2012 2015 2020 20
3.500 3.578 3.697 3.905 4.1
Population connected to the system 3.500 3.578 3.697 3.905 4.1
Average specificwater consumption of the population I/ cap/day 100 110 115 120 18
Percentage of population connected to the system % 100,00 100,00 100,00 100,00 100
Average water consumption of population I/'s 405 455 492 542 6,
Share of economy in water consumption % 20,00 20,00 20,00 20,00 20,
Average water consumption of economy I/'s 1,01 1,14 1,23 1,36 1)
Total average water consumption of population + economy I/s 5,06 5,69 6,15 6,78 7
Specificconsumption of population + economy I/ cap/day 125,00 168,70 144,60 120,50 120
Total daily average water consumption of population + economy m® day 438 492 531 586 67
Total monthly average water consumption population + economy m®%month 13.307 14.962 16.165 17.818 20.
Total average annual water consumption population+ economy m®/year 159.688 179.549 193.985 213.821 244.
Coefficient of seasonal consumption variation of population 150 1,50 1,50 1,50 1,
Maximum daily water consumption of the population I/'s 6,08 6,83 7,38 8,14 9,
Coefficient of seasonal variation of economy 150 1,50 1,50 1,50 1,
Maximum daily water consumption of economy I/'s 152 1,71 1,85 2,03 2,
Total maximum daily water consumption (population+economy) I/s 7,60 8,54 9,23 10,17 11,
Total average water losses in the system (non-revenue water amount) % 46,18 35,00 30,00 25,00 25,
Total of needed average daily water quantity with losses I/s 9,41 8,76 8,79 9,04 10,
Total of needed average daily water quantity with losses m3/month 24.727 23.019 23.093 23.758 27.1
Specificwater consumption population + economy with losses I/ cap/day 232,27 211,54 205,36 200,00 216
Total of needed maximum daily water quantity with losses I/s 14,11 13,14 13,18 13,56 15,
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Table 64: Estimation of required water quantities for LC Miri¢ina

Percentage of population growth: 1,46 %
Projected population number in the sy
Consumption description Measlfr:‘ftmem 2010 2012 2015 2020 20
2.756 2.837 2.963 3.186 3.4
Population connected to the system 2.756 2.837 2.963 3.186 3.4
Average specificwater consumption of the population I/ cap/day 100 110 115 120 18
Percentage of population connected to the system % 100,00 100,00 100,00 100,00 100
Average water consumption of population I/'s 3,19 3,61 3,94 443 5,
Share of economy in water consumption % 20,00 20,00 20,00 20,00 20,
Average water consumption of economy I/'s 0.80 0,90 0,99 1,11 1
Total average water consumption of population + economy I/s 3,99 4,52 4,93 5,53 6,
Specificconsumption of population + economy I/ cap/day 125,00 168,70 144,60 120,50 120
Total daily average water consumption of population + economy m® day 345 390 426 478 55
Total monthly average water consumption population + economy m®%month 10.479 11.866 12.957 14.537 16.¢
Total average annual water consumption population+ economy m?/year 125.743 142.388 155.480 174.443 203.
Coefficient of seasonal consumption variation of population 150 1,50 1,50 1,50 1,
Maximum daily water consumption of the population I/'s 478 542 592 6,64 7,
Coefficient of seasonal variation of economy 150 1,50 1,50 1,50 1,
Maximum daily water consumption of economy I/'s 120 1,35 1,48 1,66 1
Total maximum daily water consumption (population+economy) I/s 5,98 6,77 7,40 8,30 9,
Total average water losses in the system (non-revenue water amount) % 46,18 35,00 30,00 25,00 25,
Total of needed average daily water quantity with losses I/s 7,41 6,95 7,04 7,38 8,
Total of needed average daily water quantity with losses m3/month 19.471 18.255 18510 19.383 22
Specificwater consumption population + economy with losses I/ cap/day 232,27 211,54 205,36 200,00 216
Total of needed maximum daily water quantity with losses I/s 11,11 10,42 10,56 11,06 12,
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Table 65: Estimation of required water quantitiesfor LC DZakule

Percentage of population growth: 1,49 %
Projected population number in the sy
Consumption description Measlfr:‘ftmem 2010 2012 2015 2020 20
2.550 2.627 2.746 2.958 3.1
Population connected to the system 2.550 2.627 2.746 2.958 3.1
Average specificwater consumption of the population I/ cap/day 100 110 115 120 18
Percentage of population connected to the system % 100,00 100,00 100,00 100,00 100
Average water consumption of population I/'s 295 3,34 3,66 4,11 4,
Share of economy in water consumption % 20,00 20,00 20,00 20,00 20,
Average water consumption of economy I/'s 0,74 0,84 0,91 1,03 1
Total average water consumption of population + economy I/s 3,69 4,18 4,57 5,13 5,
Specificconsumption of population + economy I/ cap/day 125,00 168,70 144,60 120,50 120
Total daily average water consumption of population + economy m® day 319 361 395 444 51
Total monthly average water consumption population + economy m®%month 9.695 10.986 12.008 13.494 15.1
Total average annual water consumption population+ economy m?/year 116.344 131.831 144.093 161.930 188.
Coefficient of seasonal consumption variation of population 150 1,50 1,50 1,50 1,
Maximum daily water consumption of the population I/'s 443 5,02 548 6,16 7,
Coefficient of seasonal variation of economy 150 1,50 1,50 1,50 1,
Maximum daily water consumption of economy I/'s 1,11 1,25 1,37 1,54 1.8
Total maximum daily water consumption (population+economy) I/s 5,53 6,27 6,85 7,70 8,
Total average water losses in the system(non-revenue water amount) % 46,18 35,00 30,00 25,00 25,
Total of needed average daily water quantity with losses I/s 6,86 6,43 6,53 6,85 7,
Total of needed average daily water quantity with losses m3/month 18.016 16.901 17.154 17.992 20
Specificwater consumption population + economy with losses I/ cap/day 232,27 211,54 205,36 200,00 216
Total of needed maximum daily water quantity with losses I/s 10,28 9,65 9,79 10,27 11,
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Table 66: Estimation of required water quantitiesfor LC Orahovica Gornja

Percentage of population growth: 2,20 %
Projected population number in the sy
Consumption description Measlfr:‘ftmem 2010 2012 2015 2020 20
2.250 2.350 2.509 2.798 3.1
Population connected to the system 2.250 2.350 2.509 2.798 3.1
Average specificwater consumption of the population I/ cap/day 100 110 115 120 18
Percentage of population connected to the system % 100,00 100,00 100,00 100,00 100
Average water consumption of population I/'s 260 2,99 3,34 3,89 4f
Share of economy in water consumption % 20,00 20,00 20,00 20,00 20,
Average water consumption of economy I/'s 065 0,75 0,83 0,97 1,
Total average water consumption of population + economy I/s 3,26 3,74 4,17 4,86 5,¢
Specificconsumption of population + economy I/ cap/day 125,00 168,70 144,60 120,50 120
Total daily average water consumption of population + economy m® day 281 323 361 420 50
Total monthly average water consumption population + economy m®%month 8.555 9.830 10.971 12.766 15.¢
Total average annual water consumption population+ economy m?/year 102.656 117.954 131.651 153.195 185.
Coefficient of seasonal consumption variation of population 150 1,50 1,50 1,50 1,
Maximum daily water consumption of the population I/'s 391 449 5,01 5,83 7
Coefficient of seasonal variation of economy 150 1,50 1,50 1,50 1,
Maximum daily water consumption of economy I/'s 098 1,12 1,25 146 1,
Total maximum daily water consumption (population+economy) I/s 4,88 5,61 6,26 7,29 8,¢
Total average water losses in the system (non-revenue water amount) % 46,18 35,00 30,00 25,00 25,
Total of needed average daily water quantity with losses I/s 6,05 5,75 5,96 6,48 7,8
Total of needed average daily water quantity with losses m3/month 15.896 15.122 15.673 17.022 20
Specificwater consumption population + economy with losses I/ cap/day 232,27 211,54 205,36 200,00 216
Total of needed maximum daily water quantity with losses I/s 9,07 8,63 8,95 9,72 11,
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Table 67: Estimation of required water quantitiesfor LC Doborovci

Percentage of population growth: 4,24 %
Projected population number in the syst
Consumption description Measl‘j:ftmem 2010 2012 2015 2020 202!
1.750 1.901 2.153 2.650 3.26
Population connected to the system 1.750 1.901 2.153 2.650 3.26
Average specificwater consumption of the population I/ cap/day 100 110 115 120 130
Percentage of population connected to the system % 100,00 100,00 100,00 100,00 100,0
Average water consumption of population I/'s 2,03 242 287 3,68 491
Share of economy in water consumption % 20,00 20,00 20,00 20,00 20,0
Average water consumption of economy I/'s 0,51 0,61 0,72 0,92 1,23
Total average water consumption of population + economy I/s 2,53 3,03 3,58 4,60 6,13
Specificconsumption of population + economy I/ cap/day 125,00 168,70 144,60 120,50 120,5
Total daily average water consumption of population + economy m® day 219 261 310 397 530
Total monthly average water consumption population + economy m®%month 6.654 7.952 9.415 12.089 16.11
Total average annual water consumption population+ economy m®year 79.844 95.425 112.981 145.063 193.3
Coefficient of seasonal consumption variation of population 1,50 1,50 1,50 1,50 1,50
Maximum daily water consumption of the population I/'s 3,04 3,63 430 552 7,36
Coefficient of seasonal variation of economy 1,50 1,50 1,50 1,50 1,50
Maximum daily water consumption of economy I/'s 0,76 0,91 107 1,38 1,84
Total maximum daily water consumption (population+economy) I/s 3,80 4,54 5,37 6,90 9,2(
Total average water losses in the system (non-revenue water amount) % 46,18 35,00 30,00 25,00 25,0
Total of needed average daily water quantity with losses I/s 4,70 4,66 5,12 6,13 8,1¢
Total of needed average daily water quantity with losses m3/month 12.364 12.234 13.450 16.118 2148
Specific water consumption population + economy with losses I/ cap/day 232,27 211,54 205,36 200,00 216,
Total of needed maximum daily water quantity with losses I/s 7,06 6,98 7,68 9,20 12,21
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Table 68: Estimation of required water quantitiesfor LC Soko

Percentage of population growth: 0,92 %
Projected population number in the syst
Consumption description Measl‘j:ftmem 2010 2012 2015 2020 202!
2.120 2.159 2.219 2.322 2.43
Population connected to the system 2.120 2.159 2.219 2.322 2.43
Average specificwater consumption of the population I/ cap/day 100 110 115 120 130
Percentage of population connected to the system % 100,00 100,00 100,00 100,00 100,0
Average water consumption of population I/'s 245 2,75 295 323 3,66
Share of economy in water consumption % 20,00 20,00 20,00 20,00 20,0
Average water consumption of economy I/'s 0,61 0,69 0,74 0,81 0,91
Total average water consumption of population + economy I/s 3,07 3,44 3,69 4,03 4,57
Specificconsumption of population + economy I/ cap/day 125,00 168,70 144,60 120,50 120,5
Total daily average water consumption of population + economy m® day 265 297 319 348 395
Total monthly average water consumption population + economy m3/month 8.060 9.029 9.701 10.595 12.01
Total average annual water consumption population+ economy m3/year 96.725 108.353 116.417 127.139 144.1
Coefficient of seasonal consumption variation of population 1,50 1,50 1,50 1,50 1,50
Maximum daily water consumption of the population I/'s 3,68 4,12 443 484 5,49
Coefficient of seasonal variation of economy 1,50 1,50 150 1,50 1,50
Maximum daily water consumption of economy I/'s 0,92 1,03 1,11 1,21 1,37
Total maximum daily water consumption (population+economy) I/s 4,60 5,15 5,54 6,05 6,8€
Total average water losses in the system (non-revenue water amount) % 46,18 35,00 30,00 25,00 25,0
Total of needed average daily water quantity with losses I/s 5,70 5,29 5,27 5,38 6,0¢
Total of needed average daily water quantity with losses m3/month 14.978 13.891 13.859 14.127 16.01
Specific water consumption population + economy with losses I/ cap/day 232,27 211,54 205,36 200,00 216,
Total of needed maximum daily water quantity with losses I/s 8,55 7,93 7,91 8,06 9,14
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Table 69: Estimation of required water quantities for LC Babi¢i

Percentage of population growth: 0,20 %
Projected population number in the syst
Consumption description Measl‘j:ftmem 2010 2012 2015 2020 202!
2.700 2.711 2.727 2.754 2.78
Population connected to the system 2.700 2.711 2.727 2.754 2.78
Average specificwater consumption of the population I/ cap/day 100 110 115 120 130
Percentage of population connected to the system % 100,00 100,00 100,00 100,00 100,0
Average water consumption of population I/'s 3,13 3,45 363 3,83 4,19
Share of economy in water consumption % 20,00 20,00 20,00 20,00 20,0
Average water consumption of economy I/'s 0,78 0,86 091 0,96 1,05
Total average water consumption of population + economy I/s 3,91 4,31 4,54 4,78 5,23
Specificconsumption of population + economy I/ cap/day 125,00 168,70 144,60 120,50 120,5
Total daily average water consumption of population + economy m® day 338 373 392 413 452
Total monthly average water consumption population + economy m3/month 10.266 11.337 11.924 12.567 13.75
Total average annual water consumption population+ economy m3/year 123.188 136.049 143.088 150.808 165.0
Coefficient of seasonal consumption variation of population 1,50 1,50 1,50 1,50 1,50
Maximum daily water consumption of the population I/'s 469 5,18 544 5,74 6,28
Coefficient of seasonal variation of economy 1,50 1,50 150 1,50 1,50
Maximum daily water consumption of economy I/'s 1,17 1,29 1,36 143 1,57
Total maximum daily water consumption (population+economy) I/s 5,86 6,47 6,81 7,17 7,8¢
Total average water losses in the system (non-revenue water amount) % 46,18 35,00 30,00 25,00 25,0
Total of needed average daily water quantity with losses I/s 7,26 6,64 6,48 6,38 6,9¢
Total of needed average daily water quantity with losses m3/month 19.075 17.442 17.034 16.756 18.33
Specific water consumption population + economy with losses I/ cap/day 232,27 211,54 205,36 200,00 216,
Total of needed maximum daily water quantity with losses I/s 10,89 9,96 9,72 9,56 10,4
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Table 70: Estimation of required water quantitiesfor LC Skahovica

Percentage of population growth: 0,50 %
Projected population number in the sy
Consumption description Measlfr:imem 2010 2012 2015 2020 20
1.480 1.495 1.517 1.556 1.5
Population connected to the system 1.480 1.495 1.517 1.556 1.5
Average specificwater consumption of the population I/ cap/day 100 110 115 120 18
Percentage of population connected to the system % 100,00 100,00 100,00 100,00 100
Average water consumption of population I/'s 1,71 1,90 2,02 2,16 24
Share of economy in water consumption % 20,00 20,00 20,00 20,00 20,
Average water consumption of economy I/'s 043 0,48 0,50 0,54 0/
Total average water consumption of population + economy I/s 2,14 2,38 2,52 2,70 3,
Specificconsumption of population + economy I/ cap/day 125,00 168,70 144,60 120,50 120
Total daily average water consumption of population + economy m® day 185 206 218 233 25
Total monthly average water consumption population + economy m3/month 5.627 6.252 6.635 7.098 7.8
Total average annual water consumption population+ economy m®/year 67.525 75.022 79.615 85.174 94.¢
Coefficient of seasonal consumption variation of population 150 1,50 1,50 1,50 1,
Maximum daily water consumption of the population I/'s 257 285 3,03 324 3%
Coefficient of seasonal variation of economy 150 1,50 1,50 1,50 1,
Maximum daily water consumption of economy I/'s 064 0,71 0,76 0,81 0,
Total maximum daily water consumption (population+economy) I/s 3,21 3,57 3,79 4,05 4,
Total average water losses in the system(non-revenue water amount) % 46,18 35,00 30,00 25,00 25,
Total of needed average daily water quantity with losses I/s 3,98 3,66 3,61 3,60 4,(
Total of needed average daily water quantity with losses m3/month 10.456 9618 9.478 9.464 10.f
Specificwater consumption population + economy with losses I/ cap/day 232,27 211,54 205,36 200,00 216
Total of needed maximum daily water quantity with losses I/s 5,97 5,49 5,41 5,40 6,
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Table 71: Estimation of required water quantitiesfor LC Donja Lohinja

Percentage of population growth: 0,50 %
Projected population number in the sy
Consumption description Measlfr:‘ftmem 2010 2012 2015 2020 20
1.316 1.329 1.349 1.383 1.4
Population connected to the system 1.316 1.329 1.349 1.383 1.4
Average specificwater consumption of the population I/ cap/day 100 110 115 120 18
Percentage of population connected to the system % 100,00 100,00 100,00 100,00 100
Average water consumption of population I/'s 152 1,69 1,80 1,92 2,
Share of economy in water consumption % 20,00 20,00 20,00 20,00 20,
Average water consumption of economy I/'s 0,38 0,42 0,45 0,48 0/
Total average water consumption of population + economy I/s 1,90 2,12 2,24 2,40 2,6
Specificconsumption of population + economy I/ cap/day 125,00 168,70 144,60 120,50 120
Total daily average water consumption of population + economy m® day 165 183 194 207 23
Total monthly average water consumption population + economy m®%month 5.004 5.559 5.899 6.311 7.0
Total average annual water consumption population+ economy m®/year 60.043 66.709 70.792 75.736 84.1
Coefficient of seasonal consumption variation of population 150 1,50 1,50 1,50 1,
Maximum daily water consumption of the population I/'s 228 254 2,69 2,88 3/
Coefficient of seasonal variation of economy 150 1,50 1,50 1,50 1,
Maximum daily water consumption of economy I/'s 057 0,63 0,67 0,72 [oF:
Total maximum daily water consumption (population+economy) I/s 2,86 3,17 3,37 3,60 4,(
Total average water losses in the system (non-revenue water amount) % 46,18 35,00 30,00 25,00 25,
Total of needed average daily water quantity with losses I/s 3,54 3,25 3,21 3,20 3,
Total of needed average daily water quantity with losses m3/month 9.297 8.552 8.428 8.415 93
Specificwater consumption population + economy with losses I/ cap/day 232,27 211,54 205,36 200,00 216
Total of needed maximum daily water quantity with losses I/s 5,31 4,88 4,81 4,80 5,
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Table 72: Estimation of required water quantitiesfor LC Vranovidi

Percentage of population growth: 0,50 %
Projected population number in the syst
Consumption description Measl‘j:ftmem 2010 2012 2015 2020 202!
1.042 1.052 1.068 1.095 1.12
Population connected to the system 1.042 1.052 1.068 1.095 1.12:
Average specificwater consumption of the population I/ cap/day 100 110 115 120 130
Percentage of population connected to the system % 100,00 100,00 100,00 100,00 100,0
Average water consumption of population I/'s 1,21 1,34 142 1,52 1,69
Share of economy in water consumption % 20,00 20,00 20,00 20,00 20,0
Average water consumption of economy I/'s 0,30 0,33 0,36 0,38 0,42
Total average water consumption of population + economy I/s 1,51 1,67 1,78 1,90 2,11
Specificconsumption of population + economy I/ cap/day 125,00 168,70 144,60 120,50 120,5
Total daily average water consumption of population + economy m® day 130 145 154 164 182
Total monthly average water consumption population + economy m3/month 3.962 4.402 4.671 4.997 5.55
Total average annual water consumption population+ economy m3/year 47.541 52.820 56.053 59.967 66.6(
Coefficient of seasonal consumption variation of population 1,50 1,50 1,50 1,50 1,50
Maximum daily water consumption of the population I/'s 1,81 2,01 2,13 2,28 2,53
Coefficient of seasonal variation of economy 1,50 1,50 150 1,50 1,50
Maximum daily water consumption of economy I/'s 0,45 0,50 053 0,57 0,63
Total maximum daily water consumption (population+economy) I/s 2,26 2,51 2,67 2,85 3,17
Total average water losses in the system (non-revenue water amount) % 46,18 35,00 30,00 25,00 25,0
Total of needed average daily water quantity with losses I/s 2,80 2,58 2,54 2,54 2,82
Total of needed average daily water quantity with losses m3/month 7.362 6.772 6673 6.663 7.40
Specific water consumption population + economy with losses I/ cap/day 232,27 211,54 205,36 200,00 216,
Total of needed maximum daily water quantity with losses I/s 4,20 3,87 3,81 3,80 4,22
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Table 73: Estimation of required water quantitiesfor LC Piskavica

Percentage of population growth: 0,50 %
Projected population number in the syst
Consumption description Measl‘j:ftmem 2010 2012 2015 2020 202!
924 933 947 971 996
Population connected to the system 924 933 947 971 996
Average specificwater consumption of the population I/ cap/day 100 110 115 120 130
Percentage of population connected to the system % 100,00 100,00 100,00 100,00 100,0
Average water consumption of population I/'s 1,07 1,19 126 1,35 1,50
Share of economy in water consumption % 20,00 20,00 20,00 20,00 20,0
Average water consumption of economy I/'s 0,27 0,30 032 0,34 0,37
Total average water consumption of population + economy I/s 1,34 1,49 1,58 1,69 1,87
Specificconsumption of population + economy I/ cap/day 125,00 168,70 144,60 120,50 120,5
Total daily average water consumption of population + economy m® day 116 128 136 146 162
Total monthly average water consumption population + economy m3/month 3.513 3.903 4.142 4.431 4.92
Total average annual water consumption population+ economy m3/year 42.158 46.838 49.705 53.176 59.0¢
Coefficient of seasonal consumption variation of population 1,50 1,50 1,50 1,50 1,50
Maximum daily water consumption of the population I/'s 1,60 1,78 189 2,02 2,25
Coefficient of seasonal variation of economy 1,50 1,50 150 1,50 1,50
Maximum daily water consumption of economy I/'s 0,40 0,45 047 0,51 0,56
Total maximum daily water consumption (population+economy) I/s 2,01 2,23 2,36 2,53 2,81
Total average water losses in the system (non-revenue water amount) % 46,18 35,00 30,00 25,00 25,0
Total of needed average daily water quantity with losses I/s 2,48 2,28 2,25 2,25 2,5(
Total of needed average daily water quantity with losses m3/month 6528 6.005 5917 5.908 6.56:
Specific water consumption population + economy with losses I/ cap/day 232,27 211,54 205,36 200,00 216,
Total of needed maximum daily water quantity with losses I/s 3,73 3,43 3,38 3,37 3,75
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Table 74: Estimation of required water quantitiesfor LC Rasljeva

Percentage of population growth: 0,50 %
Projected population number in the syst
Consumption description Measl‘j:ftmem 2010 2012 2015 2020 202!
1.092 1.103 1.120 1.148 1.17
Population connected to the system 1.092 1.103 1.120 1.148 1.17
Average specificwater consumption of the population I/ cap/day 100 110 115 120 130
Percentage of population connected to the system % 100,00 100,00 100,00 100,00 100,0
Average water consumption of population I/'s 1,26 1,40 149 1,59 1,77
Share of economy in water consumption % 20,00 20,00 20,00 20,00 20,0
Average water consumption of economy I/'s 0,32 0,35 037 0,40 0,44
Total average water consumption of population + economy I/s 1,58 1,76 1,86 1,99 2,21
Specificconsumption of population + economy I/ cap/day 125,00 168,70 144,60 120,50 120,5
Total daily average water consumption of population + economy m® day 137 152 161 172 191
Total monthly average water consumption population + economy m3/month 4.152 4.613 4.895 5.237 5.81
Total average annual water consumption population+ economy m3/year 49.823 55.354 58.743 62.845 69.8(
Coefficient of seasonal consumption variation of population 1,50 1,50 1,50 1,50 1,50
Maximum daily water consumption of the population I/'s 1,90 2,11 224 239 2,66
Coefficient of seasonal variation of economy 1,50 1,50 150 1,50 1,50
Maximum daily water consumption of economy I/'s 0,47 0,53 056 0,60 0,66
Total maximum daily water consumption (population+economy) I/s 2,37 2,63 2,79 2,99 3,32
Total average water losses in the system (non-revenue water amount) % 46,18 35,00 30,00 25,00 25,0
Total of needed average daily water quantity with losses I/s 2,94 2,70 2,66 2,66 2,95
Total of needed average daily water quantity with losses m3/month 7715 7.097 6.993 6.983 7.75
Specific water consumption population + economy with losses I/ cap/day 232,27 211,54 205,36 200,00 216,
Total of needed maximum daily water quantity with losses I/s 4,40 4,05 3,99 3,99 4,4¢
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Table 75: Estimation of required water quantitiesfor LC Gornja Lohinja

Percentage of population growth: 0,50 %
Projected population number in the syst
Consumption description Measl‘j:ftmem 2010 2012 2015 2020 202!
159 161 163 167 171
Population connected to the system 159 161 163 167 171
Average specificwater consumption of the population I/ cap/day 100 110 115 120 130
Percentage of population connected to the system % 100,00 100,00 100,00 100,00 100,0
Average water consumption of population I/'s 0,18 0,20 022 0,23 0,26
Share of economy in water consumption % 20,00 20,00 20,00 20,00 20,0
Average water consumption of economy I/'s 0,05 0,05 0,05 0,06 0,06
Total average water consumption of population + economy I/s 0,23 0,26 0,27 0,29 0,32
Specificconsumption of population + economy I/ cap/day 125,00 168,70 144,60 120,50 120,5
Total daily average water consumption of population + economy m® day 20 22 23 25 28
Total monthly average water consumption population + economy m3/month 605 672 713 763 847
Total average annual water consumption population+ economy m3/year 7.254 8.060 8.553 9.150 10.1€
Coefficient of seasonal consumption variation of population 1,50 1,50 1,50 1,50 1,50
Maximum daily water consumption of the population I/'s 0,28 0,31 033 0,35 0,39
Coefficient of seasonal variation of economy 1,50 1,50 150 1,50 1,50
Maximum daily water consumption of economy I/'s 0,07 0,08 0,08 0,09 0,10
Total maximum daily water consumption (population+economy) I/s 0,35 0,38 0,41 0,44 0,4¢
Total average water losses in the system (non-revenue water amount) % 46,18 35,00 30,00 25,00 25,0
Total of needed average daily water quantity with losses I/s 0,43 0,39 0,39 0,39 0,43
Total of needed average daily water quantity with losses m3/month 1.123 1.033 1.018 1.017 1.12
Specific water consumption population + economy with losses I/ cap/day 232,27 211,54 205,36 200,00 216,
Total of needed maximum daily water quantity with losses I/s 0,64 0,59 0,58 0,58 0,64
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Table 76: Estimation of required water quantitiesfor LC Trnovci

Percentage of population growth: 0,50 %
Projected population number in the syst
Consumption description Measl‘j:ftmem 2010 2012 2015 2020 202!
737 744 756 775 794
Population connected to the system 737 744 756 775 794
Average specificwater consumption of the population I/ cap/day 100 110 115 120 130
Percentage of population connected to the system % 100,00 100,00 100,00 100,00 100,0
Average water consumption of population I/'s 0,85 0,95 101 1,08 1,20
Share of economy in water consumption % 20,00 20,00 20,00 20,00 20,0
Average water consumption of economy I/'s 0,21 0,24 025 0,27 0,30
Total average water consumption of population + economy I/s 1,07 1,18 1,26 1,34 1,49
Specificconsumption of population + economy I/ cap/day 125,00 168,70 144,60 120,50 120,5
Total daily average water consumption of population + economy m® day 92 102 109 116 129
Total monthly average water consumption population + economy m3/month 2.802 3.113 3.304 3.535 3.92
Total average annual water consumption population+ economy m?/year 33.626 37.359 39.646 42.414 47.1C
Coefficient of seasonal consumption variation of population 1,50 1,50 1,50 1,50 1,50
Maximum daily water consumption of the population I/'s 1,28 142 1,51 1,61 1,76
Coefficient of seasonal variation of economy 1,50 1,50 150 1,50 1,50
Maximum daily water consumption of economy I/'s 0,32 0,36 038 0,40 0,45
Total maximum daily water consumption (population+economy) I/s 1,60 1,78 1,89 2,02 2,24
Total average water losses in the system (non-revenue water amount) % 46,18 35,00 30,00 25,00 25,0
Total of needed average daily water quantity with losses I/s 1,98 1,82 1,80 1,79 1,9¢
Total of needed average daily water quantity with losses m3/month 5207 4.790 4720 4713 5.23¢
Specific water consumption population + economy with losses I/ cap/day 232,27 211,54 205,36 200,00 216,
Total of needed maximum daily water quantity with losses I/s 2,97 2,73 2,69 2,69 2,9¢
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Table 77: : Estimation of required water quantitiesfor LC Prijeko Brdo

Percentage of population growth: 0,50 %
Projected population number in the syst
Consumption description Measl‘j:ftmem 2010 2012 2015 2020 202!
675 682 692 710 727
Population connected to the system 675 682 692 710 727
Average specificwater consumption of the population I/ cap/day 100 110 115 120 130
Percentage of population connected to the system % 100,00 100,00 100,00 100,00 100,0
Average water consumption of population I/'s 0,78 087 092 0,99 1,08
Share of economy in water consumption % 20,00 20,00 20,00 20,00 20,0
Average water consumption of economy I/'s 0,20 0,22 023 0,25 0,27
Total average water consumption of population + economy I/s 0,98 1,08 1,15 1,23 1,37
Specificconsumption of population + economy I/ cap/day 125,00 168,70 144,60 120,50 120,5
Total daily average water consumption of population + economy m® day 84 94 99 106 118
Total monthly average water consumption population + economy m3/month 2.566 2.851 3.026 3.237 3.59
Total average annual water consumption population+ economy m?/year 30.797 34.216 36.311 38.846 43.14
Coefficient of seasonal consumption variation of population 1,50 1,50 1,50 1,50 1,50
Maximum daily water consumption of the population I/'s 1,17 1,30 138 148 1,64
Coefficient of seasonal variation of economy 1,50 1,50 150 1,50 1,50
Maximum daily water consumption of economy I/'s 0,29 0,33 035 0,37 0,41
Total maximum daily water consumption (population+economy) I/s 1,46 1,63 1,73 1,85 2,05
Total average water losses in the system (non-revenue water amount) % 46,18 35,00 30,00 25,00 25,0
Total of needed average daily water quantity with losses I/s 1,81 1,67 1,64 1,64 1,82
Total of needed average daily water quantity with losses m3/month 4769 4.387 4323 4316 4.79:
Specific water consumption population + economy with losses I/ cap/day 232,27 211,54 205,36 200,00 216,
Total of needed maximum daily water quantity with losses I/s 2,72 2,50 2,47 2,46 2,74
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Table 78: Estimation of required water quantities for LC Buk

Percentage of population growth: 0,50 %
Projected population number in the syst
Consumption description Measl‘j:ftmem 2010 2012 2015 2020 202!
375 379 384 394 404
Population connected to the system 375 379 384 394 404
Average specificwater consumption of the population I/ cap/day 100 110 115 120 130
Percentage of population connected to the system % 100,00 100,00 100,00 100,00 100,0
Average water consumption of population I/'s 0,43 0,48 051 0,55 0,61
Share of economy in water consumption % 20,00 20,00 20,00 20,00 20,0
Average water consumption of economy I/'s 0,11 0,12 0,13 0,14 0,15
Total average water consumption of population + economy I/s 0,54 0,60 0,64 0,68 0,7€
Specificconsumption of population + economy I/ cap/day 125,00 168,70 144,60 120,50 120,5
Total daily average water consumption of population + economy m® day 47 52 55 59 66
Total monthly average water consumption population + economy m3/month 1.426 1.584 1.681 1.798 1.99
Total average annual water consumption population+ economy m3/year 17.109 19.009 20.173 21.581 23.97
Coefficient of seasonal consumption variation of population 1,50 1,50 1,50 1,50 1,50
Maximum daily water consumption of the population I/'s 0,65 0,72 077 0,82 0,91
Coefficient of seasonal variation of economy 1,50 1,50 150 1,50 1,50
Maximum daily water consumption of economy I/'s 0,16 0,18 0,19 0,21 0,23
Total maximum daily water consumption (population+economy) I/s 0,81 0,90 0,96 1,03 1,14
Total average water losses in the system (non-revenue water amount) % 46,18 35,00 30,00 25,00 25,0
Total of needed average daily water quantity with losses I/s 1,01 0,93 0,91 0,91 1,01
Total of needed average daily water quantity with losses m3/month 25649 2437 2.402 2.398 2.66:
Specific water consumption population + economy with losses I/ cap/day 232,27 211,54 205,36 200,00 216,
Total of needed maximum daily water quantity with losses I/s 1,51 1,39 1,37 1,37 1,52
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Table 79: Estimation of required water quantitiesfor LC Gornji Doborovci

Percentage of population growth: 0,50 %
Projected population number in the syst
Consumption description Measl‘j:ftmem 2010 2012 2015 2020 202!
740 747 759 778 797
Population connected to the system 740 747 759 778 797
Average specificwater consumption of the population I/ cap/day 100 110 115 120 130
Percentage of population connected to the system % 100,00 100,00 100,00 100,00 100,0
Average water consumption of population I/'s 0,86 0,95 101 1,08 1,20
Share of economy in water consumption % 20,00 20,00 20,00 20,00 20,0
Average water consumption of economy I/'s 0,21 0,24 025 0,27 0,30
Total average water consumption of population + economy I/s 1,07 1,19 1,26 1,35 1,50
Specificconsumption of population + economy I/ cap/day 125,00 168,70 144,60 120,50 120,5
Total daily average water consumption of population + economy m® day 93 103 109 117 130
Total monthly average water consumption population + economy m3/month 2.814 3.126 3.317 3.549 3.94
Total average annual water consumption population+ economy m3/year 33.763 37.511 39.807 42.587 47.3C
Coefficient of seasonal consumption variation of population 1,50 1,50 1,50 1,50 1,50
Maximum daily water consumption of the population I/'s 1,28 143 1,51 1,62 1,80
Coefficient of seasonal variation of economy 1,50 1,50 150 1,50 1,50
Maximum daily water consumption of economy I/'s 0,32 0,36 038 0,41 0,45
Total maximum daily water consumption (population+economy) I/s 1,61 1,78 1,89 2,03 2,25
Total average water losses in the system (non-revenue water amount) % 46,18 35,00 30,00 25,00 25,0
Total of needed average daily water quantity with losses I/s 1,99 1,83 1,80 1,80 2,0(
Total of needed average daily water quantity with losses m3/month 5228 4.809 4739 4732 5.25
Specific water consumption population + economy with losses I/ cap/day 232,27 211,54 205,36 200,00 216,
Total of needed maximum daily water quantity with losses I/s 2,98 2,74 2,70 2,70 3,0C
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Table 80: Estimation of required water quantities for Gracanica Municipality

Projected population number in the municipal ¢

Water supply systems Measlljr:‘;mem 2010 2012 2015 2020 2025
58.926 60.147 62052 65.442 69.130
Maximum daily water needs
festttir;l?r:ieo; P(:il"barveaquired water quantities for town GraCanica and Vs 5328 6522 6266 64.16 7308
Estimation of required water quantities for Soko I/s 8,55 793 791 8,06 9,14
Estimation of required water quantities for Skahovica I/s 597 549 541 5,40 6,00
Estimation of required water quantities for Donju Orahovicu I/s 2387 20,45 20,22 20,30 22,68
Estimation of required water quantities for Stjepan Polje I/s 16,13 14,86 14,67 14,69 16,37
Estimation of required water quantities for Lukavicu I/s 1290 12,28 12,73 13,84 16,73
Estimation of required water quantities for Malesice I's 14,11 13,14 13,18 13,56 15,52
Estimation of required water quantities for Miri¢inu I's 11,11 10,42 10,56 11,06 12,89
Estimation of required water quantities for Dzakule I/s 10,28 9,65 9,79 10,27 11,98
Estimation of required water quantities for Orahovica Gornja I/s 9,07 863 8,95 9,72 11,74
Estimation of required water quantities for Dobrovci I/s 7,06 698 768 9,20 12,26
Estimation of required water quantities for Babici I/'s 10,89 9,96 9,72 9,56 10,47
Estimation of required water quantities for za Donja Lohinja I/s 5,31 488 481 480 5,33
Estimation of required water quantities for Gornja Lohinja I/s 0,64 059 058 0,58 0,64
Estimation of required water quantities for Vranovice I/s 4,20 387 381 3,80 422
Estimation of required water quantities for Piskavica I/s 3,73 343 338 337 3,75
Estimation of required water quantities for Rasljevu I/s 440 405 399 3,99 443
Estimation of required water quantities for Trnovce I/s 297 2773 2,69 2,69 2,99
Estimation of required water quantities for Prijeko Brdo I/s 2,72 250 247 2,46 2,74
Estimation of required water quantities for Buk I/s 1,51 139 137 137 1,52
Estimation of required water quantities for Gornje Doborovce I/s 2,98 274 2,70 2,70 3,00
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" Required daily maximum water quantities with lossesin total

211,70

211,19

209,29

215,61

247,48

Table 81: Projected population number in Gracanica Municipality area

Projected population number in the municipal area

2010 2012 2015 2020 2025 2030 2035
Local community
58.926 60.237 62.257 65.777 69.496 73.425 77.577
Projected population number in local communities

Gracanica 17.760 18.062 18.525 19.324 20.156 21.025 21931
Skahovica 1.480 1.495 1517 1556 1595 1.635 1677
Donja Orahovica 5.500 5.568 5671 5.848 6.030 6.218 6411
Stjepan Polje 4.000 4.045 4114 4231 4352 4476 4604
Lukavica 3.200 3.344 3571 3.986 4449 4965 5542
Malesiéi 3.500 3.578 3697 3.905 4.125 4.358 4603
Miri¢ina 2.756 2.837 2963 3.186 3.426 3.684 3.961
DZzakule 2.550 2627 2746 2.958 3.185 3.430 3.694
Orahovica Gornja 2.250 2.350 2509 2.798 3.120 3.480 3.880
Doborovci 1.750 1.901 2.153 2650 3.260 4012 4936
Soko 2120 2.159 2219 2322 2430 2544 2662
Babici 2.700 2711 2727 2.754 2.782 2810 2.838
Pribava 2.300 2.339 2399 2503 2611 2.724 2.842
Donja Lohinja 1316 1.329 1.349 1.383 1.418 1.454 1.491
Vranoviéi 1.042 1.052 1.068 1.095 1.123 1.151 1.180
Piskavica 924 933 947 971 996 1.021 1.047
Rasljeva 1.092 1.103 1120 1.148 1177 1.207 1237
Gornja Lohinja 159 161 163 167 171 176 180
Trnovci 737 744 756 775 794 814 835
Prijeko Brdo 675 682 692 710 727 746 765
Buk 375 379 384 394 404 414 425
Gornji Doborovci 740 747 759 778 797 818 838
Population in total 58.926 60.147 62.052 65.442 69.131 73.161 77.579
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Table 82: Projected population number in WSS Gracanica town area

Projected population number in the municipal area

municipality:

2010 2012 2015 2020 2025 2030
Town WSS
20.060 20.402 20.925 21.827 22.768 23.749
Projected population number in local communities

Gracanica 17.760 18.062 18.525 19.324 20.156 21.025

Pribava 2.300 2.339 2399 2503 2611 2.724
Population in total 20.060 20.402 20.925 21.827 22.768 23.749
Expressed in percentsof total population number in 34,04% 33,92% 33,72% 33,35% 32,03% 32,46%
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Table 83: Estimation of required water quantitiesin local WSS Gracanica

Estimation of required water quantities in local WSS Gracanica

Percentage of population growth: 1,23 %
Projected population number in the system area

Consumption description Measﬁ;ﬁmem 2010 2012 2015 2020 2025 203
38.866 39.745 41.127 43.616 46.364 49.4
Population connected to the system 38.866 39.745 41.127 43.616 46.364 494
Average specific water consumption of the population I/cap/day 100,00 110,00 115,00 120,00 130,00 140,
Percentage of population connected to the system % 100,00 100,00 100,00 100,00 100,00 100,
Average water consumption of population I/'s 44,98 50,60 54,74 60,58 69,76 80,(
Share of economy in water consumption % 25,00 25,00 25,00 25,00 25,00 25,
Average water consumption of economy I/s 11,25 12,65 13,69 15,14 17,44 20,(
Total average water consumption of population + economy I/s 56,23 63,25 68,43 75,72 87,20 100,
Specific consumption of population + economy I/cap/day 125,00 137,50 143,75 150,00 162,50 175,
Total daily average water consumption of population + economy m®/day 4.858 5.465 5912 6542 7534 8.6
Total monthly average water consumption population + economy m®/month 147.772 166.226 179.826 198.996 229.162 263.(
Total average annual water consumption population+ economy m®/year 1.773.261 1.994.718 2.157.907 2.387.952 2.749.948 3.156.
Coefficient of seasonal consumption variation of population 1,50 1,50 1,50 1,50 1,50 15
Maximum daily water consumption of the population I/s 67,48 75,90 82,11 90,87 104,64 120,
Coefficient of seasonal variation of economy 1,50 1,50 150 1,50 1,50 15
Maximum daily water consumption of economy I/'s 16,87 18,98 20,53 22,72 26,16 30,
Total maximum daily water consumption (population+economy) /s 84,34 94,88 102,64 113,58 130,80 150,
Total average water losses in the system(non-revenue water amount) % 46,76 35,00 30,00 25,00 25,00 20,
Total of needed average daily water quantity with losses /s 105,61 97,31 97,75 100,96 116,27 125,
Total of needed average daily water quantity with losses m*/month 277551 255.733 256.894 265.328 305.550 328.
Specific water consumption population + economy with losses I/cap/day 234,78 211,54 205,36 200,00 216,67 218,
Total of needed maximum daily water quantity with losses /s 158,42 145,97 146,63 151,44 174,40 187,
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Table 84: Estimation of required water quantitiesin Gracanica Municipality are for the planning period untill 2035

Procenat prirasta stanovnistva: 1,106 %
Projected population number in the system area
Consumption description Measﬁ;ﬁmem 2010 2012 2015 2020 2025
58.926 60.147 62.052 65.442 69.130 ’

Population connected to the system 56.373 58.107 62.052 65.442 69.130 Y
Average specific water consumption of the population |/cap/day 99,80 110,00 115,00 120,00 130,00
Percentage of population connected to the system % 9567 96,61 100,00 100,00 100,00
Average water consumption of population I/s 65,12 73,98 82,59 90,89 104,02
Share of economy in water consumption % 25,00 25,00 25,00 25,00 25,00
Average water consumption of economy I/s 16,28 18,49 20,65 22,72 26,00
Total average water consumption of population + economy /s 81,40 92,47 103,24 113,61 130,02 T
Specific consumption of population + economy I/cap/day 124,75 137,50 143,75 150,00 162,50 ]
Total daily average water consumption of population + economy m®/day 7.033 7990 8.920 9.816 11234
Total monthly average water consumption population + economy m*/month 213916 243.019 271.316 298.578 341.692 &
Total average annual water consumption population+ economy m®/year 2.566.989 2.916.224 3.255.788 3.582.936 4.100.302 4.
Coefficient of seasonal consumption variation of population 1,42 1,42 1,42 1,42 142
Maximum daily water consumption of the population I/'s 92,73 105,12 116,93 128,76 147,46 i
Coefficient of seasonal variation of economy 1,42 1,42 1,43 1,45 147
Maximum daily water consumption of economy I/'s 23,18 26,28 29,58 32,95 38,15
Total maximum daily water consumption (population+economy) /s 115,92 131,40 146,51 161,71 185,61 y
Total average water losses in the system(non-revenue water amount) % 45,03 38,14 30,00 25,00 25,00
Total of needed average daily water quantity with losses /s 148,09 149,49 147,49 151,49 173,36 i
Total of needed average daily water quantity with losses m®/month 389.176 392.862 387.594 398.104 455.589 4
Specific water consumption population + economy with losses |/cap/day 226,97 222,28 205,36 200,00 216,67 :
Total of needed maximum daily water quantity with losses /s 2117 212,43 209,29 215,61 247,48 y
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2.9.2.6 WATERBALANCESIN THEPLANNING PERIOD UNTILL2035

The items Error! Reference source not found. Error! Reference source not found., 2.5 Local water

supply systems IN GRACANICA Municipality and 2.9.2.1 Abstracted waterinG r a ¢ &mWw ¢ a
the dataon water production, i.e. sources capacities.

The previous tables show the estimation of required water quantities in the planning period untill
2035. The data are given separatelly for all systems, as well as for Gracanica Municipality.

With these data we can make the water balances estimation, i.e. needs, sources capacities, as well
asthe water quantities deficit at the sources.

The Table 87: shows the reviw of minimum source yield in Gracanica Municipality, water
requirements and water quantities deficit at the sources.

The total new water quantity that needs to be inserted into the system until the end of the
planning period isQ=218,401/s.
2.9.2.6.1 WATER BALANCE IN WSS GRACANICA - UNTILL 2035

The Table 85: shows the reviw of minimum source yield in WSS Gracanica, water requirements and
water quantities deficit at the sources.

While calculating the sources yield, it was planned that the natural sources "llidza" and "Vrelo" of
total minimum yield Q;»=8,5 I/'s, should be used for supplying the settlement Soko.

However, tha lack of water in the system, besides non-revenue water reduction, should be solved
by finding the new source. Dynamic of implementation of new water quantities in the system is
following:

e untill2015 the additional Q=30,0 I/s of water,
e untill 2020 the additional Q=20,0 I/sof water , and
e untill 2030 the additional Q=15,0 I/s of water.

That means that the new water quantity which needsto be inserted into the system utnill the end
of the planning period is @=65,0 I/s.

In this moment it is not know which source will be used. It is a matter of the investigation works
which will indicate the location of these new water quantities.

2.9.2.6.2 WATER BALANCE IN LOCAL WATER SUPPLY SYSTEMS IN GRACANICA MUNICIPALITY —
UNTILL2035

The Table 86: Water balance in Gracanica Municipality — without the town i 2.5 Local water supply
systems in Gracanica Municipality area shows the reviw of minimum source yield in Gracanica
Municipality, water requirements and water quantities deficit at the sources.

However, tha lack of water in the system, besides non-revenue water reduction, should be solved
by finding the new source.

The total new water quantity that needs to be inserted into the system until the end of the
planning period isQ=155,0 I/s.
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Table 85: Balance of water quantitiesin WSS Gracanica — current and planned

Water balance in the area of WSS Gracanica

Needs (maximum daily water quantities)

Provided from the source - Q,,;,

Missing water amount during the minimum

Water .
supply (i/s) (I7s) source yield (I/s)
system
2010 | 2015 | 2020 | 2025 | 2030 | 2035 Source 2010 | 2015 | 2020 | 2025 | 2030 | 2035 | 2010 | 2015 | 2020 | 2025 | 2030 | 2035
Natural source 45 | 45 | 00 | 00 | 00 | 00
Jlidza“
Natural source
" 40 4,0 0,0 0,0 0,0 0,0
»Vrela
Natural source 10 10 | 00 | 00 | 00 | 00
~Skahovica'
Source Hadzijina 22 22 00 00 00 00
voda
Natural source 04 | 04 | 00 | 00 | 00 | 00
~Zmajevac
Drilled wells ,,Sklop* 17,0 170 17,0 17,0 170 170
Gracanica 53,3 62,7 642 73,1 77,0 86,0
Well Seljanusa 57 5,7 5,7 57 5,7 5,7
Exisitng sour "t‘:st;’; 348 | 348 | 22,7 | 22,7 | 22,7 | 22,7 | 185 | 27,9 | 41,5 | 50,4 | 54,3 | 63,3
New source 1 30,0 30,0 30,0 30,0 30,0
New source2 20,0 20,0 20,0 20,0
New source 3 15,0 15,0
Sourcesintotal | 34,8 64,8 72,7 72,7 87,7 87,7 18,5 -2.1 -8,5 0,4 -10,7 -1,7
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Table 86: Water balance in Grac¢anica Municipality — without the town

Water balance in Gracanica Municipality area without a central part

Needs(maximum daily)

Provided from the source - Q,,;,

Mis
wss (Is) (/s) :
2010 | 2015 | 2020 | 2025 | 2030 | 2035 Source 2010 | 2015 | 2020 | 2025 | 2030 | 2035 | 2010 | 2015
|Local WSS 1584 | 1466 | 151,4 | 1744 | 1877 | 214,9 |All sources 598 | 598 | 598 | 598 | 598 | 598 | 98,7 | 869
Intotal: 158,4 | 146,6 | 151,4 | 174,4 | 187,7 | 214,9 Intotal: 59,8 | 59,8 | 59,8 | 59,8 | 59,8 | 59,8 | 98,7 | 86,9
Table 87: Water balance in Grac¢anica Municipality
Needs(maximum daily) Provided from the source - Q,,i, .I
I/s) /s i
wss (
2010 | 2015 | 2020 | 2025 | 2030 | 2035 Source 2010 | 2015 | 2020 | 2025 | 2030 | 2035 | 2010 | 2015
WSS Graganica 533 627 64,2 73,1 770 860 | Allsources 348 | 348 | 227 | 227 | 227 | 227 185 279
Local WSS 1584 | 1466 | 1514 | 1744 | 1877 | 2149 | Allsources 598 | 598 | 598 | 598 | 598 | 598 | 987 86,9
Intotal: | 211,7 | 209,3 | 2156 | 247,5 | 264,6 | 300,9 Intotal: | 94,6 | 94,6 | 825 | 82,5 | 825 | 82,5 | 114,2 | 1147
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2.9.3 PIPELINESIN THE SYSTEM

2.9.3.1 PIPELINESIN WSS GRACANICA

The chapter Error! Reference source not found. Existing water supply system, tables - Table 16: ,
Table 17: type pipelines, Pipelinesbythe material

Pipelinesby the type of material

PE/ PVC Cl/ ACC Steel Total
% 8047% 17,94% 159% 100,00%
m 59.381,91 13.241,65 117215 73.795,70

Table 18:, Table 19:, Table 20: , Table 21: and Table 22:, show the reviw of existing pipelines in
WSS Gradanica.

The total pipelineslength is L=73,80 km. Pipelines are made of different materials, but the newer
pipelines are mostly made of PE which is good. This material is of a good quality and the price is
acceptable.

The basic pipelines characteristics are:
+ Pipelines capacity mostly satisfy the system’s requirements,

+ Big percent of the pipelines have diameter smaller than @ 80 mm, which does not satisfy
the technical regulations. The total lenght of these pipelines is L=27,77 km. Expressed in
percents, it isaround 37,64 % of the total pipelineslenght which isvery big percent.

+ Age structure of the pipelines is satisfactory. Big percent of the pipelines is younger than
20, around 57,67 %.

+ Percent of losses in transport and distribution pipelines is satisfactory, related to the BiH
situation. Still, losses can be reduced.

4+ There is a small percent of asbestos cement pipelines in the system, which are old and
needsto be replaced.

+ The lenght of connecting pipelines is around L=50 km, and talking about losses, the
biggest problem is exactly with these pipelines.

System’s coverage by pipelines is quite good. However, the biggest problem is, certainly, with the
losses in the system. This problem is present in the entyre BiH. This problem needs to be solved
systematically, because the losses reduction activities in the system are permanent. Even if the
losses are reduced in one year, the same quantity of losses will be back if nothing is done in the
next year.

We already mentioned that these losses need to be reduced to minimu in the future period, if we
don’t want to include some new sourcesin the system, which we do not have in this area, anyway.
Only by system maintanance, losses reduction, we can have regular water supplying.

In the aim of better system control, besides GISthat begun with this project, we need to make the
hydraulic model. Hydraulic model was made within this Sudy, in the aim of better system analysis.
However, thismodel needs to be calibrated in the future, which needs alot of flow measurements,
aswell asthe pressuresin the systems according to the plan.

DISTRIBUTION NETWORK EFFICIENCY

Operation efficiency of one system can be expressed with ratio moze. For WSS Gracanica we can
approximately give the network efficiency ratio. Network efficiency is:
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Water losses 545.753,89
Network efficiency = 1 - = 1 - = 0,59
Inserted water 1.339.464,89

Efficiency of network is 0.59, which represent very low coefficient. Namely, in the European
Union countries this coefficient ranges from 0.80 to 0.85. However, compared to other water
supply systemsin Republika Srpska, where this coefficient islower than 0.4, this coefficient is good.
These are data for the year 2010.

The following activities are the responsibility of Water utility company:
# construction and maintenance of Water Supply System,
+ detection and reduction of water losses from the source to Consumer Water Meters,
+ water billing for end users.
In this part of the system there are various categories of losses. One of the possible divisionsison:
+ visible,i.e. those easily detected without any complex research,

<+ and invisible, i.e. those whose detection requires various measurements, analysis of research, etc.

In the part of water supply system from the Water Meter to the Consumer i.e. at the individual consumer point,
there are water losses. This part of network i.e. these losses are responsibility of owners of associated facilities or
Housing Funds responsible for maintenance of residential buildings. In circumstances when water meters operate
properly or when the water has an economic cost, Water Utility company has no interest in reducing this
consumption or losses.

But in present circumstances, when the price of water charged by water utility is unrealistically low, it is in the
utility company’s best interest to reduce these losses, because unnecessary waste of water or water leakage in
some consumer connections have resulted in irregular water supply of other, than irregular payments all leading
to a ‘vicious circle’. Therefore, water losses after the water meter are not responsibility of water utility company,
but it is in its best interest to reduce them. Water utility can affect it by education of the population through the

media and forums as well as educational institutions.

Moreover, water utility should organise its own team for repair of these defects at minimum
maintenance costs. This would also have a favourable impact on citizens’ trust in water supply
company.

Invisible water losses occur in the following pointsin the system:
+ water leakage in the water supply network, underground,
+ lossesdue to defective water meter,
+ lossesdue to unauthorized consumption,

+ lossesin household installations.

2.9.3.2 PIPELINESIN LOCAL WATERSUPPLY SYSTEMS

The item 2.5 LOCAL WATER SUPPLY SYSTEMS IN GRACANICA MUNICIPALITY AREA, as well as the
tables in enclosures, shows data about the pipelines of the local water supply systems in Gracanica
Municipality. The length of these pipelines is appr. L=418,0 km. Thereis no the exact data on these
pipelines because there is no underground installations cadastre, and the projects of performed
works do not exist. The data about the pipelines are estimated, but according to experience and
obtained data we can conclude that the biggest percent of these pipelines need to be replaced or
reconstructed. The biggest percent of these pipelinesis old and of a small diameter, which do not
satisfy the technical regulations. When we talk about house connections, the situation is probably
even worse, and there isonly a small percent of water meters at the house connections.
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2.9.4 RESERVOIRS

2.9.4.1 ReSERVOIRSIN WSS GRACANICA

The item 2.3.4 Reservoirs in WSS Gracanica shows data about reservoirs in WSS Gracanica. By
analysing the condition in WSS Gracanica, we came to the following conslusions:

+ The existing reservoir space is sufficient in this moment and it’s volume is V=2.350,0 m®.

+ According to the current abstracted water quantities, the necessary reservoir volume for
the entire system would be as follows:

Table 88: Required reservoir space in WSS Gracanica

Required amount of Required reservoir Existing reservoir
: Needs for new
water volume capacity reservoir capacity
(Ips) (m?) (m?)
53,28 1,361.00 2.350,00 -969.00

Dakle rezervoarski prostor prevazilazi trenutne potrebe.
+ Deficit rezervoarskog prostora u buduénosti je dat u narednoj tabeli.

2020. godina

Required amount of Required reservoir Existing reservoir
: Needs for new
water volume capacity reservoir capacity
(Ips) (m?) (m®)
64,16 1663,16 2.350,00 -686,84

12020. godine, postojeci rezervoarski prostor je zadovoljavajuci.

2035. godina

Required amount of Required reservoir Existing reservoir
: Needs for new
water volume capacity reservolr capacity
(Ips) (m?) (m?)
86,01 222942 2.350,00 -120,58

These estimates show that the volume of reservoir space is sufficient for future needs.

Potrebe za novim rezervoarskim prostorom c¢e biti izrazene u slucaju da se nove koli¢ine vode
ubace u sistem sa juZne strane grada, odnosno iz pravca Stjepan Polja ili Orahovice. U ovom
trenutku moZzemo samo da napravimo kalkulaciju potrebnog rezervoarskog prostora koji bi bio
potreban u tom slucaju.

2.9.4.2 RESERVOIRSIN LOCAL WATER SUPPLY SYSTEMS

The data on reservoirs are given in the item 2.5 LOCAL WATER SUPPLY SYSTEMS IN GRACANICA, as
well as in tables and enclosures. The total reservoir volume in local water supply systems is appr.
V=2.800,0 m®. According to the currently abstracted minimum water quantities in all local supply
systems, thisvolume is sufficient. However, in certain systemsisbigger, and in some smaller.

The following table shows review of necessary reservoir space for 2010, 2020, and for the end of
the planning period, 2035.

Calculation is given for the needs of entire population in Gracanica Municipality arae, as well as out
of town area.
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Table 89: Reservoir space requirementsin local water supply systems

2010
Required amount of Required reservoir Existing reservoir .
: Needs for new reservoir
water volume capacity capacity
(Ips) (m?) (m?)
158,42 4.106,24 2.796,00 1.310,24
2020
Required amount of Required reservoir Existing reservoir .
: Needs for new reservoir
water volume capacity capacity
(Ips) (m?) (m?)
151,44 3.925,40 2.796,00 1.129,40
2035
Required amount of Required reservoir Existing reservoir .
: Needs for new reservoir
water volume capacity capacity
(Ips) (md) (m®)
214,87 5.569,38 2.796,00 2.773,38

We can notice the lack of reservoir space in this moment, but, also, at the end of the planning
period. The lack of reservoir space at the end of the planning period is V=2.800,0 m®.

2.9.5 PUMPING STATIONS

In this moment, all of the pumping stations satisfy the system’s needs. In case of increased water
quantities at the sources, the pumping stations capacity should be increased.

2.9.6 MEASUREMENTSIN THE SYSTEM

2.9.6.1 MEASUREMENTSIN WSS GRACANICA

Comparing to the most of the systems in BiH, in WSS Gracanica we have a lot of measurements. The
water production is measured at the sources. The measurementsin the reservoirs are missing, which
is very important. In this way we can see nonlinearity consumption which is very important for a
water supply system. In parts of the system it is measured by the consumption of water. The
frequent continuous measurements of water consumption are missing, which would give much
better picture of the distribution network. At the end users connections, there are water meters
installed, so the readingsof water consumption are regularly performed.

If we want to control the water supply system, it is necessary to have more measurements in the
system. Only in this way can control the operation of water supply system. In the future we need
the water system hydraulic model calibration measurements, a hydraulic model would also give
the plan of measurement points which were permanent and temporary metering points through
which we would conduct control of the hydraulic model. Timely intervention in the system can
bring huge financial benefits, as well asregular water supply. This is of the special interest for WSS
Gracanica, considering the lack of water in the system.

2.9.6.1MEASUREMENTSIN THELOCALWATERSUPPLY SYSTEMS

There is no measurementsin local water supply systems. The water isnot measured at the sources,
reservoirs, and in the most systems not even at the end users. In thisway, it isvery hard to manage
the water supply systems. It is, also, very hard to plan the current and future water needs.
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2.9.7 HYDRAULIC ANALYSISOF WSS GRACANICA

2.9.7.1 INTRODUCTION

Based on the data collected during the development of this Study, we made the hydraulic model of
WSS Gracanica. The model is not calibrated, but we used all of the measurements in the aim of
showing the precise model. This model can serve as a good base for development of that model in the
future. In the modern designing, only in this way we can get the guidelines for th esystem
development. It is, also, much easier to get more scenarios to the system development. This is very
important for WSS Gracanica, considering the fact that no new sources were determined, but only
the posibility to have new water quantitiesfrom more directions.

Production and consumption of water the system parts

Water production - 2010

Sklop Qqgod= 19,12 I/s
Natural sources Qq goa.= 16,86 I's
HadZina voda Qqgod= 0,73 I/s
Soljanusa Qqgo0= 5,77 I/s
In total: Qg goa.= 42,47

Water production - 2009

Sklop Qqgod= 20,70 I/s
Natural sources Qq o= 1824 I/s
HadZina voda Qqgod= 0,79 I/s
Soljanusa Qqgos= 585 I/s
In total: Qg q0a.= 45,58

Water consumption - 2010

Gaj reservoir outlet Qi goa.= 31,91 | l/s
Cirig Qq gou= 6,04 | I/s
Grad Qurgoa= 2260 | /s
Mejdanié Qugo0= 326 | s
Zone Pribava Q1 goa= 5,77 | Is
Other settlements Q;rgoa= 4,80 | s
In total: Q1400 = 42,47 | Vs

January 2011 — measurementsby mobile flow meter

Gaj reservoir outlet Qg goa= | 37,07 | I/s
Ciris Qg 0= 6,63 | Is

Grad Qg g00= 26,88 | I/s

Mejdani¢ Qg g0 = 356 | I/s

Measured at the well Sklop er.g_od.z 20,66 | l/s

For the model needs, we used the water production in 2010.

+ Data on revenue and non-revenue water. Non-revenue water is divided proportianally
according to the water consumption in the system.
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The calculation results are shown in the enclosures.

Hydraulic model for Pribava settlement was made with the new pipelinesought to start operating.

Hydraulic model was, also, used for system development for the period untill 2035.

The following parameters were determined for hydraulic model:

-

Nodal load is calculated based on measurements of the solar system in certain parts of the
system. The position of objects and consumers in the supply system was, also, taken into
account. The specificnodal load wasdetermined in thisway.

The model shows charts of daily consumption nonlinearity - Demand Patterns.
Determining the nonlinearity of consumption is very important because, based on the
maximum hourly consumption, the distribution system can be dimensioned. Multiplying
the base nodal consumption and nonlinearity consumption, we get the energy in each
node, depending on the weather. So we get the diagram of consumption in node during
the one day or more depending on what isassigned in the model.

Pipelines were determined by its lenght and diameter. The first and the last node were
given. Roughness coefficients are given according to the Darcy - Waisbach. For PEand PVC
pipelines we took the coefficient 0,1 and for steel, cast iron and asbestos cement the
coefficient 0,4. The coefficiens for the other group of materialscan be even up to 1.

Besides the geometry x,y,z the sources were, also, determined based on the water
quantity givning to the system.

For the reservoirs there are reservoir position (x,y), bottom elevation, pocetna water depth in
reservoir and maximum water depth in reservoir.

Pumping stations are determined by the pumping curve, which determines the pumped
water quantity and th eheight of water pumping.

The caps are determined according to the function in the system. There are th ecapswhich
are completelly closed due to the separation of the supply zones, and there are two caps
regulating the system’spressure (the pressure isbeing lowered in Srednji and Donji Grad).

The rulesfor the operation of the pumps, reservoirs and caps are as follows:
RULE 1

IF TANKT7-RPribava LEVEL >= 3.49

THEN PUMP Pu2-PSSoljanu$a STATUS IS CLOSED
RULE 2

IF TANKT7-RPribava LEVEL <= 1

THEN PUMP Pu2-PSSoljanusa STATUS IS OPEN
RULE3

IF TANKT5-RRitosici LEVEL > 2.95

THEN PUMP Pu4-HVoda STATUS IS CLOSED
RULE 4

IF TANKT5-RRitosici LEVEL <= 2

THEN PUMP Pu4-HVoda STATUS IS OPEN

RULE5
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IF TANKT1-RGaj LEVEL > 7.9

THEN PUMP Pu5-Sklop STATUSIS CLOSED
RULE®6

IF TANKT1-RGaj LEVEL <= 2

THEN PUMP Pu5-Sklop STATUSISOPEN
RULE7

IF TANK RK1-Rasteretnakomora LEVEL > 2.9
THEN VALVE V8 STATUSISCLOSED

RULES

IF TANK RK1-Rasteretnakomora LEVEL <= 2.8
THEN VALVE V8 STATUSISOPEN

RULE9

IF TANK RK1-Rasteretnakomora LEVEL > 2.9
THEN VALVE V9 STATUSISCLOSED
RULE10

IF TANK RK1-Rasteretnakomora LEVEL <= 2.8
THEN VALVE V9 STATUSISOPEN

RULE 11

IF TANKRK2 LEVEL > 2.9

THEN PIPEPi17 STATUSIS CLOSED

RULE12

IF TANKRK2 LEVEL <= 2.8

THEN PIPEPi17 STATUSIS OPEN

RULE 13

IF TANK T9-RBahici LEVEL > 2.9

THEN PUMP Pu3-PSBahici STATUSIS CLOSED
RULE 14

IF TANK T9-RBahici LEVEL <= 1

THEN PUMP Pu3-PSBahici STATUSISOPEN
RULE 15

IF TANK T2-RDonjiDrafnici LEVEL > 1.9
THEN PIPE P40 STATUSIS CLOSED

RULE 16

IF TANK T2-RDonjiDrafnici LEVE. <= 1
THEN PIPEP40 STATUSISOPEN

RULE 17
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IF TANKT10-RDrafnici LEVEL > 1.9

THEN PIPE 1 STATUSIS CLOSED
RULE 18

IF TANKT10-RDrafnici LEVEL <= 1
THEN PIPE 1 STATUSISOPEN
RULE 19

IF TANKT3-RGornjiDrafnici LEVEL > 1.9

THEN PIPEP188 STATUSIS CLOSED

RULE 20

IF TANKT3-RGornjiDrafnici LEVE. <= 1.8

THEN PIPEP188 STATUS IS OPEN
RULE 21

IF TANKT4-RHurije LEVEL> 1.9
THEN PIPE P35 STATUSIS CLOSED
RULE 22

IF TANKT4-RHurije LEVE <= 1
THEN PIPE P35 STATUSISOPEN
RULE23

IF TANKT1-RGaj LEVEL > 7.9
THEN PIPE P30 STATUSIS CLOSED
RULE 24

IF TANKT1-RGaj LEVEL <= 4
THEN PIPEP30 STATUSISOPEN

The model hastotal of:

Number of nodes -
Number of sources -
Number of reservoirs - 10
Number of pipelines -
Number of pumps - 5
Number of caps - 10

Flow unit -

-+ - F + + & &

The consumption allocation by th enodes in the zone Gornji Grad, Srednji Grad ans Donji Grad is
not given based on the measurements, but based on the consumers allocation. For this part of the
system, there is a summary measurement, but not the measurements in every town part. For Ciri§ and

Formulafor losses - D-W

339

347

LPS
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Mejdani¢ the consumption allocation is given based on the measurements. However, the part of non-
revenue water is allocated proportionally to the consumption, because it is not known where th
elosses in the system are. It is necessary to make the calibrated hydraulic model which would
indicate the pointsof real lossesin the system.

The hydraulic model was developped without the newly designed pipelinesin the zone Pribava.

The following chart shows the model of WSS Gracanica with pipelines diameters.
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2.9.7.2 RESULTS OF HYDRAULIC CALCULATIONS— CONDITION IN 2010 WITH
Q=46,86 LUs

After the hydraulic model preparation, the simulation of water supply system operation was made.
Operation simulation can be done for different time period intervals. The minimum time period
interval can be 24 hours.

The calculation results in hydraulic model can practically be seen in every moment. The most
interesting condition for us is, certainlly, the condition in the moment of the maximum
consumption, because we can see the system fucntionality.

The calculation resultsduring th emaximum consumption can be seen in the Table 91: Calculation
result during the maximum hourly consumption in 2010 — calculation resultsin the pipelinesand
Table 92: Water needs in the parts of WSS Gracanica

The Scheme 4: Scheme of WSS Gracanica — flow and pressures in the period of maximumhourly
consumption - 2010 and Scheme 5: Scheme of WSS Gracanica - velocities and pressures in the
period of maximum hourly consumption - 2010 show the calculation results for the maximum
hourly consumption of the existing water supply system. The calculation results details are given in
enclosures.

The Scheme 6: Scheme of WSS Gracanica - flow and pressures in the period of minimum hourly
consumption - 2010 and Scheme 7: Scheme of WSS Gracanica - speed and pressures in the period
of minimum hourly consumption - 2010 show the pressure values, water speed and flow during
the minimum hourly consumption in the system.

Considering the calculations partially shown in the tables, charts and schemes, the following can
be concluded:

Pressuresin the system are very high. In the Scheme 8: Nodes in WSS with the pressure less than
1,5 bar in the period of maximum hourly consumption it is obviousthat in distribution network all
of the nodes during the maximum hourly consumption have the pressures higher than 1,5 bar. At
the same time, during the maximum hourly consumption, the pressures in most of the nodes are
higher than 4,5 bar, what can be seen in the Scheme 9: Nodes in WSS with the pressure over 4,5
bar in the period of maximum hourly consumption. Althought there is a high percent of the
pipelines with diameter smaller than & 75 mm in the system, and due to the highly positioned
reservoir ,Gaj* and proper diameters of the main distribution pipelines, the pressuresin the system
are even higher than allowed ones. Talking about the pressuresreduction, three interventions were
conducted in water supply system — installation of 3 reducir valves. However, even besides tha
pressure lowering, they are still too high. Only in the zone Mejdaniéa and side parts in Ciri§, Drafniéi
and Hurija, the pressures are lower, and in some nodes even unsatisfying in the period of maximum
hourly consumption.

Hydraulic model showed that the velocities in all pipelines are in the allowed scope. That means
that none of the pipelines has velocity more than v=1,2 m/s. It means that all of the pipelines are
big enough and that they are not the bottlenecksin the system.

We allready mentioned that the significant percent of the pipelines, around 37,64 % or around
L=27,7 km, do not satisfy the basic technical conditions with the diameters. Pipelines with
diameters smaller than @ 80 mm, are shown in the Scheme 12: Scheme of WSS Gracanica —
pipelines with diameter lessthan @75 mm.
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Table 90: Calculation result during the maximum hourly consumption in 2010 —resultsin

nodeswith the operation of hydrant for cisterns charging

Calculation resultsfor 2010

Base F:onsum ption | Pressurein

Node elevation | consumption innode at the | nodeat the

Node no. in node momen? of momen? of

calculation calculation

m I/s I/s m

Junc2 256,00 0,00 0,00 3,93
Junc 3 209,00 0,23 0,29 50,79
Junc 4 201,00 0,11 0,13 58,26
Junc5 196,00 0,11 0,13 62,90
Junc 6 200,00 0,11 0,13 58,83
Junc7 213,00 0,11 0,13 45,76
Junc 8 206,00 0,11 0,13 52,74
Junc9 216,00 0,11 0,13 42,49
Junc 10 218,00 0,11 0,13 40,41
Junc 11 208,00 0,11 0,13 50,37
Junc 12 203,00 0,11 0,13 55,27
Junc 13 193,00 0,11 0,13 65,26
Junc 14 213,00 0,11 0,13 4491
Junc 15 222,00 0,11 0,13 35,90
Junc 16 220,00 0,04 0,05 39,65
Junc 17 220,00 0,04 0,05 39,61
Junc 18 216,00 0,04 0,05 43,58
Junc 19 231,00 0,04 0,05 28,52
Junc 20 205,00 0,04 0,05 53,98
Junc 21 218,00 0,04 0,05 40,61
Junc 22 191,00 0,04 0,05 67,33
Junc 23 209,00 0,23 0,29 49,32
Junc 24 205,00 0,22 0,28 3741
Junc 25 201,00 0,23 0,29 40,81
Junc 26 290,00 0,23 0,29 0,00
Junc 27 188,00 0,23 0,29 52,17
Junc 28 185,00 0,23 0,29 54,32
Junc 29 186,00 0,23 0,29 52,92
Junc 30 184,00 0,23 0,29 54,45
Junc 31 181,00 0,63 0,81 52,06
Junc 32 176,00 0,24 0,31 54,98
Junc 33 175,00 0,24 0,31 55,42
Junc 34 174,00 0,24 0,31 40,00
Junc 35 166,00 0,09 0,12 4426
Junc 36 168,00 0,24 0,31 42,26
Junc 37 170,00 0,09 0,12 40,47
Junc 38 158,00 0,09 0,12 52,41
Junc 39 157,00 0,09 0,12 53,35
Junc 40-BunarSklop 242,00 -21,12 -21,12 0,00
Junc 41 262,00 0,00 0,00 0,00
Junc 43 190,00 0,20 0,26 55,45
Junc 44 243,00 0,00 0,00 2,16
Junc 45 238,00 0,00 0,00 93,88
Junc 46 307,00 0,00 0,00 21,02
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Junc 48 329,00 0,50 0,66 39,77
Junc 49 362,00 0,00 0,00 8,00
Junc 51 329,00 0,00 0,00 5,37
Junc 52 341,00 0,00 0,00 0,00
Junc 54 341,00 0,00 0,00 25,66
Junc 55 341,00 0,00 0,00 25,66
Junc 56-Izvorllidza 390,00 -8,00 -8,00 0,00
Junc 57 308,00 0,00 0,00 15,12
Junc 59-VreloSkahovica 363,00 -2,00 -2,00 0,00
Junc 60 349,00 0,00 0,00 0,00
Junc 61-lzvorVrelo 397,00 -8,00 -8,00 0,00
Junc 62 375,00 0,00 0,00 0,00
Junc 63-lzvorZmajevac 355,00 -0,62 -0,62 0,00
Junc 64 271,00 0,00 0,00 0,00
Junc 65 318,00 0,71 0,94 37,52
Junc 66 320,00 0,00 0,00 0,14
Junc 67 195,00 0,11 0,13 64,11
Junc 68 170,00 0,09 0,12 40,47
Junc 69 167,00 0,09 0,12 43,43
Junc 70 176,00 0,24 0,31 54,98
Junc 71 177,00 0,24 0,31 53,35
Junc 72 175,00 0,24 0,31 55,29
Junc 73 180,00 0,24 0,31 50,20
Junc 74 181,00 0,24 0,31 52,06
Junc 75 179,00 0,24 0,31 54,06
Junc 76 178,00 0,24 0,31 55,05
Junc 77 179,00 0,24 0,31 54,04
Junc 78 182,00 0,24 0,31 51,03
Junc 79 187,00 0,24 0,31 45,94
Junc 80 187,00 0,24 0,31 46,02
Junc 81 190,00 0,23 0,29 48,55
Junc 82 188,00 0,23 0,29 50,61
Junc 83 180,00 0,23 0,29 58,39
Junc 84 185,00 0,23 0,29 54,30
Junc 85 185,00 0,23 0,29 54,32
Junc 86 190,00 0,23 0,29 48,92
Junc 87 190,00 0,23 0,29 50,66
Junc 88 195,00 0,23 0,29 45,80
Junc 89 211,00 0,23 0,29 30,41
Junc 90 225,00 0,04 0,05 33,98
Junc 91 188,00 0,23 0,29 52,21
Junc 92 189,00 0,23 0,29 51,19
Junc 93 194,00 0,23 0,29 46,16
Junc 94 188,00 0,23 0,29 52,19
Junc 95 190,00 0,23 0,29 49,30
Junc 96 191,00 0,23 0,29 48,27
Junc 97 191,00 0,04 0,05 67,32
Junc 98 206,00 0,04 0,05 52,27
Junc 99 191,00 0,04 0,05 67,33
Junc 100 219,00 0,04 0,05 39,02
Junc 101 226,00 0,04 0,05 32,02
Junc 102 217,00 0,04 0,05 41,31
Junc 103 161,00 0,09 0,12 49,14

Chapter: Master plan

211




Junc 104 160,00 0,09 0,12 50,14
Junc 105 158,00 0,09 0,12 52,14
Junc 106 161,00 0,09 0,12 49,18
Junc 107 162,00 0,09 0,12 4767
Junc 108 162,00 0,09 0,12 48,20
Junc 109 163,00 0,09 0,12 47,20
Junc 110 166,00 0,09 0,12 44,26
Junc 111 164,00 0,09 0,12 45,82
Junc 112 166,00 0,24 0,31 61,95
Junc 113 166,00 0,24 0,31 59,70
Junc 114 167,00 0,24 0,31 57,82
Junc 115 170,00 0,24 0,31 54,69
Junc 116 181,00 0,24 0,31 43,71
Junc 117 181,00 0,24 0,31 43,46
Junc 118 189,00 0,24 0,31 35,31
Junc 119 195,00 0,24 0,31 29,35
Junc 120 175,00 0,24 0,31 50,48
Junc 121 175,00 0,24 0,31 50,42
Junc 122 173,00 0,24 0,31 52,38
Junc 123 168,00 0,24 0,31 61,04
Junc 124 175,00 0,24 0,31 54,02
Junc 125 165,00 0,09 0,12 45,28
Junc 126 162,00 0,09 0,12 48,28
Junc 127 164,00 0,09 0,12 46,33
Junc 128 164,00 0,09 0,12 46,08
Junc 129 163,00 0,09 0,12 47,34
Junc 130 163,00 0,09 0,12 47,33
Junc 131 164,00 0,09 0,12 46,36
Junc 132 163,00 0,09 0,12 46,92
Junc 133 164,00 0,09 0,12 46,37
Junc 134 164,00 0,09 0,12 46,36
Junc 135 171,00 0,09 0,12 39,69
Junc 136 166,00 0,09 0,12 44,18
Junc 137 157,00 0,09 0,12 53,23
Junc 138 154,00 0,17 0,21 56,20
Junc 139 158,00 0,09 0,12 52,34
Junc 140 202,00 0,00 0,00 39,87
Junc 141 216,00 0,04 0,05 43,58
Junc 142 220,00 0,04 0,05 39,68
Junc 143 240,00 0,23 0,29 19,57
Junc 144 215,00 0,58 0,74 42,72
Junc 145 218,00 0,04 0,05 41,41
Junc 146 208,00 0,04 0,05 51,41
Junc 147 186,00 0,23 0,29 52,45
Junc 148 175,00 0,24 0,31 55,59
Junc 149 177,00 0,24 0,31 51,74
Junc 150 177,00 0,24 0,31 50,71
Junc 151 176,00 0,24 0,31 51,12
Junc 152 183,00 0,24 0,31 42,60
Junc 153 185,00 0,24 0,31 4252
Junc 154 163,00 0,09 0,12 47 46
Junc 155 167,00 0,24 0,31 58,21
Junc 156 175,00 0,24 0,31 50,68
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Junc 157 175,00 0,09 0,12 36,34
Junc 158 165,00 0,09 0,12 45,46
Junc 159 158,00 0,09 0,12 52,03
Junc 160 191,00 0,00 0,00 49,08
Junc 161 191,00 0,23 0,29 49,07
Junc 162 189,00 0,13 0,17 51,02
Junc 163 189,00 0,23 0,29 51,05
Junc 164 207,00 0,23 0,29 33,00
Junc 165 188,00 0,23 0,29 50,80
Junc 166 190,00 0,23 0,29 48,71
Junc 167 196,00 0,11 0,13 62,83
Junc 168 196,00 0,11 0,13 62,82
Junc 169 221,00 0,11 0,13 37,62
Junc 170 232,00 0,11 0,13 26,58
Junc 171 231,00 0,11 0,13 27,61
Junc 172 219,00 0,11 0,13 39,48
Junc 173 195,00 0,23 0,29 43,38
Junc 174 197,00 0,23 0,29 41,44
Junc 175 223,00 0,11 0,13 35,34
Junc 176 209,00 0,11 0,13 49,32
Junc 177 234,00 0,11 0,13 2413
Junc 178 236,00 0,11 0,13 22,10
Junc 179 246,00 0,11 0,13 12,02
Junc 180 161,00 0,09 0,12 49,18
Junc 181 165,00 0,09 0,12 45,31
Junc 182 201,00 0,11 0,13 57,61
Junc 183 205,00 0,23 0,29 37,41
Junc 184 202,00 0,23 0,29 40,31
Junc 185 202,00 0,23 0,29 40,27
Junc 186 198,00 0,23 0,29 44,16
Junc 187 189,00 0,23 0,29 51,31
Junc 188 154,00 0,09 0,12 56,19
Junc 189 154,00 0,09 0,12 56,19
Junc 190 163,00 0,09 0,12 49,70
Junc 191 163,00 0,09 0,12 47,34
Junc 192 155,00 0,09 0,12 55,23
Junc 193 319,00 0,00 0,00 63,41
Junc 194 210,00 0,23 0,29 32,41
Junc 195 209,00 0,11 0,13 48,97
Junc 196 214,00 0,11 0,13 43,97
Junc 197 226,00 0,11 0,13 31,30
Junc 198 231,00 0,11 0,13 25,64
Junc 199 242,00 0,11 0,13 14,41
Junc 200 232,00 0,11 0,13 24,59
Junc 201 215,00 0,11 0,13 42,22
Junc 202 221,00 0,11 0,13 37,62
Junc 203 212,00 0,11 0,13 46,52
Junc 204 209,00 0,11 0,13 49,85
Junc 205 219,00 0,11 0,13 39,84
Junc 206 213,00 0,11 0,13 45,82
Junc 207 211,00 0,11 0,13 4784
Junc 208 225,00 0,11 0,13 33,83
Junc 209 225,00 0,00 0,00 33,83
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Junc 210 219,00 0,11 0,13 39,82
Junc 211 212,00 0,04 0,05 46,27
Junc 212 226,00 0,04 0,05 32,18
Junc 213 223,00 0,04 0,05 35,24
Junc 214 204,00 0,04 0,05 54,25
Junc 215 201,00 0,04 0,05 57,27
Junc 216 215,00 0,04 0,05 43,18
Junc 217 195,00 0,04 0,05 63,28
Junc 218 192,00 0,04 0,05 66,25
Junc 219 195,00 0,04 0,05 63,28
Junc 220 199,00 0,04 0,05 59,26
Junc 221 192,00 0,04 0,05 66,30
Junc 222 190,00 0,04 0,05 68,28
Junc 223 193,00 0,04 0,05 65,30
Junc 224 198,00 0,04 0,05 60,27
Junc 225 194,00 0,04 0,05 64,32
Junc 226 199,00 0,04 0,05 59,29
Junc 227 196,00 0,04 0,05 62,32
Junc 228 206,00 0,04 0,05 52,27
Junc 229 202,00 0,04 0,05 56,31
Junc 230 206,00 0,04 0,05 52,28
Junc 231 201,00 0,04 0,05 57,31
Junc 232 203,00 0,04 0,05 55,29
Junc 233 205,00 0,04 0,05 53,04
Junc 234 204,00 0,04 0,05 54,01
Junc 235 210,00 0,04 0,05 48,03
Junc 236 208,00 0,04 0,05 49,98
Junc 237 201,00 0,11 0,13 57,75
Junc 238 196,00 0,11 0,13 63,15
Junc 239 192,00 0,11 0,13 67,15
Junc 240 196,00 0,11 0,13 63,10
Junc 241 195,00 0,11 0,13 64,10
Junc 242 193,00 0,11 0,13 66,09
Junc 243 198,00 0,11 0,13 61,15
Junc 244 194,00 0,11 0,13 65,15
Junc 245 119,00 0,04 0,05 140,32
Junc 246 227,00 0,04 0,05 32,30
Junc 247 230,00 0,04 0,05 29,24
Junc 248 234,00 0,04 0,05 25,29
Junc 249 218,00 0,04 0,05 41,54
Junc 250 229,00 0,04 0,05 30,54
Junc 251 217,00 0,04 0,05 42,37
Junc 252 220,00 0,04 0,05 39,32
Junc 253 212,00 0,04 0,05 47,18
Junc 254 230,00 0,04 0,05 29,41
Junc 255 242,00 0,04 0,06 17,85
Junc 256 231,00 0,04 0,05 28,84
Junc 257 228,00 0,04 0,05 31,53
Junc 258 218,00 0,04 0,05 41,52
Junc 259 212,00 0,04 0,05 4752
Junc 260 216,00 0,04 0,05 43,49
Junc 261 222,00 0,04 0,05 37,55
Junc 262 220,00 0,04 0,05 39,17
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Junc 263 216,00 0,04 0,05 43,12
Junc 264 214,00 0,04 0,05 45,11
Junc 265 222,00 0,04 0,05 37,55
Junc 266 227,00 0,04 0,05 32,53
Junc 267 228,00 0,04 0,05 31,51
Junc 268 220,00 0,04 0,05 39,65
Junc 269 221,00 0,04 0,05 38,62
Junc 270 232,00 0,04 0,05 27,58
Junc 271 213,00 0,11 0,13 45,66
Junc 272 206,00 0,11 0,13 52,59
Junc 273 198,00 0,11 0,13 60,85
Junc 274 197,00 0,11 0,13 60,69
Junc 275 204,00 0,11 0,13 54,60
Junc 276 196,00 0,11 0,13 62,80
Junc 277 196,00 0,11 0,13 62,79
Junc 278 228,00 0,04 0,05 31,41
Junc 279 218,00 0,04 0,05 41,37
Junc 280 205,00 0,04 0,05 53,98
Junc 281 213,00 0,04 0,05 45,95
Junc 282 165,00 0,15 0,19 47,25
Junc 283 164,00 1,15 1,47 47,04
Junc 284 163,00 0,15 0,19 4749
Junc 285 158,00 0,15 0,19 49,80
Junc 286 162,00 0,31 0,40 48,18
Junc 287 159,00 0,15 0,19 49,40
Junc 288 161,00 0,15 0,19 48,55
Junc 289 162,00 1,15 1,47 46,48
Junc 290 159,00 0,15 0,19 48,36
Junc 291 161,00 0,15 0,19 47,39
Junc 292 158,00 0,15 0,19 47 64
Junc 293 162,00 2,15 2,75 45,11
Junc 314 199,00 0,11 0,13 60,22
Junc 315 251,00 0,00 0,00 82,01
Junc 316 304,00 0,00 0,00 29,89
Junc 317 225,00 0,00 0,00 30,46
Junc 318 218,00 0,11 0,13 40,46
Junc 319 196,00 0,23 0,29 42,70
Junc 320 188,00 0,23 0,29 50,67
Junc 321 233,00 1,00 1,33 40,82
Junc 322 252,00 1,20 1,60 26,69
Junc 323 185,00 10,24 0,00 52,89
Junc 324 163,00 0,09 0,12 63,63
Junc 325 174,00 0,24 0,31 56,41
Junc 326 240,00 0,23 0,29 22,50
Junc 327 239,00 0,00 0,00 23,86
Junc 328 219,00 0,41 0,50 35,81
Junc 329 255,00 0,00 0,00 0,46
Junc 330 280,00 0,00 0,00 -14,62
Junc 331 190,00 0,20 0,26 54,65
Junc 332 190,00 0,23 0,29 48,41
Junc 333 185,00 0,23 0,29 53,38
Junc 334 190,00 0,20 0,26 54,63
Junc 335 190,00 0,20 0,26 54,61
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Junc 336 165,00 0,15 0,19 54,35
Junc 338 210,00 0,00 0,00 31,76
Junc 343 200,00 0,00 0,00 40,91
Junc 349 209,00 0,23 0,29 34,00
Junc 350 174,00 0,24 0,31 55,00
Junc 351 200,00 0,00 0,00 20,00
Junc J1 186,00 0,11 0,13 72,49
Junc J2 203,00 0,23 0,29 35,43
Junc J3 193,00 0,24 0,31 37,56
Junc M4 167,00 0,09 0,12 43,46
Junc J5 200,00 0,00 0,00 40,93
Junc J6-Well Soljanusa 210,00 -6,31 -6,31 0,00
Junc J6 190,00 0,00 0,00 55,46
Junc J7-Well Hadzinavoda 190,00 -0,80 -0,80 0,00
JuncJ7 216,00 0,23 0,29 25,41
Junc J8 205,00 0,23 0,29 35,60
Junc J9 191,00 0,00 0,00 48,30
JuncJ10 307,00 0,12 0,15 23,01
Junc J11 270,00 0,05 0,06 59,99
JuncJ12 242,00 0,00 0,00 18,35
Junc J13 370,00 0,00 0,00 0,00
Junc 17 307,00 0,00 0,00 0,00
Junc J18 163,00 0,00 0,00 47,34
Junc J19 175,00 0,00 0,00 50,68
Junc J15 330,00 0,00 0,00 0,11
Junc J20 330,00 0,00 0,00 0,11
JuncJi14 350,00 0,00 0,00 0,00
Junc J16 350,00 0,00 0,00 16,26
Junc J21 328,00 0,00 0,00 2,11
Junc J22 328,00 0,00 0,00 0,00
Tank T1-RGaj 254,00 -8,56 5,92
Tank T2-RDonjiDrafnici 286,00 3,13 1,20
Tank T3-RGornjiDrafnici 368,00 2,16 1,57
Tank T4-RHurije 363,00 -0,94 1,59
Tank T5-RRitosici 243,00 -0,22 2,16
Tank T7-RPribava 240,00 -1,51 1,59
Tank T9-RBahici 253,00 -0,50 2,46
Tank T10-RDrafnici 320,00 -5,84 0,10
Tank RK1 365,00 0,00 1,26
Tank RK2 330,00 0,34 0,11

Table 91: Calculation result during the maximum hourly consumption in 2010 - calculation

resultsin the pipelines

Calculation resultsfor 2010

Pipeline Lenght :)lamete :oughnes Flow Speed Unit loss Status

m mm mm LPS m/s m/km
Pipe P1 1556 277,60 0,10 21,12 0,35 0,44 Open
Pipe P2 318,67 198,20 0,10 8,08 0,26 0,40 Open
Pipe P3 266,51 141,00 0,10 7,78 0,50 2,00 Open
Pipe P4 44 64 141,00 0,10 3,76 0,24 0,52 Open
Pipe P5 380,65 141,00 0,10 2,15 0,14 0,19 Open

Chapter: Master plan

216




Pipe P6 148,76 141,00 0,10 1,88 0,12 0,15 Open
Pipe P7 298,90 97,00 0,10 1,74 0,24 0,81 Open
Pipe P8 139,91 97,00 0,10 1,48 0,20 0,60 Open
Pipe P9 258,81 97,00 0,10 0,67 0,09 0,15 Open
Pipe P10 125,53 65,00 0,40 0,54 0,16 0,81 Open
Pipe P11 205,76 100,00 040 0,40 0,05 0,06 Open
Pipe P12 409,87 50,00 040 0,27 0,14 0,84 Open
Pipe P13 56,30 50,00 040 0,13 0,07 0,20 Open
Pipe P14 75,36 141,00 0,10 3,24 021 0,40 Open
Pipe P15 88,59 141,00 0,10 3,07 0,20 0,36 Open
Pipe P16 385,88 97,00 0,10 2,08 0,28 1,12 Open
Pipe P17 408,28 97,00 0,10 1,87 0,25 0,91 Open
Pipe P18 322,63 97,00 0,10 1,81 0,25 0,87 Open
Pipe P19 122,72 198,20 0,10 30,64 0,99 4,82 Open
Pipe P20 353,06 198,20 0,10 24,84 081 3,23 Open
Pipe P21 159,53 198,20 0,10 24,31 0,79 3,11 Open
Pipe P22 277,81 198,20 0,10 24,02 0,78 3,03 Open
Pipe P23 4430 141,00 0,10 18,82 121 10,63 Open
Pipe P24 305,75 141,00 0,10 14,88 0,95 6,79 Open
Pipe P25 100,46 97,00 0,10 8,12 1,10 14,19 Open
Pipe P26 1.074,11 141,00 0,10 0,31 0,02 0,00 Open
Pipe P27 210,53 97,00 0,10 1,02 0,14 0,31 Open
Pipe P28 218,76 97,00 0,10 0,90 0,12 0,25 Open
Pipe P29 1.172,15 300,00 040 21,12 0,30 0,36 Open
Pipe P30 841,85 141,00 0,10 -12,40 0,79 4,80 Open
Pipe P31 454,36 66,00 0,10 0,54 0,16 0,65 Open
Pipe P32 1.057,59 200,00 0,40 -16,00 051 1,67 Open
Pipe P33 336,37 79,00 0,10 -3,04 0,62 6,21 Open
Pipe P34 364,50 5540 0,10 0,66 0,28 2,19 Open
Pipe P35 8,13 5540 0,10 0,00 0,00 0,00 Closed
Pipe P36 565,31 198,20 0,10 -16,00 0,52 141 Open
Pipe P37 186,87 198,20 0,10 -16,00 052 141 Open
Pipe P38 190,70 141,00 0,10 8,00 051 2,10 Open
Pipe P39 434,65 198,20 0,10 -8,00 0,26 0,39 Open
Pipe P40 232,65 5540 0,10 6,06 2,51 141,40 Open
Pipe P41 47,03 149,00 040 2,00 0,11 0,14 Open
Pipe P42 5542 141,00 0,10 14,73 0,94 6,65 Open
Pipe P43 187,81 97,00 0,10 4,01 0,54 3,73 Open
Pipe P44 138,86 141,00 0,10 -8,00 051 2,10 Open
Pipe P45 188,94 97,00 0,10 -3,99 0,54 3,71 Open
Pipe P48 1.053,20 123,40 0,10 2,00 0,17 0,32 Open
Pipe P49 850,93 97,00 0,10 0,00 0,00 0,00 Open
Pipe P50 2207,74 5540 0,10 0,94 0,39 4,11 Open
Pipe P51 789,44 79,00 0,10 3,04 0,62 6,21 Open
Pipe P52 7997 5540 0,10 3,04 1,26 37,33 Open
Pipe P54 14754 141,00 0,10 6,44 041 141 Open
Pipe P55 56,32 123,40 0,10 3,07 0,26 0,69 Open
Pipe P56 72,05 50,00 040 0,92 047 8,66 Open
Pipe P57 55,30 50,00 040 0,31 0,16 1,08 Open
Pipe P58 141,84 50,00 0,40 0,31 0,16 1,08 Open
Pipe P59 72,11 97,00 0,10 0,31 0,04 0,04 Open
Pipe P60 23,93 141,00 0,10 1,84 0,12 0,14 Open
Pipe P61 7462 141,00 0,10 1,54 0,10 0,10 Open
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Pipe P62 15,13 5540 0,10 0,31 0,13 0,55 Open
Pipe P63 55,64 97,00 0,10 0,92 0,12 0,26 Open
Pipe P64 169,45 5540 0,10 0,31 0,13 0,55 Open
Pipe P65 154,85 79,00 0,10 0,31 0,06 0,10 Open
Pipe P66 8587 80,00 0,40 -0,88 0,18 0,72 Open
Pipe P67 444,00 5540 0,10 0,29 0,12 0,51 Open
Pipe P68 365,91 80,00 040 -1,47 0,29 1,88 Open
Pipe P69 401,41 50,00 040 0,29 0,15 1,00 Open
Pipe P70 1742 97,00 0,10 0,23 0,03 0,02 Open
Pipe P71 8252 97,00 0,10 -2,59 0,35 1,66 Open
Pipe P72 253,01 97,00 0,10 -3,18 043 242 Open
Pipe P73 60,30 97,00 0,10 0,29 0,04 0,03 Open
Pipe P74 214,93 5540 0,10 0,05 0,02 0,02 Open
Pipe P75 103,54 97,00 0,10 0,88 0,12 0,24 Open
Pipe P76 110,01 66,00 0,10 0,29 0,09 0,22 Open
Pipe P77 70,73 97,00 0,10 0,29 0,04 0,03 Open
Pipe P78 69,19 5540 0,10 0,29 0,12 0,51 Open
Pipe P80 464,90 5540 0,10 0,33 0,14 0,62 Open
Pipe P81 135,55 50,00 040 0,05 0,03 0,04 Open
Pipe P83 404,27 79,00 0,10 0,12 0,02 0,01 Open
Pipe P84 188,65 97,00 0,10 0,12 0,02 0,01 Open
Pipe P85 105,12 26,00 040 0,12 0,22 4,86 Open
Pipe P86 53,80 66,00 0,10 0,12 0,03 0,03 Open
Pipe P87 8943 26,00 040 0,12 0,22 4,86 Open
Pipe P88 355,63 79,00 0,10 3,07 0,63 6,34 Open
Pipe P89 145,64 66,00 0,10 1,84 0,54 6,00 Open
Pipe P90 565,82 66,00 0,10 0,31 0,09 0,24 Open
Pipe P91 260,89 97,00 0,10 1,23 0,17 0,43 Open
Pipe P92 147,59 66,00 0,10 0,92 0,27 1,68 Open
Pipe P93 268,79 5540 0,10 0,31 0,13 0,55 Open
Pipe P94 106,59 50,00 040 0,31 0,16 1,08 Open
Pipe P95 131,49 66,00 0,10 0,92 0,27 1,68 Open
Pipe P96 99,63 5540 0,10 0,31 0,13 0,55 Open
Pipe P97 165,38 5540 0,10 0,31 0,13 0,55 Open
Pipe P98 70,04 66,00 0,10 0,31 0,09 0,24 Open
Pipe P99 182,63 123,40 0,10 0,12 0,01 0,00 Open
Pipe P100 5157 26,00 040 0,12 0,22 4,86 Open
Pipe P101 136,65 5540 0,10 0,12 0,05 0,06 Open
Pipe P102 90,12 26,00 040 0,12 0,22 4,86 Open
Pipe P103 87,39 5540 0,10 0,12 0,05 0,06 Open
Pipe P104 105,04 26,00 0,40 0,12 0,22 4,86 Open
Pipe P105 205,31 66,00 0,10 0,21 0,06 0,12 Open
Pipe P106 171,28 5540 0,10 0,12 0,05 0,06 Open
Pipe P107 138,34 97,00 0,10 3,76 051 3,32 Open
Pipe P108 8484 5540 0,10 0,05 0,02 0,02 Open
Pipe P109 702,22 5540 0,10 0,74 031 2,63 Open
Pipe P110 90,92 5540 0,10 0,05 0,02 0,02 Open
Pipe P111 46,92 150,00 040 0,69 0,04 0,02 Open
Pipe P112 236,78 66,00 0,10 -0,13 0,04 0,04 Open
Pipe P113 463,94 100,00 0,40 0,29 0,04 0,03 Open
Pipe P114 245,36 80,00 0,40 -0,31 0,06 0,10 Open
Pipe P115 22,70 97,00 0,10 9,04 122 1742 Open
Pipe P116 10,74 97,00 0,10 8,43 1,14 15,23 Open
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Pipe P117 196,44 97,00 0,10 2,27 031 1,30 Open
Pipe P118 71388 5540 0,10 1,84 0,76 1444 Open
Pipe P119 86,27 5540 0,10 1,23 051 6,76 Open
Pipe P120 166,84 50,00 040 0,92 047 8,66 Open
Pipe P121 337,39 5540 0,10 0,31 0,13 0,55 Open
Pipe P122 1.060,72 97,00 0,10 0,12 0,02 0,01 Open
Pipe P123 436,77 50,00 040 -0,31 0,16 1,08 Open
Pipe P124 3,69 97,00 0,10 -0,61 0,08 0,13 Open
Pipe P125 88,62 26,00 0,40 0,12 0,22 4,86 Open
Pipe P126 61,56 66,00 0,10 1,05 031 2,12 Open
Pipe P127 7,79 66,00 0,10 0,88 0,26 1,55 Open
Pipe P128 59,77 40,00 040 0,17 0,13 1,08 Open
Pipe P129 112,21 66,00 0,10 -0,29 0,09 0,22 Open
Pipe P130 138,81 5540 0,10 0,29 0,12 0,51 Open
Pipe P131 151,50 97,00 0,10 1,67 0,23 0,74 Open
Pipe P132 289,54 80,00 040 0,59 0,12 0,34 Open
Pipe P133 97,86 60,00 0,40 0,13 0,05 0,06 Open
Pipe P134 116,76 97,00 0,10 -0,27 0,04 0,03 Open
Pipe P135 416,38 97,00 0,10 1,21 0,16 0,42 Open
Pipe P136 213,39 79,00 0,10 0,40 0,08 0,16 Open
Pipe P137 148,66 5540 0,10 0,13 0,06 0,10 Open
Pipe P138 239,06 5540 0,10 0,27 0,11 0,44 Open
Pipe P139 148,48 60,00 040 -0,29 0,10 0,40 Open
Pipe P140 249,52 80,00 040 -0,10 0,02 0,01 Open
Pipe P141 7728 66,00 0,10 0,67 0,20 0,94 Open
Pipe P142 212,57 5540 0,10 0,13 0,06 0,10 Open
Pipe P143 118,25 50,00 0,40 0,40 021 1,79 Open
Pipe P144 111,66 50,00 040 0,13 0,07 0,20 Open
Pipe P145 139,14 40,00 040 0,13 0,11 0,73 Open
Pipe P146 294,58 79,00 0,10 0,35 0,07 0,12 Open
Pipe P147 175,58 141,00 0,10 157 0,10 0,11 Open
Pipe P148 39,04 97,00 0,10 1,80 0,24 0,86 Open
Pipe P149 149,09 80,00 040 1,21 0,24 1,30 Open
Pipe P150 62,68 66,00 0,10 0,88 0,26 1,55 Open
Pipe P151 56,38 66,00 0,10 0,59 0,17 0,75 Open
Pipe P152 103,91 50,00 040 0,29 0,15 1,00 Open
Pipe P153 66,10 80,00 040 2,52 0,50 5,29 Open
Pipe P154 79,16 97,00 0,10 2,23 0,30 1,26 Open
Pipe P155 257,89 66,00 0,10 0,23 0,07 0,14 Open
Pipe P156 119,49 79,00 0,10 0,12 0,02 0,01 Open
Pipe P157 124 97,00 0,10 5,53 0,75 6,83 Open
Pipe P158 210,73 97,00 0,10 5,24 0,71 6,18 Open
Pipe P159 43,04 97,00 0,10 4,78 0,65 5,20 Open
Pipe P160 62,38 141,00 0,10 2,50 0,16 0,25 Open
Pipe P161 197,73 141,00 0,10 2,96 0,19 0,34 Open
Pipe P162 2257 141,00 0,10 2,73 0,17 0,29 Open
Pipe P163 9,72 5540 0,10 0,23 0,10 0,33 Open
Pipe P164 79,05 141,00 0,10 2,15 0,14 0,19 Open
Pipe P165 85,35 141,00 0,10 1,92 0,12 0,16 Open
Pipe P166 6,32 97,00 0,10 0,00 0,00 0,00 Closed
Pipe P167 401,29 97,00 0,10 -3,38 0,46 2,72 Open
Pipe P168 13,58 97,00 0,10 1,15 0,16 0,38 Open
Pipe P169 229,46 97,00 0,10 0,92 0,12 0,26 Open
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Pipe P170 104,84 97,00 0,10 0,69 0,09 0,15 Open
Pipe P171 43,86 97,00 0,10 0,46 0,06 0,08 Open
Pipe P172 128,37 66,00 0,10 0,67 0,20 0,95 Open
Pipe P173 51,92 66,00 0,10 0,12 0,03 0,03 Open
Pipe P174 145,60 97,00 0,10 0,35 0,05 0,05 Open
Pipe P175 160,72 97,00 0,10 0,12 0,02 0,01 Open
Pipe P176 229,35 97,00 0,10 5,13 0,69 5,93 Open
Pipe P177 113,38 97,00 0,10 5,01 0,68 5,68 Open
Pipe P178 1,53 141,00 0,10 22,55 144 15,05 Open
Pipe P179 29,94 141,00 0,10 20,78 133 12,86 Open
Pipe P180 1,40 97,00 0,10 -1,18 0,16 0,40 Open
Pipe P181 17,04 97,00 0,10 0,00 0,00 0,00 Open
Pipe P182 171,95 97,00 0,10 -0,59 0,08 0,12 Open
Pipe P183 10,22 97,00 0,10 -1,37 0,19 0,52 Open
Pipe P184 1,69 97,00 0,10 -1,76 0,24 0,81 Open
Pipe P185 124,20 198,20 0,10 28,90 0,94 4,31 Open
Pipe P186 20,36 198,20 0,10 2513 081 3,31 Open
Pipe P187 383,50 5540 0,10 2,82 1,17 32,38 Open
Pipe P188 13,11 5540 0,10 2,82 1,17 32,38 Open
Pipe P189 8,99 141,00 0,10 1,47 0,09 0,10 Open
Pipe P190 248,07 141,00 0,10 0,29 0,02 0,00 Open
Pipe P191 65,68 198,20 0,10 32,26 1,05 5,32 Open
Pipe P192 248,81 198,20 0,10 31,23 1,01 5,00 Open
Pipe P193 154,00 5540 0,10 0,94 0,39 4,12 Open
Pipe P194 36,01 5540 0,10 0,13 0,06 0,10 Open
Pipe P195 300,89 5540 0,10 0,67 0,28 2,23 Open
Pipe P196 118,09 40,00 0,40 0,40 0,32 5,62 Open
Pipe P197 313,40 40,00 040 0,13 0,11 0,73 Open
Pipe P198 6547 40,00 040 0,13 0,11 0,73 Open
Pipe P199 117,50 40,00 0,40 0,13 0,11 0,73 Open
Pipe P200 125,91 40,00 040 0,13 0,11 0,73 Open
Pipe P201 241,44 97,00 0,10 0,81 0,11 0,20 Open
Pipe P202 136,94 97,00 0,10 0,54 0,07 0,10 Open
Pipe P203 140,58 5540 0,10 0,13 0,06 0,10 Open
Pipe P204 124,76 5540 0,10 0,13 0,06 0,10 Open
Pipe P205 42,02 97,00 0,10 0,27 0,04 0,03 Open
Pipe P206 5,96 97,00 0,10 0,00 0,00 0,00 Open
Pipe P207 127,02 5540 0,10 0,13 0,06 0,10 Open
Pipe P208 33,28 79,00 0,10 0,16 0,03 0,02 Open
Pipe P209 128,83 26,00 040 0,05 0,10 0,69 Open
Pipe P210 38,53 26,00 040 0,05 0,10 0,69 Open
Pipe P211 3585 26,00 040 0,05 0,10 0,69 Open
Pipe P212 132,20 26,00 040 0,05 0,10 0,69 Open
Pipe P213 46,16 26,00 040 0,05 0,10 0,69 Open
Pipe P214 4042 26,00 040 0,05 0,10 0,69 Open
Pipe P215 2946 26,00 040 0,05 0,10 0,69 Open
Pipe P216 40,07 26,00 0,40 0,05 0,10 0,69 Open
Pipe P217 4537 26,00 040 0,05 0,10 0,69 Open
Pipe P218 61,35 26,00 040 0,05 0,10 0,69 Open
Pipe P219 43,63 26,00 0,40 0,05 0,10 0,69 Open
Pipe P220 3449 26,00 0,40 0,05 0,10 0,69 Open
Pipe P221 4596 26,00 040 0,05 0,10 0,69 Open
Pipe P222 58,72 26,00 0,40 0,05 0,10 0,69 Open
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Pipe P223 126,20 5540 0,10 0,13 0,06 0,10 Open
Pipe P224 118,12 79,00 0,10 0,13 0,03 0,01 Open
Pipe P225 26,30 5540 0,10 0,13 0,06 0,10 Open
Pipe P226 7564 5540 0,10 0,13 0,06 0,10 Open
Pipe P227 5544 5540 0,10 0,13 0,06 0,10 Open
Pipe P228 80,00 50,00 040 0,16 0,08 0,35 Open
Pipe P229 78,22 26,00 040 0,05 0,10 0,69 Open
Pipe P230 64,22 50,00 040 0,05 0,03 0,04 Open
Pipe P231 122,76 5540 0,10 0,05 0,02 0,02 Open
Pipe P232 53,35 5540 0,10 0,38 0,16 0,82 Open
Pipe P233 93,02 5540 0,10 0,05 0,02 0,02 Open
Pipe P234 47,39 20,00 040 0,05 0,17 4,06 Open
Pipe P235 73,10 5540 0,10 0,05 0,02 0,02 Open
Pipe P236 120,95 141,00 0,10 4,06 0,26 0,60 Open
Pipe P237 351,60 141,00 0,10 3,95 0,25 0,57 Open
Pipe P238 148,78 5540 0,10 0,05 0,02 0,02 Open
Pipe P239 6446 141,00 0,10 2,25 0,14 0,21 Open
Pipe P240 121,54 66,00 0,10 0,16 0,05 0,06 Open
Pipe P241 5042 40,00 040 0,05 0,04 0,09 Open
Pipe P242 4489 26,00 040 0,05 0,10 0,69 Open
Pipe P243 80,50 141,00 0,10 2,91 0,19 0,33 Open
Pipe P244 119,94 141,00 0,10 2,14 0,14 0,19 Open
Pipe P245 40,09 26,00 040 0,16 031 9,62 Open
Pipe P246 67,23 26,00 040 0,05 0,10 0,69 Open
Pipe P247 87,26 26,00 040 0,05 0,10 0,69 Open
Pipe P248 5,30 79,00 0,10 -0,55 0,11 0,28 Open
Pipe P249 2843 26,00 0,40 0,05 0,10 0,69 Open
Pipe P250 36,62 79,00 0,10 0,05 0,01 0,01 Open
Pipe P251 175,10 32,00 040 0,05 0,07 0,23 Open
Pipe P252 8644 40,00 0,40 0,13 0,11 0,73 Open
Pipe P253 46,08 20,00 040 0,13 043 2517 Open
Pipe P254 91,38 5540 0,10 0,13 0,06 0,10 Open
Pipe P255 66,65 5540 0,10 0,13 0,06 0,10 Open
Pipe P256 63,76 26,00 0,40 0,05 0,10 0,69 Open
Pipe P257 39,80 26,00 040 0,05 0,10 0,69 Open
Pipe P258 120,79 97,00 0,10 0,00 0,00 0,00 Closed
Pipe P259 498,97 97,00 0,10 3,18 043 243 Open
Pipe P260 289,24 97,00 0,10 4,26 0,58 4,18 Open
Pipe P261 69,59 97,00 0,10 5,96 081 7,89 Open
Pipe P262 211,70 26,00 040 0,19 0,36 12,73 Open
Pipe P263 4395 97,00 0,10 5,58 0,76 6,96 Open
Pipe P264 140,49 26,00 040 0,19 0,36 12,73 Open
Pipe P265 112,37 97,00 0,10 4,99 0,68 5,64 Open
Pipe P266 219,89 97,00 0,10 4,61 0,62 4,85 Open
Pipe P267 171,80 26,00 040 0,19 0,36 12,73 Open
Pipe P268 39,80 97,00 0,10 3,14 042 2,37 Open
Pipe P269 216,22 26,00 0,40 0,19 0,36 12,73 Open
Pipe P270 690,20 97,00 0,10 2,75 037 1,86 Open
Pipe P292 31,16 5540 0,10 0,67 0,28 2,23 Open
Pipe P293 58,75 5540 0,10 0,40 0,17 0,89 Open
Pipe P294 797,45 198,20 0,10 -16,00 0,52 1,41 Open
Pipe P295 620,81 198,20 0,10 -16,00 0,52 141 Open
Pipe P296 342,29 198,20 0,10 -16,00 0,52 1,41 Open
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Pipe P297 59,04 60,00 040 0,66 0,23 1,79 Open
Pipe P298 101,00 60,00 0,40 0,55 0,19 127 Open
Pipe P299 36,90 79,00 0,10 -0,33 0,07 0,12 Open
Pipe P300 88,16 79,00 0,10 -0,44 0,09 0,19 Open
Pipe P301 385,52 5540 0,10 0,29 0,12 0,51 Open
Pipe P302 2,18 5540 0,10 -0,11 0,04 0,05 Open
Pipe P304 278,60 97,00 0,10 0,29 0,04 0,03 Open
Pipe P305 32,75 97,00 0,10 0,00 0,00 0,00 Closed
Pipe P306 20,33 50,00 0,40 0,79 0,40 6,37 Open
Pipe P307 88,93 50,00 040 0,49 0,25 2,61 Open
Pipe P308 276,68 50,00 0,40 -1,33 0,68 17,61 Open
Pipe P309 245,10 5540 0,10 -2,93 121 34,72 Open
Pipe P310 58,11 141,00 0,10 17,84 1,14 9,59 Open
Pipe P311 503,60 141,00 0,10 17,84 1,14 9,59 Open
Pipe P312 140,90 5540 0,10 0,00 0,00 0,00 Open
Pipe P313 434,56 26,00 040 -0,12 0,22 4,86 Open
Pipe P314 369,00 97,00 0,10 -3,99 0,54 3,71 Open
Pipe P315 132,83 97,00 0,10 -4,30 0,58 4,26 Open
Pipe P316 1.625,33 97,00 0,10 2,33 031 1,36 Open
Pipe P317 208,76 97,00 0,10 2,62 035 1,70 Open
Pipe P318 1.357,10 97,00 0,10 2,62 035 1,70 Open
Pipe P319 1.363,17 5540 0,10 0,00 0,00 0,00 Open
Pipe P320 1.176,53 66,00 0,10 0,50 0,14 0,55 Open
Pipe P321 1.125,52 79,00 0,10 -0,62 0,13 0,34 Open
Pipe P322 419,83 66,00 0,10 0,77 0,22 1,20 Open
Pipe P323 403,35 80,00 0,40 0,59 0,12 0,34 Open
Pipe P324 320,99 80,00 0,40 0,29 0,06 0,10 Open
Pipe P325 112,69 66,00 0,10 0,26 0,07 0,17 Open
Pipe P326 235,05 66,00 0,10 0,26 0,07 0,17 Open
Pipe P327 495,40 100,00 0,40 -7,63 0,97 1433 Open
Pipe P330 323,23 141,00 0,10 -7,82 0,50 2,02 Open
Pipe P331 328,22 141,00 0,10 -7,82 0,50 2,02 Open
Pipe P332 641,81 198,20 0,10 -6,31 0,20 0,25 Open
Pipe P340 207,91 5540 0,10 0,13 0,06 0,10 Open
Pipe 1 1,01 5540 0,10 3,04 1,26 3732 Open
Pipe Pi2 2,00 66,00 0,10 -0,50 0,14 0,55 Open
Pipe Pi4 0,01 66,00 0,10 -0,22 0,07 0,00 Open
Pipe Pi5 2,00 66,00 0,10 0,00 0,00 0,00 Closed
Pipe Pi6 10,00 100,00 0,40 0,00 0,00 0,00 Closed
Pipe Pi7 2,00 100,00 040 0,00 0,00 0,00 Closed
Pipe Pi9 20,59 141,00 0,10 7,65 049 1,94 Open
Pipe Pi10 42,77 141,00 0,10 6,84 044 157 Open
Pipe Pi11 3257 141,00 0,10 6,58 042 1,46 Open
Pipe Pi12 75,11 141,00 0,10 4,03 0,26 0,59 Open
Pipe Pi13 5145 80,00 040 1,48 0,29 1,89 Open
Pipe Pi14 167 141,00 0,10 2,96 0,19 0,33 Open
Pipe Pi15 14,50 141,00 0,10 3,13 0,20 0,37 Open
Pipe Pi16 9594 5540 0,10 0,27 0,11 0,45 Open
Pipe Pi17 0,01 198,20 0,10 8,00 0,26 0,00 Open
Pipe Pi18 128,93 97,00 0,10 2,62 0,35 1,70 Open
Pipe Pi19 11,02 79,00 0,10 0,67 0,14 0,40 Open
Pipe Pi20 138,46 97,00 0,10 0,94 0,13 0,27 Open
Pipe Pi21 40,33 79,00 0,10 0,82 0,17 0,57 Open
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Pipe Pi22 8,35 79,00 0,10 0,71 0,15 0,44 Open
Pipe Pi23 37,70 79,00 0,10 0,60 0,12 0,33 Open
Pipe Pi24 1725 79,00 0,10 0,49 0,10 0,23 Open
Pipe Pi25 50,06 79,00 0,10 0,38 0,08 0,15 Open
Pipe Pi26 32,70 79,00 0,10 0,27 0,06 0,08 Open
Pipe Pi27 54,04 97,00 0,10 0,49 0,07 0,09 Open
Pipe Pi28 5141 97,00 0,10 0,38 0,05 0,06 Open
Pipe Pi29 56,21 97,00 0,10 0,27 0,04 0,03 Open
Pipe Pi30 17,98 97,00 0,10 0,16 0,02 0,01 Open
Pipe Pi31 142,48 97,00 0,10 0,05 0,01 0,00 Open
Pipe Pi32 4241 5540 0,10 0,22 0,09 0,31 Open
Pipe Pi33 94,26 5540 0,10 0,11 0,05 0,06 Open
Pipe Pi34 83,23 97,00 0,10 2,19 0,30 1,23 Open
Pipe Pi37 8,24 141,00 0,10 782 0,50 2,02 Open
Pipe Pi38 0,99 80,00 0,40 0,00 0,00 0,00 Closed
Pipe Pi40 11,02 66,00 0,10 0,80 0,23 1,30 Open
Pipe Pi3 346,92 5540 0,10 0,22 0,09 0,30 Open
Pipe Pi35 513,95 5540 0,10 0,06 0,03 0,03 Open
Pipe Pi41 7691 50,00 0,40 0,31 0,16 1,08 Open
Pipe Pi42 1,13 97,00 0,10 1,25 0,17 0,44 Open
Pipe Pi1 2,00 141,00 0,10 8,00 051 2,10 Open
Pipe Pi8 1,75 200,00 0,10 16,00 051 1,34 Open
Pipe Pi36 0,01 200,00 0,40 15,66 0,50 0,00 Open
Pipe Pi39 0,03 200,00 0,40 12,40 0,39 1,24 Open
Pump Pu1-PSDrafnici 2,82 0,00 -62,32 Open
Pump Pu3-PSBahici 0,00 0,00 0,00 Closed
Pump Pu2-PSSoljanusa 6,31 0,00 -35,38 Open
Pump Pu4-HVoda 0,80 0,00 -58,00 Open
Pump Pu5-Sklop 21,12 0,00 -2257 Open
Valve V1 200,00 30,94 0,98 1532 Active
Valve V2 100,00 5,55 0,71 15,00 Active
Valve V3 150,00 782 044 2091 Active
Valve V5 100,00 0,00 0,00 0,00 Closed
Valve V6 50,00 0,00 0,00 0,00 Closed
Valve V7 100,00 0,00 0,00 0,00 Closed
Valve V10 100,00 0,00 0,00 0,00 Closed
Valve V4 200,00 15,66 0,50 0,00 Open
Valve V8 200,00 16,00 051 30,83 Active
Valve V9 100,00 12,40 158 65,78 Active
65.472,5
Total: 8
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Scheme 10: Scheme of WSS Gracanica - flow and pressures in the period of maximum hourly
consumption -2010 with the operation of 2 hydrants while charging the cisternsin the node
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Scheme 11:Scheme of WSS Gracanica - flow and pressures in the period of minimum hourly
consumption -2010 with the operation of 2 hydrants while charging the cisternsin the node
323
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Scheme 12: Scheme of WSS Gracanica — pipelines with diameter less than @75 mm

The following charts show calculation results in specific nodes and pipelines. The charts of water
level in reservoir "Gaj" during 24 hours, water flow in the pipelines P191 and P2. Those are the main
distribution pipelines from reservoir "Gaj" towards town. Based on the calculated nonlinearity
coefficient (Demand Pattern), it can be seen that night consumption is lower than the maximum
hourly consumption. That shows relativelly good system maintanance. However, the night
consumption could still be reduced. The night consumption in the period between 2 and 5 o’clock
shows the losses in the system, because the biggest consumption during the night is because of
lossesin the system.
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Chart 18: Water level in reservoir "Gaj" - 2010
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Protok u cjevovodu P191 - izlaz iz rezervoara "Gaj"
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Chart 19: Flow in pipeline P191 —reservoir outlet "Gaj" - 2010

Protok u cjevovodu P2 - izlaz iz rezervoara "Gaj"

10.0

9.0 A
8.0 / \

/

/ \_

7.0

6.0 /

5.0 /

4.0

Flow (LPS)

3.0

20

1.0

0.0

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Time (hours)

Chart 20: Flow in the pipeline P2 — outlet of reservoir "Gaj"-2010

The following chart, Chart 21: Pressure in the node number 27 - Srednji Grad, shows pressure in
node number 27 - Srednji Grad. This chart form indicates low linear losses, whaich means that the
pipelines in that part are bigger than the current needs. In the Chart 22:, we can, also, see the
example for Donji Grad where we have big percent of small profiles pipelines. Even besides that,

the pressuresin the town zone are still to high.
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Chart 21:Pressure in the node number 27 - Srednji Grad

Pritisak u évoru 134 - Donji Grad
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Chart 22: Pressure in node number 134 - Donji Grad

The following chart shows the pressure change before reducir valve which lowers the pressure at
the border of Srednji Grad and Donji Grad. In the node number 32 the pressure changesduring the
day are so big. That means thatthe main distribution pipeline which goes from reservoir "Gaj" to
Donji Grad i well dimensioned.
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Pritisak u ¢voru 32 - prije reducir ventila za Donji Grad
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Chart 23: Pressure in node number 32 — before reducer valve Donji Grad
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The following chart shows pressures in one of the nodes in the settlement Ciri§ — node number 171. In
this chart we can, also, see that the pressure changes are low, which takes us to the conclussion that the

network is well dimensioned.
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Chart 24: Pressure in node number 171 - Zone Ciri$
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2.9.7.3 RESULTS OF HYDRAULIC CALCULATIONS — CONDITION IN 2010 WITH
Q=53,28 Us

The hydraulic calculation of the current WSS Gracanica was, also, made with water quantity of Q ,aan.
=53,28 I/s. It isusual that the calculation is made for maximum daily consumption, but due to the
lack of measurements, it wasfirst made for Q=46,86 I/s for which we had the measurementsdata.

By adding the water quantity of Q=53,28-46,86=6,42 1//s in allready precessed model, we
obtained the maximum hourly consumption model. The results for this model were given in
Scheme 13: Scheme of WSS Gracanica - flow and pressures in the period of maximum hourly
consumption - 2010 with operation of hydrant while charging the cistern in the node 323 and
Scheme 14: Scheme of WSS Gracanica - speed and pressures in the period of maximum hourly
consumption - 2010 with operation of hydrant while charging the cistern in the node 323.

While increasing water quantities in the system, the pressures were not disturbed. Also, the
velocities in the pipelines remained within the allowed limits, with the exception of the pipeline
form reservoir Donji Drafni¢i.
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Scheme 13: Scheme of WSS Gracanica - flow and pressuresin the period of maximum hourly
consumption - 2010 with operation of hydrant while charging the cistern in the node 323
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Scheme 14: Scheme of WSS Gracanica - speed and pressuresin the period of maximum
hourly consumption - 2010 with operation of hydrant while charging the cistern in the node
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2.9.7.4 RECOMMENDATIONS FOR WATER SUPPLY SYSTEM OPERATION
IMPROVEMENT-2010

In WSS Gracanica, the biggest problems at the moment are:
+ Lack of water at the sources,

Protection of the sources.

High pressure in the system;

High percent of lossesin water supply system;

High percent of th epipelineswith diameter smaller than @ 80 mm;

-+ =

Old house connections.

2.9.7.4.1 THELACKOF WATERAT THESOURCES

Talking about water supply sources, Gracanica Municipality area is one of the most jeopardized in
BiH. The biggest source in Gracanica Municipality used for water supplying are the wells Sklop, with
minimum yield Q,,,,=17,0 I/s. This source is used for water supplying of the population and industry of
Gracanica town. In WSS Gracanica the situation concerning the water quantities, i.e. water balances
improved in the last few years, especially because of the action of losses reduction in the system.
However, the water balance is pretty unstable and in the case of the same minimum at the sources
this balance would be completelly disturbed and it would come to water reductions. During the
system operation under the reduction, huge water quantities would be lost for the system
establishment in partswith the reduction.

This problem can be solved only by investigation works. Investigations should help finding the
locations of potable water. In Gracanica Municipality there are only few natural sources. Two biggest
natural sources are captured and used for water supplyng the seetlement Soko and in WSS Gracanica.
However, capacity of these sources is such that t can satisfy only the needs of Soko settlement and
some smaller part of WSS Gracanica.

In the area of GraCanica Municipality investigations were conducted, but never completed. These
investigations should solve the issue, not only in WSS Gracanica area, but in entire Gracanica
Municipality area.

According to the information, the posible locations of new sources could be in Stjepan Polje area
and the areabetween Donja Lohinja and Donja Orahovica.

The other location could be north from the well Sklop.

2.9.7.4.2 SOURCESPROTECTION

It isnecessary to implement measuresbrought in the Reports on sources protection measures.

2.9.7.4.3 HIGH PRESSURES IN WSS GRACANICA

Hydraulic model indicates to the high pressuresin the parts: Gornji Grad, Srednji Grad, Donji Grad
and the part of the zone Ciri§. Even besides the reducir valve which lowers the pressures in the zone
Gornji Grad and at the borders of the zones Srednji Grad and Donji Grad for almost 2,0 bar (at both
locations), there is still high pressure in biggest part of the town. The high pressures problem is
expressed in the zone Pribava, as well. Reservoir Pribava is set too high, so reducir valve is installed
under the reservoir, which lowers the pressure in settlement. Even besides that, the pressures in
that part of water supply system are still too high.
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This high pressures problem must be solved through hydraulic model by installing the reducir
valve in certain parts of the system. In this moment, it is not recommended to give solutions
through hydraulic model which isnot calibrated.

2.9.7.4.4 HIGH PERCENT OF LOSSESIN WATER SUPPLY SYSTEM

The high losses percent problem exists in all water supply systemsin BiH , but in the surrounding
countries, as well. Althought in WSS Gracanica we have significant improvements concerning the
reduction of non-revenue water quantity and especially physical losses, there are still some posibilities
for those losses to be reduced. The aim is to reduce the losses to 20 % of the total produced water
quantity. However, for these objectives we need knowledge, time and means. It can not be
expected that these objectives can be realized in a short time period, but we have to plan with
these activities. Losse control activities and losses reduction must be permanent activity.

After the replacement of small profiles pipelines, the certain percent of losses will decrease. It is
assumend that the highest percent of losses is at the connection pipelines which should be
replaced in the future.

The activities on losses percent reduction are urgent.

2.9.7.4.5 HIGH PERCENT OF THEPIPELINES WITH DIAMETERSMALLERTHAN @ 80 MM

The item 2.3.6 Pipelines in WSS Gracanica, describes pipelines in WSS Gracanica. The total lenght
of the pipelines smaller than @ 80 mm is 37.64 % of the total pipeline lenght or L=27.80 km.

The maps do not have all pipelines in water supply system, due to the lack of data. It is assumed
that these pipelinesare longer.

The Scheme 12: Scheme of WSS Gracanica — pipelines with diameter less than O 75 mm shows the
review of all pipelineswith diameter smaller than & 80 mm.

It is necessary to replace all of these pipelines with pipelines which diameters are minimum & 80
mm.
2.9.7.4.6 OLD HOUSECONNECTIONS

Its is estimated that WSS Gracanica have around L=50.0 km pielines for house connections. High
percent of these pipelinesisvery old and it is assumed that big percent of lossesis exactly in these
pipelines. Reconstruction of the house connectionsisnecessary.
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2.9.7.5 RESULTS OF HYDRAULIC CALCULATIONS — RECOMMENDATIONS FOR
SYSTEM DEVELOPMENT TILL2035

Hydraulic calculations for the future WSS Gracanice were made using the hydraulic model which was
developped for the existing condition. According to the Table 59: the required water quantities for
WSS Gracanica were calculated for the planning period untill 2035. Based on these calculations, it is
estimated that the maximum dailty water requariments will be Q,,..4,=86,01 I/s. So, the estimation is
that in the area of the current WSS Gracanica with the settlement Pribava, these water quantities will
be required. The sources should have minimum capacity of Q=86,01 I/s. Considering the available
water quantities at the sources in WSS Gracanica which can give the minimum of Q,,;,=34,80 |/s the
large water deficite in the system is evident. It is, also, planned to leave the natural sources for
settlement Soko, Skahovica and other settlements around those sources. Table 85: shows the
estimations of available water quantities, water requirements and water quantity deficite untill the
end of the planning period 2035. If natural sources are left for settlements Soko and Skahovica, the
water deficite untill the end of the planning period would be Q=63,3 I/s.

2.9.7.5.1 WATERSUPPLY SOURCESIN 2035

In this moment we don’t have the solution for this deficite. There are some indicators that north
from the source &lop some new wells could be drilled, with the Q=20,0 do 30,0 I/sof water.

The rest of Q=33,3 I/sof water would have to enabled from Sjepan Polje and Orahovica.

Hydraulic model for the end of the planning period 2035 is set with the following assumptions
about the sources:

+ Natural sources are left for the settlements Soko and Skahovica, but the recommandation
for the higher parts of WSS Gracanica, reservoirs Drafni¢i and Hurije is that they should still
be supplied from these sources, when there is enough water at the sources,

% Using the new source (wells) north from the well Sklop, before the settlement Soko, with
the water quantity of Q,;,=30,01/s,

4 By using the new sourcesin the zone Stjepan Polje and Orahovica, as follows:
o Wellsin Stjepan Polje with Q,,,;,=50,0 I/si
o Wellsin Orahovica with Q,,,,=40,0 I/s.

The priority in all options are investigation works for finding the new water quantities for
water supplying the population and industry. This doesn’t relate only to the town, but, also, to
the entire municipality. So, to these sources, besides the municipality part which is connected to
the WSS Gracanica, would, also, be connected the settlements Stjepan Polje, Lendi¢i, Donja Orahova
and eventually some other local communities depending on the water quantities which could be found
in this area.

Any kind of connecting the surrounding settlements to the existing water supply system of
Gracanica represent the huge risks that the existing available water quantities in this system are
not enough. It can lead to the fall of the system and water reductions which lead to the big
problems, talking about the system water quantity, as well as the network water quality. The
settlement Lendi¢i and some other settlements located around Gracanica with the existing sources in
WSS Gracanica, do not have the technically reasonable explanation to be connected to this system.

The following table, Table 92: Water needs in the parts of WSS Gracanica shows the water
requirements at the parts of the WSS Gracanica for 2010, as well as the plan for 2035. The water
requirements for 2035 are given proportionally to the requirements for 2010. The assumption is that
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the percent of consumption growth will be bigger in the zones Donji Grad and Pribava, but
nydraulacally bad option is the option given in the following table, so the option that will be
worked on isthisone.

The Table 94: Reservoir volume required at the end of the planning period 20357able 93: Water
requirements by the parts of WSS Gracanica, available water quantities at the sources shows water
requirements in the parts of WSS Gracanica, but, also, the available quantities at the existing sources,
as well as the requirements at the new sources. Considering the requirements in the settlements Soko
and Sahovica, natural sources are excluded from these balances and left for the water supplying of
the settlements Soko and Sahovica.

Based on calculation, new required water quantities are Q=63,83 I/s. The part of water deficite
would be solved from new wells, north from the well Slop with the assumed minimum yield of
Qnin=30,0 I/s, and the part would be solved from the field south from Gracanica with Q=33,38 I/s.

Table 92: Water needsin the parts of WSS Gracanica

Required water .
quantitiesin 2010 — Requ_lr_ed_water
Supply zones data from the model quantitiesin 2035
I/s I/s

Gornji Grad 11,39 20,90
Srednji Grad 10,23 18,78
Donji Grad 3,95 7,24
Ciris 6,90 1266
Mejdani¢ 347 6,37
Pribava 6,31 11,59
Drafni¢i-Hurije 3,81 7,00
Ritosi¢i 0,80 147
In total: 46,86 86,01

This kind of sources allocation would lead to the Gracanica water supply system zonning. The table
shows that the source Sklop and new source north from the well Sklop would be sufficient for the
water supply of the the zones Gornji Grad, Ciri§, Mejdani¢ and Drafniéi - Hurije. This is the 3rd and
the 4th altitude of WSS Gracanica. Water in this area is of a good quality which, exept of disinfection
by chlor, doesn’t need any kind of treatment.

The existing source Soljanusa would partially solve the Pribava water supply issue. Water deficite in
settlement Pribava, and, also, the zone Donji and Srednji Grad and Ritosi¢i would be solved by using
the new sources, or if Regional water supply system would be made from that system. The Regional
water supply system is questionable, so we are mentioning here the option with eventual new
water quantitiesfrom the well Stjepan Polje and Donja Orahovica.

If we consider the well in Stjepan Polje with the capacity of Q,,;,=20,0 I/s, the additional water
quantity should be added to the region of Donja Orahovica and new wells in Stjepan Polje.
Considering the water quality in the well Stjepan Polje which requires the water treatment, more
desirable option, if the water is of a better quality, would be to lead some water to the zone Donja
Orahovica.

All of the above are assumptions, and the real solution can be given only by knowing the precise
data about the sources and their capacity. As it was allready mentioned, the priority are
investigationworksin the aim of finding the new water quantities.
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Table 93: Water requirements by the parts of WSS Gracanica, available water quantitiesat the sources

Required water

Available uantitiesat the
Minimum source Required water water Required new water q end of the
Sources yield for 2010 Supply zones quantitiesin 2035 quantitiesin quantities planning period Supply zones
2035
2035
I/s I/s I/s I/s I/s
Gornji Grad 20,90
Ciris 12,66
Sklop and new source 17 — 46,93 47,00 30,00 30,00 47,00 39 and 4" altitude
Mejdanié¢ 6,37
Drafni¢i-Hurije 7,00
Soljanusa + new source 5,70 5,70 5,70 )
Pribava 11,59 5,89 11,59 1% altitude
New sourcesfrom Stjepan Srednji Grad 18,78 3338 2" altitude
Polje, Orahovica or ? Ritosici 33,38 33,31 20,25 " ot
Regional WSS ito$ici 147 2749 2" altitude
Donji Grad 724 724 1% altitude
In total: 22,70 86,01 86,01 86,01 63,38 63,38 86,01
245
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2.9.7.5.2 RESERVOIRS AND WATERSUPPLY ZONESAT THE END OF THEPLANNING PERIOD 2035

The concept of a future solution for the water supply would be the four altitude zones of supply and
potential supply zone above the town Drafniéi that would be 5 or more supply zones. The third and
fourth altitude would be covered by Sklop source and a new source north of the reservoir "Gaj".
Reservoir capacity "Gaj" goes beyond the needsof this system for the planning period until 2035.

However, for the needs of zone Drafni¢i, Hurije and the area above these settlments, it is necessary to
construct new reservoir and pumping station at the reservoir "Gaj". From reservoir "Gaj" water would
be pumped into the new reservoir which would be constructed at the elevation 330 MASL.

From the new reservoir, water would gravitationally go to the existing reservoir and pumping station
Drafni¢i. From the reservoir Drafni¢i water would gravitationally go to the existing reservoir Donji
Drafni¢i and then pumped to the new reservoir Hurije. New reservoir Hurije would replace two
existing reservoirs Gornji Drafni¢i and reservoir Hurija which are of a small capacity.

However, reservoir space deficite is sexpressed in the 1st and 2nd supply zone altitude. If Q=33,38
I/'s of new water is inserted into the system, reservoir space deficite is in the 1st altitude zone
V=1.000,0 m®. This new reservoir space should, also, satisfy the needs of the 1st altitude zone, as
well asto provide the reservesfor pumping station of the 2nd altitude zone.

So, from the reservoir of the 1st altitude zone the water would be pumped into the new reservoir of
the 2nd altitude zone which required volume is V=300,0 m®.

The total deficite of reservoir space at the end of the planning period would be V=800,0 m®. This is
hydraulically most favourable option. This scenario would take place if there is Q,,;;=30,0 I/s at the
new source north from Sklop. Less water quantity at this new source would increase new water
quantity in the area of Sjepan Polje and Donja Orahovica, what would condition the additional
reservoir volume in the 1st and 2nd altitude zone.

The following table shows the estimation of required reservoir volume at the end of the planning
period, 2035.

Table 94: Reservoir volume required at the end of the planning period 2035

Required Current
reservoir volume X Reservoir volume Adopted
heendofthe | 'Soor olr deficit volume
Supply zones Supplyzones | attheendo volume
planning period
m? m? m? m?
Gornji Grad
C1r1§ rd th
8" and 4 121642 192000 | -70358 0,00 000
Mejdanié altitude
Drafni¢i-Hurije
Pribava ) 300,41 300,00 041
1t altitude 188,12 300,00
Donji Grad 187,70 0,00 187,70
Sredniji Grad )
— 2" altitude 524,88 100,00 424,88 424,88 500,00
Ritosiéi
In total: 613,00 800,00

This reservoir space deficite shows the requirements based on the water quantities. However, the
following tables show the existing reservoirsand planned reservoirsneeded in the system.

Chapter: Master plan 246



Table 95: Existing and planned reservoirs

Existing reservoirs

Reservoir position | Reservoir position Overflow . . Number of
Reservoir coordinates coordinates elevation Reserv(tr)':r) depth Botto(Tn:I:L\;atlon V%I:Qe inhabitantsin the
(y) (MASL) reservoir zone
Gornji Drafnié¢i 6.526.380,82 4951.813,02 370,00 2,00 368,00 20,00
Donji Drafnici 6.525.873,83 4951.467,14 288,00 2,00 286,00 30,00
PS Dratni¢i 6.526.066,26 4951.590,67 322,00 2,00 320,00 30,00 o7
Hurije 6.526.382,72 4951.798,37 370,00 2,00 368,00 20,00
Bahici 6.524.089,01 4952.978,66 256,00 3,00 253,00 50,00 482
Ritosici 6.525.067,88 4950.333,17 246,00 3,00 243,00 100,00 678
Gaj 6.525.156,99 4952.12232 262,00 8,00 254,00 1.800,00 13.248
Pribava 6.526.326,69 494941429 243,50 3,50 240,00 300,00 2128
Intotal: 2.350 17.507
Planned reservoirs
Rese_r\_loir Rese_r\_loir Overflow . Bottom Needed
Reservolr p03|_t|on p03|_t|on elevation Reservoir depth elevation volume Adopted volume
coordinates coordinates
(x) (y) (MASL) (m) (MASL) (m®) m?
Reservoir Stjepan Polje 6.519.368,91 4953.172,08 223,00 3,00 220,00 235,50 250,00
Reservoir DonjaOrahovica 6.528.453,66 4.945.649,11 225,00 3,00 222,00 235,50 250,00
Reservoir of the | altitude 6.525.237,48 4.949.587,05 215,00 6,00 209,00 1.059,75 1.000,00
Rezervoar of the Il altitude - Ritosi¢ 6.525.067,88 4950.333,17 244,00 4,00 240,00 314,00 300,00
Reservoir Hurije - new 6.526.382,72 4951.798,37 372,00 4,00 368,00 113,04 100,00
Reservoir for Drafni¢e and Hurije 6.525.886,69 4952.296,17 334,00 4,00 330,00 254,34 250,00
Reservoir Sklop - collector 6.525.366,06 4.953.006,68 246,00 6,00 240,00 406,08 400,00
In total: 2.550,00
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Existing reservoir remaining in the system

Rese_r\_lmr Rese_r\_lmr Overflow Reservoir Bottom
position position . .
R i coordinates coordinates elevation depth elevation Volume
eservoir (MASL) (m) (MASL)
(x) (y)
m3
Gornji Drafniéi 6.526.380,82 4951.813,02
Donji Drafni¢i 6.525.873,83 4951.467,14 288,00 2,00 286,00 30,00
PS Drafni¢i 6.526.066,26 4951.590,67 322,00 2,00 320,00 30,00
Hurije 6.526.382,72 4951.798,37
Bahici 6.524.089,01 4952.978,66 256,00 3,00 253,00 50,00
Ritosic¢i 6.525.067,88 4950.333,17
Gaj 6.525.156,99 4952.12232 262,00 8,00 254,00 1.800,00
Pribava 6.526.326,69 494941429 243,50 350 240,00 300,00
In total: 2.210,00
Total:
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2.9.7.5.3 SOLUTION CONCEPT FOR WSS GRACANICA 2035

Future solution concept for WSS Gracanica is following:

+ SOURCES:
o 1stand 2nd altitude

=  Wells Soljanuas- Qmin=5,701/s

= New wells - Qnin=33,381/s
o 3rd and 4th altitude

= Wells &lop - Q.in=17,01l/s

=  New wells - Qnin=30,01/s
o Intotal: Q,,,=86,011/s

4+ RESERVOIRS:
o 1staltitude
* Reservoir Pribava - V=300 m®
* New reservoir - V=1.000 m*
o 2nd altitude
* New reservoir Ritosi¢ - V=300 m®
» Reservoir Ritogi¢ - V=100 m®

o 3rd altitude

*  Reservoir Gaj - V=1.800 m®
» Reservoir Donji Drafni¢i - V=30 m*

» Reservoir PS Drafniéi - V=30 m®

= New collector reservoir Sklop - V=400 m®

o 4th altitude

* Reservoir Bahi¢i - V=50 m®
» Reservoir Gornji Drafni¢i - V=20 m® - ukida se
* Reservoir Hurije - V=20 m® - ukida se
* New reservoir Hurije - V=150 m®

o Intotal: V=4.760 m*

4% PUMPING STATIONS:

Existing pumping station, exept of PS Hadzjina voda, would be kept. It is necessary to
adapt the pumping stations capacities to the future needs, what was done by hydraulic
model. New pumping stationswould be:

o Pumpsat the new source north from Sklop;
o Pumping station at the location of the source Sklop;

o Pumping station Gaj for supplying the settlements Drafni¢i and Hurije
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o

o

Pumpsat the new source in the area of Stjepan Polje or Donja Orahovica and

Pumping station in the new reservoir of the 1st altitude for pumping the water into
the new reservoir of the 2nd altitude.

The following table shows characteristics of the planned pumping stations.

Table 96: Planned pumping stationsin WSS Gracanica

Capacit Waterrising Pumpspower
Pumping station p y height psp
(I/s) (kW)
(m)
New source north from Sklop 30,00 30,00 18,46
New PSat the collecting reservoir at the 47,00 25,00 2410
source Sklop
New PS at reservoir "Gaj" 10,00 85,00 1744
New source for the 1% and 2" altitude 33,38 80,00 54,78
nd B .
PSforthe 2 altltl;degtthe reservoir of the 2025 35,00 1454
1% altitude
Total: 140,63
4 PIPELINES:
Pipelines would be partially changed, the pipelines which do not satisfy the technical
regulations.

It isnecessary to construct new pipelines, asfollows:

o

Supply pipeline from the planned source north from Sklop towards new collecting
reservoir,

Supply pipeline from the new source in Stjepan Polje or Donja Orahovica towards
reservoir of the 1st altitude,

suppply — pressure pipeline from the 1st altitude, i.e. planned pumping station
towards planned reservoir of the 2ns altitude,

new pipelines—replacement of pipelines of small diameter and

new main distribution pipelinesin the zone Donji Grad.

The Scheme 15: Planned water supply system in 2035 — maximum hourly consumption — values
of the flow and pressures and Scheme 16: Planned water supply system in 2035 — maximum
hourly consumption — values of the velocities and pressuresshowsthe calculation for the end of

the planning p

eriod with new sources, but, also, the water quantity of Q=35,0 I/s of water for

Stjepan Polje and other settlements and Q=16,0 I/s for Donja Lohinja and Donja Orahovica. This
calculation with no accuratelly determined sourcesisonly assumed.
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Chart 25: Flow balance in the system —production and consumption of water in the system in
2035 with additional water quantitiesin Stjepan Polje, Donja Lohinja and Orahovica

Chapter: Master plan 252



Pressure Flow .
- ) lzvor lidza
10.00 1.00 lzvor Skahovica » Izvor Vrelo
20.00 3.00 *
2500 5.00 Rasteretna komara Sokc
45.00 10.00 o e
m LPS v / lzvor Zmajevac
-

L]
Bunar novi- Q=30,0 s

R. Stjepan Polig Bunar Sklop - Gmin=17,0 I's

'R.Bahiéi J

Novi rezervoar
R.G.Drafnici

1 P..Hu.rije— novi
. u-x" i
b PS i R. Drafnici

oo S 0
.I-C‘rﬁ R. D Drafmiéi
,
HE .
B ﬁ"‘ F.Rito&i¢ fhovi
PO R e
: °

PS Druge zone

Bunar Stigpan Polis - Q=500 I's.

Odvejak za Stjepan Polie i duga naselja - Q=350 Iis

Bunar Soljanuia - @min=57 s

R.Prve Zone
- L

. L R.Pribava
Zona Donji Grade—*% 4
L]

% .
% Fona Pribava

R. D.Orahovica
Odvojak za Lohinju i Orahovicu - Q=16,0 I's

Bunar Denja Orahovica - Q=400 l's

Scheme 15: Planned water supply system in 2035 — maximum hourly consumption —values
of the flow and pressures
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2.10.1

210 REHABILITATION, RECONSTRUCTION AND DEVELOPMENT
OF GRACANICA WATER SUPPLY SYSTEMS

REHABILITATION AND DEVELOPMENT OF WSS GRACANICA

2.10.1.1REHABILUTATION OF WSS GRACANICA

In WSS Gracanica, the biggest problems are as follows:

-

-+ =+

*

Lack of water in the sources;

Protection of the sources;

Construction of the plantsfor drinking water treatment at the sources,llidza“ and ,Soko*;
High pressuresin the system;

High percent of lossesin the water supply system;

High percent of the pipelineswith diameter smaller than @ 80 mm;

Old house connections.

Basic activities which need to be implemented in the aim of water losses reduction can be
performed by following:

REDUCTION OF LOSSESIN THE SYSTEM

e Establishing GIS and developing a Hydraulic model of WSS for better control of the
system and better insight into the state of water supply system

e Metering and detection of failuresin the system,
e Repairthe defectson the water distribution network,
e Replace pipeline sections with the occurrence of major or continuouslosses,

e Defect removal on the household installations — this must be carried out in
coordination with owners of the facilities and Housing companies,

e Obtain equipment for detection of failures (correlator and mobile ultrasonic flowmeter)
and train ateam for their detection for this must become regular future activity,

e [Existing water meters calibrate, defective water metersreplace and install water meters
on the connectionswhere there are no any,

e Make record of all connections,
e Himinate bottlenecksin the system by construction of new pipelines,
e Replace pipelineswith adiameter of lessthan DN 80 mm,

e Replace defective valves on the junction and construct inspection chambers on those
junctions.

Prioritiesin solving problems are, asfollows:

4 Establishing GIS and developing a hydraulic model of water supply system,

+ Detection and removal of water losses as a permanent process (costs of emergency

interventions are estimated , but thisis a continuous process that needs to be done on
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the regular basis and, therefore, it is necessary, every year, to secure the funds for this
purpose),

+ Establishing metering in the system by installing the flow meters for both, the system
facilitiesdetermined by distribution network zones, and the end users.

4+ Replacement of pipeline, to reduce lossesin the system.

The following table shows pipelines which need to be rehabilitated in the first 10 years untill the
completion of the Study. It is necessary to rehabilitate the pipelines which are of apoor quality and
of high losses percent, as well as the pipelines of a smaller profiles. The Table 98: Incomes of
provided services and expenses of JP ,,Vodovod i kanalizacija“ dd Gracanica and Scheme 17: WSS
Gracanica — Pipelines which need to be replaced in the future 10 years shows the review of these
pipelines.

Table 97: Pipelines which need to be replaced in the period of 10 years

ipeline — ; ;
marcbasa | Lengnt | PomeS | poughness | Demeter

on the

model m mm mm mm
Pipe P10 125,53 65 0,4 80
Pipe P11 205,76 100 0,4 100
Pipe P12 409,87 50 0,4 80
Pipe P13 56,30 50 0,4 80
Pipe P25 100,46 97 0,1 100
Pipe P32 1.057,59 200 0,4 200
Pipe P33 336,37 79 0,1 100
Pipe P34 364,50 554 0,1 80
Pipe P35 8,13 554 0,1 80
Pipe P39 434,65 198,2 0,1 200
Pipe P40 232,65 554 0,1 80
Pipe P50 2.207,74 55,4 0,1 150
Pipe P51 789,44 79 0,1 150
Pipe P52 79,97 55,4 0,1 100
Pipe P66 85,87 80 0,4 200
Pipe P67 444,00 55,4 0,1 100
Pipe P68 365,91 80 0,4 80
Pipe P78 69,19 554 0,1 80
Pipe P81 135,55 50 0,4 80
Pipe P88 355,63 79 0,1 80
Pipe P89 145,64 66 0,1 80
Pipe P90 565,82 66 0,1 80
Pipe P92 147,59 66 0,1 80
Pipe P94 106,59 50 0,4 80
Pipe P95 131,49 66 0,1 80
Pipe P109 702,22 55,4 0,1 80
Pipe P111 46,92 150 0,4 150
Pipe P112 236,78 66 0,1 80
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Pipe P113 463,94 100 04 100
Pipe P114 24536 80 04 80
Pipe P116 10,74 97 0,1 100
Pipe P122 1.060,72 97 0,1 100
Pipe P126 61,56 66 0,1 80
Pipe P127 7.79 66 0,1 80
Pipe P129 112,21 66 0,1 80
Pipe P136 213,39 79 0,1 80
Pipe P138 239,06 554 0,1 80
Pipe P139 148,48 60 04 80
Pipe P140 24952 80 04 80
Pipe P149 149,09 80 04 80
Pipe P155 257,89 66 0,1 80
Pipe P156 119,49 79 0,1 80
Pipe P158 210,73 97 0,1 100
Pipe P159 43,04 97 0,1 100
Pipe P169 22946 97 0,1 100
Pipe P170 104,84 97 0,1 100
Pipe P171 43,86 97 0,1 100
Pipe P176 229,35 97 0,1 100
Pipe P177 113,38 97 0,1 100
Pipe P187 383,50 554 0,1 100
Pipe P188 13,11 554 0,1

Pipe P193 154,00 554 0,1 80
Pipe P195 300,89 554 0,1 80
Pipe P196 118,09 40 04 80
Pipe P228 80,00 50 04 80
Pipe P230 64,22 50 04 80
Pipe P240 121,54 66 0,1 80
Pipe P241 50,42 40 04 80
Pipe P301 385,52 554 0,1 80
Pipe P306 20,33 50 04 80
Pipe P307 88,93 50 04 80
Pipe P308 276,68 50 04 80
Pipe P309 245,10 554 0,1 80
Pipe P322 419,83 66 0,1 80
Pipe P323 40335 80 04 80
Pipe P324 320,99 80 04 200
Pipe P326 235,05 66 0,1 80
Pipe P340 207,91 554 0,1 80
Pipe Pi35 513,95 554 0,1 80
Pipe Pi42 1,13 97 0,1 200
Pipe Pi5 2,00 66 0,1 80
Pipe 1 1,01 554 0,1 100
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Total: 18.669,56

Day 1, 12:00 AM
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Izvor Skahovica

Rk Soko
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G >
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fona Donji Grad
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Scheme 17: WSS Gracanica — Pipelineswhich need to be replaced in the future 10 years

Necessary measuresfor monitoring of water supply system

In order to establish monitoring of water supply system it isnecessary to divide water network into
sectors and establish a process of metering of flow, pressure and water quality parametersthat are
not subject to thisproject. That refersto:

e Continuousmetering of flow and pressure on the water source,
e Continuousmetering of flow and water level in reservoirs,
e Continuousmetering of flow and pressure at characteristic pointsin the network.

Beside these measurements, the system must have accurate water meters and perform their
regular reading as well as monitoring of consumption trends. Regular monitoring and analysis of
these measured quantities will provide control of water production and consumption in water
supply system. Monitoring of flow rate and pressure in certain branches, especially flow rates
during periods of the night minimum flow, it is possible to detect occurrence of new faults and
respond quickly with repairs.

ZONNING OF THE WATER SUPPLY SYSTEM GRACANICA

Despite the measures taken on zoning of distribution systems and reduce the pressure in the
system, this project is not completed. It is necessary to project zoning distribution system.
Pressuresin the system are still quite high.

CONSTRUCTION OF POTABLE WATER TREATMENT PLANT AT THE SOURCES ,,ILIDZA” AND ,,SOKO”

According to previous analysis of water quality on these two sources and the samples which were
tested for this project, the main problem in these two sources is the turbidity. It is necessary to
build two plant blocks — “self-washing filters.

2.10.1.2DEVELOPMENT OF WSS GRACANICA

The preceding items give detailed descriptions of the WSS Gracanica, data on population and area
coverage of water supply system, the demographic projections of population in the area of water
supply systems, detailed information about the water supply system, detailed data on production
and consumption of water and planning needs for water. Based on these input data in the
item 2.9.7 Hydraulic analysis of WSS Gracanica we got the calculations for the existing water supply
system and the results analysis, as well as Gracanica water supply system development needs for the
period untill 2035.

Future Gracanica water supply system solution isgiven.

One of the main problems in WSS Gracanica are certainly insufficient quantities of water on
existing sources. Thisis, in addition to reducing lossesin the existing water supply system, a matter
of priority. It isnecessary to do investigative work and then on the basis of research work carry out
exploration wells and open new sources. The solution is given as three locations where potential
sources are assumed to be able to find new water. These solutions are provided in the hydraulic
analysis. Opening new sources can be done in several stages. The first and second phase would be
connecting the well in Stjepan Polje, which is allready drilled, to the water supply system. After
that, if the water is found near the Sklop source and at new location of Stjepan Polje, new water
quantities would be enabled for LC Stjepan Polje, depending on the water quantities for some
other local communities. Depending on investigation works, the third phase would be inserting
water from the wells in Donja Lohinja, i.e. Donja Orahovica. For now, the complete solution is
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within theoretical frames, due to the fact that we don’t know where those new water quantities will
be found.

The solution of inserting the new water quantitiesis shown in Hydraulic calculations.

The works values are given in 2.13 Priced Bill of Quantities.
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2.10.2 REHABILITATION AND DEVELOPMENT OF LOCAL WATER SUPPLY SYSTEMS

2.10.2.1REHABILITATION OF THELOCAL WATER SUPPLY SYSTEMS
Local water supply systems are detaily described in the item 2.9 Analysis of WSS Gracanica.

Based on collected data about the local water supply systems, the following can be concluded:

1. In the description of local water supply systems in Gracanica Municipality, it was mentioned
that there is not enough data on local systems. However, it is one of the main problems of
these water supply systems. In most cases, there is no project documentation of these
systems. The location, diameters and the pipelineslenghts are unknown.

Measures — It is necessary to conduct the additional investigations in the aim of
determining the pipelines position, pipelines profiles....

2. The second biggest problem is the water quality at the sources and sources yields. The
water quality at the sourcesis mostly not controlled and thereis no data about the yield of
these sources. For any kind of system development planning, the main data is the source’s
yield.

Measures — It is necessary to install the flow meters at the sources in the aim of water
quantities yield measurements. More significant sources should be monitored and the
yield should be measured, especially during the droughts. The water quality should be
analysed regularly.

3. In the entire Gracanica Municipality area, trhere id potable water deficite.

Measures — It is necessary to conduct the additional investigations in the aim of
determining the new water quantities. After that, solve the issue of water supply for the
entire Gracanica Municipality area, and not only partially.

4. Most of the facilities in the system need to be rehabilitated. Thisrelatesto the construction
part of the pumping stationsfacilities, reservoirs and sources. It is necessary to protect the
facilities, physically as well. It is, also, necessary to rehabilitate or replace electro —
mechanical equipment.

5. Most of the pipelinesin the system are of a small diameter, and documentation about the
pipelines construction does not exist. Pipelines should be rehabilitated because of the high
percent of losses and then conduct reconstruction of the pipelines which do not satusfy
with the quality and th etechnical conditions.

6. There are no measurements in the system. The produced and consumed water is not
measured. It is necessary to install the flow meters at the sources, reservoirs, pumping
stations and at the end users. The system can not be controlled without the meausrements.

Smaller settlements supplied from the local sources will at first remain at these sources with the
evenyual connections of th enew sources and rehabilitation of the existing facilities in the system
and the expansion of those facilities which do not satisfy with its capacity. In the second phase, the
development phase, these water supply systems would be controlled by JKP ,,Vodovod i kanalizacija”
Gracanica with posibility of connecting these systemswith th etown water supply system.

The values of works are given in 2.13 Priced Bill of Quantities.

2.10.2.2THEDEVELOPMENT OF LOCAL WATER SUPPLY SYSTEMS

In this moment it is very hard to give the guidelines for local water supply systems development.
Considering the fact that none of th elocal systems have sufficient water quantities at the sources,
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new sources sre not defined, we will provide only rough estimation of works quantity relating to
the longterm water supply of population and industry.

The item 2.9 Analysis of WSS Gracanica, detailly shows the requirement analysis for alll local
communities. It, also, shows water requirements in local communities, available sources and
current capacity of local water supply systemsfacilities.

Besides the exisitng water supply systems, it will be necessary to reconstruct the big part of the
system. In the most cases, the local water supply systems did not satisfy water supply systems
technical requirements.

The works values are given in 2.13 Priced Bill of Quantities.

Chapter: Master plan 262



Chapter: Master plan

263




2.11 MACRO-AVAILABLE ESTIMATION AND INVESTMENT
CAPABILITY OF POPULATION, LOCAL COMMUNITY,
MUNICIPALITY AND AUTHORIZED WATER/UTILITY COMPANY FOR
INVESTINGINTO THE WATER SUPPLY SYSTEM

Macro-available estimation and socio-economic analysis, investment capability for investing
into the water supply system. Consultant needs to asses the macro-available investment
amount for implementation of the measures. This indicative value will lead the Consultant
while defining the acceptable technical measures scope. The total price must include the price
of investments and re-investments, price of the functioning and maintanance the general
management.

Assesment of macro-availability hasto be based on the estimation of the real users community
capacity to pay, which will be based on the socio-economic analysis, including all of the users
(households, commercial, industrial and institutional), with the consideration of integrated
approach to the water supply systemsand drainage and treatment of waste waters.

The estimation of general capacity of users community contribution needsto be calculated for
th eperiod used for longterm Master plan, which is based on the current situation and socio —
economic result assesment, estimated prognosis of financial situation of the households and
prognosis of commercial and industrial development. These scenarios must be studied:
'optimistically’, 'normally' and 'pesimistically'. Every scenario has to contain the prognosis of
state, entity, canton and municipal product in apsolute value and percent of domestic product,
aswell asthe financial unit per inhabitant of the partner municipality .

Availability analysis needs to end with the assesment of the user's will to pay the water supply
services and drainage and treatment of the waste waters. This estimation has to be based on
the existing data, including all users categorries. Community users will, as well as the financial
capacity need to be taken into consideration, what can lead to situation for necessary
investmentsto be conducted in the time period phases.
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212 LONGTERM DEVELOPMENT PLAN FOR THE ENTIRE
PLANNING PERIOD (20 YEARS) WITH THELIST OF INVESTMENTS

MEASURES

Longterm water supply development plan. Plan will be based on the addopted concept —
preliminary design, with the defined water supply facilities, water supplying divided into systems,
zones and sub-zones, calculated maximum water requirements, defined water treatment at the
capture points, locations and capacities of the reservoirs, pumping and pre-pumping stations, main
pipelines, hydraulic calculations, management systems and all other technical elements. The
longterm development plan will provide the identification of the projects and estimation of the
expences, as well as criteria for priority projects, including the risks assesment and triesto prevent
the consequencesfor realization of the total project efficiency.
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(based on the data on quality and sources capacity)

2.13 PRICED BILL OF QUANTITIES
2.13.1 PRICED BILL OF QUANTITIES FORWSS GRACANICA
2.13.1.1SOURCES PROTECTION ACCORDING TO THE REPORT
Source Sklop
| PHASE
Deadline
Price (KM
Type of works (year) rice (KM)
Preparation of the Project for Sokolu&ariver regulation 31.12.2009. 18.000,00
Preparation of the Project for rehabilitation works (terrain levelling, Untill 9.000.00
roadswater drainage) 31.7.2009 R
In total for the | Phase: 27.000,00
Il PHASE
Deadline .
Type of works (year) Price (KM)
Sokolu&ariver regulation in the Sklop source zone 31.12.2012. 93.000,00
Terrain levelling and roads water drainage 31.12.2009. 40.000,00
Rehabilitation of the fence and capture facilities 31.12.2009. 28.000,00
Monitoring establishment in accordance with the Decision on sanitary
. ) . 10.000,00
protection zonesin the entire protected area
In total for the Il Phase: 171.000,00
Recapitulation:
| Phase 27.000,00
Il Phase 171.000,00
In total for Sklop source: 198.000,00
Source llidza and Vrela (Soko)
| PHASE
Deadline .
Type of works (year) Price (KM)
Prepara?non of the Project for construction the sewerage system of LC 31.12.2009. 24.000,00
Soko, with waste water aquatron
Preparation of the Project for construction the sewerage system of LC
Skahovica, LC Piskavica and Babiéi, with waste water aquatron 81.12.2010. 50.000,00
Preparation of the Project for device with drinking water aquatron till 31.7.2009 9.000,00
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Preparation of the Project for spring regulation at llidZza source 31.12.2009. 13.000,00
Preparation of hydrogeological map of wider area (R1:1.000) with all of
the sources marked and other hydrogeological appereances because of 31.12.20009. 15.000,00
rehabilitation
In total for the | Phase: 111.000,00
1l PHASE
Deadline .
Type of works (year) Price (KM)
Sewerage system construction based on the Projects 31.12.2012. 1.580.000,00
Rehabilitation of sources according to the hydrogeological map 31.12.2012. 40.000,00
Implementation of agro-pedological investigationsin the aim of
establishing the optimum conditions of processing and using the land in 31.12.2010. 8.000,00
protected zones
ldentify the basics of forest management in the protection zones 31.12.2010. 3.000,00
Monltorlng establilshment |.n accordance with the Decision on sanitary 31122012, 10.000,00
protection zonesin the entire protected area
Water factory construction at the source llidza and Vrela 31.12.2011. 100.000,00
In total for the Il Phase: 1.741.000,00
Recapitulation:
| Phase 111.000,00
Il Phase 1.741.000,00
In total for the sourcesllidza and Vrelo: 1.852.000,00
Source Soljanusa
| PHASE
Deadline .
Type of works (year) Price (KM)
Preparation of hydrogeological map of wider area (R1:1.000) with all of
the sources marked and other hydrogeological appereances because of 31.12.2009. 10.000,00
rehabilitation
Preparation of the Project for spring regulation at Soljanusa source 31.12.2009. 7.000,00
Rehabilitation of the protection fence and facilities 31.12.2009. 33.000,00
In total for the | Phase: 50.000,00
1l PHASE
Deadline .
Type of works (year) Price (KM)
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Implementation of agro-pedological investigationsin the aim of

establishing the optimum conditions of processing and using the land in 31.12.2010. 8.000,00
protected zones
Per.formvance of the Project for spring rggulatlon from the direction of 3112.2011. 32.000,00
Soljanusa settlement (based on the project)
Rehabilitation of sources according to the hydrogeological map 31.12.2012. 40.000,00
Monitoring establishment in accordance with the Decision on sanitary 10.000.00
protection zonesin the entire protected area T
In total for the Il Phase: 90.000,00
Recapitulation:
| Phase 50.000,00
Il Phase 90.000,00
Total for the source Soljanusa: 140.000,00
Source Hadzijina voda
| PHASE
Deadline .
Type of works (year) Price (KM)
Preparation of the Project for sewerage system rehabilitation of Ritasi¢i 31.12.2009. 5.000,00
settlement
Preparation of the Project for precipitation water drainage of the roads 31.12.2009. 5.000,00
Exisiting facility rehabilitation 31.12.2009. 12.000,00
In total for the | Phase: 22.000,00
1l PHASE
Deadline .
Type of works (year) Price (KM)
Sanacija i izmjestanje dijela kanalizacionog sistema naselja Ritasici 31.12.2010. 60.000,00
Izgradnja odvodenja oborinskih voda sa putne komunikacije 31.12.2010. 10.000,00
Monitoring establishment in accordance with the Decision on sanitary 5.000.00
protection zonesin the entire protected area o
In total for the Il Phase: 75.000,00
Recapitulation:
| Phase 22.000,00
Il Phase 75.000,00
Total for Hadzijina voda 97.000,00
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Summary recapitualation

Source Price (KM)
Source Sklop 198.000,00
Source llidza and Vrela (Soko) 1.852.000,00
Source Soljanusa 140.000,00
Source Hadzijina voda 97.000,00
In total: 2.287.000,00

2.13.1.2DEVELOPMENT OF GIS AND HYDRAULIC MODEL WSS GRACANICA

AND REDUCTION OF LOSSESIN THESYSTEM

GIS, hydraulic model, defects removal, monitoring the system and procurement Total price
of equipment for defects removal and project documentation development (KM)

Development of GlSdata basea 100.000,00
Developing hydraulic model of water supply system 100.000,00
Procurement of equipment and monitoring 200.000,00
Developing project documentation — Preliminary and Main projects 487.321,87
Rehabilitation in the period untill 2015 300.000,00

Rehabilitation in the period 2015 - 2020 1.000.000,00

Rehabilitation in the period 2020 - 2035 1.000.000,00

In total: 3.187.321,87

2.13.1.3CONSTRUCTION OF NEW AND REPLACEMENT OF EXISTING PIPELINES

2.13.1.3.1 PLANNED TRANSPORT PIPELINES FROM THE SOURCE

Planned transport pipelinesfrom the source
Pipeline Pipeline I .
Total
Section diameter lenght U(T('ltw'/);(;e ot(e:(l\;n);loe
(mm) (m)
Planned well Stjepan Polje - 250 2.100,00 162,60 341.460,00
RStjepan Polje
RStjepan Polje ~planned 250 8.100,00 162,60 1.317.060,00
reservoir of the | zone
Planned well D.Lohinja or
Orahovica - RD Lohinja 250 1.700,00 162,60 276.420,00
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RD.Lohinja - planned

. 250 5.700,00 162,60 926.820,00
reservoir of the | zon
Planned wellin the Sklop 200 1.200,00 148,40 178.080,00
system
Total: 18.800,00 Total: 3.039.840,00
2.13.1.3.2 NEW PLANNED PIPELINES
Pipeline Pipeline I .
Section diameter lenght U(T('ltw'/):(;e Tot(e:(ll\;n);loe
(mm) (m)
Pressure pipelinesfrom R of
the 1 zoneto R of the 2™ 200 700,00 148,40 103.880,00
zone
Pipelinesin zone Pribava different 500.000,00
Total: 603.880,00

2.13.1.3.3 REPLACEMENT OF THE SMALL PROFILES PIPELINES

Pipeline Pipeline S .
Section diameter lenght U(T('ltw'/);(;e TOt(T(II\'n);'Oe
(mm) (m)
Pipelines of a profile
smaller than DN 80 mm 80-200 30.000,00 71,76 2.152.800,00
Total: 30.000,00 Total: 2.152.800,00

2.13.1.4CONSTRUCTION OF POTABLE WATER TREATMENT PLANT

Section Ka;()le;:)itet Lzall\tn;)':%e Tot(e:(ln;l)l;ioe
Vrelo llidza 15 5.000,00 75.000,00
Vrelo 20 5.000,00 100.000,00
Stjepan Polje 20 7.500,00 150.000,00
Stjepan Polje 30 7.500,00 225.000,00
Donja Orahovica 40 7.500,00 300.000,00
Total: Total: 850.000,00
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2.13.1.5RESERVOIRS

2.13.1.5.1 REHABILITATION OF EXISTING RESERVOIRS

Rehabilitation of existing reservoirs
The existing reservoirsneed to be rehabilitated. Rough estimation isthat we need the meansfrom 5 %to 20
% of investments reservoir value for reservoir rehabilitation. Besides the rehabilitation of construction
reservoir part, hydro-machines equipment, gate and reservoir fence need to be rehabilitated.
Reservir Reservoir T .
. Unit price Total price
Reservoir volume damages 3
3 (KM/m®) (KM)
(m°) percent
Gornji Drafnici 20,00 20,00% 1.000,00 4.000,00
Donji Drafni¢i 30,00 15,00% 1.000,00 4.500,00
PS Drafniéi 30,00 20,00% 1.000,00 6.000,00
Hurije 20,00 20,00% 1.000,00 4.000,00
Bahici 50,00 10,00% 1.000,00 5.000,00
Ritosici 100,00 15,00% 1.000,00 15.000,00
Gaj 1.800,00 10,00% 900,00 162.000,00
Pribava 300,00 5,00% 1.000,00 15.000,00
Total: 2.350,00 Total: 215.500,00
2.13.1.5.2 NEW RESERVOIRS CONSTRUCTION
Reservoir Reservir volume Unit price Total price
(m3) (KM/m?) (KM)
Reservoir Stjepan Polje 250,00 1.000,00 250.000,00
Reservoir Donja Orahovica 250,00 1.000,00 250.000,00
Reservoir of the | altitude 1.000,00 900,00 900.000,00
Reservoir of the II altitude - Ritosi¢ 300,00 1.000,00 300.000,00
Reservoir Hurije - new 100,00 1.000,00 100.000,00
Reservoir for Drafni¢e and Hurije 250,00 1.000,00 250.000,00
Reservoir Sklop - Collector 400,00 950,00 380.000,00
2.550,00 Total: 2.430.000,00
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2.13.1.6 PUMPING STATION

2.13.1.6.1 REHABILITATION OF EXISTING PUMPING STATIONS

Rehabilitation of existing pumping stations
Rehabilitation includesthe replacement of defect equipment and pumping station facility. It is estimated
that the need for rehabilitation isaround 25 % of new equipment value, and around 3.000,00 KM per each
pumping station for facilities.
Water I
Capacit risin Pumps Unit price Total price
Pumping station :/s) y hei hgt power of new PS (KI\'I)I)
9 (kW) (KM/W)
(m)
PS Sklop - wells Sklop 25,00 15,00 7,69 1.750,00 6.365,22
PSHadzinavoda 1,00 55,00 1,13 1.750,00 3.493,57
PS Drafnici 1,00 45,00 0,92 1.751,00 3.404,06
PSSoljanu&a - bunari 6,00 30,00 3,69 1.750,00 4615,31
PS Bahici 1,00 30,00 0,62 1.750,00 3.269,22
Total: 34,00 Total: 21.147,37
2.13.1.7CONSTRUCTION OF NEW PUMPING STATIONS
Water I
Capacit risin Pumps Unit price Total price
Pumping station Z/S) y hei I?t power of new PS (KI\?I)
9 (kW) (KM/W)
(m)
New source north from Sklop 30,00 30,00 18,46 1.750,00 32.306,11
New PSat the collector 47,00 25,00 24,10 1.750,00 4217743
reservoir at the source Sklop
New PSat the reservoir "Gaj" 10,00 85,00 17,44 1.751,00 30.528,76
st nd
New source for the 17and 2 33,38 80,00 54,78 1.750,00 95.861,05
altitude
nd H
PSfor 2™ altitude at the 20,25 35,00 14,54 1.750,00 2544124
reservoir of the 1% altitude
Total: 140,63 Total: 226.314,60
2.13.1.8USING NEW SOURCES
Minimum Price of introducing
Name of the source source Unit price sourcesinto the
capacity (KM/1) system
(I/s) (KM)
Hydrogeological |nvest|gat.|on works and geophysical 250.000,00
testings
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Drilled wellsnorth from the existing wells ,Sklop*® 30,0 35.000,00 1.050.000,00
New wellsin the area of Stjepan Polje 30,0 35.000,00 1.050.000,00

Coonecting the wellsin Stjepan Polje to the system 20,0 5.000,00 100.000,00
New wellsin the area of D.Lohinja - D.Orahovica 40,0 35.000,00 1.400.000,00
120,0 3.850.000,00

2.13.1.9REMOTECONTROL SYSTEM - SCADA

Description Tot;(lh:;ioe
Software and application 50.000,00
New source north from Sklop 45.000,00
New PSat the collector reservoir at the source Sklop 45.000,00
New PSat the reservoir "Gaj " 45.000,00
New wellsin the area of Stjepan Polje 45.000,00
New wellsin the area of D.Lohinja - D.Orahovica 45.000,00
PSfor 2™ altitude at the reservoir of the 1% altitude 45.000,00
PS Sklop - Wells Sklop 45.000,00
PS Drafni¢i 45.000,00
PSSoljanusa - wells 45.000,00
PS Bahici 45.000,00
Reservoir Stjepan Polje 7.000,00
Reservoir Donja Orahovica 7.000,00
Reservoir of the 1% altitude 7.000,00
Reservoir of the 2" altitude - Rito§ié 7.000,00
Reservoir Hurije - new 7.000,00
Reservoir for Drafni¢e and Hurije 7.000,00
Reservoir Sklop - Collector 7.000,00
Donyji Drafni¢i 7.000,00
PS Drafni¢i 7.000,00
Bahici 7.000,00
Gaj 7.000,00
Pribava 7.000,00
Total: 534.000,00
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2.13.1.10 RECAPITULATION

Description of works Z‘;ﬁ;
Sources protection measuresbased on the Report of protection zones 2.287.000,00
Source Sklop 198.000,00
Sourcesllidza and Vrela (Soko) 1.852.000,00
Source Seljanusa 140.000,00
Source HadZijinavoda 97.000,00
GIS, hydraulic model, defects removal, monitoring the system and
procurement of equipment for defects removal and development of 3.187.321,87
project documentation
Pipelines—construction of new and replacement of existing pipelines 5.796.520,00
Planned transport pipelines from the source 3.039.840,00
Planned new pipelinesin the system 603.880,00
Pipelines replacement 2.152.800,00
Construction of potable water treatment plants 850.000,00
Reservoirs 2.645.500,00
Rehabilitation of existing reservoirs 215.500,00
Construction of new reservoirs 2.430.000,00
Pumping stations 247.461,97
Rehabilitation of existing pumping stations 21.147,37
Construction of new pumping stations 226.314,60
Using new sources 3.850.000,00
Remote control system - Scada 534.000,00
Total: | 19.397.803,83
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Remark: Unit price of the pipelines was calculated with demolition and asphalting the traffic roads
for the pipeslining.

2.13.2 PRICED BILL OF QUANTITIES FOR LOCAL WSS GRACANICE

2.13.2.1DEVELOPMENT OF GIS AND HYDRAULIC MODEL WSS, PROJECT
DOCUMENTATION AND REDUCTION OF LOSSESIN THE SYSTEM

GIS, hydraulic model, defects removal, monitoring the system and procurement Ukupna cijena
of equipment for defects removal and project documentation development (KM)

Development of GlSdata basea 150.000,00
Developing hydraulic model of water supply system 200.000,00
Procurement of equipment and monitoring —water metersin the system 872.089,46
Developing project documentation — Preliminary and Main projects 813.318,40
Rehabilitation in the period untill 2015 250.000,00
Rehabilitation in the period 2015 - 2020 500.000,00
Rehabilitation in the period 2020 - 2035 500.000,00

Total: 3.285.407,86

2.13.2.2REHABILITATION OF EXISITNG WSS

Number of L .
i — . Unit price Total price
Description of activities connections - .
. . (KM/connection) (KM)
estimation

Rehabilitation of WSS- sources, reservoirs,
pumping stations, pipelines, house 7.632,00 150,00 1.144.800,00
connections

Total: 7.632,00 Total: 1.144.800,00

2.13.2.3CONSTRUCTION OF NEW AND REPLACEMENT OF EXISTING

2.13.2.3.1 REHABILITATION OF EXISTING PIPELINES

Number of
Description of activities connections -
estimation

Unit price Total price
(KM/connection) (KM)

Rehabilitation of WSS- sources, reservoirs,
pumping stations, pipelines, house 7.632,00 150,00 1.144.800,00
connections

Total: 7.632,00 Total: 1.144.800,00
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2.13.2.3.2 PLANNED NEW PIPELINES

Pipeline Pipeline . .
Section diameter lenght pric(:j(rl‘(lltn/m) Tot(e:(ll\;n);loe
(mm) (m)
Construction of new
pipelinesin the system - i
estimated 15 % of existing 80-200 62.684,70 100,00 6.268.470,00
pipelineslenght
Total: | 6.268.470,00
2.13.2.3.3 REPLACEMENT OF EXISTING PIPELINES
Pipeline Pipeline . .
Total
Section diameter lenght pric(:j(rl‘(lltn/m) ot(e:(l\;n);loe
(mm) (m)
Estimated 30 % of existing 80-200 125.369,40 71,76 8.996.508,14
pipelineslenght
Total: | 8.996.508,14

2.13.2.4CONSTRUCTION OF POTABLE WATER TREATMENT PLANT

Total pri
. Capacity Unit price otal price
Section (l's) (KM/m?®)
(KM)
Sources - 20 % of water 43 5.000,00 214.868,02
Wells - 80 % of water 172 7.500,00 1.289.208,10
Total: 1.504.076,12

2.13.2.5RESERVOIRS

2.13.2.5.1 REHABILITATION OF EXISTING RESERVOIRS

Rehabilitation of existing reservoirs

The existing reservoirs need to be rehabilitated. Rough estimation is that we need the means from 20 % of
investments reservoir value for reservoir rehabilitation. Besides the rehabilitation of construction reservoir
part, hydro-machines equipment, gate and reservoir fence need to be rehabilitated.

Reservir Reservoir T .
. Unit price Total price
Reservoir volume damages 3
3 (KM/m?) (KM)
(m°) percent
All reservoirs 2.796,00 20,00% 1.000,00 559.200,00
Total: 559.200,00
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2.13.2.5.2 CONSTRUCTION OF NEW RESERVOIRS

Reservoir Reservir volume Unit price Total price
(m®) (KM/m?) (KM)

Deficit for 2035 2.773,38 1.000,00 2.773.378,99

Total: 2.773.378,99

2.13.2.6 PUMPING STATIONS

2.13.2.6.1 REHABILITATION OF EXISTING PUMPING STATIONS

Rehabilitation of existing pumping stations
Rehabilitation includesthe replacement of defect equipment and pumping station facility. It isestimated
that the need for rehabilitation isaround 25 % of new equipment value, and around 3.000,00 KM per each
pumping station for facilities.

Water I
Capacit risin Pumps Unit price Total price
Pumping station :/s) y hei hgt power of new PS (KI\'I)I)
9 (kW) (KM/W)
(m)
19 pumping stations 30,00 40,00 2461 1.750,00 67.768,70
Total: 30,00 Total: 67.768,70
2.13.2.6.2 CONSTRUCTION OF NEW PUMPING STATIONS
Water T
Capacit risin Pumps Unit price Total price
Pumping station Z/S) y hei I?t power of new PS (KI\:)
9 (kW) (KM/W)
(m)
It isestimated that 90 % of
water will be pumped from 139,60 40,00 114,53 1.750,00 200.435,33
new sources
Total: 139,60 Total: 200.435,33
2.13.2.7USING NEW SOURCES
Minimum Price of introducing
Name of the source source Unit price sourcesinto the
capacity (KM/1) system
(I/s) (KM)
Hydrogeological |nvest|gat.|on works and geophysical 950.000,00
testings

Drilled wells- 80 % 124,09 35.000,00 1.050.000,00

Natural sources - 20 % 31,02 35.000,00 1.050.000,00

Total: 155,11 Total: 2.350.000,00
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2.13.2.8 REMOTECONTROL SYSTEM - SCADA

A Total price
Description (KI\:)
Software and application 50.000,00
Estimation 500.000,00
Total: 550.000,00

2.13.2.9RECAPITULATION AOF LOCAL WATERSUPPLY SYSTEMS

Price
Description of works
P (KM)
Sources protection measures - estimation 2.000.000,00
Investigation wors in water supply systems, collecting documentation
about existing systems, water supply systems mapping, rehabilitation of 3.285.407,86
losses and development of project planning documentation
Pipelines— Construction of new and replacement of existing pipelines 16.409.778,14
Rehabilitation of existing systems 1.144.800,00
Planned new pipelinesin the system 6.268.470,00
Replacement of the pipelines 8.996.508,14
Construction of potable water treatment plant 1.504.076,12
Reservoirs 3.332.578,99
Rehabilitation of existing reservoirs 559.200,00
Construction of new reservoirs 2.773.378,99
Pumping stations 268.204,04
Rehabilitation of existing pumping stations 67.768,70
Construction of new pumping stations 200.435,33
Using the new sources 2.350.000,00
System remote control Scada 550.000,00
Total: | 29.700.045,14
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2.133 SUMMARY PRICED BILL OF QUANTITIES FOR GRACANICA
MUNICIPALITY
. Cijena
Opisradova
P (KM)
Sources protection measures based on the Report of protection 4.287.000,00
zones
lzvoriste Sklop 198.000,00
lzvoriste llidzai Vrela (Soko) 1.852.000,00
lzvoriste Seljanusa 140.000,00
lzvoriste HadZijina voda 97.000,00
Sources protection measures — local systems 2.000.000,00
GIS, hydraulic model, defects removal, monitoring the system and
procurement of equipment for defects removal and development of 6.472.729,73
project documentation
Pipelines—construction of new and replacement of existing pipelines 22.206.298,14
Rehabilitation of the local WSS 1.144.800,00
Planned transport pipelinesfrom the source 3.039.840,00
Planned new pipelinesin the system 6.872.350,00

Pipelines replacement

11.149.308,14

Construction of potable water treatment plants 2.354.076,12
Reservoirs 5.978.078,99
Rehabilitation of existing reservoirs 774.700,00
Construction of new reservoirs 5.203.378,99
Pumping stations 515.666,00
Rehabilitation of existing pumping stations 88.916,07
Construction of new pumping stations 426.749,93
Using new sources 6.200.000,00
Remote control system - Scada 1.084.000,00
Total: | 49.097.848,98
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3 PRIORITIZED PLAN OF INVESTMENT MEASURES FOR A 10
YEAR PERIOD
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3.1 WSS GRACANICA

3.1.1 SOURCESPROTECTION BASED ON THE REPORT

Source Sklop
| PHASE
Deadline .
Type of works (year) Price (KM)
Preparation of the Project for Sokolu&ariver regulation 31.12.2009. 18.000,00
Preparation of the Project for rehabilitation works (terrain levelling, till 31.7.2009 9.000,00
roadswater drainage)
In total for the | Phase: 27.000,00
1l PHASE
Deadline .
Type of works (year) Price (KM)
Sokolu&ariver regulation in the Sklop source zone 31.12.2012. 93.000,00
Terrain levelling and roads water drainage 31.12.2009. 40.000,00
Rehabilitation of the fence and capture facilities 31.12.2009. 28.000,00
Monitoring establishment in accordance with the Decision on sanitary 10.000.00
protection zonesin the entire protected area Y
In total for the Il Phase: 171.000,00
Recapitulation:
| Phase 27.000,00
Il Phase 171.000,00
In total for Sklop source: 198.000,00
Source llidza and Vrela (Soko)
| PHASE
Deadline .
Type of works (year) Price (KM)
Prepara?non of the Project for construction the sewerage system of LC 31.12.2009. 24.000,00
Soko, with waste water aquatron
Preparation of the Project for construction the sewerage system of LC
Skahovica, LC Piskavica and Babiéi, with waste water aquatron 81.12.2010. 50.000,00
Preparation of the Project fpr device with drlnkln.g water aquatron do 31.7.2009 9.000,00
(based on the data on quality and sources capacity)
Preparation of the Project for spring regulation at llidZza source 31.12.2009. 13.000,00
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Preparation of hydrogeological map of wider area (R1:1.000) with all of

protected zones

the sources marked and other hydrogeological appereances because of 31.12.2009. 15.000,00
rehabilitation
In total for the | Phase: 111.000,00
1l PHASE
Deadline .
Type of works (year) Price (KM)
Sewerage system construction based on the Projects 31.12.2012. 1.580.000,00
Rehabilitation of sources according to the hydrogeological map 31.12.2012. 40.000,00
Implementation of agro-pedological investigationsin the aim of
establishing the optimum conditions of processing and using the land in 31.12.2010. 8.000,00
protected zones
ldentify the basics of forest management in the protection zones 31.12.2010. 3.000,00
Monltorlng establilshment |.n accordance with the Decision on sanitary 31122012, 10.000,00
protection zonesin the entire protected area
Water factory construction at the source llidza and Vrela 31.12.2011. 100.000,00
In total for the Il Phase: 1.741.000,00
Recapitulation:
| Phase 111.000,00
Il Phase 1.741.000,00
In total for the sourcesllidza and Vrelo: 1.852.000,00
Source Soljanusa
| PHASE
Deadline .
Type of works (year) Price (KM)
Preparation of hydrogeological map of wider area (R1:1.000) with all of
the sources marked and other hydrogeological appereances because of 31.12.20009. 10.000,00
rehabilitation
Preparation of the Project for spring regulation at Soljanusa source 31.12.2009. 7.000,00
Rehabilitation of the protection fence and facilities 31.12.2009. 33.000,00
In total for the | Phase: 50.000,00
1l PHASE
Deadline .
Type of works (year) Price (KM)
Implementation of agro-pedological investigationsin the aim of
establishing the optimum conditions of processing and using the land in 31.12.2010. 8.000,00
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Performance of the Project for spring regulation from the direction of

.12.2011. 2.
Soljanusa settlement (based on the project) 311220 32.000,00
Rehabilitation of sources according to the hydrogeological map 31.12.2012. 40.000,00
Monitoring establishment in accordance with the Decision on sanitary
} ) . 10.000,00
protection zonesin the entire protected area
In total for the Il Phase: 90.000,00
Recapitulation:
| Phase 50.000,00
Il Phase 90.000,00
Total for the source Soljanusa: 140.000,00
Source Hadzijina voda
| PHASE
Deadline .
Type of works (year) Price (KM)
Preparation of the Project for sewerage system rehabilitation of RitaSi¢i 31.12.2009. 5.000,00
settlement
Preparation of the Project for precipitation water drainage of the roads 31.12.2009. 5.000,00
Exisiting facility rehabilitation 31.12.2009. 12.000,00
In total for the | Phase: 22.000,00
1l PHASE
Deadline .
Type of works (year) Price (KM)
R?he}bﬂltatlon and relocation of the sewerage system part in settlement 31.12.2010. 60.000,00
Ritasi¢i
Precipitation drainage of the road 31.12.2010. 10.000,00
Monitoring establishment in accordance with the Decision on sanitary 5000.00
protection zonesin the entire protected area T
In total for the Il Phase: 75.000,00
Recapitulation:
| Phase 22.000,00
Il Phase 75.000,00
In total for Hadzijina voda 97.000,00
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Summary recapitulation

Source Cijena (KM)
Source Sklop 198.000,00
Source llidza and Vrela (Soko) 1.852.000,00
Source Soljanusa 140.000,00
Source Hadzijina voda 97.000,00
In total: 2.287.000,00

3.1.2 Development of GISand hydraulic model WSS Gracanica and reduction of

lossesin the system

GIS, hydraulic model, defects removal, monitoring the system and procurement Ukupna cijena
of equipment for defects removal and project documentation development (KM)
Development of GlSdata basea 100.000,00
Developing hydraulic model of water supply system 100.000,00
Procurement of equipment and monitoring —water metersin the system 200.000,00
Developing project documentation — Preliminary and Main projects 487.321,87
Rehabilitation in the period untill 2015 300.000,00
Rehabilitation in the period 2015 - 2020 1.000.000,00
In total: 2.187.321,87
3.1.3 CONSTRUCTION OF NEW AND REPLACEMENT OF EXISTING PIPELINES
3.1.3.1 PLANNED TRANSPORT PIPELINES FROM THE SOURCE
Planned transport pipelinesfrom the source
win | | T e | Tt e
(mm) (m)
Planned well Sjepan Polje - 250 2.100,00 162,60 341.460,00
RStjepan Polje
Rij;‘:sgifg:jfh;ﬁf;::d 250 8.100,00 162,60 1.317.060,00
Planned Wg('lio”pthe system 200 1.200,00 148,40 178.080,00
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Total: 11.400,00 Total: 1.836.600,00
3.1.3.1.1 NEW PLANNED PIPELINES
Pipeline Pipeline A .
Total
Section diameter lenght U(T(tlzn'/):(;e ot(e:(l\;n);'loe
(mm) (m)
Pressure pipeline from the R
1.z0ne 1o the R.2. Zone 200 700,00 148,40 103.880,00
Pipelinesin the zone Pribava razni 500.000,00
Total: 603.880,00

3.1.3.1.2 REPLACEMENT OF THE SMALL PROFILESDIAMETER

Current - Planned
A Pipeline - A .
Section pipeline lenght pipeline Unti price Total price
diameter diameter (KM/m) (KM)
(mm) (m) (mm)
Pipe P10 65 125,53 80,00 65,88 8.270,05
Pipe P11 100 205,76 100,00 71,76 14.765,19
Pipe P12 50 409,87 80,00 65,88 27.001,91
Pipe P13 50 56,30 80,00 65,88 3.709,14
Pipe P25 97 100,46 100,00 71,76 7.208,65
Pipe P32 200 1.057,59 200,00 148,40 156.946,36
Pipe P33 79 336,37 100,00 71,76 24.137,91
Pipe P34 55 364,50 80,00 65,88 24.013,26
Pipe P35 55 8,13 80,00 65,88 535,60
Pipe P39 198 434,65 200,00 148,40 64.502,06
Pipe P40 55 232,65 80,00 65,88 15.326,98
Pipe P50 55 2.207,74 150,00 113,08 249.651,24
Pipe P51 79 789,44 150,00 113,08 89.269,88
Pipe P52 55 79,97 100,00 71,76 5.738,65
Pipe P66 80 85,87 200,00 148,40 12.743,11
Pipe P67 55 444,00 100,00 71,76 31.861,37
Pipe P68 80 365,91 80,00 65,88 24.106,28
Pipe P78 55 69,19 80,00 65,88 4.558,55
Pipe P81 50 135,55 80,00 65,88 8.929,77
Pipe P88 79 355,63 80,00 65,88 23.428,97
Pipe P89 66 145,64 80,00 65,88 9.594,50
Pipe P90 66 565,82 80,00 65,88 37.276,09
Pipe P92 66 147,59 80,00 65,88 9.723,10
Pipe P94 50 106,59 80,00 65,88 7.022,41
Pipe P95 66 131,49 80,00 65,88 8.662,63
Pipe P109 55 702,22 80,00 65,88 46.261,99
Pipe P111 150 46,92 150,00 113,08 5.305,58
Pipe P112 66 236,78 80,00 65,88 15.598,93
Pipe P113 100 463,94 100,00 71,76 33.292,26
Pipe P114 80 24536 80,00 65,88 16.164,19
Pipe P116 97 10,74 100,00 71,76 770,52
Pipe P122 97 1.060,72 100,00 71,76 76.117,27
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Pipe P126 66 61,56 80,00 65,88 4.055,30
Pipe P127 66 779 80,00 65,88 513,08
Pipe P129 66 112,21 80,00 65,88 7.392,20
Pipe P136 79 213,39 80,00 65,88 14.058,13
Pipe P138 55 239,06 80,00 65,88 15.749,27
Pipe P139 60 148,48 80,00 65,88 978173
Pipe P140 80 249,52 80,00 65,88 16.438,18
Pipe P149 80 149,09 80,00 65,88 9.822,05
Pipe P155 66 257,89 80,00 65,88 16.989,53
Pipe P156 79 119,49 80,00 65,88 7.87180
Pipe P158 97 210,73 100,00 71,76 15.121,63
Pipe P159 97 43,04 100,00 71,76 3.088,55
Pipe P169 97 229,46 100,00 71,76 16.465,91
Pipe P170 97 104,84 100,00 71,76 752346
Pipe P171 97 43,86 100,00 71,76 3.147,21
Pipe P176 97 229,35 100,00 71,76 16.458,30
Pipe P177 97 11338 100,00 71,76 8.13586
Pipe P187 55 383,50 100,00 71,76 27.519,96
Pipe P188 55 13,11 100,00 71,76 940,77
Pipe P193 55 154,00 80,00 65,88 10.145,78
Pipe P195 55 300,89 80,00 65,88 19.822,50
Pipe P196 40 118,09 80,00 65,88 777964
Pipe P228 50 80,00 80,00 65,88 527019
Pipe P230 50 64,22 80,00 65,88 4.230,81
Pipe P240 66 12154 80,00 65,88 8.006,92
Pipe P241 40 50,42 80,00 65,88 3.321,90
Pipe P301 55 385,52 80,00 65,88 25.398,06
Pipe P306 50 20,33 80,00 65,88 133958
Pipe P307 50 88,93 80,00 65,88 5.858,78
Pipe P308 50 276,68 80,00 65,88 18.227,68
Pipe P309 55 245,10 80,00 65,88 16.147,19
Pipe P322 66 419,83 80,00 65,88 27.658,27
Pipe P323 80 403,35 80,00 65,88 26.572,70
Pipe P324 80 320,99 200,00 148,40 47.635,06
Pipe P326 66 235,05 80,00 65,88 15.484,96
Pipe P340 55 207,91 80,00 65,88 13.697,31
Pipe Pi35 55 513,95 80,00 65,88 33.859,03
Pipe Pi42 97 113 200,00 148,40 167,69
Pipe Pi5 66 2,00 80,00 65,88 131,76
Pipe 1 55 1,01 100,00 71,76 72,48
otal: 18.669,56 Total: 1.554.395,59
3.1.3.2 CONSTRUCTION OF POTABLE WATER TTERATMENT PLANT
. Capacity Unit price Total price
Section (I/s) (KM/m?) (KM)
Vrelo llidza 15 5.000,00 75.000,00
Vrelo 20 5.000,00 100.000,00
Sjepan Polje 20 7.500,00 150.000,00
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Stjepan Polje 30 7.500,00 225.000,00

Total: Total: 550.000,00

3.1.3.3 RESERVOIRS

3.1.3.3.1 REHABILITATION OF EXISTING RESERVOIRS

Rehabilitation of existing reservoirs

The existing reservoirsneed to be rehabilitated. Rough estimation isthat we need the meansfrom 5 %to 20
% of investments reservoir value for reservoir rehabilitation. Besides the rehabilitation of construction
reservoir part, hydro-machines equipment, gate and reservoir fence need to be rehabilitated.

Reservoir Reservoir T .
Reservoir volume damage Unit prl;:e Total price
(m?) percent (KM/m’) (KM)
Gornji Drafnici 20,00 20,00% 1.000,00 4.000,00
Donji Drafni¢i 30,00 15,00% 1.000,00 4.500,00
PS Drafniéi 30,00 20,00% 1.000,00 6.000,00
Hurije 20,00 20,00% 1.000,00 4.000,00
Bahici 50,00 10,00% 1.000,00 5.000,00
Ritosici 100,00 15,00% 1.000,00 15.000,00
Gaj 1.800,00 10,00% 900,00 162.000,00
Pribava 300,00 5,00% 1.000,00 15.000,00
Total: 2.350,00 Total: 215.500,00

3.1.3.3.2 CONSTRUCTION OF NEW RESERVOIRS

Reservoir Reservoir volume Unit price Total price
(m®) (KM/m?) (KM)
Reservoir Stjepan Polje 250,00 1.000,00 250.000,00
Reservoir of the 1% altitude 500,00 900,00 450.000,00
Reservoir of the 2" altitude - Ritosié¢ 300,00 1.000,00 300.000,00
Reservoir Hurije - new 100,00 1.000,00 100.000,00
Reservoir for Drafni¢i and Hurije 250,00 1.000,00 250.000,00
Reservoir Sklop - Collector 400,00 950,00 380.000,00
1.800,00 Total: 1.730.000,00
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3.1.3.4 PUMPING STATIONS

3.1.3.4.1 REHABILITATION OF EXISTING PUMPING STATIONS

Rehabilitation of existing pumping stations
Rehabilitation includesthe replacement of defect equipment and pumping station facility. It isestimated
that the need for rehabilitation isaround 25 % of new equipment value, and around 3.000,00 KM per each

pumping station for facilities.

. Water Pumps Unit price .
. . Capacity . Total price
Pumping station (/s) rising level power of new PS (KM)
(m) (kW) (KM/W)
PS Sklop - wells Sklop 25,00 15,00 7,69 1.750,00 6.365,22
PSHadzZinavoda 1,00 55,00 1,13 1.750,00 3.493,57
PS Drafnici 1,00 45,00 0,92 1.751,00 3.404,06
PS Soljanusa - wells 6,00 30,00 3,69 1.750,00 4.615,31
PS Bahici 1,00 30,00 0,62 1.750,00 3.269,22
Total: 34,00 Total: 21.147,37
3.1.3.4.2 CONSTRUCTION OF NEW PUMPING STATIONS
. . Capacity . YVater Pumps Unit price Total price
Pumping station ') rising level power of new PS (KM)
(m) (kW) (KM/W)
New source north from Sklop 30,00 30,00 18,46 1.750,00 32.306,11
New PSat the collector 47,00 25,00 24,10 1.750,00 4217743
reservoir at the source Sklop
New PSat the reservoir "Gaj" 10,00 85,00 17,44 1.751,00 30.528,76
st nd
New source for the 1=and 2 33,38 80,00 54,78 1.750,00 95.861,05
altitude
nd H
PSfor 2 altitude at the 20,25 35,00 14,54 1.750,00 2544124
reservoir of the 1% altitude
Total: 140,63 Total: 226.314,60
3.1.3.5 USING NEW SOURCES
Minimum Price of source
Name of the source source Unit price introduction into
capacity (KM/T) the system
(I/s) (KM)
Hydrogeological |nvest|gat.|on works and geophysical 950.000,00
testings
Drilled wellsnorth from the existing wells ,Sklop*® 30,0 35.000,00 1.050.000,00
New wellsin the area of Stjepan Polja 30,0 35.000,00 1.050.000,00
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Wellsintroduction into the system in Stjepan Polje

20,0

5.000,00

100.000,00

120,0

2.450.000,00

3.1.3.6 REMOTECONTROLSYSTEM - SCADA

Description Tot;(lh;’:;;ioe
Software and application 50.000,00
New source north from Sklop 45.000,00
New PSat the Sklop source collectiong reservoir 45.000,00
New PSat reservoir "Gaj" 45.000,00
New wells in the area of Stjepan Polje 45.000,00
PSfor the 2" altitude at the reservoir of the 1 altitude 45.000,00
PS Sklop - wells Sklop 45.000,00
PS Drafni¢i 45.000,00
PSSoljanusa - wells 45.000,00
PS Bahici 45.000,00
Reservoir Stjepan Polje 7.000,00
Reservoir of the 1% altitude 7.000,00
Reservoir of the 2" altitude - Rito§ié 7.000,00
Reservoir Hurije - new 7.000,00
Reservoir for Drafni¢e and Hurije 7.000,00
Reservoir Sklop - Collector 7.000,00
Donyji Drafni¢i 7.000,00
PS Dratni¢i 7.000,00
Bahici 7.000,00
Gaj 7.000,00
Pribava 7.000,00
Total: 482.000,00
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3.1.3.7 RECAPITULATION

Description of works Z?Ma)e
Protection measures according to the Report on sourcesprotection zones 2.287.000,00
Source Sklop 198.000,00
Source llidza and Vrela (Soko) 1.852.000,00
Source Seljanusa 140.000,00
Source HadZijinavoda 97.000,00
GIS, hydraulic model, defects removal, monitoring the system and
procurement equipment for defects removal and project documentation 2.187.321,87
development
Pipelines—construction of new and replacement of existing pipelines 3.994.875,59
Planned transport pipeline from the source 1.836.600,00
Planned new pipelinesin the system 603.880,00
Replacement of the pipelines 1.554.395,59
Construction of potable water treatment plant 550.000,00
Reservoirs 1.945.500,00
Rehabilitation of existing reservoirs 215.500,00
Construction of new reservoirs 1.730.000,00
Pumping stations 247.461,97
Rehabilitation of existing pumping stations 21.147,37
lzgradnja novih pumpnih stanica 226.314,60
Construction of new pumping stations 2.450.000,00
Remote control system Scada 482.000,00
Total: | 14.144.159.,43
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3.2 LOCAL WATER SUPPLY SYSTEMS OF GRACANICA
MUNICIPALITY

3.2.1 DEVELOPMENT OF GIS, PROJECT DOCUMENTATION, MEASUREMENTS AND AND
REDUCTION OF LOSSES IN THE SYSTEM

Investigation worsin water supply systems, collecting documentation about existing .
. S Total price
systems, water supply systems mapping, rehabilitation of lossesand development of (KM)
project planning documentation
Development of GlSdata basea 150.000,00
Developing hydraulic model of water supply system 200.000,00
Procurement of equipment and monitoring —water metersin the system 872.089,46
Developing project documentation — Preliminary and Main projects 583.793,85
Rehabilitation in the period untill 2015 250.000,00
Rehabilitation in the period 2015 - 2020 500.000,00
Total: 2.555.883,31
3.2.2 REHABILITATION OF EXISTING WATER SUPPLY SYSTEMS
- Lo Numbgr of Unit price Total price
Description of activities connections - .
. . (KM/connection) (KM)
estimation
Rehabilitation of water supply system -
sources, reservoirs, pumping stations, 7.632,00 150,00 1.144.800,00
pipelines, house connections
Total: 7.632,00 Total: 1.144.800,00
3.2.3 CONSTRUCTION OF NEW AND REPLACEMENT OF OLD PIPELINES
3.2.3.1 REHABILITATION OF EXISTING PIPELINES
- Lo Numbgr of Unit price Total price
Description of activities connections - .
. X (KM/connection) (KM)
estimation
Rehabilitation of water supply system -
sources, reservoirs, pumping stations, 7.632,00 150,00 1.144.800,00
pipelines, house connections
Total: 7.632,00 Total: 1.144.800,00
3.2.3.2 NEW PLANNED PIPELINES
Pipeline Pipeline I .
Section diameter lenght Unit price Total price
(KM/m) (KM)
(mm) (m)
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Construction of new
pipelinesin the system - i
Estimated 5 % of current 80-200 18.805,41 100,00 1.880.541,00
pipelineslenght
Total: | 1.880.541,00
3.2.3.3 REPLACEMENT OF EXISTING PIPELINES
Pipeline Pipeline I .
Section diameter lenght U(T('ltw'/);(;e Tot(e:(ll\;n);loe
(mm) (m)
Estimation isthat 30 % of
existing pipelineswill have 80-200 125.369,40 71,76 8.996.508,14
to be replaced
Ukupno: | 8.996.508,14
3.2.4 CONSTRUCTION OF POTABLE WATERTREATMENT PLANT
. Capacity Unit price Total price
Section (U/s) (KM/m?®) (KM)
Sources - 20 % of water 30 5.000,00 151.442,91
Wells - 80 % of water 121 7.500,00 908.657,46
Total: 1.060.100,37

3.2.5 RESERVOIRS

3.2.5.1 REHABILITATION OF EXISTING RESERVOIRS

Rehabilitation of existing reservoirs
The existing reservoirs need to be rehabilitated. Rough estimation is that we need the means 20 % of
investments reservoir value for reservoir rehabilitation. Besides the rehabilitation of construction reservoir
part, hydro-machines equipment, gate and reservoir fence need to be rehabilitated.

Reservoir Reservoir N .
. Unit price Total price
Reservoir volume damage 3
3 (KM/m?®) (KM)
(m°) percent
All reservoirs 2.796,00 20,00% 1.000,00 559.200,00
Total: 559.200,00
3.2.5.2 CONSTRUCTION OF NEW RESERVOIRS
Reservoir Reservoir volume Unit price Total price
(m?) (KM/m?) (KM)
Deficit for 2020 1.129,40 1.000,00 1.129.400,23
1.129,40 Total: 1.129.400,23
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3.2.6 PUMPING STATIONS

3.2.6.1 REHABILITATION OF EXISTING PUMPING STATIONS

Rehabilitation of existing pumping stations
Rehabilitation includesthe replacement of defect equipment and pumping station facility. It isestimated
that the need for rehabilitation isaround 25 % of new equipment value, and around 3.000,00 KM per each

pumping station for facilities.

. Water Pumps Unit price .
. . Capacity . Total price
Pumping station (/s) rising level power of new PS (KM)
(m) (kW) (KM/W)
19 pumping stations 30,00 40,00 2461 1.750,00 67.768,70
Total: 30,00 Total: 67.768,70
3.2.6.2 CONSTRUCTION OF NEW PUMPING STATIONS
. . Capacity . YVater Pumps Unit price Total price
Pumping station (/s) rising level power of new PS (KM)
(m) (kW) (KM/W)
It isestimated that 90 % of
water will be pumped from the 82,51 40,00 67,70 1.750,00 118.474,59
new sources
Total: 82,51 Total: 118.474,59
3.2.7 USING NEW SOURCES
Minimum Price of source
Name of the source source Unit price introduction into
capacity (KM/T) the system
(I/s) (KM)
Hydrogeological |nvest|gat.|on works and geophysical 950.000,00
testings
Drilled wells - 80 % 73,34 35.000,00 1.050.000,00
Natural sources - 20 % 18,34 35.000,00 1.050.000,00
Total: 91,68 Total: 2.350.000,00
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3.2.8 RECAPITULATION FORLOCAL WATER SUPPLY SYSTEMS

losses and development of project planning documentation

_— Price
Description of works (KM)
Sources protection measures - estimation 2.000.000,00
Investigation wors in water supply systems, collecting documentation
about existing systems, water supply systems mapping, rehabilitation of 2.555.883,31

Pipelines—construction of new and replacement of existing pipelines

12.021.849,14

Rehabilitation of existing water supply systems 1.144.800,00
Planned new pipelinesin the system 1.880.541,00
Replacement of the pipelines 8.996.508,14
Construction of potable water treatment plant 1.060.100,37
Reservoirs 1.688.600,23
Rehabilitation of existing reservoirs 559.200,00
Construction of new reservoirs 1.129.400,23
Pumping stations 186.243,29
Rehabilitation of existing pumping stations 67.768,70
Construction of new pumping stations 118.474,59
Using the new sources 2.350.000,00
Total: | 21.862.676,34
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3.3 FINANCIAL AND ECONOMIC ANALYSIS

3.3.1 INTRODUCTION

Financing the priority projects

Financial capacity for financing the ,priority projects* will be searched in the basic three potential
financial sources:

e Incomesof providing services
o Increasing the services cost
o Increasing the number of users
o Savingsin operation —increasing the efficiency
e Investments by the Municipality (and wider community)
e investments by theinternational and local financial institutions

The estimation of financial capacity will be done by the methodology which consists of four basic
steps.

STEP 1 — Estimation of macroeconomic availability

Estimation of macroeconomic availability will be based on the estimation of Municipality economic
development, average salaries in Gracanica Municipality and projections of economic
development which will be defined by the social product GDP growth (BDP).

For all analysisthe data were taken from the follwing:
e Federal Bureau for Satistics FBiH (http //www fzs.ba):
o TUZLA CANTON IN FIGURES/ UDK 311.314 (497,6)/ Sarajevo 2010
e Agency for Statistics BiH (http://www.bhas.ba):
o Consumer Price Index in BiH — (2007-2009), ISSN 1840-104X, Sarajevo 2009
o APD 2007 poverty and life conditions, Sarajevo 2008
o APD 2007 final results, Sarajevo 2008

e Gracanica Municipality data

STEP 2 — Estimation of financial capacity

Estimation of financial capacity will be included into the estimation of utility company financial
capacity, to provide the additional financesthrough:

e Increasing the number of users
e Increasing the charging level
e Increasing the service cost

e Savingsin operation and managing
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For the estimation of financial capacity, we will use modificated version of ,FEASIBLE' program
developped by the OECD ,EAP Task Force“; more about the methodology itself, you can find at

OECD web page:
http://www.oecd.org/document/56/0,3746,en_2649_34335_33719928 1_1_1_1,00.html

The methodology is made specifically for planners and decision makers in order to facilitate
the planning of investment programs based on an assessment of available financial capacity.
The general methodology is quite simple and consists of defining and comparing the cash
flows of income and expenditure targets for each year of the analyzed period.

The result of the analysisisplan of incomesincreasing and estimation of the incomeswhich can be
used for financing of defined priority measuresinvestment program.

Municipality is, also, one of the posible and available financing sources, and as as estimation of
municipal financial capacity we will use the estimation of mun icipal average investments into the
water supply projectsdrafted during the recent yaers.

We will, also, estimate the posibility of municipality to finance the suggested priority investment
measures through the loansfrom international or local financial institutions.

As the last financial source, we have grants from the higher level government budget, i.e. from
Canton and Federation BiH budget.

STEP 3 — Defining the financial capacity

In this step few potential scenarios will be developed, if posible, and asses their sustainabilities as
the posible financial sources.

STEP 4

This final step will asses the realistic definition of the suggested Priority measures program and
recomend it's eventual redefining.

These recommandations will be the initial step for the draft of the Feasibility Study for priority
investment measures.

3.3.2 MACROECONOMIC AVAILABILITY AND SOCIO-ECONOMIC ANALYSIS

The analysis of macroeconomic availability of funds will be based on an analysis of three primary
sources of funding, as follows:

e Potential savingsin utility company operation
e Price policy analysisand increasing the services incomes

e Analysisof wider community posibilities, but before all Municipality

3.3.2.1 ANALYSISOFUTILITY COMPANY POSIBILITIES

The following table shows the data on the structure of utility company incomes and expenses.
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The basic indicators of utility company JP ,Vodovod i kanalizacija“ dd Gracanica operation are
shown in the following tables.

Service prices

Households ;ustt)iltiﬁtions Industry

Water component 0,60 1,20 2,20
Sewerage component 0,20 0,20 0,20

Water capture tax 0,01 0,01 0,01

Waste water tax 0,04 0,04 0,20;0,1;0,04
il?]i\ézltc;:);\:ne;t component (planned for 0,09 0.10 0.10

VAT 17% 17% 17%

TOTAL COMBINED PRICE (KM) 0,94+VAT 155+VAT 2,61+VAT

Specific water consumption

Inhabitants Total water produced Specificwater
connected to the in 2009 production
system (m®/year) (I/capita/day)
17507 1.437.288,50 224,92
Inhabitants Total revenue water in Specificwater Total revenu.ewa.lter Specific W?ter
. for population in consumption
connected to the 2009 consumption . .
system (m¥year) (/capita/day) 2009 without industry
Y y a y (m®/year) (I/capita/day)
17507 838.422,00 131,21 663.676,00 103,86

Non-revenue water
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Bilans voda u VDS Gracanica u 2010. godini

1.600.000,00

1.400.000,00

1.200.000,00
1.000.000,00

800.000,00

600.000,00

m3/godidnje

400.000,00

200.000,00

0,00
Obracunata
koli¢ina vode

M Bilans voda u VDS'

G 793.711,00
Gracanica

Neobracunat

Proizvedena
kolicina vode

1.339.464,89

Incomes of services provided by the company JP ,,Vodovod i kanalizacija* dd Gracanica are shown
in the following table.

Incomesof provided services

Table 98: Incomes of provided services and expenses of JP ,,Vodovod i kanalizacija“ dd

Gracanica

Utility company expenses

Type of income Value

(KM)
Water providing incomes 710.140
Waste water disposal servicesincomes 128.886
Water meter taxesincomes 15316
Additional servicesincomes 79.001
Other incomes 90.134
INCOMESIN TOTAL 1.023.477
Type of expenses Vrijednost

(KM)

Water and sewerage maintanance expenses 114.837
Electricity 105.544
Employees salaries 423.029
Amortization 121.623
Other expenses 257.092
EXPENSESIN TOTAL 1.022.125

To d the estimation of the actual financial capacity of utility company, we will not start from
estimation of necessary, but available means.
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International practices, as well as EU recommandations emphasize that socially acceptable
expenses level for water supply service is 2-2,5% of the household income, i.e. 4-5 % of the total
water supply services, sewerage and waste water treatment costs.

It is, aslo, of our interest to estimate the household incomes growth projections, since the future
incomes of utility company will be directly depending of the mentioned.

3.4.2 MACROECONOMIC AVAILABILITY ANALYSIS

Gracanica Municipality is moderatelly developed municipality; the research of UNDP BiH ,Regional
disparity in BiH* was based on multicriteria estimation of the municipalities development in BiH
and according to this research Gracanica is at the 66th place of totally 142 municipalities in BiH
regarding the development.

In recent years, the number of employed persons did not exceed the number of 10000.

Broj zaposlenih

9500
9000
8500

8000
7500

7000

6500 i 1
2006 2007 2008 2009

——Brojzaposlenih| 7988 | 8648 | 8904 8213

Chart 26: Number of employeesin Grac¢anica Municipality

On the oter hand, the net average salaries are constantly increasing, but still not like the average of
Federation BiH. Unfortunatelly, this data indicates the economy development, as well as the
smaller percent of people employed in public administrations and services.

Neto prosjecna primanja (KM)
550
500

450

KM

400
350

2006 2007 2008 2009
— Neto prosjecna

primanja (KM) 415 455 520 526

Chart 27: Average net salariesin Gracanica Municipality
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It is of our interest to compare the actual expenses with the theoretically posible water supply
service expenses, expressed as percent of household income.

Average actual water supply services price asincome percent

Specific consumption |/capita/day 103
Specific consumption m3/month 3,09
Service cost KM/m3 0,6
Water supply expenses KM 1,854
Asapercent of current incomes (%) 0,86%

Posible water supply service price of 2,0% of the household income

Specific consumption |/capita/day 103
Specific consumption m3/month 3,09
Service cost KM/m3 1,39
Water supply expenses KM 4,29
Asapercent of current incomes (%) 2,00%

The above tables show that, even without the planned growth projections, we already have the
huge space for water supply services price increasing.

Since we are talking about financial projectionsfor some longer planned period, it isof our interest
to estimate the future development projections. We assume that the household incomes will grow
inside of the same GSP product of FBiH.

Bruto domaci proizvod FBiH

8,00

6,00

-4,00 , . , »
2005 2006 2007 2008 2009 2010 2011

——sSeriesl| 28 | 651 | 58 | 573 | -278 | -150 | 2,00
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Since the GSP growth in FBiH and BiH was very turbulent and expossed to the different mechanism
actions (VAT implementation, world economic crisis, decreasing donations and aids for BiH, etc.) it
is very difficult to find relevant estimations of GSP growth for some longer time period. That is the
reason for projecting the future incomes growth analysisin three options:

OPTION 1 —Moderate projection, which assumesthe minimum GDP growth of 1% annual rate
OPTION 2 - Optimistic projection, which assumesthe GDP growth of 4% annual rate
OPTION 3 - Optimistic projection, which assumesthe negative GDP growth of -3% annual rate

Starting from assumption that there are three personsin the average household with 1, 2 persons
working, it was posible to calculate average household incomes and water supply services cost. In
thisway, we came up with the price which comply with the financial capability of the consumers.

Analysisresults are shown in the following tables

Average monthly household incomes

3 personsin a household

1,2 personsworking

Table 99: Average monthly household income - Gracanica

Moderate projection

Year 2010 2015 2020 2025 2030 2035
Household monthly income | 637 670 704 740 778 817
KM

GDPgrowth 1% 1% 1% 1% 1%
Inflation 0% 0% 0% 0% 0%
Total 1% 1% 1% 1% 1%

Pesimistic projection

Year 2010 2015 2020 2025 2030 2035
Household monthly income | 612 526 451 388 333 286
KM

GDPgrowth -3% -3% -3% -3% -3%
Inflation 0% 0% 0% 0% 0%
Total -3% -3% -3% -3% -3%

Optimistic projection
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Year 2010 2015 2020 2025 2030 2035
Household monthly income | 656 799 972 1.182 1.438 1.750
KM

GDPgrowth 4% 4% 4% 4% 4%
Inflation 0% 0% 0% 0% 0%
Total 4% 4% 4% 4% 4%
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Table 100: Water supply service price as a percent of household income

Service price depending on the income

Pesimistic projection

2% of the income

Year 2010 2015 2020 2025 2030 2035
Service price KM/m3 1,32 1,13 0,97 0,84 0,72 0,62
GDPgrowth -3% -3% -3% -3% -3%
Inflation 0% 0% 0% 0% 0%
Total -3% -3% -3% -3% -3%
Moderate prijection

Service price KM/m3 1,38 1,45 1,52 1,60 1,68 1,76
GDPgrowth 1% 1% 1% 1% 1%
Inflation 0% 0% 0% 0% 0%
Total 1% 1% 1% 1% 1%
Optimistic projection

Service price KM/m3 1,42 1,72 2,10 2,55 3,10 3,78
GDPgrowth 4% 4% 4% 4% 4%
Inflation 0% 0% 0% 0% 0%
Total 4% 4% 4% 4% 4%

Chapter: Prioritized plan of investment measuresfor a 10 year period

304



Service price depending on the income

Pesimistic projection

1,3% of the income

Year 2010 2015 2020 2025 2030 2035
Service price KM/m3 0,86 0,74 0,63 0,54 0,47 0,40
GDPgrowth -3% -3% -3% -3% -3%
Inflation 0% 0% 0% 0% 0%
Total -3% -3% -3% -3% -3%
Moderate projection

Service price KM/m3 0,89 0,94 0,99 1,04 1,09 1,15
GDPgrowth 1% 1% 1% 1% 1%
Inflation 0% 0% 0% 0% 0%
Total 1% 1% 1% 1% 1%
Optimistic projection

Service price KM/m3 0,92 1,12 1,36 1,66 2,02 245
GDPgrowth 4% 4% 4% 4% 4%
Inflation 0% 0% 0% 0% 0%
Total 4% 4% 4% 4% 4%
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Increase of the income of Gracanica MUnicipality employeesdepending on GDP growth
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Chart 28: Average net salariesdepending on the GDP growth in Gracanica Municipality
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For the needs of financial capacity estimation we took that the water supply services price growth
will be 1,3% of the household income in the first 8 yearsperiod.

Reasonsfor this assumptiton are as follows:

e considering the relativelly low household incomes, which are just a bit higher than the
poverty limit, we thhink that the projections based on the higherprice growth would be
too optimistic

e no matter how low are the prices, it will be necessary to plan their gradual increase
e (Gracanica Municipality started the activities for finding the loans and donations for

construction of sewerage network and purifiers in Gracanica town. Realization of this
activities will, also, demand the significant increase of sewerage services price.

Of our interest isto compare the current households expenses for water supply services with the
estimated household consumption in accordance with the ,Survey on household consumption in
BiH - 2007*

Share of water and sewerage expensesin the household incomes and consumption

Water supply asaincome percent 0,86%
Water supply asa consumption percent 0,54%
Water and sewerage as a percent of income in total 1,32%
Water and sewerage as a percent of consumption in total 0,70%

It is obvious that the current share of the cost of water supply, sewage and waste water is
almost negligible and much lower than the recommended value.

The conclusion is that there is sufficient room to increase prices for services, not to
undermine the social status of families and individuals who are at risk of poverty.

3.3.2.2 ELASTICITY OF DEMAND FOR SERVICES AND WILLINGNESS TO PAY

Price elasticity of demand for water is the change in demand divided by the change in the price of
water at any point in the curve of demand. Usually the demand for water is considered "inelastic"
because the elasticity is less than + / - 1, indicating that one percent increase in void rates to lower (or
higher) than one percent change in demand. Usually the elasticity calculations go in natural logarithms
as the coefficient of elasticity of return as a percentage change, and because they are easier to interpret.
Elasticity is calculated for the average cost and consumption variable.

Price elasticity of demand for water is increasing the amount consumed per unit, increase in income or
consumption. Although the demand may decline in response to price increases, the demand will
increase as a result of increase in real household income.

Such analysis is not done in Bosnia and the only attempt to estimate the demand elasticity is given in
the project of the European Commission's water quality management at the level of river basins in
Bosnia and Herzegovina Europe Aid/119168/C/SV/BA
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This attempt is based on data of ISMS Study on household consumption in 2002. The document
estimated that the elasticity of water prices increase by one percent will lead to 0.5 percent volume
decline in water consumption, and one percent increase in real household income will lead to 0.8
percentage volume increase of water consumption.

Potentially increased consumption due to the increase of household income is not taken into account
because it is considered that the real growth of income will be sufficient to amortize the expected
increase in price. Only with a significant absolute increase in income and reduction of water supply
cost below 1.2% for the economic cost of water, one can expect growth in demand as a result of

revenue growth.
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Chart 29: Elasticity of demand
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Willingnessto pay for services and consumers surplus

Assessment of willingness to pay for services is one of the most controversial issues when it comes to
preparing financial and economic plans for utility companies development.

Analysis to assess the readiness of users to pay for a particular service are designed and used primarily
for the economic evaluation of investments that can not be evaluated in money market and, therefore,
this analysis became very popular when it comes to environmental projects that will have
consequences for the environment and improving conditions of life.

The application of such analysis in cases where a monopoly on services under the customs of state
regulation has proved to be less flourishing because they do not take into account other financial
mechanisms that do not affect the willingness to pay for certain services.

Experience in all transition countries shows that, when it comes to water supply services a lot bigger
problem is "unwillingness to service charge" comparing to the "Consumer willingness to pay".

Regarding the utility company, the low charging level of app. 67%, and according to the estimation
of utility company itself, without the few 'bigger' consumersthe charging percent falls under 60%.
The mentioned isa consequence of:

e migration of population during and after the war, ans unsolved property-legal issues

e social policy of services charging through significantly low service prices and amnesting
the consumers of paying for the services

The method which is much more common when it comes to assessing willingness to pay for services
is the consumer surplus estimates.

Consumers surplus concept is briefly presented by the following chart:
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price, KM/m’

Users surplus

KM 1.4/m’

KM 0.7 /m®

50 200 Consumed quantity,

liters/ES/day

Analysis of ,consumers surplus‘ were made for the needs of this Sudy, and they show that the
estimated readyness for paying for the servicesis app. 1.4 KM/m?® asfollowsin the chart:
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REMARK

THIS KIND OF ANALYSIS ARE USUALLY MADE AT STATE/ENTITY LEVEL, SO THE PRESENTED RESULTS IN THIS
STUDY NEED TO BE TAKEN WITH A SLIGHT RESERVE MOST PROBABLY THAT THE PRECISH.LY MADE
ANALYSIS WOULD SHOW THAT THE CONSUMERS SURPLUS IS HIGHER THAN THE ESTIMATED 1,4 KM/m?, LE
THAT OURESTIMATIONS ARE PRETTY CONSERCATIVE AND OPTIMISTIC.
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3.3.3 ANALYSISOF GRACANICA M UNICIPALITY INVESTMENT CAPABILITY

The following table shows that Gracanica Municipality allocatesthe finances for water supply
projects from capital investmentsbdget annually of app. 350.000,00 to 450.000,00 KM .

Creditworthiness of the municipality is estimated at 4,800,000.00 KM, but in line with its
strategic commitments Gracanica municipality has applied for a loan from the European
Investment Bank through the project "Water and Sanitation in FBiH" in the prescribed
amount with the aim of building a sewage network and filters and reconstruction water
system, so that we can consider that there is a possibility of financial credit of the
Municipality to support the implementation of priority measures.

Additional possible sources of funding as applications to the municipality of Gracanica and
the Canton of the Federation, however, possible to estimate the amount of funds available at
this time are not known.

Table 101: Gracanica Municipality budget 2009

Datataken from the reoprt on Gracanica Municipality budget for 2009

1. TOTAL INCOMES 9.388.355 KM
1.1. Tax revenue 6.520.847 KM
1.2.Non-tax revenue 1.805.334 KM
1.3. Current supports - grants 1.322.489 KM

2. TOTAL INCOMES 2.464.432 KM

TOTAL BUDGET (1+2) 11.852.787 KM

3. TOTAL EXPENDITURES 10.494.032 KM
3.1. Current expenditures 6.022.345 KM
3.2. Capital expenditures 4.471.687 KM

4. DIFFEREN CE BETWEEN INCOMES, REVENUES AND EXPENDITURES ((1+2)-

3)

(Budget suficite) 1.358.755 KM
4.1.repaymentsof loan 1.051.352 KM
4.2.Net budget suficite 307.403 KM
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3.3.4 SOCIALY JEOPARDIZED GROUPS AND POPULATION

Research on the households consumption in BiH wasrelated to the issue of poverty line in BiH.
Based on the research, the poverty line isdefined asfollows:

Relative poverty

Relative poverty line per adjusted member per month 350,22 (KM)

Poverty percent per adjusted member 15,64 (%)

water supply expensesinvolvement in the total expenditures

Relative poverty line per addapted person monthly 350,22
Water supplying 7,30 2,09%
Water and sewerage in total 9,62 2,75%

In thhis table we can see that even for the persons at the poverty limit, the water supply services
price doesnot exceed 2,0 % in the total expenditures.

In the following period after completion of the planned increase in the prices of water supply
services is necessary to monitor changes in specific water consumption, when the specific
water consumption reaches a value of app. 80 | / capita / day, is necessary to analyze the
possibility of the introduction of block tariffs to protect poor users from the negative social
impact of price increases.

Considering the socially jeopardized population in Gracanica Municipality area and the issue of
their connection to the system, these issues are detailly precessed and the recommandations are
given in the Study.

»2Action Plan for social inclusion in the social / child protection to the area of water supply in
the municipality of Gracanica for 2011-2012, done in the implementation of the project
"Democratic governance in the field of economy - Providing access to water supply through
institutional development and infrastructure ", which implements the initiative for a better and
more humane inclusion (IBHI), within the MDG-F in water supply.
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3.4 FINANCIAL CAPACITY ANALYSIS

Analysiswas made for more Scenariosbased on the following assumptions:

All prices are calculated based on the current prices without the inflation, VAT and other taxes.
SCENARIO 1

Posible incomes sources are defined asfollows:

e Incomes of providing water supply services with the increase of price up to 1,6% of the
estimated household income

e Household incomes will increase in accordance with the ,moderate growth projection®, i.e.
with the 1% GDP growth

e Increase of utility company services charging level to 95%

e Price of services for the industry and small companieswill remain the same and its'increase
isnot planned

Cijena usluge voda - vodomjeri (KM/m3)
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Chart 30: Plan of increasing the water supply services prices
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Chart 31: Plan of increasing the water supply services prices

Operation expenses of utility company JP ,,Vodovod i kanalizacija*“ dd Gracanica operation are

estimated in accordance with the following table.

Table 102: Estimation of utility company operation expenses

Type of expenses KM/ year
Expenses of water supply system . .
P pply sy 97.611 163.170 Odrzavanje
maintanance
Hectricity 105.544
Employeessalaries 359,575
Amortization
Other expenses 218.528 618.088 Operativni
EXPENSESIN TOTAL 884.638 781.258 Ukupno
Program of priority measuresfor the following ten years in WSS Gracanica
Description of works Cost (KM)
Sources protection measures based on the Report on sources protection zones 2.287.000,00
Source Sklop 198.000,00
Sources llidza and Vrela (Soko) 1.852.000,00
Source Seljanusa 140.000,00
Source HadZjina voda 97.000,00
GIS, hydraulic model, defects removal, system monitoring and procurement of
. . K 2.187.321,87
equipment for defectsremoval and development of project documentation
Pipelines— construction of new and replacement of existing pipelines 3.994875,59
Planned transport pipelinesfrom the source 1.836.600,00
Planned new pipelinesin the system 603.880,00
Pipelines replacement 1.554.395,59
Construction of drinking water treatment plants 550.000,00
Reservoirs 1.945.500,00
Rehabilitation of existing reservoirs 215500,00
Construction of new reservoirs 1.730.000,00
Pumping stations 24746197
Rehabilitation of existing pumping stations 2114737
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Construction of new pumping stations 226.314,60
Using the new sources 2.450.000,00
Remotacontrol system - Scada 482.000,00
Total: 14.144.159,43

In other words, when we exclude VAT from this estimation and divide it to the planned
implementation period, we get that the average investment expenditure is app. 1.2 miliona KM

annually.
Total: 14.144.159 KM
VAT 2.055.134 KM
Without VAT 12.089.025 KM
Period (year) 10 KM
Average annual investment 1.208.903 KM

After the calculationswe obtain the following result for Scenario 1:

Planned growth of prices and charging percent will have a good impact to the utility company
financial situation, but only after the first 4 years of implementation of this plan we can expect the
rest of the income of app. 400.000,00 KM which could be used for financing the Measures priority

plan.

The incomes and expenses flow for water supply component
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The following chart shows coverage of utility company operation expenses, and we have two types
of expenses coverage.
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Chart 32: Coverage of operation expenses—Scenario 1 witthout investments

Expensesrecovery Type | Difference between operational expenses and total incomes after investing

Expensesrecovery Type ll Difference between operational and maintenance expenses and total
incomes after investing

Obviously, the first four years the utility company has to wait for the effect of price increases
and cost recovery, and in five years we can expect a surplus income for investment and the
ability to start the investment cycle for defined plan of priority measures.

The total value of accumulated financial capacity would amount to app. 3 million KM in 10
years, and in 15 years app. 5 million.

This indicates that the start of implementation of priority measures should be postponed until
eventually reaching a certain level of income or utility company to find additional funds to
finance the plan priorities in the first three years, as recommended by the consultant.

Obviously, given the assumptions of the cost of services the utility company is not able to
finance defined plan of priority investments in full. A particular drawback of this scenario is
the lack of funds for investment in the first three years.

Dueto the all above mentione,we had to make the Scenario 2 which assumesthe following:

SCENARIO 2

e Water supply servicesincomeswith the price increase up to 2% of the estimated household
income with faster price growth comparing to 1

e Household incomeswill be increasing in accordance with the ,moderate increase
projection®,i.e. with the 1% GDPincrease
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e Increasing the charging percent of utility company operation servicesto 95%

e Price of services for industry i small companieswill remain the same and the increase isnot

planned

e Inthe 6th year of implementation, the utility company will take 2 millionsKM loan

e Co-financing of the Priority measuresplan is planned by Grac¢anica Municipality of 1,8

million KM

e Theincrease of utility company operational and maintanance expensesof 5% annual rate

Loan repayment conditions

Loan value KM2.000.000,00
Annual interest rate 6,00%
Annual repayment 10
Inception date of repayment 2018
Monthly repayment KM14.328,62
Number of 240
repayments
Interestsin total KM1.438.869,08
Loan expensesin total KM3.438.869,08
Finansiranje iz budzeta Op¢ine Gracanica
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200000
=
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Chart 33: Capital grantsdynamic of Grac¢anica Municipality
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WATER SUPLLY STUDY FOR MUNICIPALITY GRACANICA

The following chart showsthe Investment plan
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Chart 34:Investment plan - Scenario 2
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WATER SUPLLY STUDY FOR MUNICIPALITY GRACANICA

Results of Scenario 2 are following:

Incomes and expendituresflow
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Chart 35:Incomes and expenditures flow - Scenario 2
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Chart 36: Expensesrecovery - Scenario 2

Expensesrecovery Type | Difference between operational expenses and total incomes after investing

Expensesrecovery Type ll Difference between operational and maintenance expenses and total
incomes after investing

It is obvious that Scenario 2, in terms of financial means, is much more advantageous.

The investment by the municipality would allow the implementation plan of priority measures
go in the third year, and more rapid price increases and borrowing would allow the utility to
continue its implementation of the plan assets.

The total financial capacity to Scenario 2 is estimated to 7.7 million inclusive of VAT.
Investments in the first 5-6 years would be focused on rehabilitation of the existing water
supply system components and perform exploration work on the new sources as well as
design.

Investment in new supplies of water are provided for only 7 years of implementation, it is
considered that, by then, a clear strategy and plan for provision of additional quantities of
water will be developed.

Conclussion

Through the analysis of financial capacity and defining Scenarios, Scenarios 1 and 2 are
determined by the minimum and maximum financial scenario when it comes to the
municipality of Gracanica and a plan of priority measures for the water supply system.

Scenario 1 is the minimum required investment to the utility system, and in a sustainable
situation, the implementation will be in accordance with the scenario of a guarantee
implementation of app. only 55% of the proposed plan.

Scenario 2, on the other hand, is the maximum possible investment plan at the moment and
guarantees implementationof priority investment plan in almost the entire amount. Despite
the rapid increase in prices of services, the share of costs in household income will not
exceed the recommended percentages of 2 to 2.5% and profit from such an investment
project would be substantial and guaranteed long-term sustainability of municipal
enterprises, as well as development of water supply to Gracanica Municipality.

It should be noted that the implementation of financial scenarios largely depends on general
economic development, all calculations were done assuming extreme "moderate" growth and
GDP growth of 1% per year, which means that any future growth will have more than a
favorable impact on implementation of defined scenarios.

The fllowing tables show calculationsfor Scenario 2:
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SCENARIO 2 — RESULTS
Table 103: Scenario 2 Results

Year 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Incomes All values are in KM
Incomes of services to the households
Collected incomes 368.431 434.222 461.361 558.851 591.725 624.598 701.254 739.159 886.043 886.043 931.482 931.482 931.482 931.482 976.920
Incomes of services to the industry
Collected incomes 360.000 360.000 373.500 382.500 382.500 382.500 405.000 427.500 427.500 427.500 427.500 427.500 427.500 427.500 427.500
Incomes from budget institutions
Collected incomes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total incomes 728.431 794.222 834.861 941.351 974225 1.007.098  1.106.254  1.166.659  1.313.543  1.313.543  1.358.982  1.358.982  1.358.982  1.358.982  1.404.420
Other incomes 0 0 0 0 0 0  1.000.000  1.000.000 0 0 0 0 0 0 0
Additional financing from the budget 0 300.000 300.000 0 0 0 0 0 300.000 300.000 300.000 300.000 0 0 0
Incomes in total 728.431 1.094.222  1.134.861 941.351 974225 1.007.098 2.106.254 2.166.659 1.613.543  1.613.543  1.658.982  1.658.982  1.358.982  1.358.982  1.404.420
Expenses
Operational expenses 618.088 618.088 618.088 618.088 618.088 648.993 681.442 715.515 751.290 788.855 828.298 869.712 913.198 958.858  1.006.801
Operational and reinvestment expenses 163.170 163.170 163.170 163.170 163.170 171.328 179.895 188.890 198.334 208.251 218.663 229.596 241.076 253.130 265.787
Operational and maintanance expenses before savings 781.258 781.258 781.258 781.258 781.258 820.321 861.337 904.404 949.624 997.106  1.046.961  1.099.309  1.154.274  1.211.988  1.272.587
Expenses savings 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Operational and maintanance expenses in total 781.258 781.258 781.258 781.258 781.258 820.321 861.337 904.404 949.624 997.106  1.046.961 1.099.309  1.154.274  1.211.988  1.272.587
Loan repayment 0 0 0 0 0 0 180.000 180.000 180.000 180.000 180.000 180.000 180.000 180.000
Investment expenses 0 200.000 350.000 200.000 200.000 200.000  1.200.000  1.200.000 700.000 700.000 600.000 600.000 200.000 130.000 100.000
Total expenses 781.258 981.258  1.131.258 981.258 981.258  1.020.321 2.061.337 2284404 1.829.624 1.877.106  1.826.961 1.879.309  1.534.274  1.521.988  1.552.587
Lack of money for investing 728.431 894.222 784.861 741.351 774225 807.098 906.254 966.659 913.543 913.543  1.058.982 1.058.982  1.158.982  1.228.982  1.304.420
Expenses recovery type | 110.343 276.134 166.773 123.263 156.136 158.106 224.811 251.145 162.253 124.689 230.684 189.269 245.783 270.124 297.619
Expenses recovery type Il -52.827 112.964 3.603 -39.907 -7.034 -13.223 44.916 62.255 -36.081 -83.562 12.021 -40.327 4.707 16.993 31.832
Accumulated surplus -52.827 60.137 63.739 23.832 16.799 3.576 48.492 110.747 74.666 -8.896 3.125 -37.203 -32.495 -15.502 16.330
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4 FEASIBILITY STUDY FORPRIORITY INVESTMENTS
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4.1 INTRODUCTION

Initiation and implementation of this phase will be followed as a result of the findings of the
Master Plan. For priority investment component / components indentificiranu as investment
measures / measures, the Consultant shall ensure that adequate consideration be given
alternative solutions. The Consultant should pay special attention to the design assumptions
(input data) and ensure that the design of buildings and networks is consistent with the
current situation and realistic forecasts. The Consultant is required to prepare a feasibility
study of proposed priorities for the Investment measure / measures to demonstrate that the
proposed best possible solutions that are feasible in the planning period. The feasibility study
should take into account all technical, socio-economic, financial and environmental aspects
of the measure.

The consultant should ensure that the partner municipalities, charge water / utility company,
the body responsible for licensing / permitting, and all other parties are informed of the
progress of development of the Feasibility Study.
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4.2 IDENTIFYING THETECHNICAL CONDITIONS FORINVESTMENT

MEASURES AND PRICED BILL OF QUANTITY

Recapitulation of priority investments plan

Cost
Description of works
P (KM)
Sources protection measures according to the Report on sources
protection zones 633.000,00
Source Sklop 198.000,00
Sourcesllidza and Vrela (Soko) 198.000,00
lianug
Source Seljanusa 140.000,00
Source HadZijinavoda 97.000,00
GIS, hydraulic model, deffects removal, system monitoring and
procurement of equipment for deffects removal and development of 1.387.321,87
project documentation
Pipelines—construction of new and replacement of old pipelines 3.528.559,26
Planned transport pipelines from the source 1.836.600,00
Planned new pipelinesin the system 603.880,00
Pipelines replacement 1.088.079,26
Construction of drinking water treatment plant 550.000,00
Reservoirs 900.500,00
Rehabilitation of existing reservoirs 215.500,00
Construction of new rerservoirs 685.000,00
Pumping stations 247.461,97
Rehabilitation of existing pumping stations 21.147.37
Construction of new pumping stations 226.314,60
Using the new sources 875.000,00
Remote control system - Scada 482.000,00
Total: | 7.806.381,13
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4.3 FINANCIAL AND ECONOMIC ANALYSIS

Realization plan of Priority investmentsplan

2.500.000,00 KM

2.000.000,00 KM

1.500.000,00 KM

1.000.000,00 KM

500.000,00 KM

0,00KM

1

2

3

[Investicioni troSkovi |

4

6 7 .8 9 10 11
Investicioni troskovi

12 13 14 15

Expenditures of utility company JP ,,Vodovod i kanalizacija“ dd Gracanica operation are estimated
in accordance with the following table:

Expenditure type KM/ year

WSSmaintanance cost 97.611 203.150 zﬂa'”ta”anc
Hectricity 105.544

Employeessalaries 450.000

Amortization

Other expenses 218.528 668.528 Operational
TOTAL EXPENDITURES 871.683 871.683 Total

Incomes analysis

e Water supply servicesincomeswith the price increase up to 2% of the estimated household

income with faster price growth comparing to 1

e Household incomeswill be increasing in accordance with the ,moderate increase

projection®,i.e. with the 1% GDP increase
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e Increasing the charging percent of utility company operation servicesto 95%

e Price of services for industry i small companieswill remain the same and the increase isnot

planned

e Inthe 6th year of implementation, the utility company will take 2 millionsKM loan

e Co-financing of the Priority measuresplan isplanned by Grac¢anica Municipality of 1,8

million KM

e Theincrease of utility company operational and maintanance expensesof 5% annual rate

Loan repazment conditions

Loan value KM3.000.000,00
Annual interest rate 6,00%
Repayment in years 10

Inception repayment date 2018

Monthly repayment 33.306,15
Number of repayment 120

Financial analysis results are shown in the folllowing tables:
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Table 104: Flow and result of the financial analysis

Operational maintanance costs

In KM
Year

Expenses in total

Operational and maintanace costs

Maintanance
Operational costs

In KM

Projection of incomes

Year

No. of households
connected to the system
No. of consumers connected
to the system

Water consumption
(liter/capita/day)

Water consumption per
household (m3/day)

No. of households wth
water meter

No. of households wthout
water meter

Water service price — water
meters

Water service price — lump
sum

(KM/m3)

(KM/connection/mo

nth)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
681.258 681.258 681.258  681.258  681.258  809.959  839.785  870.781  902.998  936.485 1.160.297 1.205.940 1.253.493 1.303.042 1.354.674
681.258 681.258 681.258  681.258  681.258  809.959  839.785  870.781  902.998 936485  1.160.297  1.205.940  1.253.493  1.303.042  1.354.674
163.170 163.170 163.170 163170  163.170  276.328  290.145  304.652  319.885  335.879 541.673 568.756 597.194 627.054 658.407
518.088 518.088 518.088  518.088  518.088  533.631  549.640  566.129  583.113  600.606 618.625 637.183 656.299 675.988 696.267
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

4861 4861 4861 5139 5139 5139 5139 5417 5417 5417 5694 5694 5694 5694 5972

17500 17500 17500 18500 18500 18500 18500 19500 19500 19500 20500 20500 20500 20500 21500

103 94,42 94,42 88,52 88,52 88,52 84,09 84,09 77,08 77,08 77,08 77,08 77,08 77,08 77,08

0,37 0,34 0,34 0,32 0,32 0,32 0,30 0,30 0,28 0,28 0,28 0,28 0,28 0,28 0,28

4.861 4.861 4.861 5.139 5.139 5.139 5.139 5.417 5.417 5.417 5.694 5.694 5.694 5.694 5.972

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0,60 0,80 0,80 1,00 1,00 1,00 1,20 1,20 1,60 1,60 1,60 1,60 1,60 1,60 1,60

6,00 6,00 6,00 6,00 6,00 8,00 12,00 14,00 14,00 14,00 14,00 14,00 14,00 14,00 14,00
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Charged services incomes

Households
- Invoiced consumption KM 460.539 542.778 542.778 657.472 657.472 657.472 738.162 778.062 932.677 932.677 980.507 9
- Charging rate % 80,00% 80,00% 85,00% 85,00% 90,00% 95,00% 95,00% 95,00% 95,00% 95,00% 95,00% E
Households — IN TOTAL
- Invoiced consumption KM 460.539 542.778 542.778 657.472 657.472 657.472 738.162 778.062 932.677 932,677 980.507 9
- Charged value KM 368.431 434222 461.361 558.851 591.725 624.598 701.254 739.159 886.043 886.043 931.482 9:
Annual household income
per person KM 2550 2575 2601 2627 2653 2680 2707 2734 2761 2789 2817
Invoiced service as % of the
income % 1,03% 1,20% 1,19% 1,35% 1,34% 1,33% 1,47% 1,46% 1,73% 1,72% 1,70%
Charged service as % of the
income % 0,83% 0,96% 1,01% 1,15% 1,21% 1,26% 1,40% 1,39% 1,65% 1,63% 1,61%
Indistry and other bussines
consumers
- Invoiced consumption KM 450.000 450.000 450.000 450.000 450.000 450.000 450.000 450.000 450.000 450.000 450.000 4
- Charging rate % 80,00% 80,00% 83,00% 85,00% 85,00% 85,00% 90,00% 95,00% 95,00% 95,00% 95,00% E
TOTAL - Indistry and other
bussines consumers
- Invoiced consumption KM 450.000 450.000 450.000 450.000 450.000 450.000 450.000 450.000 450.000 450.000 450.000 4
- Charged value KM 360.000 360.000 373.500 382.500 382.500 382.500 405.000 427.500 427.500 427.500 427.500 4:
Financing from the budget
and aother sources
1.Municipal budget 300.000 300.000 300.000 300.000 300.000 300.000
2. Grant|
3. Grantll
Total 0 300.000 300.000 0 0 0 300.000 300.000 300.000 300.000 0

Other income sources
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1. Other sources KM
2.

3.
Total

1.000.000

1.000.000

0

1.000.000

1.000.000
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Scenario results

Year 1 2 3 4 5 6 7
Incomes Allvalues in 1000 KM
Incomes of services to the households
Collected incomes 368,43 434,22 461,36 558,85 591,72 624,60 701,25
Incomes of services to the industry 0 0 0 0 0 0 0
Collected incomes 360,00 360,00 373,50 382,50 382,50 382,50 405,00
Incomes from budget institutions 0 0 0 0 0 0 0
Collected incomes 0 0 0 0 0 0 0
Incomes in total 728,43 794,22 834,86 941,35 974,22 1.007,10 1.106,25
Other incomes 0,00 0,00 0,00 0,00 2.000,00 1.000,00 0,00
Additional financing from the budget 0,00 300,00 300,00 300,00 0,00 0,00 300,00
0 0 0 0 0 0 0
Incomes in total 728,43 1.094,22 1.134,86 1.241,35 2.974,22 2.007,10 1.406,25
Expenses 0 0 0 0 0 0 0
Operational costs 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Maintanance and reinvestments costs 163 518,09 518,09 518,09 518,09 518,09 533,63
Operational and maintannace costs before the savings 681 163,17 163,17 163,17 163,17 163,17 276,33
Costs savings 681,26 681,26 681,26 681,26 681,26 809,96 839,78
Operational and maintannace costs in total 681 0,00 0,00 0,00 0,00 0,00 0,00
Investments costs 0 681,26 681,26 681,26 681,26 681,26 809,96
Costs in total 0,00 0,00 0,00 0,00 0,00 399,67 399,67
0 0 0 0 0 0 0
The lack of money for investments 728,43 694,22 734,86 741,35 774,22 807,10 806,25
Costs recovery Type | 210,34 176,13 216,77 223,26 256,14 273,47 256,61
Costs recovery Type Il 12,96 53,60 60,09 92,97 -2,86 -33,53 -4,12
Accumulated surplus 47,17 60,14 113,74 173,83 266,80 263,94 230,41
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Projectionsof the incomes and expenses

3.500.000,00 KM

Projékcijeg prihoda i trotkova
3.000.000,00 KM

2.500.000,00 KM

2.000.000,00 KM

1.500.000,00 KM J \\___..-r = =~ .
! gum—
= | 1
1.000.000,00 KM 7~ I -
i -
500.000,00 KM
0,00 KM — 1 - — L :
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Ukupno prihodi Ukupno operativni i trodkovi odrzavanja
Expenses coverage
1.200.000,00 - -
Pokrivanje troskova
1.000.000,00 /
800.000,00 | | /
600.000,00 // /“
400.000,00 - | / //
200.000,00 |~ ] /
!:-"!a—“—__#g\\ /
0,00 — A
1 2 3 4 5 6 7 8 9 10 |11 12 | 13 | 14 | 15
-200.000,00
s Pokrivanje troskova Tip | Pokrivanje troskova Tip Il e Ak UM ullirani visak
Expensesrecovery Type | Difference between operational expenses and total incomes after investing
Expensesrecovery Type Il Difference between operational and maintenance expenses and total
incomes after investing

Chapter: Feasibility Study for Priority Investments 339




Conclussion

In accordance with the defined scenario and assumptions, the suggested Priority measuresplan for
Gracanica Municipality is:

e feasible,there are enough financial meansfor itsrealization

e sustainable, with the price of services ans increasing the incomes it will be posible to
ensure repayment of the loan of 3 millions KM and cover the reinvestment costs of 3% of
the investment amount annually

Internal rate of meansreturn

20 YEARS
NPV IRR
(KM) (%)
OPTION 2 311.507 8%

PROJECT CASH FLOW

YEAR 1000 KM
1 -305,78
2 -265,14
3 -258,65
4 -1.925,78
5 -892,90
6 -193,75
7 -133,34
8 -86,46
9 -86,46
10 658,98
11 658,98
12 658,98
13 658,98
14 894,42
15 1.180,85
16 1.180,85
17 1.180,85
18 1.180,85
19 1.180,85
20 186,20
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Quantification:

Lossesreduction to 20 % of the total production

e Increasing the consumersnumber to 4500 inhabitants

e Providing the necessary water quantities in accordance with the projections of
development and water balance

e Reaching thefinancial sustainability of utility company ,Vodovod i kanalizacija“

e Improving the water supply services quality

4.4 PRELIMINARY ASSESMENT OF IMPACT TO THE ENVIRONMENT

The previous assesment is in accordance with the ,Book of Rules on the plants obliged to have the
assesment of impact to the environment and plants which can be constructed and start operating
only if there is environment certificate for it“; for all other projects which are subject to this study, it

isnot necessary.

4.5 IMPLEMENTATION PLAN AND STRATEGY

The implementation of priority investments plan in Gracanica Municipality is responsibility of the
Supervisory Board, which was coordinating and managed the development of the Water supply

Study.

The Supervisory Board will regularly revide the Priority projects plan in accordance with the
investments measuresimplementation, aswell ascomply it with the available means.

s Nusret Heli¢ Chief of Staff, Supervisory Board President
& | GraGanica Zijad Dedi¢ Municipality Representative
‘i Municipality Junuzovi¢ Razija Financial Expert
’5} Aida Hodzi¢ Technical Expert
Z | “Vodovod i Fuad Ali¢ Managing Director
£ | Kanalizacija” Jasmin Mulabdi¢ Technical Director
Gracanica Zejneba HadZihasanovi¢ Financial Director
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4.6 DYNAMICPLAN OF PRIORITY INVESTMENT PLAN IMPLEMENTATION

GRACANICA

Year

Activity

GIS, hydraulic model, deffects removal,
system monitoring and development of
project documentation

Replacement of the small profiles pipelines

Planned new pipeline

Construction of new distribution transport
pipelines—new sources

Construction of drinking water treatment
plants

Rehabilitation of existing reservoirs
Construction of new reservoirs
Rehabilitation of existing pumping stations
Construction of new pumping stations
Using the new sources

SCADA (telemetric system)

10
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Number of connected inhabitants

Average annual investment expense (KM)

17.500

400.000

17.500

400.000

17.500

500.000

18.500

2.000.000

18.500

1.000.000

18.500

2.000.000

18.500

1.000.000

19 500

600.000

Chapter: Feasibility Study for Priority Investments




5 ENCLOSURES

Chapter: Enclosures

336




ENCLOSURENO. 1: GENERAL MAP OF GRACANICA WATER SUPPLY
SYSTEM — EXISTING WATER SUPPLY PLAN - 1:25.000
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ENCLOSURENO. 2: GENERAL MAP OF GRACANICA WATER SUPPLY
SYSTEM — EXISTING WATER SUPPLY PLAN - 1:25.000
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ENCLOSURENO. 3: TABLE OVRVIEW OF THE LOCAL WATER SUPPLY SYSTEMS
IN GRACANICA MUNICIPALITY
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PRILOG BR. 4: RESULTS OF WATER QUALITY ANALYSIS AT THE SOURCES
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MZ BABICI

RB Kolicina:
1. [Rezervoarivode 9
Rezervoar 1 (m3) 100
Rezervoar 2 (m3) 150
Rezervoar 3 (m3) 40
Rezervoar 4 (m3) 30
Rezervoar 5 (m3) 30
Rezervoar 6 (m3) 50
Rezervoar 7 (m3) 20
Rezervoar 8 (m3) 20
Rezervoar 9 (m3) 20
2. |Broj priklju¢aka koji se snabdijevaju: 530
2.1 Ima vodomijer: 530
2.2 Bez vodomijera: 0
DuZina vodovodne mreZe - Transportni cjevovodi -
Primar (metri) 10000
Dimenzije cjevovoda (m")
1/2 zoll 5000
3/4 zol 7000
1 zoll 6000
5/4 zoll 5000
6/4 zoll 10000
2 zoll 4000
2,5 zoll 3500
3 zoll 3000
6 zoll 3500
|5. |Pokrivenost MZ sa opskrbom vodom - % 99

Ima projektna dokumentacija za 70 - 80 %



Mz BUK

RB Kolicina:
1. [Rezervoarivode 1
Rezervoar 1 (m3) 50
Rezervoar 2 (m3) 0
Rezervoar 3 (m3) 0
Rezervoar 4 (m3) 0
Rezervoar 5 (m3) 0
Rezervoar 6 (m3) 0
Rezervoar 7 (m3) 0
Rezervoar 8 (m3) 0
Rezervoar 9 (m3) 0
2. |Broj prikljucaka koji se snabdijevaju: 92
2.1 Ima vodomijer: 92
2.2 Bez vodomijera: 0
DuZina vodovodne mreZe - Transportni cjevovodi -
Primar (metri) 3850
Dimenzije cjevovoda (m")
1/2 zoll 500
3/4 zol 400
1 zoll 200
5/4 zoll 2000
6/4 zoll 650
2 zoll 1200
2,5 zoll
3 zoll
6 zoll
|5. |Pokrivenost MZ sa opskrbom vodom - % 100

Ima projektna dokumentacija



Mz DOBOROVCI

RB Koli€ina:

1. |Rezervoarivode 5
Rezervoar 1 (m3) 120
Rezervoar 2 (m3) 50
Rezervoar 3 (m3) 40
Rezervoar 4 (m3) 40
Rezervoar 5 (m3) 40
Rezervoar 6 (m3) 0
Rezervoar 7 (m3) 0

Rezervoar 8 (m3)

Rezervoar 9 (m3)

2. |Broj prikljucaka koji se snabdijevaju: 348
2.1 Ima vodomijer: 348
2.2 Bez vodomijera: 0

DuZina vodovodne mreZe - Transportni cjevovodi -
Primar (metri) 13000
Dimenzije cjevovoda (m")
1/2 zoll 0
3/4 zol 500
1 zoll 200
5/4 zoll 11000
6/4 zoll 700
2 zoll 7500
2,5 zoll 2500
3 zoll 3000
6 zoll
|5. |Pokrivenost MZ sa opskrbom vodom - % 99

Ima projektna dokumentacija



Mz GORNJI DOBOROVCI

RB Koli¢ina:
1. [Rezervoarivode 4
Rezervoar 1 (m3) 20
Rezervoar 2 (m3) 12
Rezervoar 3 (m3) 36
Rezervoar 4 (m3) 12
Rezervoar 5 (m3) 0
Rezervoar 6 (m3) 0
Rezervoar 7 (m3) 0
Rezervoar 8 (m3) 0
Rezervoar 9 (m3) 0
2. |Broj priklju¢aka koji se snabdijevaju: 133
2.1 Ima vodomijer: 133
2.2 Bez vodomijera: 0
DuZina vodovodne mreZe - Transportni cjevovodi -
Primar (metri) 4721
Dimenzije cjevovoda (m")
1/2 zoll 700
3/4 zol 307
1 zoll 1430
5/4 zoll 185
6/4 zoll 3421
2 zoll 1300
2,5 zoll 0
3 zoll 0
6 zoll 0
|5. |Pokrivenost MZ sa opskrbom vodom - % 80

Ima projektna dokumentacija



Mz DONJA LOHINJA

RB Kolicina:
1. [Rezervoarivode 1
Rezervoar 1 (m3) 220
Rezervoar 2 (m3) 0
Rezervoar 3 (m3) 0
Rezervoar 4 (m3) 0
Rezervoar 5 (m3) 0
Rezervoar 6 (m3) 0
Rezervoar 7 (m3) 0
Rezervoar 8 (m3) 0
Rezervoar 9 (m3) 0
2. |Broj prikljucaka koji se snabdijevaju: 387
2.1 Ima vodomijer: 387
2.2 Bez vodomijera: 0
DuZina vodovodne mreZe - Transportni cjevovodi -
Primar (metri) 8100
Dimenzije cjevovoda (m")
1/2 zoll 6000
3/4 zol 2750
1 zoll 2000
5/4 zoll 2200
6/4 zoll 3100
2 zoll 1800
2,5 zoll 6300
3 zoll 1100
4 zoll 5400
6 zoll 1600
|5. |Pokrivenost MZ sa opskrbom vodom - % 95

Ima projektna dokumentacija



Mz DONJA ORAHOVICA

RB Kolicina:
1. [Rezervoarivode 4
Rezervoar 1 (m3) 100
Rezervoar 2 (m3) 100
Rezervoar 3 (m3) 50
Rezervoar 4 (m3) 25
Rezervoar 5 (m3) 0
Rezervoar 6 (m3) 0
Rezervoar 7 (m3) 0
Rezervoar 8 (m3) 0
Rezervoar 9 (m3) 0
2. |Broj priklju¢aka koji se snabdijevaju: 800
2.1 Ima vodomijer: 600
2.2 Bez vodomijera: 200
DuZina vodovodne mreZe - Transportni cjevovodi -
Primar (metri) 9000
Dimenzije cjevovoda (m")
1/2 zoll 0
3/4 zol 4500
1 zoll 2000
5/4 zoll 1500
6/4 zoll 4000
2 zoll 4000
2,5 zoll 1000
3 zoll 8000
6 zoll 0
|5. |Pokrivenost MZ sa opskrbom vodom - % 70

Planirana je gradnja dva bazena od 150 m3 i 100
m?3, za $ta ima projektna dokumentacija
Mreza stara preko 40 godina.



MZ DZAKULE

RB Koli€ina:

1. |Rezervoarivode 6
Rezervoar 1 (m3) 60
Rezervoar 2 (m3) 50
Rezervoar 3 (m3) 50
Rezervoar 4 (m3) 15
Rezervoar 5 (m3) 15
Rezervoar 6 (m3) 14
Rezervoar 7 (m3) 0

Rezervoar 8 (m3)

Rezervoar 9 (m3)

2. |Broj priklju¢aka koji se snabdijevaju: 230
2.1 Ima vodomijer: 220
2.2 Bez vodomijera: 10

DuZina vodovodne mreZe - Transportni cjevovodi -
Primar (metri) 3650
Dimenzije cjevovoda (m")
1/2 zoll 150
3/4 zol 2000
1 zoll 100
5/4 zoll 4000
6/4 zoll 3500
2 zoll 150
2,5 zoll 0
3 zoll 0
6 zoll 0
|5. |Pokrivenost MZ sa opskrbom vodom - % 95

Ima projektna dokumentacija za 95%



Mz GORNJA LOHINJA

RB Koli¢ina:
1. [Rezervoarivode 0
Rezervoar 1 (m3) 0
Rezervoar 2 (m3) 0
Rezervoar 3 (m3) 0
Rezervoar 4 (m3) 0
Rezervoar 5 (m3) 0
Rezervoar 6 (m3) 0
Rezervoar 7 (m3) 0
Rezervoar 8 (m3) 0
Rezervoar 9 (m3) 0
2. |Broj prikljucaka koji se snabdijevaju: 58
2.1 Ima vodomijer: 0
2.2 Bez vodomijera: 58
DuZina vodovodne mreZe - Transportni cjevovodi -
Primar (metri) 1100
Dimenzije cjevovoda (m")
1/2 zoll 1000
3/4 zol 300
1 zoll 400
5/4 zoll 1200
6/4 zoll 2000
2 zoll 1100
2,5 zoll 0
3 zoll 0
6 zoll 0
|5. |Pokrivenost MZ sa opskrbom vodom - % 40

Napomena: snabdijevanje se vrsi iz sistema Donje Lohinje



Mz GORNJA ORAHOVICA

RB Koli¢ina:
1. [Rezervoarivode 3
Rezervoar 1 (m3) 200
Rezervoar 2 (m3) 25
Rezervoar 3 (m3) 15
Rezervoar 4 (m3) 0
Rezervoar 5 (m3) 0
Rezervoar 6 (m3) 0
Rezervoar 7 (m3) 0
Rezervoar 8 (m3) 0
Rezervoar 9 (m3) 0
Rezervoar 10 (m3) 0
Rezervoar 11 (m3) 0
2. |Broj prikljucaka koji se snabdijevaju: 559
2.1 Ima vodomijer: 559
2.2 Bez vodomijera: 0
DuZina vodovodne mreZe - Transportni cjevovodi -
Primar (metri) 7544
Dimenzije cjevovoda (m")
1/2 zoll 0
3/4 zol 9142
1 zoll 15971
5/4 zoll 5270
6/4 zoll 8330
2 zoll 3618
2,5 zoll 8025
3 zoll 3998
3,5 zoll 3546
|5. |Pokrivenost MZ sa opskrbom vodom - % 99

Ima projektna dokumentacija



Mz LUKAVICA

RB Koli¢ina:
1. [Rezervoarivode 20
Rezervoar 1 (m3) 70
Rezervoar 2 (m3) 50
Rezervoar 3 (m3) 50
Rezervoar 4 (m3) 20
Rezervoar 5 (m3) 30
Rezervoar 6 (m3) 20
Rezervoar 7 (m3) 20
Rezervoar 8 (m3) 20
Rezervoar 9 (m3) 16
Rezervoar 10 (m3) 10
Rezervoar 11 (m3) 10
Rezervoar 12 (m3) 10
Rezervoar 13 (m3) 10
Rezervoar 14 (m3) 10
Rezervoar 15 (m3) 10
Rezervoar 16 (m3) 10
Rezervoar 17 (m3) 10
Rezervoar 18 (m3) 10
Rezervoar 19 (m3) 10
Rezervoar 20 (m3) 10
2. |Broj prikljucaka koji se snabdijevaju: 900
2.1 Ima vodomijer: 350
2.2 Bez vodomijera: 550
DuZina vodovodne mreZe - Transportni cjevovodi -
Primar (metri) 7000
Dimenzije cjevovoda (m")
1/2 zoll 27000
3/4 zol 36000
1 zoll 7000
5/4 zoll 3500
6/4 zoll 3000
2 zoll 0
2,5 zoll 0
3 zoll 0
6 zoll 4000
|5. |Pokrivenost MZ sa opskrbom vodom - % 70

ma projektna dokumentacija za 30 % mreze - nova linija
30% Mijesne zajednice je napojeno iz Doboj Istoka




MZ MALESICI

RB Kolicina:
1. [Rezervoarivode 11
Rezervoar 1 (m3) 100
Rezervoar 2 (m3) 75
Rezervoar 3 (m3) 50
Rezervoar 4 (m3) 50
Rezervoar 5 (m3) 20
Rezervoar 6 (m3) 20
Rezervoar 7 (m3) 20
Rezervoar 8 (m3) 20
Rezervoar 9 (m3) 15
Rezervoar 10 (m>) 15
Rezervoar 11 (m3) 15
2. |Broj priklju¢aka koji se snabdijevaju: 840
2.1 Ima vodomijer: 840
2.2 Bez vodomijera: 0
DuZina vodovodne mreZe - Transportni cjevovodi -
Primar (metri) 9000
Dimenzije cjevovoda (m")
1/2 zoll 10000
3/4 zol 5000
1 zoll 4000
5/4 zoll 5500
6/4 zoll 4500
2 zoll 9000
2,5 zoll 6000
3 zoll 1300
6 zoll 1700
|5. |Pokrivenost MZ sa opskrbom vodom - % 100

Ima projektna dokumentacija za 50 %




MZ MIRICINA

RB Kolicina:
1. [Rezervoarivode 6
Rezervoar 1 (m3) 200
Rezervoar 2 (m3) 50
Rezervoar 3 (m3) 25
Rezervoar 4 (m3) 25
Rezervoar 5 (m3) 20
Rezervoar 6 (m3) 10
Rezervoar 7 (m3) 0
Rezervoar 8 (m3) 0
Rezervoar 9 (m3) 0
Rezervoar 10 (m>) 0
Rezervoar 11 (m3) 0
2. |Broj priklju¢aka koji se snabdijevaju: 800
2.1 Ima vodomijer: 200
2.2 Bez vodomijera: 600
DuZina vodovodne mreZe - Transportni cjevovodi -
Primar (metri) 5000
Dimenzije cjevovoda (m")
1/2 zoll 11000
3/4 zol 900
1 zoll 7000
5/4 zoll 8000
6/4 zoll 10000
2 zoll 5000
2,5 zoll 200
3 zoll 0
4,5 zoll 5000
|5. |Pokrivenost MZ sa opskrbom vodom - % 85

U funkciji jedna busotina i jedna probna.
Cjevovod 4,5 zoll u duZini od 2000 m i tri stare busotine nisu u funkciji.



Mz PISKAVICA

RB Koli€ina:

1. |Rezervoarivode 5
Rezervoar 1 (m3) 50
Rezervoar 2 (m3) 10
Rezervoar 3 (m3) 15
Rezervoar 4 (m3) 22
Rezervoar 5 (m3) 10
Rezervoar 6 (m3) 0
Rezervoar 7 (m3) 0

Rezervoar 8 (m3)

Rezervoar 9 (m3)

2. |Broj priklju¢aka koji se snabdijevaju: 190
2.1 Ima vodomijer: 100
2.2 Bez vodomijera: 90

DuZina vodovodne mreZe - Transportni cjevovodi -
Primar (metri) 5500
Dimenzije cjevovoda (m")
1/2 zoll 2000
3/4 zol 3800
1 zoll 2000
5/4 zoll 200
6/4 zoll 0
2 zoll 2000
2,5 zoll 3500
3 zoll 0
6 zoll 0
|5. |Pokrivenost MZ sa opskrbom vodom - % 95

Ima projektna dokumentacija za 70 % MZ-a
Mreza stara preko 40 godina



Mz PRIJEKO BRDO

RB Kolicina:
1. [Rezervoarivode 3
Rezervoar 1 (m3) 50
Rezervoar 2 (m3) 50
Rezervoar 3 (m3) 20
Rezervoar 4 (m3) 0
Rezervoar 5 (m3) 0
Rezervoar 6 (m3) 0
Rezervoar 7 (m3) 0
Rezervoar 8 (m3) 0
Rezervoar 9 (m3) 0
Rezervoar 10 (m3) 0
Rezervoar 11 (m3) 0
2. |Broj priklju¢aka koji se snabdijevaju: 150
2.1 Ima vodomijer: 150
2.2 Bez vodomijera: 0
DuZina vodovodne mreZe - Transportni cjevovodi -
Primar (metri) 4500
Dimenzije cjevovoda (m")
1/2 zoll 2200
3/4 zol 4000
1 zoll 7500
5/4 zoll 2000
6/4 zoll 1800
2 zoll 4000
2,5 zoll 500
3 zoll 0
6 zoll 0
|5. |Pokrivenost MZ sa opskrbom vodom - % 95

Ima projektna dokumentacija



Mz RASLIEVA

RB Kolicina:
1. [Rezervoarivode 6
Rezervoar 1 (m3) 30
Rezervoar 2 (m3) 5
Rezervoar 3 (m3) 5
Rezervoar 4 (m3) 10
Rezervoar 5 (m3) 10
Rezervoar 6 (m3) 10
Rezervoar 7 (m3) 0
Rezervoar 8 (m3) 0
Rezervoar 9 (m3) 0
Rezervoar 10 (m3) 0
Rezervoar 11 (m3) 0
2. |Broj priklju¢aka koji se snabdijevaju: 125
2.1 Ima vodomijer: 0
2.2 Bez vodomijera: 125
DuZina vodovodne mreZe - Transportni cjevovodi -
Primar (metri) 11450
Dimenzije cjevovoda (m")
1/2 zoll 1250
3/4 zol 5500
1 zoll 2600
5/4 zoll 2100
6/4 zoll 0
2 zoll 0
2,5 zoll 0
3 zoll 0
6 zoll 0
|5. |Pokrivenost MZ sa opskrbom vodom - % 60




Mz SOKO

RB Kolicina:
1. [Rezervoarivode 3
Rezervoar 1 (m3) 80
Rezervoar 2 (m3) 15
Rezervoar 3 (m3) 15
2. [Broj prikljucaka koji se snabdijevaju: 520
2.1 Ima vodomijer: 520
2.2 Bez vodomijera: 0
DuZina vodovodne mreze - Transportni cjevovodi -
Primar (metri) 17000
Dimenzije cjevovoda (m")
1/2 zoll 1000
3/4 zol 11000
1 zoll 0
5/4 zoll 500
6/4 zoll 500
2 zoll 16000
2,5 zoll 1000
3 zoll 0
6 zoll 0
|5. |Pokrivenost MZ sa opskrbom vodom - % 95

Ima projektna dokumentacija za 90 %

Napomena:Rezervoar 1 sluzi kao glavni rezervoar za distribuciju vc ciju vode za oko 70%
prikljucaka
Rezervoar 2 ujedno sluZi kao crpna stanica iz koje se prepumpava voda u
rezervoar 1 sa dvije pumpe naizmjeni¢nim radom, a ujedno se iz njega vrsi i
distribucija vode za oko 30 % priklju¢aka prirodnim padom.
Rezervoar 3 sluzi za akumulaciju vode za samo jedan zaseok u MZ koji se
pored prirodnog izvorista nadopunjuje iz rezervoara 1 sa pumpom.



Mz STIEPAN POLJE

RB Kolicina:
1. [Rezervoarivode 7
Rezervoar 1 (m3) 200
Rezervoar 2 (m3) 100
Rezervoar 3 (m3) 100
Rezervoar 4 (m3) 100
Rezervoar 5 (m3) 50
Rezervoar 6 (m3) 50
Rezervoar 7 (m3) 50
Rezervoar 8 (m3) 0
Rezervoar 9 (m3) 0
Rezervoar 10 (m3) 0
Rezervoar 11 (m3) 0
2. |Broj priklju¢aka koji se snabdijevaju: 1050
2.1 Ima vodomijer: 1050
2.2 Bez vodomijera: 0
DuZina vodovodne mreZe - Transportni cjevovodi -
Primar (metri) 14284
Dimenzije cjevovoda (m")
1/2 zoll 0
3/4 zol 13567
1 zoll 7200
5/4 zoll 6727
6/4 zoll 8500
2 zoll 8485
2,5 zoll 2918
3 zoll 3390
3,5 zoll 3975
4 zoll 4290
4,5 zoll 2629
6 zoll 0
|5. |Pokrivenost MZ sa opskrbom vodom - % 99

Ima projektna dokumentacija



Mz SKAHOVICA
RB Koli¢ina:
1. [Rezervoarivode
Rezervoar 1 (m’) 100{NOVOSAGRADEN NIJE U FUNKCUI vl. MZ
Rezervoar 2 (m3) 50({NOVOSAGRADEN NIJE U FUNKCUI vl. MZ
Rezervoar 3 (m3) 8|vlasnistvo Mz
Rezervoar 4 (m3) 6|Privatno
Rezervoar 5 (m3) 6|Privatno
Rezervoar 6 (m3) 14|Privatno
Rezervoar 7 (m3) 20|Privatno
Rezervoar 8 (m3) 5|Privatno
Rezervoar 9 (m3) 8|Privatno
Rezervoar 10 (m3) 6|Privatno
Rezervoar 11 (m3) 24(Privatno
Rezervoar 12 (m3) 13|Privatno
Rezervoar 13 (m3) 15(Privatno
Rezervoar 14 (m3) 18|Privatno
Rezervoar 15 (m3) 10(Privatno
Rezervoar 16 (m3) 10|Privatno
Rezervoar 17 (m3) 12|Privatno
2. |Broj prikljucaka koji se snabdijevaju:
2.1 Ima vodomijer: 123
2.2 Bez vodomijera: 258
DuZina vodovodne mreZe -
Transportni cjevovodi -
Primar (metri) 2900
Dimenzije cjevovoda (m")
1/2 zoll|cca 20000
3/4 zol| cca 4800
1 zoll[ cca 5500
5/4 zoll| cca 1000
6/4 zoll| cca 2100
2 zoll| cca 800
2,5 zoll 0
3 zoll 0
6 zoll 0
|5. |Pokrivenost IMZ sa opskrbom yoko 85 % [U oko 65 % domacinstava u ljetnim mjesecima

provodi se redukcija zbog nedostatka vode

Ima projektna dokumentacije za rezervoare, koji su u vl mjesne zajednice, kao i projektna
dokumentacija za rekonstrukciju prim i sek mreza vodosnabdijevanja u mjesnoj zajednici.



Mz TRNOVCI

RB Kolicina:
1. [Rezervoarivode 4
BECIROVICI (m3) 25
SMAJICI (m3) 50
NALICI (m3) 55
SABICI (m3) 15
2. |Broj korisnika (Pkoji se snabdijevaju: 210
2.1 Ima vodomijer: 210
2.2 Bez vodomijera: 0
DuZina vodovodne mreZe - Transportni cjevovodi -
Primar (metri) 2000
Dimenzije cjevovoda (m")
1/2 zoll 3500
3/4 zol 1000
1 zoll 7500
5/4 zoll 2500
6/4 zoll
2 zoll 2000
2,5 zoll
3 zoll
6 zoll
|5. |Pokrivenost MZ sa opskrbom vodom - % 99

Vodovodi u ljetnjem periodu oskudijevaju sa vodom.



MZ VRANOVICI

RB Kolicina:
1. [Rezervoarivode 6
Rezervoar 1 (m3) 120
Pumpna stanica - Rezervoar 2 (m3) 100
Rezervoar 3 (m3) 30
Rezervoar 4 (m3) 15
Rezervoar 5 (m3) 15
Rezervoar 6 (m3) 20
Rezervoar 7 (m3) 0
Rezervoar 8 (m3) 0
Rezervoar 9 (m3) 0
Rezervoar 10 (m3) 0
Rezervoar 11 (m3) 0
2. |Broj priklju¢aka koji se snabdijevaju: 260
2.1 Ima vodomijer: 15
2.2 Bez vodomijera: 245
DuZina vodovodne mreZe - Transportni cjevovodi -
Primar (metri) 2100
Dimenzije cjevovoda (m")
1/2 zoll 600
3/4 zol 2500
1 zoll 350
5/4 zoll 700
6/4 zoll 1950
2 zoll 400
2,5 zoll 800
Rezervni kabl u slu¢aju potrebe 3 zoll 900
3,5 zoll 0
4 zoll 0
4,5 zoll 0
6 zoll 0
|5. |Pokrivenost MZ sa opskrbom vodom - % 100

Ukupno 5 izvorista - Ima projektna dokumentacija



Priloha ¢. 5 — PoZadované parametry pro tplny rozbor
Nazev projektu: Efektivnéjsi zasobovani pitnou vodou v municipalité Gracanica

Nazev zakazKky: Vytvoieni generelu vodovodu pro municipalitu Grac¢anica

Dodavatel provede odbér vzorkii vody a akreditovany rozbor minimélné ndsledujicich
parametrii s rozdélenim podle 6.1., 6.2. a 6.3. niZe.

6.1. Uplny rozbor dle Vyhlasky & 252/2004 Sb., p¥ilohy &. 1, vyhlaska, kterou se stanovi
hygienické pozadavky na pitnou a teplou vodu a ¢etnost a rozsah kontroly pitné vody:

1.  Celkovy organicky uhlik (TOC)
2. Tvrdost hofecnata
3. tvrdost vdpenata

4.  Tvrdost

5.  abioseston-tripton

6.  zivé organismy

7.  pocet organismil

8.  benzen

9. toluen

10. ethylbenzen

11. orto-xylen

12.  meta- & para-xylen
13. suma xylenli

14. suma BTEX

15. chloroform

16. bromdichlormethan
17. dibromchlormethan
18. bromoform

19.  vinylchlorid

20. trichlorethen

21. tetrachlorethen

22. 1,2-dichlorethan

23. suma TCE@PCE
24.  Soucet 4 trihalomethanti
25. Clostridium perfringens
26. enterokoky

27.  mikr. kult. pii 22 °C
28.  mikr. kult. pii 36 °C
29. koliformni bakterie
30. Escherichia coli

31. sirany jako SO4 (2-)
32. kyanidy celkové



33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.

chloridy
dusi¢nany
Bromic¢nany
CHSK-Mn
fluoridy

amoniak a amonné ionty jako NH4

dusitany

Chloritany
Chlore¢nany

suma chloritand a chlore¢nant
hodnota pH

barva

zéakal

elektrickd konduktivita (25 °C)
benzo(b)fluoranthen
benzo(k)fluoranthen
benzo(a)pyren
indeno(1,2,3-cd)pyren
benzo(g,h,i)perylen
suma 4 PAU (M4)
dummy analyt
dummy analyt

chut

pach

Be

Na

Hg

Sb

Se

Al

Mg

Cu

Cr

Ag

U

B

Cd

Pb

As

Ni

Fe

Ca

Mn



6.2. Vybrané pesticidy:

1.  alachlor OA

2. flufenacet OA

3.  dimetachlor CGA 369873
4.  flufenacet ESA

5.  metribuzin-desamino diketo
6. dimethenamid OA
7.  dimethenamid ESA
8.  acetochlor ESA

9.  flufenacet

10. alachlor ESA

11. pethoxamid ESA
12. dimethachlor ESA
13. dimethachlor OA
14. metazachlor ESA
15. metazachlor OA
16. metolachlor ESA
17.  metolachlor OA
18. propachlor ESA
19. clopyralid

20. acetochlor OA

21.  fluroxypyr

22. MCPA

23. bentazon

24. 24D

25. MCPP (isomery)
26. aminopyralid

27. 2,4-DP (isomery)
28. fenmedifam

29. dicamba

30. 24,5-T

31. thiakloprid

32. pethoxamid

33. trinexapak-ethyl
34. desmedifam

35. soucet stanovenych pesticidl a relevantnich metaboliti (M4)
36. 1,2,4-Triazol

37. dimethenamid

38. BAM

39. prochloraz

40. napropamid

41. diflufenican



42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
7.
78.
79.
80.
81.
82.
83.
84.

boskalid
metkonazol
epoxikonazol
difenokonazol
cyprokonazol
propikonazol
tebukonazol
prothiokonazol
propachlor
metazachlor
acetochlor
S-metolachlor
alachlor
dimethachlor

chloridazon-methyl desfenyl
chloridazon-desfenyl
suma chloridazon-desfenylu a chloridazon-methyl desfenylu (M4)

chloridazon
dimethodt
chlorpyrifos
spiroxamin
quinmerac
pikloram
pendimethalin
mesotrion
fenpropimorf
thiofanat-methyl
lenacil
fenpropidin
ethofumesat
bentazon methyl
azoxystrobin
klomazon
dimoxystrobin
fluopicolid
quizalofop-p-ethyl
propaquizafop
metamitron

simazin-2-hydroxy

simazin

atrazin-desisopropyl

prometrin
atrazin-desethyl



85. atrazin-2-hydroxy

86. terbuthylazin-desethyl

87. hexazinon

88. metribuzin

89. atrazin

90. terbuthylazin-desethyl-2-hydroxy
91. terbuthylazin-hydroxy

92. terbutrin

93. terbuthylazin

94. atrazin-desethyl desisopropyl
95. desmetryn

96. metribuzin-desamino

97. nicosulfuron

98. chlortoluron

99. isoproturon-monodesmethyl
100. isoproturon-desmethyl

101. isoproturon

102. diuron

103. chlortoluron-desmethyl

104. linuron

6.3. Vybrané ropné uhlovodiky:

>C10 - C12 frakce
>C12 - C16 frakce
>C16 - C35 frakce
>(C35 - C40 frakce
>C10 - C40 frakce

A e



Priloha ¢. 6 — PoZadované parametry pro rozbor mikroplasti
Nazev projektu: Efektivnéjsi zasobovani pitnou vodou v municipalité Gracanica

Nazev zakazKky: Vytvoieni generelu vodovodu pro municipalitu Grac¢anica

Dodavatel provede odbér vzorkli vody a neakreditovany rozbor minimdlné ndsledujicich
parametrit mikroplastti pro velikost ¢astic >40 um. Pocet mikroplasti je vyjadien prepoctem na
pocet mikroplastti na 1 litr (pocet/1):

(€N

Organické castice bohaté na uhlik polypropylene PP

(€N

Organické ¢astice bohaté na uhlik polystyrene PS

(€N

Organické castice bohaté na uhlik polyethylene PE

Qc Q< Q¢ O

(€N

Organické Castice ethylene vinyl acetate EVA

Organické castice polyamide, nylon PA

Organické castice polycarbonate PC

Organické castice polyethylene terephthalate PET

Organické ¢astice polymethyl methacrylate, plexiglass PMMA

Organické castice polyoxymethylene POM

A S SN T i

. Organické castice polyurethane PUR

—_ =
— O

. Organické Castice se silikonem ethylene propylene diene monomer EPDM
. Organické Castice se silikonem styrene-butadiene rubber SBR

—_
W N

. Organické Castice s chlorem polyvinylchloride, vinyl plastics PVC
. Organické Castice s fluorem polytetrafluorethylene, Teflon PTFE

H
n



Priloha ¢&. 2 smlouvy s &. j. 282717/2023-CRA — Polozkovy rozpodet



Priloha €. 2 - Polozkovy rozpocet, Vytvoieni generelu vodovodu pro municipalitu Gracéanica

Nazev projektu: Efektivnéjsi zasobovani pitnou vodou v municipalité Grac¢anica

Rekapitulace
pglizli(l)(y Nazev Cena vé. DPH v Ké
A. Vytvorieni generelu vodovodu pro municipalitu Gracanica
A, Rok 2023 3 945 000,00 ké
A.2. |Rok2024 4 695 000,00 K¢

Celkova cena

8 640 000,00 K¢




Priloha €. 2 - Polozkovy rozpocet, Vytvoiceni generelu vodovodu pro municipalitu Gracanica

Nazev projektu: Efektivnéjsi zasobovani pitnou vodou v municipalité Gracanica

Polozkovy vykaz vymeér: rok 2023

Cena za polozku (tj.

Cislo . 1 . viech kusi
poloz Nazev Mnozstvi | Jednotka |. (CETEV AR R . mante . uvedenych ve
jeden kus, kpl) vé. DPH v K¢ e T
ky sloupci "mnozstvi")
vé. DPH v Ké
1.|Pripravné prace
1.1.|Zmapovani sou¢asného systému dodavek pitné vody: odbéry vzorki a tplny rozbor vody (akreditovany) 150|kus 10 000,00 K¢ 1500 000,00 K¢
Zmapovani souc¢asného systému dodavek pitné vody: odbéry vzorki a rozbor vody na mikroplasty
1.2.|(neakreditovany) 5{kus 20 000,00 K¢ 100 000,00 K¢
1.3.|Zmapovani souc¢asného systému dodéavek pitné vody: mistni Setieni 1|kpl 500 000 K¢é 500 000,00 K¢
1.4.|Pasportizace stavajici vodohospodarské infrastruktury 1|kpl 1400 000,00 K¢é 1400 000,00 K¢
Celkova cena za pripravné prace 3 500 000,00 K¢
2.|Ostatni naklady
2.1.| Ubytovani v misté feSeni zakazky 1|kpl 100 000,00 K¢ 100 000,00 K¢
2.2.|Cestovné 1|kpl 50 000,00 K¢ 50 000,00 K¢
2.3.|Pojisténi 1|kpl 5 000,00 K¢ 5 000,00 K¢
2.4.|Rizeni a zajisténi komunikace s partnerem 1|kpl 250 000,00 K¢ 250 000,00 K¢
2.5.| Vytvoreni tiskové zpravy 1|kpl 10 000,00 K¢ 10 000,00 K¢




2.6.

Usporadani tiskové konference pti zahajeni projektu

1|kpl

30 000,00 K¢

30 000,00 K¢

2.7.|Vytvoreni informaéniho plakatu

1|kpl

50 000,00 K¢

50 000,00 K¢é

Celkova cena za ostatni naklady

445 000,00 K¢é

Celkova cena za rok 2023 vé. DPH v K¢é

3 945 000,00 K¢




Priloha €. 2 - Polozkovy rozpocet, Vytvoieni generelu vodovodu pro municipalitu Gracéanica

Nazev projektu: Efektivné€jsi zasobovani pitnou vodou v municipalité Gracanica

Polozkovy vykaz vymeér: rok 2024

Cena za polozku (tj.

Cislo . Cena za jednotku (napi. vSech kusa
. . MnozZstv | Jednotk |. J = (nap 2
poloz Nazev i a jeden kus, kpl) vé. DPH v uvedenych ve
ky K¢ sloupci "mnozstvi")
vé. DPH v Ké
1.|Generel vodovodu
1.1.|Zmapovani sou¢asného systému dodavek pitné vody: odbéry vzorki a tiplny rozbor vody (akreditovany) 150|kus 10 000,00 K¢ 1500 000,00 K¢
Zmapovani souc¢asného systému dodavek pitné vody: odbéry vzorki a rozbor vody na mikroplasty
1.2.|(neakreditovany) 5|kus 20 000,00 K& 100 000,00 K¢
1.4.|Zpracovani generelu vodovodu 1|kpl 1900 000,00 K¢ 1900 000,00 K¢
Celkova cena za generel vodovodu 3 500 000,00 K¢
2.|Ostatni naklady
2.1.| Ubytovéni v misté feSeni zakazky 1|kpl 200 000,00 K¢ 200 000,00 K¢
2.2.|Cestovné 1{kpl 100 000,00 K¢ 100 000,00 K¢
2.3.| Pojisténi 1|kpl 5 000,00 K¢ 5 000,00 K¢
2.4.|Rizeni a zajisténi komunikace s partnerem 1|kpl 500 000,00 K¢ 500 000,00 K¢
2.5.Vypracovani materialdi pro osvétovou kampari 1|kpl 50 000,00 K¢ 50 000,00 K¢
2.6.|Provedeni osvétové kampaneé ve skolach 1|kpl 250 000,00 K¢ 250 000,00 K¢




2.7.|Uspotadani odborného workshopu

kpl

50 000,00 K¢

50 000,00 K¢é

2.8.|Vytvoteni tiskové zpravy

kpl

10 000,00 K¢

10 000,00 K¢

2.9.|Usporadani tiskové konference pti ukonéeni projektu

kpl

30 000,00 K¢

30 000,00 K¢

Celkova cena za ostatni naklady

1195 000,00 Ké

Celkova cena za rok 2024 vé. DPH v Ké

4 695 000,00 Ké




Piiloha ¢&. 3 smlouvy s &. j. 282717/2023-CRA — Casovy harmonogram



Priloha é. 3 - Casovy harmonogram

Vytvoreni generelu vodovodu pro municipalitu Gra¢anica

Rok 2023 2024
Kalendaini mésic 112314 6 |7 1011 ]12 6|7 101112
Rizeni projektu x |x x Ix x X X |x
Vytvoreni informacéniho plakatu X
Vytvoreni tiskové zpravy a usporadani tiskové konference pfi zahajeni projektu X
Vytvoreni tiskové zpravy a usporadani tiskové konference pfi ukonéeni projektu X
Vystup 2.1. Hlavni strategicky plan rozvoje vodovodu v municipalité Gracanica vytvoren
Aktivita 2.1.1. Zmapovani souc¢asného systému dodavek pitné vody - mistni Setfeni X [x X X
Aktivita 2.1.1. Zmapovani sou¢asného systému dodavek pitné vody - prvni ¢ast odbérl a rozbor( vzorkd vody X X X
Aktivita 2.1.1. Zmapovani souc¢asného systému dodavek pitné vody - druha ¢ast odbérd a rozbord vzorkl vody
Aktivita 2.1.2. Pasportizace stavaji vodohospodarské infrastruktury X [x X X
Aktivita 2.1.3. Zpracovani generelu vodovodu X X X
Vystup 2.2. Obyvatelé municipality Gracanica jsou seznameni s principy hospodareni s vodou
Aktivita 2.2.1. Vypracovani materiald pro osvétovou kamparn
Aktivita 2.2.2. Provedeni osvétové kampané ve skolach
Aktivita 2.2.3. Usporadani odborného workshopu X X




Piiloha ¢. 4 smlouvy s &. j. 282717/2023-CRA —Pravidla, povinnosti a doporuéeni
pro zajisténi vnéjsi prezentace (publicity) ZRS CR pro realizatory projekti



Pravidla, povinnosti a doporudeni pro zaji§téni vné&jsi prezentace (publicity) ZRS CR pro
realizatory projekti

1. Realizatorovi se doporucuje jiz ve fazi pripravy projektového dokumentu zvazit vhodné
zpUsoby zajisténi vnéj$i prezentace planovaného projektu ZRS CR. Doporudeno je zvazit
vyuziti vSech dostupnych nastroji komunikace a publicity (internet, tiSténé ci
audiovizualni materidly, komunikaci s médii, informacni a prezentacni akce, pfip.
propagacni predméty, apod.). Vyuziti propagacnich nastrojii by vzdy mélo odpovidat
zaméieni a rozsahu projektu, projektovym aktivitdm i cilovym skupinam projektu.

2. Realizator je povinen vhodnym zptisobem zajistit zviditelnéni ZRS CR ve viech fazich
realizace projektu — ve fazi zahajeni projektu, realizace jednotlivych projektovych aktivit,
v mistech realizace projektu i pfi jeho prezentaci v médiich.

3. Realizator je dale povinen pfi veskeré propagaci projektu pouZivat logo ZRS CR, a to
v podobé Czech Republic Development Cooperation (v anglické verzi), resp. v Ceské
verzi vpodobé Ceskd republika pomdhd. V piipadé materialu informaéniho a
propagacniho charakteru (napft. tiskoviny a propagacni predméty, certifikaty, pozvanky,
program akci ¢i korespondence realizatora vztahujici se k feSeni projektu) je postacujici
logo ZRS CR. V piipadé vétsiho forméatu (napf. informaéni panely o projektu, zpravy,
publikace, CR-ROM ¢i DVD) je nutné zvetejnit informaci propagujici cely projekt (napf.
,, Tato publikace vznikla v ramci projektu XY podporeného v ramci zahranicni rozvojové
spoluprace CR.<) doplnénou logem ZRS CR.

4. Pouzivani loga ZRS CR definuje Graficky manudl ZRS CR, ktery je stejné jako logo ZRS
CR ke stazeni na webovych strankiach www.czda.cz. Zejména je nutné respektovat
spravné fazeni log, barevnost, odstupy, velikost a typ pisma. Kazdé logo se vzdy pouziva
jako celek a je neptipustné jakkoliv ménit jeho proporce a barevnost.

5. Spolu s logem ZRS CR lze pouzit pouze logo realizitora projektu &i jiného partnera,
ktery se na realizaci finan¢né podili. U vétSiny projektl bude rozhodujicim kritériem vyse
podilu prostfedkti ze ZRS CR na celkové hodnoté projektu. Modelové potadi log
(u projektd, kde je podil finanénich prostiedkil ze ZRS CR vyssi nez 50 %) je definovano
nasledujicim zptisobem: logo ZRS CR a za nim (pod nim) logo realizatora projektu. Logo
ZRS CR nesmi byt mensich rozmérd nez logo realizatora projektu. Vzdy musi byt
dodrzena minimalni vzdalenost loga realizatora od loga ZRS CR. V piipadé trilateralnich
projektii, kde tvoii piispévek ZRS CR zpravidla vyrazné mensi podil, je upfednostnéno
logo vyznamnéjSiho donora (EU, UN apod.)

6. Umoznuji-li to okolnosti, logem ZRS by mély byt oznaceny také smlouvy uzaviené
vramci projektu, prezencni listiny a vesSkerd pisemnd korespondence realizatora
s mistnimi partnery. V ptipadé€ elektronické korespondence, kterd se bezprostiedné tyka
projektu financovaného v ramci ZRS CR a nabizi-li to jeji charakter (napf. v piipadé
oficialni komunikace, rozesilani pozvanek, apod.) je nutné pouzivat emailovy podpis


../../../AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.Outlook/72QIM08R/www.czda.cz

10.

11.

12.

13.

s logem ZRS CR. V tvodu takovéto komunikace musi byt jasné uvedeno, Ze realizator
komunikuje v ramci projektu ZRS CR. Navrhy grafického znazornéni ZRS CR pro
pisemné dokumenty jsou soudasti dokumentu Graficky manudl ZRS CR.

Kazda akce spolufinancovana z prosttedktl projektu musi byt uvedena informaci o tom,
7e je financovana z prostiedkd ZRS CR (napi. ,, Toto Skoleni je realizovdno v rdmci
projektu XY podporeného v ramci zahranicni rozvojové spoluprace CR.“). Realizator by
nem¢l zapominat fotograficky zdokumentovat vizualni identitu uvedenych akei.

Vsechny prostory, které navstévuji ptijemci/icastnici/partneti projektu (vstup do objektu,
kancelafe realizatora, $kolici prostory), musi byt viditelnd oznadeny logem ZRS CR.
Realizator je povinen oznagit samolepkou s logem ZRS CR rovnéZ vybaveni (nabytek,
vypocetni technika, pfistroje, zafizeni, atd.), které je spolufinancované z projektu ZRS
CR — umozituje-li to charakter tohoto vybaveni.

Realizator je po konzultaci s CRA a piislusnym ZU povinen vydat tiskovou zpravu pro
mistni (pfipadné i Ceskd) média pii zahdjeni a ukonCeni projektu (text musi byt
konzultovan a schvalen CRA). Tiskova zprava a souvisejici materidly pak musi
obsahovat publicitu ZRS CR dle pravidel uvedenych vyse. Vitana je rovnéz publicita
formou rozhlasovych ¢i televiznich vystoupeni.

Pti ptipravé jakychkoliv propaga¢nich materidlti je vhodné zvaZzit zpracovani rtiznych
jazykovych verzi (anglické, v jazyku partnerské zemé, piip. Ceské verzi). V piipadé
zpracovani letakli, brozur ¢i obdobného prezenta¢niho materidlu je realizator projektu
povinen konzultovat jejich obsah i podobu s poskytovatelem dotace/vyhlaSovatelem
zakazky (CRA). Realizator je dale povinen poskytnout CRA minimalné tfetinovy podil
takovychto propagacnich materiald zpracovanych v radmci projektu (od kazdé jazykové
verze), stejny podil je povinen ptedat piislusnému ZU. Zbyvajici letaky vhodnym
zpusobem distribuuje v partnerské zemi.

Jestlize vzniknou v ramci projektu propagacni materidly prezentujici aktivity projektu
(letaky, brozurky, apod.), mély by byt zhotoveny v prvnich mésicich trvani projektu a
nikoliv zavé€rem jeho realizace. Slouzi-li propagacni material k prezentaci dosazenych
vysledki, je zfejmé, ze bude zpracovan a distribuovan v pozdéjsi fazi.

Realizator je povinen zvefejnit informaci o realizaci projektu na svych webovych
strankach (pokud pfijemce provozuje vlastni webové stranky) a uvadét projekt ve své
vyro¢ni zprave.

Realizatorovi je doporueno vhodnym zplisobem zajistit publicitu projektu ZRS CR i
v pfipadé, Ze o predmétném projektu bude formou rozhovoru ¢i reportdZze informovat
jakakoliv vefejna média (tiSténd, elektronicka, rozhlas a televize).


zaloudkova
Zvýraznění

zaloudkova
Zvýraznění


14. Realizétor je dale povinen informovat poskytovatele dotace/vyhlasovateli zakazky (CRA)

15.

a rovnéz piislusny ZU o veskerych dostupnych medialnich vystupech vzniklych v ramci
projektu (¢lanky, reportaze, rozhovory, apod.).

Realizator projektu je povinen informovat o provedenych informac¢nich a propagacnich
aktivitich projektu v prabéznych a zavérecnych zpravach, které jsou pravidelné
predkladany zadavateli (CRA). Realizator projektu uchovava veskeré doklady souvisejici
s propagaci projektu pro potfebné monitorovaci aktivity. K dodrzovani pravidel
prezentace ZRS CR je realizator zavazan smlouvou/rozhodnutim o dotaci. Zjisténi
poruSeni uvedenych zdvazki muze byt feSeno dle pfislusnych ustanoveni
smlouvy/rozhodnuti. Realizator je proto povinen archivovat original ¢i kopie ¢lankt, ve
kterych se piSe o projektu, letdky, informacni materialy, fotografie z akci k prezentaci
projektu, prezentacni listiny, kopie DVD, atd.), resp. ucetni doklady, faktury, atd.
souvisejici se zajiStovanim prezentace.



Piiloha ¢&. 5 smlouvy s &. j. 282717/2023-CRA — Vypis z obchodniho rejstiiku
zhotovitele
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Vypis ze seznamu kvalifikovanych dodavatelt vygenerovany informacnim systémem o vefejnych zakazkach

1.

Vypis ze seznamu kvalifikovanych dodavatelu

vedeného podle § 226 a nasled. zdkona &. 134/2016 Sb., o zadavani vefejnych zakazek

Udaje o dodavateli zapsané v seznamu k 23.08.2023

Identifikaéni idaje o dodavateli

1.1. Obchodni firma/Nazev
ELKOT Brno s.r.o.

1.2, Sidlo
Nezamyslova 2799/28
61500 Brno

Ceska republika

1.3. ICoO
28325818

1.4. Statutarni organ

Jméno a pfijmeni statutarniho organu nebo jeho ¢lenud Funkce ve statutarnim organu

Libor Tupa jednatel

Zpusob jednani
Jednatel jedna jménem spolecnosti samostatné.

2. Zakladni zpusobilost, jejiz splnéni dodavatel prokazal

Dodavatel prokazal Ministerstvu pro mistni rozvoj, Ze splfiuje podminku podle:

§ 74 odst. 1 pism. a)

nebyl v zemi svého sidla v poslednich 5 letech pravomocné odsouzen pro trestny &in uvedeny v
pfiloze €. 3 zakona nebo obdobny trestny €in podle pravniho fadu zemé sidla dodavatele; k
zahlazenym odsouzenim se nepfihlizi, (tento pozadavek splnily i vSechny fyzické a pravnické
osoby uvedené v bodech 1.1. — 1.4. tohoto vypisu),

§ 74 odst. 1 pism. b)

nema v Ceské republice nebo v zemi svého sidla v evidenci dani zachycen splatny dafovy
nedoplatek,

§ 74 odst. 1 pism. c)

nema v Ceské republice nebo v zemi svého sidla splatny nedoplatek na pojistném nebo na penale
na verejné zdravotni pojisténi,

§ 74 odst. 1 pism. d)

nema v Ceské republice nebo v zemi svého sidla splatny nedoplatek na pojistném nebo na penale
na socialni zabezpedeni a prispévku na statni politiku zaméstnanosti,

§ 74 odst. 1 pism. e)

neni v likvidaci, nebylo proti nému vydano rozhodnuti o upadku, nebyla vi¢i nému nafizena
nucena sprava podle jiného pravniho pfedpisu nebo neni v obdobné situaci podle pravniho fadu
zemé sidla dodavatele.




3. Profesni zplisobilost, jejiz splnéni dodavatel prokazal

Dodavatel prokazal, ze splnuje podminku podle:

3.1.

Vypis z obchodniho rejstfiku

Vypis z obchodniho rejstfiku

§ 77 odst. 1 — profesni zpusobilost

Strana2z 3

3.2. §77 odst. 2 pism. a) — opravnéni k podnikani
. . . Y Ooe Obor Datum Datum
Nézev dokladu Vystavil Pfedmét podnikani ” Y ; .
¢innosti vystaveni | platnosti
Vypis z vefejné Casti Ceska Montaz, opravy, revize a zkouSky 15.02.2019
Zivnostenského rejstfiku  |posta, s.p. |elektrickych zafizeni o
Vypis z vefejne Casti Ceska Provadeéni staveb, jejich zmén a 15.02.2019
Zivnostenského rejstfiku |posta, s.p. |odstrafiovani o
Vypis z vefejne casti | Ceska Viz poznamka 1 za tabulkou 15.02.2019
Zivnostenského rejstiiku  |posta, s.p.
; Ceska Vyroba, obchod a sluzby neuvedené Viz. poznamka 2
Zivnostensky rejstiik . v prilohach 1 az 3 Zivnostenského - P 15.02.2019
posta, s. p. zakona za tabulkou

Pozn. 1

Vyroba, instalace, opravy elektrickych strojli a pFistroju, elektronickych a telekomunikacnich zafizeni

Pozn. 2

Nakladani s odpady (vyjma nebezpelnych)
Ptipravné a dokon&ovaci stavebni prace, specializované stavebni ¢innosti
Zprostifedkovani obchodu a sluzeb
Velkoobchod a maloobchod
Realitni ¢innost, sprava a udrzba nemovitosti
Pronajem a pUjéovani véci movitych

Poradenska a konzultani €innost, zpracovani odbornych studii a posudku
Projektovani elektrickych zafizeni

3.3. § 77 odst. 2 pism. c) — odborna zpusobilost
, . Datum Datum
Nazev dokladu Obsah dokladu Vystavil . .
vystaveni platnosti
OsvédcCeni o autorizaci |Martin P’Fikryl je autorizovanym technikem v oboru EKAIT  107.12.2007
29274 pozemni stavby.
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4. Datum podani zadosti o zapis do seznamu a jiné rozhodné informace

Rozhodnuti o zapisu dodavatele do seznamu nabylo pravni moci dne 07.10.2019.
Posledni aktualizace zapisu v seznamu byla provedena dne 31.01.2023.

Spravnost tohoto vypisu se potvrzuje

Ceska republika - Ministerstvo pro mistni rozvoj

Datum: 23.08.2023
Evidenéni ¢islo: W23080004186

Elektronicky podepsano
dne 23.8.2023
iz Ceska republika,

Ministerstvo pro mistni
rozvoj [IC 66002222]



Priloha &. 6 smlouvy s &. j. 282717/2023-CRA — Dodatek ze dne 2. 4. 2009 k
Memorandu o porozuméni mezi Ministerstvem zahrani¢nich véci Ceské
republiky a Ministerstvem zahrani¢nich véci Bosny a Hercegoviny ve véci
spoluprace z 22. 6. 2006.



AMENDMENT TO THE MEMORANDUM OF UNDERSTANDING
BETWEEN
THE MINISTRY OF FOREIGN AFFAIRS OF THE CZECH REPUBLIC
AND
THE MINISTRY OF FOREIGN AFFAIRS OF BOSNIA AND HERZEGOVINA
CONCERNING DEVELOPMENT COOPERATION,
SIGNED IN SARAJEVO ON 22 JUNE 2006

The Ministry of Foreign Affairs of the Czech Republic and the Ministry of Foreign Affairs of
Bosnia and Herzegovina (hereinafter referred as “Participants™),

Wishing to strengthen the existing cordial relations between the Czech Republic and Bosnia
and Herzegovina;

Desiring to foster development cooperation between the two countries in conformity with the
objectives of economic and social development of Bosnia and Herzegovina;

have reached the following understanding on amendment to the Memorandum of
Understanding between the Ministry of Foreign Affairs of the Czech Republic and the Ministry
of Foreign Affairs of Bosnia and Herzegovina concerning Development Cooperation, signed in

Sarajevo on 22 June 2006:

§

1. Supplies of the material, goods, works and services financed by the Czech contribution
for purpose of implementing the program of development cooperation between the
Participants’ States, and imported into Bosnia and Herzegovina or obtained locally for
the benefit of the development cooperation projects will be exempted from any duties,
taxes (including VAT), fees, levies or any other charges applicable in conformity with
law of Bosnia and Herzegovina. Any such costs that have been already paid will be
returned consequently to the payer. Material, goods, works and services imported from
the Czech Republic into Bosnia and Herzegovina for the purpose of implementing joint
activities in the framework of development cooperation between the Czech Republic
and Bosnia and Herzegovina will be exempted from any duties, taxes (including VAT),
fees, levies or any other charges applicable in conformity with law of Bosnia and
Herzegovina. Any such costs that have been already paid will be returned consequently
to the payer.




I. This Amendment will come into operation on the date of its signature.

2. The provisions of this Amendment will be also applicable to the specific development

cooperation projects launched prior to its coming into operation.

Signed in duplicate in Sarajevo, on .......7 ............ 2009, in the English language.

FOR AND ON BEHALF OF THE
MINISTRY OF FOREIGN AFFAIRS
OF BOSNIA AND HERZEGOVINA

\




Piiloha ¢. 7 smlouvy s ¢&. j. 282717/2023-CRA — Specifikace osobnich tdajt



Osobni tdaje piredavané dodavateli

Ucel zpracovani:

Zpracovani podle ustanoveni ¢l. 6 odst. 1 pism. b) Narizeni (EU) 2016/679 (GDPR)

Zpracovani je nezbytné pro plnéni smlouvy k vefejné zakazce.

Kategorie subjektt udaji:

zaméstnanci Sprivce, dodavatel a zhotovitel a jejich statutdrni orgdny, kontaktni
osoba dodavatele a zhotovitele, kontaktni osoba ambasddy, kontaktni osoby signatére
Memorandum of Understanding, kontaktni osoby partnera zapojeného v projektu
rozvojové spolupriace, piijemci plnéni z projektu rozvojové spolupriace, Clenové
expertniho tymu zadavatele, kontaktni osoby partnerskych organizaci, ucastnik
zadavaciho fizeni a jeho statutarni orgdn, poddodavatel ucastnika zaddvaciho tizeni a
jeho statutdrni orgdn, zaméstnanci tcastnika zaddvaciho fizeni, ¢lenové expertniho
tymu ucastnika zaddvaciho fizeni, kontaktni osoby pro ovéfeni referenci

Kategorie osobnich udaju:

icastnik zaddvaciho rizent, zhotovitel, dodavatel, poddodavatel

jméno, piijmenti, sidlo, bydlisté, datum narozeni, rodné ¢islo, podpis, emailova adresa,
telefonni ¢islo, ICO

ticastnika zaddvaciho Fizeni, zhotovitele, dodavatele ¢i poddodavatele
jméno, piijmeni, bydlisté, funkce, podpis, emailova adresa, telefonni ¢islo

zamestnanci Zadatele, Cclenové expertniho tymu Zadatele, kontaktni osoby
partnerskych organizaci, zaméstnanci Sprdvce, kontaktni osoba dodavatele a
zhotovitele, kontaktni osoba ambasddy, kontaktni osoby signatdre Memorandum of
Understanding, kontaktni osoby partnera zapojeného v projektu rozvojové
spoluprdce, prijemci plnéni z projektu rozvojové spoluprdce, kontaktni osoby
partnerskych organizaci, zameéstnanci ucastnika zaddvaciho Fizeni, clenové
expertniho tymu vcastnika, kontaktni osoby pro ovéereni referenci

jméno, piijmeni, telefonni ¢islo, emailova adresa
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/// Nerudova 3,118 50 Praha 1

Ceska rozvojova agentura tel.: +420 251 108 130, fax: +420 251 108 225
www.czechaid.cz

Subjekt iidaji/ Data subject:

Jméno/Name:

Pi{jmeni/Surname:

Datum narozeni/ Date of Birth:

Bydlisté/ Address:

Osoba vykonéavajici rodi¢ovskou
zodpovédnost / Person holding
parent responsibility:

Timto udéluji Ceské republice - Ceské rozvojové agentuie, se sidlem Nerudova 3, 118 50 Praha 1, Ceska republika,
ICO: 75123924, (déle jen ,,Spravce®), souhlas se zpracovanim mych nize specifikovanych osobnich tdaji ve smyslu
Natizeni Evropského parlamentu a Rady (EU) 2016/679 ze dne 27. dubna 2016 o ochrané fyzickych osob
v souvislosti se zpracovanim osobnich tdaji a o volném pohybu téchto Gdaji a o zruseni smérnice 95/46/ES, (dale
jen ,,GDPR®). / I hereby give my consent to the Czech Republic — Czech Development Agency, registered office
Nerudova 3, Prague, Post Code 118 50, Czech Republic, Registered number: 75123924 (hereinafter the
“Controller®) to the processing of my personal data specified below under the Regulation (EU) 2016/679 of the
European Parliament and of the Council of 27 April 2016 on the protection of natural persons with regard to the
processing of personal data and on the free movement of such data, and repealing Directive 95/46/EC (hereinafter
the “GDPR®).

Udé€luji Spravci souhlas, aby v souvislosti s aktivitami Spravce v oblasti zahrani¢ni rozvojové spoluprace zpracovaval
mé jméno, piijmeni a bydlisté a potizoval fotografie mé osoby a videozdznamy mé osoby a zveiejiioval je: / I give
consent to the Controller to process my name, surname and address and take photographs and videos of me in
connection with activities of the Controller in development cooperation and publish them:
— v tiSténych prezentacnich materidlech/ in printed presentation materials
ANO/YES ONE/NO
— na internetovych strankach Spravce/ on Controller s websites
- ANO/YES ONE/NO
— ctu Spravce na Youtube/ on Controller’s Youtube account
- ANO/YES [ONE/NO
— ctech Spravce na socialnich sitich (napi.: Twitter, Facebook, Instagram)/ on Controller s accounts on social
media networks (e.g.: Twitter, Facebook, Instagram)
- ANO/YES ONE/NO
— jako ilustrac¢ni fotografie ke sdélenim Spravce na jeho internetovych strankach a Gétech na sociélnich siti a

v prezenta¢nich materialech Spravece/ as illustrational photographs to the Controller s announcements on
Controller’s websites and accounts on social media networks and Controller’s presentation materials

ANO/YES [ONE/NO

za UcCelem prezentace aktivit Spravce v oblasti zahrani¢ni rozvojové spoluprace./ in order to present Controller’s
activities in development cooperation.

Beru na védomi, Ze mam nasledujici prava / I acknowledge to have following rights:

a) pravo vzit souhlas kdykoliv zpét (e-mailem nebo dopisem zaslanymi na kontaktni adresu Spravce), / right to
withdraw my consent anytime (by mail or letter sent to the contact address of the Controller),

b) pravo pozadovat po Spravci informaci o tom, jaké mé osobni Gdaje jsou zpracovavany, / right to request
information about which of my personal data are processed,

¢) pravo poZzadovat po Spravci vysvétleni ohledné zpracovani osobnich tdaji, / right to request explanation about
processing of personal data,

d) pravo vyzadat si u Spravce pristup k témto osobnim tidajim a tyto nechat aktualizovat nebo opravit, / right to
request access to the personal data and let them update or rectify,

e) pravo pozadovat po Spravci vymaz téchto osobnich Gdaji, / right to request erasure of the personal data,

f) pravo vznést namitku proti zpracovani a pravo na prenositelnost osobnich tdajti, / right to object to processing
of personal data nad right portability of personal data,

g) préavo podat stiznost u dozorového tiradu (Utad pro ochranu osobnich tidajit), / right to lodge complaint to the
supervisory authority (Office for Personal Data Protection),
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h) doba ulozZeni osobnich tdaji se odviji od naplnéni tcéelu, k jakému byly osobni daje zpracovany, a fidi se
internimi ptredpisy Spravce. Poté, co nebude jiz mozné, aby Spravce osobni tidaje zpracovaval za vySe stanovenym
ucelem, dojde v priméiené dobé k jejich likvidaci. / archiving depends on the fulfilment of the purpose for which
the personal data were processed and is governed by the internal regulations of the Controller. Once it is no longer
possible for the Controller to process the personal data for the above stated purpose, they will be disposed in
reasonable time.

DAtUIN/ DALE: ...eevveeeccviiecciieeeccieees ieirieeesreeeesseeeesrteeesrae e e e rraee e taae e rtaaee e raaeearaaeeeartaeeennraaeans
Podpis subjektu adaji/
Signature of the data subject



