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Structure of presentation m

A Sadrzaj prezentacije Mott MacDonald [FF CONSOR

= Introduction = Uvod

" Water supply — | = Vodosnabdijevanje —
findings/recommendations nalazi/preporuke

= V_Vas_tewater collection | = Prikupljanje otpadnih voda —
findings/recommendations nalazi/preporuke

" Wastewater treatment = Tretman otpadnih voda —
findings/recommendations nalazi/preporuke

" Evaluation of Development = Analiza razvojnih projekata
Options

_ _ = Analiza zivotne sredine
= Environment Analysis
_ _ _ _ " Finansijska analiza
= Financial Analysis and Appraisal
_ =  Strategija implementacije
= |mplementation Strategy
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Mott MacDonald P CONSORTIUA

Water supply
Vodosnabdevanje

Djordje Andrejevic
Senior Engineer — Water Supply
Odgovorni Inzenjer — Vodosnabdevanje
WYG-IPF3
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Existing water supply system within Municipality
Postojeci vodovodni sistem u opstinskom podrucju

Mott MacDonald PP CON:

Gurdidi

Key indicators / Glavni pokazatelji

Koldkgwici Droprici
Donji

Dugandicl grapnici

Population in municipality /
Br. stanovnika u opstini

12,442

Rudine

Bedari R
Virutci

Population connected to WSS/
Br. stanovnika priklju¢enih na VS

10,981

Manguriéi Fihlice

Population connected to WSS (%)/
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Existing Water Supply System of Sokolac
Postojec¢i Vodovodni sistem Sokolac
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Mott MacDonald PP CONSC

System
configuration/
Konfiguracija sistema

5 subsystems
5 podsistema

(% ~= Sources/ lzvorista

5 kartics springs
5 karstnih izvora

==Subsystem
Gerusa

Subsystem BioStica
/Podsistem BioStica

Spring BiosStica
capacity 305 I/s

Kapacitet izdani BioStica
305 1/s

82% of all connected
82% od svih prikljucenih




Existing water supply system
PostojecCi vodovodni sistem

3,785 domestic and 243 commercial customers
3,785 domacinstva i 243 komercijalnih korisnika

280 km of distribution network
280 km vodovodne mreze

22 reservoirs and press. break chambers

22 rezervoara i prekidnih kom

Average requirement 56 l/s, M
Prosec¢na potreba 56 I/s, Max

YY)

Mott MacDonald PP CONY

Non Revenue Water (68%)
Neprihodovana voda (68%)

Connections are metered
PrikljuCci su mereni

ora
ax 64 l/s
64l/s
Source&PS&| Minimal Peak
Population main Source Average | demand
WS Subsystems| suplied / |capacity (I/s) capacity (I/s) /|demand (I/s)| (I/s)/ |NRW (%) Chlorination /
/ Podsistemi | Priklju¢eno | / Kapacitet | Minimalni Prose¢na (Maksimal| / NPV Hlorisanje
stanovnistvo|lzvorista&PS| kapacitet potreba na
&potisa izvorista potreba
Biostica 8,995 60 60 39.5 454 | 60% [Reservoirlaze
and KneZina
Krzulj 879 15 5 10.5 11.6 88% [Source /lzvoriste
Gerusa 660 5 4 4.5 4.9 89% [Source /lzvoriste
KneZina 380 5 1 0.9 1.0 55% [Source /lzvoriste
Banja Lucica 67 4 2 0.5 0.6 81% Source /Izvoriste
Total 10,981 89 72 56.0 63.6 68%
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WS System scheme - Vertical presentation
Shema vodovodnog sistema — Vertikalni prikaz

|
Mott MacDonald PF CONSORTIUN
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Non Revenue Water

. |
Neprihodovana voda

Mott MacDonald PF CONSORTIUM

Revenue and Non Revenue Water (%) /
Fakturisana i Nefakturisana voda (%)

High losses at rural subsystems (80-90%)
Visoki gubici u ruralnim podsistemima (80-90%)

Causes / Uzroci:

Leakage at old and poorly constructed network
Curenje dotrajalih i loSe izvedenih cevovoda

® Water billed (m3)

High network pressure = NRW (m3)

Visoki pritisak u mrezi

Overflows at numerous remote reservoirs
and pressure break chambers (Krzulj)
Prelivanje iz brojnih i teSko pristupacnih Non Revenue Water (%) per subsystems /
rezervoara i prekidnih komora (Krzul)) Nefakturisana voda (%) po podsistemima
100.0%
Lack of monitoring 90.0%

Nedostatak monitoringa 80.0%
70.0%
Lack of network maps 50.0%
Nedostatak karata mreze 50.0%
40.0%
Consequences / Posledice: 30.0%
20.0%
High pumping costs 10.0%
0.0% | T

Veliki troskovi pumpanja

Biostica Krzulj GeruSa BanjaluCica KneZina




Energy consumption |
Potrosnja energije Mott MacDonald IPF CONSORTIUN

High energy consumption per m3 of Billed water specially for the subsystems Krzulj and Banja
luCica is caused by high losses, difficult terrain and old pumps

Visoka potroSnja energije po m3 isporucene vode narocCito u podsistemima Krzulj i Banja lucCica
uzrokovana je visokim gubicima, kao i konfiguracijom terena i dotrajalim pumpama

Energy efficiency of pumping stations/

Energy consumption kWh per m3 of Billed water /
Energetska efikasnost pumpnih stanica

Potrosna energije kWh po m3 Fakturisane vode

= rtus R
PS Bandin Odzak [N

pstaniaiucs N
pskezulj [N

Biotica (with Knelina) - PS Bioética to Res Laze -

Gerusa I
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[ Hydraulic model of existing system m

Ol Hidraulicki model postojeceg sistema Mott MacDonald IPF CONSC
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Summary of main water supply problems m -
Sumuranje glavnih problema u vodosnabdevanju ot MacDonald IPF CONSORTIN

Main problems:
Glavni problemi:

»High Physical losses (leakages and overflows)
Visoki fiziCki gubici (curenje i prelivanje)

=|nsufficient distribution network flow, pressure and reservoir level monitoring
Nedovoljno merenja protoka, pritiska i nivoa na distributivhoj mrezi

=High water losses result in high pumping costs
Visoka Neprihodovana voda resultira velikim troSkovima pumpanja

=Insufficient Krzulj source capacity during summer
Nedovoljan kapacitet izvoriSta Krzulja tokom leta

=High turbidity problems during the wet season
Visok stepen zamucenosti tokom kiSne sezone
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Benefits of implemented Component 1 m
Efekti implementirane Komponente 1 Mott MacDonald PF CONSORTIUN

Komponent 1 subprojects / Podprojekti Komponente 1:

=Distribution main Sokolac-Podromanija reconstruction (L=3.1 km) / Rekonstrukcija glavnog distributivhog
cevovoda Sokolac-Podromanija

*Pump main and PS BioStica-Knezina / Potisni cevovod i PS BioStica-Knezina

»Procurement of 2000 water meters and PS Biostica pumps / Nabavka 2000 vodomera i pumpi za PS BioSticu

Benefits 2013-2015 / Efekti 2013-2015
»Physical losses reduction (695 m3/day, 8I/s) / Redukcija fiziCkih gubitaka

=Better billing at domestic consumers (42 m3/day) / Bolje fakturisanje kod domacinstava

BioStica physical losses (I/s) / Billing of domestic
NRW (%) / NPV Fizi¢ki gubici na Biostici consumers (m3/year) /
Naplata domacdinstva
350 550,000




Ongoing investments - Component 2
Tekuca investicija - Komponenta 2 Mott MacDonald P CONSORTIN

Komponent 2 subprojects / Podprojekti Komponente 2:

=Reconstruction of Distribution mains (Brezjak-Gazivode, Brezjak-Bjelosavljevi¢i, Autobuska stanica-Tranzit, Romanijska) /
Rekonstrukcija distibutivnih cevovoda

=Distribution network zonning / Zoniranje distributivhe mreze

Expected benefits / Ocekivani efekti:

*Further Physical losses reduction in BioStica subsystem /
Daljnja redukcija fiziCkih gubitaka u podsistemu Biostice




Water Demand Projections m

Projekcije potreba za vodom Mott MacDonald IFF
. . . Year

WSS Sokolac Water Requirements Projection / i

Potrebe za vodom 2015 2025 2035 2045
Population connected / person 10,981 10,709 10,630 10,446
Priklju€eno stanovnistvo
Domg§Elc Per ) _Caplta _Consumptlon Billed/ y—— 128 126 118 117
Specificna potrosSnja Fakturisana
Domestic Demand / Domacdinstva /s 16.1 15.6 14.5 14.2
Commercial Demand / Privreda i Institucije /s 1.9 2.3 2.4 2.5
Total Demand / Ukupna potroSnja /s 18.1 17.9 17.0 16.6
Total Maximal Demand / Maksimalna potroSnja /s 25.2 26.6 25.1 24.6
Annual average NRW / Neprihodovana voda % 67.8 50.0 40.0 35.0
Total A:verage Requirements / s 56.1 35.9 8.2 o5 6
Prosecna potreba
Total Maximal Day Requirements / s 63.6 445 36.4 335

Maksimalna potreba
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Alternative supply options for Podromanijija from Biostica
Alternativne opcije snabdevanja Podromanije sa Biostice

Presently supplied from Krzulj with problems of
source capacity shortage and network hydraulics/
Trenutno snabdevanje sa Krzulja sa problemima
kapaciteta izvorisSta i hidraulike mreze

Recommended DO1 (one PS and pump main) /
Preporuc¢ena DO1 (jedna PS i potisni cevovod)
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avarl EaiEU HavdCkd

DO2 -2 PS (useof [ 4
existing Cl main)

Google earth
C

e

Development Options / Razvojne Opcije DO3

Capital Investment Costs / TroSkovi kapitalne investicija (€) 128,000 86,200 229,300
Total Development Option COSES (39 years net present value) / l.-Jkupnl 183,000 186,000 280,000
troSkovi razvojne opcije (30 godina) (€)

Implemented by Mott MacDonald —




e ft Medium Term Development Needs (2025) m

& |
s

ERN Srednjerocne potrebe razvoja (2025) Mott MacDonald PF CONSORTIUA

= |Improve distribution network monitoring Phase | and I
Unaprediti merenja na mrezi Phase | i Il

» Physical losses reduction programme
Program smanjenja FiziCkih gubitaka

= Network reconstruction Phase | and Il (14.5km)
Rekonstrukcija mreze Faza | i Il (14.5km)

= Alternative supply of Podromanija from BiosStica
Alternativno snabdevanje Podromanije sa BiosStice

= Network extension Dedovci-Gazije
ProsSirenje mreze Dedovci-Gazije

= Pumping stations BioStica, Krzulj i Banja luCica rehabilitation
Rehabilitacija pumpnih stanica Biostica, Krzulj i Banja luCica

= Link from Main pipeline to Brezjak node
Vezni cevovod do Cvora Brezjak

= Reservoir Laze extension Phase | (500m3)
ProSirenje Rezervoara Laze Faza | (500m3)

= Turbidity treatment (filters) of BioStica water
Tretman mutnoce (filteri) vode sa BioStice
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Medium Term Development Needs (2025)
SrednjeroCne potrebe razvoja (2025)

PS Krzulj
Banjalucica
rehabilitation
/Rekonstrukcija
PS Banjalugica

PS BiosStica rehabilitation
/Rekonstrukcija PS BiosStica

FE& EMSD W)

F1 EMZ50

Alternative WS of Podromanija
from Biostica /

Alternativno vodosnabd.
Podromanije sa Biostice

F2Z EM1350

PS Krzulj rehabilitation
/Rekonstrukcija PS Krzulj

YY)

Mott MacDonald PP CONY

Turbidity treatment (filters) of
BioStica water / Tretman mutnoce
(filteri) vode sa Biostice

F3EM

Flow measurement at network
- Phase | and Il / Merenje
protoka na mrezi —Faza l i Il

Water level measurement
at ALL Res and PBC/
Merenje nivoa na SVIM
rezervoarima i prekidnim
komorama

Reservoir Laze extension
Phase | (V=500m3)
/ProSirenje Rezervoara
Laze Faza | (500m3)

Distribution main to Brezjak node, DN200, L=420m /
Vezni cevovod do ¢vora Brezjak

Network extension to Bedovci,
Ozerkovici and Vrhbarje /
Produzenje mreze Dedovci,
Ozerkoviéi i Vrhbarje

/
N
i

R
AN

Water export to WSS Stjenice/
Snabdevanje VS Stjenice
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Long Term Development Needs (2035-45) m -
Dugoroéne potrebe razvoja (2035-45) Mott MacDonald PF CONSORTIUN

In addition to Medium Term Needs, Long Term Development Needs are:
U dodatku na Srednjoro€nje potrebe razvoja sistema, Dugoroéne potrebe razvoja su:

=Further improvements in distribution network monitoring and Physical losses reduction
programme

Dalje unaprediti merenja na mrezi i Program smanjenja FiziCkih gubitaka

=Network reconstruction - Phase Il (30km)
Rekonstrukcija mreze - Faza Il (30km)

=Reservoir Laze extension - Phase Il (500m3)
ProSirenje rezervoara Laze - Faza Il (500m3)

=Pump main PS Biostica-Reservoir Laze- Section 1 reconstruction (2km)
Rekonstrukija Deonice 1 potisnog cevovoda PS BioStica-Rezervoar Laze (2 km)

S
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Hydraulic model of future system (2035-2045) m
HidrauliCki model buduceg sistema (2035-2045) Mott MacDanald PF CONS(

Sufficient pressure and
network capacity in all
Pump main reconstruction network zones

Pressure A H . . . . .
Rekonstrukeija potisa R Dovoljan pritisak i kapacitet
o Biosflea & % mreze u svim zonama

10000 i & w Vvodoshabdevanja

m o

S Res Laze extension
ProSirenje Res Laze

Flow

010

If proposed measures are
applied optimized system
will operate with increased
efficiency
Ukoliko se planirane mere
primene optimizovani

. sistem Ce funkcionisati sa
povecanom efikasnoSc¢u

Krzulj service area reduction
Smanjivanje podrucja snabdevanja Krzulja

Network extension and Export to Stjenice system
ProSirenje mreZe i snabdevanje sistema Stjenice

e S .‘.‘—___—-—_'—_____‘_\_
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Long Term Development Needs m

DugorocCne potrebe razvoja

WSS Long Term Development Needs / Dugoroéne potrebe razvoja sistema vodosnabdevanja

Leakage Study, Leak det. equip and Sanitary zone study/ Studija gubitaka i Oprema za det.gub. i Studija sanitarnih zona
Flow measurement at network and Telemetry- Phase I/ Merenje protoka na mrezi i Telemetrija —Faza |

Water level measurement at reservoirs and PBC - Phase | / Merenje nivoa na rezervoarima i prekidnim komorama-Faza |
Distribution network reconstruction -Phase | (urgent measures) / Rekonstrukcija distributivne mreze —Faza | (hitne mere)
Alternative WS of Podromanija from BioStica source/ Alternativno vodosnabdevanje Podromanije sa izvoriSta BioStice
GIS of WS network and customers connections / GIS vodovodne mreze i prikljucaka

Flow measurement at network and Telemetry -Phase Il / Merenje protoka na mrezi — Faza |l

PS Biostica, PS Krzulj and PS Banjalugica rehabilitation /Rekonstrukcija PS Biostica, PS Krzulj i PS Banjalugica
Distribution main to Brezjak node, DN200, L=420m / Vezni cevovod do ¢vora Brezjak

Distribution network reconstruction -Phase Il (L=13.7km) / Rekonstrukcija distributivne mreze — Phase Il (13.7 km)
Network extension to Dedovci, Ozerkovici and Vrhbarje / Produzenje mreze Dedovci, Ozerkovic¢i i Vrhbarje

Reservoir Laze extension Phase | (one chamber V=500m3) /ProSirenje Rezervoara Laze Faza | (500m3)

Turbidity treatment (filters) of BioStica water / Tretman mutnoce (filteri) vode sa Biostice

Mott MacDonald PF

Total Cost (€)

102,500
99,115
56,760
97,363

160,390

170,000
88,473
96,750
41,431

663,168

518,246

215,000

400,000

Medium Term Development Needs (2025) / Srednjoro€nje potrebe razvoja 2,709,194

Pump main PS Biostica-Res Laze- Sectionl reconst., L=1950m / Potisni cevovod PS Biostica-Rez Laze- Rekons. Deonice 1
Distribution network reconstruction -PHASE 11l (L=30km) / Rekonstrukcija distributivhe mreze — Phase Il (30 km)

Reservoir Laze extention Phase Il (second chamber V=500m3) / ProSirenje Rezervoara Laze Faza Il (500m3)

453,113

1,290,000

161,250

Long Term Development Needs (2035-45) / Dugoroéne potrebe razvoja 4,613,557

Total Cost including 5% contingency, and 2.5% supervision, without VAT / Cena kapitalne investicije, nepredvidenih troSkova od 5% i nadzora od 2 5% bez PDV
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Project Investment Cases for Water Supply
Slu€ajevi finansiranja - Vodosnabdevanje

Mott MacDonald PF

Total Costs exclude VAT, but

WS Project Investment Cases Summary / include contingency, supervision
Pregled slu¢ajeva finansiranja vodosnabdevanja and design costs (€) / Ukupni
troSkovi bez PDV-a

Leak detection study / Studija gubitaka 40,000
Leak detection equipment / Oprema za detekciju kvarova na mrezi 42,500
Sanitary zone study for rural sources/ Studija sanitarnih zona za seoska izvorisSta 20,000
Distribution network reconstruction -PHASE | (urgent measures: L=840m, air
valves and flow control valves) / Rekonstrukcija distributivhe mreze — Faza | (hitne 97,363
mere: L=840m, vazdusni ventili i ventili za kontrolu protoka)

MINIMUM CASE / MINIMALNI SLUCAJ 199,863
Flow measurement at Distibution network (Primary and Secondary balance) and
Telemetry- Phase | / Merenje protoka na distributivnoj mrezi (Primarni i sekundarni 99,115

bilans) i Telemetrija (daljinski prenos signala)-Faza |

Water level measurement at reservoirs and pressure break chambers (22 locations)
and Telemetry- Phase | / Merenje nivoa u rezervoarimai prekidnim komorama (22 56,760
lokacije) i Telemetrija — Faza |

BASE CASE TOTAL / OSNOVNI SLUCAJ UKUPNO 355,738

Alternative water supply of Podromanija (Res Puhovac) from BioStica source: PS

Puhovac and pump main to Res Puhovac / Alternativno vodosnabdevanje 160,390
Podromanija (Res Puhovac) saizvoriSta BiosStice: PS Puhovac i potisni cevovod to

reservoara Puhovac

HIGH CASE / VISI SLUCAJ 516,128

;»".'_““l-‘;-%_' S e =
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Base Case Project - Water Supply
Osnovni slucaj flnanS|ranJa Vodosnabdevanje Mot MacDonald PF

A Flow measurements- Primary balance (Producton) /
Merenje protoka —Primarni bilans (Proizvodnja

g Y | S 250m DN9IO A Flow measurements- Secondary balance (Distribution) /
iy ' . s h Merenje protoka- Sekundarni bilans (Distribucija)
£ a1 A"‘ = E'W w-_ T " --F_.,cmin..,,ﬂ"' (Y 550 DNLI0 Network rehabilitation urgent measures / Hitne mere

rekonstrukcije mreze

50m DNG3 113 : m Water level monitoring at all reservoirs and press. break
m ; ol cham. / Merenje nivoa na svim rez. i prekid. komorama
&1 ERZE Y

A F3 EMBO

S ;
Water level monitoring at _ .
all reservoirs and pressure P Flow control valves / ,
break chambers / Merenje . h o |ventili za kontrolu =
nivoa u svim rezervoarima ' + [protoka {

i prekidnim komorama

o A 70m DN280

:Agt” h C
Air valves / 4
Vazd. ventili -
LE
- _ ] i g
: [
B = s
Flow control valves / 3 CAMA i
Ventili za kontrolu protoka B
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High Case Project — Water Supply

YYY,

Visi slu¢aj finansiranja - Vodosnabdevanje Mott MacDonald PF CONSOS
Proposed Res Puhovac supply area
& '% R (gravity supply), currently supllied from
oad W_ﬁ q*a Krzulj / Planirano podrucje snabdevanja
b ~1 Res Puhovac (gravitaciono), trenutno
o %o, o8 “* snabdevano sa Krzulja
o 2 e T g-:? -'g_.}
Krzulj reduced source capacity e ES 4l &
. - - -
and network pressure problems/ VERIREL A A o B uind
; i ) ! o, BL=1000 56 q% - 1\ RES LAZE
Problemi sa opadanjem ¥ , o S 4, <2450 i}
_ |zda3nosti izvorista i pritiskom u - g \\ % & o = go s
. mrezi Krzulja B g f Al %mhwm1 \
o bt W ovahl md y i }
' L} V=oai35=0m0 . 3 :
------ \ <1051 mas g Pump main to
KR2A : A\ % an Res Puhovac
. 1 e S ~ _ DN160, L=1,9km
q i m:iuh. 2,"' < ) Potis
% POC BUJAL \ v=20ml o T —
5 pemjutak \ 9% BL=35 et >
& ' I:??ir:?m S o PR S -
. 3 SR, S8 a e
Hito “crabvinl g _ e ﬁg.# : .-_g-#d* i PS Puhovac
V=300m) Oy, : T T MES EARVICA g N\ ' — e Q=10l/s, H=135m
BL =134 B rasd Fl'l_h Welamad m‘ , R | AL — I, E \
. LN L BLAT 146 masl ; V=50 m3 : o Z
o L pL=wwsSection CI150 (1km)
. E Z ) q‘% ould be closed /
'} RES LIELIEN BRDG . Deonica CI150 moze|*
-l e T RES LISINA .
A BL=1310 masd V=100 m » daseukine
i | = J L= 1260 masi 41_\'
L} - . -
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:***1 Project Benefits — Water Supply m
Ay Benefiti projekta- Vodosnabdevanje Mott MacDonald PF CONSORTIUN

Base Case Project benefits:
Benefiti Osnovnog slu€aja finansiranja :

="Improved WUC capacity for leakage detection and reduction
=PoboljSana sposobnost vodovoda u vezi otkrivanja i redukcije gubitaka

»\Water losses reduction and reduced operating costs - electricity
»Redukcija fiziCkih gubitaka i operativnih troSkova -elektriCna energija

*"Improved system monitoring
»PoboljSan monitoring nad sistemom

*"Improved sanitary protection of rural sources
»PoboljSana sanitarna zastita za seoska izvorista

Plus High Case project benefits include:

Dodatni Benefiti ViSeg sluc¢aj ukljucuju:

="\WS system recomposition and pressure optimization
»Rekompozicija sistema vodosnabdevanja i optimizacija pritisaka
Benefits of Long term investment Plan:

Benefiti dugoro¢nog plana investicija:

*Phased system optimisation, increased operating efficiencies and improved water quality
»Fazna optimizacija sistema, povecana operativna efikasnost i poboljSan kvalitet vode
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Mott MacDonald PF

Wastewater collection and treatment
Kanalisanje i tretman otpadnih voda

Bogdan Trbojevic¢
Senior Engineer — Water and Wastewater

Odgovorni Inzenjer — Odvodenje otpadnih voda
WYG-IPF3

Michael Gray
Senior Water and Wastewater Process Expert
Ekspert za precCisCavanje pitkih i otpadnih voda
WYG-IPF3
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e Existing Sewers and Service Area
S Postojeca mreza fekalne kanalizacije

W —
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poCetak gradnje sistema je u periodu
1960-1965, a znacCajne za gradnju su i
godine posle 1995)

duzina mreze je preko 26 km (bez kucnih

prikljuCaka) gde je:

* Prikljuceno 83% stanov. servisnog
podrucja sa kanalizacijom

e Kanalizacijom je pokriveno oko 25%

podrucja koje ima vodosnabdevanje

* Priklju€eno je ukupno 64%
stanovnika opstine

precnici su uglavnom od 200 do 300mm

sistem je projektovan kao separatni, tako |

funkcionise ali treba istaci da znacCajan
deo atmosferske kanalizacije nije
izgraden

sistem je gravitacioni (nema PS)
nema tretmana otp. voda

———— e e

N Existing Sewers and Service Area
W Postojeca mreza fekalne kanalizacije
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Mott MacDonald PF CON

First sewer construction in the period
1925-40 with most significant
development in the 1960s

Existing network is approximately 26
km (no house conn. include) and
collects sewage from:

e 83% of pop. of WW service area
* 65% of the service area

* 39% of the total Municipality
population

Pipe diameters range from 200 to
300mm

Originally designed as separate
sewage system but collects storm
water drainage

Gravity system (no pumping stations)
No sewage treatment




b Problems in existing sewerage of Sokolac m

* * . . . o

L Problemi u mrezi fekalne kanalizacije Sokolaca PF
* Mott MacDonald

1 P
4 !

= Neadekvatno odrzavanje-ispiranje
kanalizacije se vrSi samo ako ima
kvarova

= |nadequate maintenance - washout
Is undertaken only after breakages

= Blockages of sewers — attributed to
solid waste disposal and arbitrary
change of pipe diameter

= ZacCepljenje kanalizacije — zbog
odlaganja Cvrstog otpada u kolektore i
promene precnika na kolektorima (iz

veceg u manji) = House drainage connections to
sewerage system and sewer house

= PrikljuCenje odvoda kisnice iz )
connections to storm sewer

domacdinstava na sistem fekalne

kanalizacije kao i prikljucenje kucnih " |tis estimated that around 10% of

odvoda sanit. kan. na atmosferske Sokolac urban area population is

kolektore not connected to the sewer system
= Procena je da oko 10% stanovnika = Unfamiliarity with the system

naselja Sokolac nije prikljuceno iz
raznih razloga na kanalizacioni sistem

= Nepoznavanje sistema u dovoljnoj
meri

S —
BTy o e ——
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Existing Storm Sewers and Service Area
PostojeCa mreza atmosferske kanalizacije MacDonuId \PF

= = e NPT AN T T v
N C o e O

"Ukupna duZina atmosferske mreze je " The total length of storm sewer is
2.7 km, bez otvorenih kanala 2.7 km, with no open channel

There is no major collector

Ne postoji glavni kolektor

It is gravity system

Sistem je gravitacioni

The system has not been expanded
B 3 - since construction
ek sl ot e T TR Y

Sistem se ne pr03|ru1e od |zgradnje

= Neadekvatno odrzavanje Ispiranje = |nadequate maintenance - washout is
kanalizacije se vrsi samo pri najvecim undertaken only after huge breakages
kvarovima

= Storm sewer does not have full
= Atmosferska kanalizacija nema potpunu function due to lack of maintenance

funkciju usled neodrzavanja .
J J = Alarge number of outlets 3-registered

Veliki broj ispusta-3 evidentirana = Underdevelopment of the system

_ .
Nepotpunost sistema = |tis estimated that around 30% of

= Procena je da oko 30% podrucja naselja Sokolac urban area is connected to
Sokolac ima atmosfersku kan. the storm sewer system
=  Nepoznavanje sistema u dovoljnoj meri = Unfamiliarity with the system

e
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Zasto se vrsSi hidraulicko
modeliranje?

Utvrdjivanje svih dotoka u sistem, e
“uskih grla” a radi planiranja

razv/nia cictama 11 hiidiiAnacti

Hydraulic modeling — Present system
Hidraulicko modeliranje — Postojeci sistem w Macbonald PF CONSORTIN

* Why do we need hydraulic

modeling ? x

For determination of exact flows in
the system, it’s *' bottlenecks'" and

fAar nlanninAa nf dAdavialanmMant nf

Water Elevation Profile: Node 35 - O1

wy -t (3] o4 o [u]
[sa] [1al (1] [1a] [sa]
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e Model results — Present system
P Rezultati modelovanja — Postojeci sist

Link Link
Flow Velocity
0.20 i
.
L ] H i
-
L ]
[ ]
[ ]

ott MacDonald PF CONSORTIUN
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e Model results — Present system
P Rezultati modelovanja — Buduci sistem

PS Novo Sela

ott MacDonald PF CONSORTIUN

PS Novo Selo




Model results — Present system m
Rezultati modelovanja — Buduci sistem Mott MacDonald IPF CONSORTIUN

= UkljuCuje i PS vay ®  New PS included
RRIV 2017 2018 2019 2042 2043 2044 2045
i PPOV -
; Novo Se
- KoSutica
;
&

| alternativa — PS Brezj
5 oI T O S T T TS O T T IO T RO T T e
10 Sewer connection rate - C&I - stepen prikl
11 C&I flow to sewer - dotok u kanalizaciju ot
12 C&I flow to sewer - ukupan dotok u kanali
13 Total flow to sewer excluding infiltration -
14 Infiltration rate - procenat infiltracije od u
15 Infiltration flow - dotok od infiltracije
16 Total flow to sewer (DWF) - ukupan dotok
17 Total flow to sewer [DWF) - ukupan dotok .

18 Peak flow to sewer (DWF) - maksimalni do “ k.

e T

e By Wott MacBonald —
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“Tnfrastrueture-Prejects Facility - Technical Assistance

Sewer extension — options
Novi kanalizacioni kolektori - opcije

Mott MacDonald PF

Medium term development project / Kratkorotni razvojni projekat

Capital investment
costs (euro) f
Troskovi investicije

Capital investment
costs (KM) [ Troskowi
investicije

Ref. No. |WASTEWATER / KANALIZACUA

b2 minor repairs of collectors 10,000 189,563
33 Sokolac MAIN COLLECTOR Q, 5090m, @400 335,940 657,213
4 PS Podromanija (WWTP PS), 15.67 Ifs, 15m, 5 kw 52,000 101,730
35 Stari Baltici, additional house connections, 625m, @160 47,750 93,415
28 Brejakovici, additional house connections, 445m, @160 29,303 57,327
KoZutica, collector T5, 1650m, @250 79,200 154,942
KoZutica, house connections, 750m, @160 33,000 64,559

PS Ko3utica, 0.25 I/s, 44 m, 0.25 kw 21,500 42,061
KoEutica, pumping main, 675m, DN100 43,875 B5, B34
Margetici, collector T, 2950m, 200 135,700 265,475
Margetici, house connections, 500m, @160 22,000 43,039

Vidrici, collector T7, 2270m, @250 177,060 346,390

Vidrigi, house connections, 1500m, @160 66,000 129,118

Vidrici, collector T8, 1710m, @200 78,660 153,886

Vidrigi, house connections, B75m, @160 38,500 75,319

Nadiéi, collector T9, 940m, G200 43,240 B4,592

Nadifi, house connections, 250m, @160 11,000 21,520
Podromanija, collector T10, 1385m, @200 64,170 125,558
Podromanija, house connections, 625m, @160 27,500 53,799

Baltici, collector T11, 800m, &250 51,200 100,165

Baltifi, house connections, 375m, @160 20,625 40,350

Novo Sela, collector T12, B0Om, @250 47,200 92,339

Novo Selo, collector T13, B60m, @200 47, 300 82,535

Novo Selo, house connections, 500m, @160 27,500 53,799

PE Novo Selo, 0.16 Ifs, 15 m, 0.15 kw 21,500 42,061

Novo Selo, pumping main, 560m, DN100D 36,400 71,211

Storm collector W1, 325m, @400 30,225 59,130

Storm collector W2, 370m, @400 34,410 B67,318

Storm collector W3, 460m, @400 42, 780 B3,692

Storm collector W4, 465m, @400 43,245 B4,602

Storm collector W5, 640m, @400 59,520 116,441

Total 3,516,958 6,880,365
Physical contingency / Nepredvideni troskovi 263,772 516,027

Total for LONG term wastewater components 3,780,730 7,396,393

3 _ Implemented by Mott MacBonald ——

Cena kapitalne investicije, nepre

videnih troskova i n




Razvoj atmosferske kanalizacije /
Development of storm sewers

VW4

W2

W

YY)

Mott MacDonald PF
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L
MOVD SE10, COIBcton 1142, n r 2,559
MNovo Selo, collector T13, 860m, @200 47,300 92,535
MNovo Selo, house connections, 500m, @160 27,500 53,799
PS Novo Selo, 0.16 |5, 15 m, 0.15 kw 21,500 42,061
Storm collector W1, 325m, @400 30,225 59,130
Storm collector W2, 370m, 3400 34,410 67,318
Storm collector W3, 460m, G400 42,780 23,692
Storm collector W4, 465m, §400 43,245 24,602
Storm collector WS, 640m, G400 59,520 116,441
354 540 753,074
5,517,476 10,754,059

Physical contingency / Nepredvideny troskowr
\ Total for LONG term wastewater components

e —
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WWTP site selection
Izbor lokacije za PPOV

d."‘qn.., .:-..-!- '# | A I'-I r
Pri izboru su koriS¢eni sledeci
inzenjerski kriterijumi:
Veli€ina
Postojeca infrastruktura (put, voda,
struja...)

Postojeci objekti na parceli i namena
parcele i objekata

Tip vlasniStva (javno, privatno, u
sporu...)

Velicina zemljanih radova...
Pumpanje otp. voda da/ne

Cena zemljista

Zelja/savet lokalne op$. uprave

Blizina drugih ind. objekata

Drugi ogranicavajuci faktori (npr.
prelazak preko nadvoznjaka)

YY)
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Mott MacDonald PF CONSO!
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The following engineering criteria were

used:
Size

Existing infrastructure (access road,
water supply, power mains...)

Existing construction and use of land
and buildings

Ownership of property (public,
private...)

Earth works size

Pumping yes/no

Land costs

Municipality advice
Proximity to other facilities

Other limiting factors (such as bridge
crossing)

TIUM



WWTP site selection
Izbor lokacije za PPOV

ott MacDonald PF CONSORTIUN

: : 430m x 110m, 480
1 472 no unc:ultw_ated no road partially 834-836 no no ol close to road, acc. | and
terrain Mun. PS5
power and water 481
i 195m x 110m,
2 215 | yes grassland no road private 843-840 some no %Csa close to road, acc. | n.a.
power and water
130m % 110m,
3 143 | yes grassland no e, private B851-848 | some no i close to road, acc. | n.a.
power PS5
power
4 0.88 | vyes grassland no road private 895-848 yes no local 135m x 63m, close acc. | n.a
’ Ps to road, power . o
tivated d | | 285m x 95m, close
5 271 no e no roagd, private 8a7-835 some no o to road, power, acc. | n.a.
terrain power PS e

15 Facility - Technical Assistance 3 — Implemented by Mott ﬁ' acDonald ——— ==



WWTP site selection
Izbor lokacije za PPOV

Konacan izbor —
lokacija je br. 1 — neposredno uz
ReSetnicu

Final selection —
location is no. 1 — nearast to
ReSetnica stream

YY)

Mott MacDonald PF CONSO

*Ukupna raspoloziva povrSina je preko 5 ha, sastoji se iz jedne
sekcije, gde bi se polovina sekcije koristila za odlaganje mulja,
*Total area available for future WWTP is close to 5 ha, made of 1
sections, where half of section can be use for sludge disposal,
*Predlozena lokacija je na javhom zemljistu | delimi€no je
prepoznata u planovima,

*The proposed WWTP site is on public land and is partlyrecognized
as potential site in previouse development plans,

*Predlozena lokacija je na 2 katastarske parcele oznac¢ene kao
4801 481

*WWTP site proposed is located at 2 cadastral lots marked as 480
and 481 KO Sopilje,

*Predlozena lokacija je nekoriSéeno poljoprivredno zemljiSte na
desnoj obali ReSetnice, u blizini infrastrukture

*The site proposed is uncultivated land without any infrastructure
facilitie made on the right bank of reSetnica stream, but potential to
use nearby infrastructure,

*Predlozena lokacija je oko 600 m uzvodno od postojeceg
ponora ReSetnice

*The site proposed is the upstream of existing reSetnca sink hole, at
distance of 600meters,

*PredloZena lokacija je 4,5 km od centra grada i 500m od
najblizih ku¢a

*Neareast private houses are 500 meters away from WWTP site,
*WWTP site proposed is 4,5km away from city center

*Neophodno je lokalno pumpanje u proces

eLocal pumping to treatment is necessary,

sLand purchase costs are estimated at €1.5/m?2

"
i

TIUM




FAZA | — 2030. god.

e Sokolac WWTP — Flow and load data
el PPOV Sokolac — Protoci | ulazni podaci

ott MacDonald PF CONSORTIUN
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Sokolac WWTP Phase 1 — Options and cost m
Faza 1 PPOV Sokolac — Opcije I troskovi

Mott MacDonald PF

Investment Costs, EURD thousand
Investicioni troSkovi u hiljadama evra

Annual Runninn Coste . FIIRD thonaesand |

Equipment

Total Investreant

aeracijom

pe Civil Cost Maintenanoe
Opcije sl Caost Cost
'::-El-j-:c-'-.-' Cena Ukupni troskow ﬂdf.:_usris
graanpe oorame g"&d"I.E Zavanpe
Oxidation ditch (extended aeration)
Oksidacioni jarak sa produienom 726 d44 1,570 21

Batch Decant (Uxidation Lhtch - Extended

Primarno talozenje+laguna+irscana polja |

o S

———— e
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1.Ulazna pumpna stanica
2 Fina re3etka (Rotomat type)
3.Uklanjanje peska

4.Primarni uguscivaé mulja
5.Rotirajuci bioloski kontaktori
6.Sekundarni uguscivac mulja
7.Pumpna stanica mulja, sekundarna
8.Pumpna stanica mulja, primarna
9.Tank za odlaganje mulja
10.Kancelarije i laboratorija
11.Magacina i radionica

12.Tritana polja

Sokolac WWTP — Layout, year 2030.-proposal m
PPOV Sokolac — Osnova, godina 2030.-prediog

Mott MacDonald IPF CONSORTIUM

1.Inlet pum
2.Fine screen
3.Cross flow detrit
4. Primary settlement

6.3econdary settlement tanks
7.5econdary sludge pump station
8.Combined sludge pump station
9.5ludge buffer storage tank
10.0ffice and laboratory
11.Workshop and storage
12.Reed beds




Sokolac WWTP — Process flow diagram m
PPOV Sokolac — sema tehnoloskog procesa . weenonald PP CON

Regetnica
. - mp
Meraé profoka (12)

Primarno Caliindarna v - _
taloZenje
Primary
pettling
Rt @
WEARE- |
walker
Netretiran
otpadna
voda

Deuwil of a disk Detalj diska

4 Primary sattismeant tanks

£ Aotaling bkalogical contacioms
& Bacondary sattlemant tanks
7.Sacondary sludge pump stzton
£ Combined skuidge pump statian
8 Sludge buliar siorage tank
10.Admistration howse Aaboratoey
11.Gaegeworksnop/siorage

12 Flow miatar - final aMuant
13.Flow matar - ovariow

14.Flow matar - sludge

15.Flow miatar - sludge

16.5idge Fad bad
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**; Sokolac WWTP — Process units

*
*
*
*

el PPOV Sokolac — uredaji | dimenzije

YY)

Mott MacDonald PF

Mo Installation Objekat Dimensions/Dimenzije
1 |Inlet pump station Ulazna pumpna stanica dia. 3 m

2 |Fine screen (Rotomat type) Fina resetka (Rotomat type) Emx2m

3 |Gross flow detritor (grit removal) Uklanjanje peska dia.2m

4 |Primary settlement tanks Primarni uguscivac mulja 241 x dia. 9 m

5 |Rotating biological contactors (3 per stream) |Rotirajuci bioloski kontaktori 241 x32mxom
6 |Secondary settlement tanks Sekundarni uguscivac mulja 2+1 x dia. 9m

[ |Secondary sludge pump station Pumpna stanica mulja, sekundama |dia. 3 m

8 |Combined sludge pump station Pumpna stanica mulja, primarma  |dia. 3 m

9 |Sludge buffer storage tank Tank za odlaganje mulja dia. 6 m
10|Sludge reed bed Trscana polja 4x19mx8Sm




Cost of long term requirements — wastewater
Cena dugorocnih investicija u kanalizaciju Mott MacDonald F

I qincici house connections, 250m, G160 | 11,000 | 21,520

KoZutica, collector T5, 1650m, @250 79,200 154,947

Kosutica, house connections, 750m, @160 33,000 64,559

62 minor repairs of collector PS KoZutica, 0.25 I /=, 44 m, 0.25 kw 21,500 42,061
33 Sokolac MAIN COLLECTOR KoEutica, pumping main, 675m, DN100 43,875 85,834
B PS Podromanija (WWTP Pt Margetiti, collector Th, 2950m, @200 135,700 265,475
35 Stari Baltici, additional h Margetici, house connections, 500m, @160 22,000 45,059
Brejakovici, additional he Vidrici, collector T7, 2270m, @250 177,060 346,590
Majdani-Baltifi, addition Vidrici, house connections, 1500m, @160 66,000 129,118

Cokolac new house Conne 1Ur-lljr-llf-IJ collector TR, 1710m, @200 78,660 153, 8B6

removal of existing indivi 1I.I"-IIZIF-IIf-IJ house connections, 875m, @160 38,500 75,319

removal of septic tanks, & |"\«|E|l:|-llf-lJ collector T9, 940m, @200 43,240 84,592

removal of existing main |"\«|E|l:|-lli-lJ house connections, 250m, @160 11,000 21,520

WWTP phase | Podromanija, collector T10, 1395m, @200 64,170 125538

Brezjak, collector T14, 135 Podromanija, house connections, 625m, @160 27,500 53,799
Majdani-Podromanija, co Baltidi, collector T11, B0Om, @250 51,200 100,165
Podromanija main colled EEI|1:-IIf-IJ house connections, 375m, @160 20,625 40,350
F‘Ddrumanija collectors & MNovo 5E|I:I, I:I:I||EIII:IFT12, E-I:'DF'I'I, EiZED -4:"_,2|:'|:' 5'2,339'
Podromanija collector B1, Mowvo Selo, collector T13, B60m, @200 47,300 02,535
Podromanija collector B2, Mowvo Selo, house connections, 500m, @160 27,500 53,799
Podromanija, house conn PS Movo Selo, 0.16 If=, 15 m, 0.15 kw 21,500 42 061
Podromanija collector C, 1 Movo Selo, pumping main, 560m, DN100 36,400 71,211
Podromanija collector DI Storm collector W, 325m, @400 30,225 59,130
Podromanija collector E/E Storm collector W2, 370m, @400 34,410 67,318
Podromanija collector G, | Storm collector W3, 460m, @400 42,780 83,602
Podromanija collector H, | Storm collector W4, 465m, G400 43,245 84,602
Podromanija collector |, 3 Storm collector W5, 640m, @400 59,520 116,441
Podromanija collector J, 2 Total 3,516,958 6,880,365
Podromanija collector K, & Physical contingency / Nepredvideni troskovi 263,772 516,027
Podromanija collector LfL Total for LONG term wastewater components 3,780,730 7,396,393

Cena kapitalne investicije, nepredvidenih troSkova od 5% i nadzora od 2.5% - Total Cost including 5% contingency, and 2.5% supervision.
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Sanitary sewer extension — Summary m
Odvodenje otpadnih voda - rezime Mott MacDonald IPF CONSC

Minimalni projekat podrazumeva izgradnju glavnog kolektora do buduceg postrojenja i PS, sa
izgradnjom manjeg broja kuénih priklju€aka. Cena ovih radova je procenjena na maksimalno 398.000
evra (778.000 KM).

Osnovnim projektom predlaze se izgradnja novih kuc¢nih prikljucaka u Balti¢ima, Majdanima i
Brejakovi¢ima (projektna dokumentacija je za ove lokacije uradena ili se izraduje). Cena predvidenih
radova procenjena je na 121.000 evra (odnosno oko 238.000 KM). Ukupna cena, koja podrazumeva i
trosSkove za prethodni podprojekat je oko 519.000 evra.

Veliki projekat ukljuCuje predlozeno u prethodne 2 stavke ali i izgradnju dodatnih ku¢nih prikljucaka i
uklanjanje individualnih izliva duz ReSetnice. Cena predvidenih radova procenjena je na 195.000 evra
(odnosno oko 380.000 KM). Ukupna cena, koja podrazumeva i troSkove za prethodni podprojekat je
oko 1.398.000 evra.

Minimum project involves the construction of main collector towards future WWTP with PS and the
construction of a small number of house connections. The costs of these works are estimated at a
maximum of 398,000 euros (778,000 KM).

Base project proposes the construction of new house connections in the Baltici, Majdani and
Brejakovici (project documentation for these locations is in progress). The costs of the planned works
are estimated at 121,000 euros (or approximately 238,000 KM). The total price, which includes the
costs of the preliminary sub-project is about 519,000 euros.

High project includes those components proposed in the previous two cases as well as the
construction of additional house connections and removal of individual outfalls along ReSetnica
stream. The costs of the planned works are estimated at 195,000 euros (or approximately 380,000
KM). The total prldc-g__V\_/qh_lc_h_lgg[gd_es_the costs of the sub-project is about 1.4 m|I|on of euros.
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Development options — wastewater
Razvojne opcije - kanalizacija

YY)

Mott MacDonald PP CONY

minor repairs of collectors - manje popravke kolektora 10,000/ 10,000/ 10,000/ 19,563 19,563 19,563
Sokolac MAIN COLLECTOR Q, 5090m, @400 - GLAVNI KOLEKTOR 335,940| 335,940| 335,940| 657,213 657,213 657,213
PS Podromanija (WWTP PS), 15.67 I/s, 15 m, 5 kw -Pumpna stanica

PODROMANIJA 52,000 52,000| 52,000f 101,730 101,730 101,73
Stari Baltiéi, additional house connections, 625m, @160 - Kuéni ] |

prikljucci 47,750\ 47,750 93,415 93,415
Brejakoviéi, additional house connections, 445m, @160 - Kucni ] |

prikljucci 29,303 29,303 57,327 57,327
Majdani-Baltici, additional house connections, 390m, @160 - Kucni ] |

prikljucci 44,378| 44,378 86,818 86,81
Sokolac new house connections, 2625m, @160 - Ku¢ni prikljucci ) ] 157,500 ] 1 308,12
removal of existing individual outfalls, 50 - uklanjanje individualnih ) ] | |

izliva 37,500 73,363
hysical contingency and supervision - nepredvideni radovi i nadzor 29,846| 38,953| 53,578| 58,388 76,205 104,81
Total for wastewater components - Ukupno za projekte u kanalizaciji

427,786| 558,324| 767,949| 836,894 1,092,271 1,502,369

———— e e
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Cena kapitalne investicije, nepredvidenih troSkova od 5% i nadzora od 2.5%




Benefits of Priority Project — Wastewater m

Sl Dobici od predlozenog projekta — Kanalizacija ot Mocbonald PF O

= |ncrease in population = Povecanje br. stanovnika u

connected to sewer in prigradskom podrucju koji su
suburban area (total prikljuceni na kanalizaciju
increase for some 15%) (ukupno povecanje oko 15%)

= Najvece koliCine prikupljenih
otpadnih voda iz Sokolca se
evakuisu na jedno mesto
ISpusta

= Most of Sokolac’s
wastewater transferred to
a single discharge point

= Expanding the sewer

= Siri se kanalizacioni sistem
system of Sokolac

Sokolca
= 85% Wastewater collected Odvodenije preko 85%

disposal at WWTP location prikupljenih otpadnih voda na

lokaciju buduceg PPOV
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WS and WWS Investment Cases Summary m
Pregled slu€ajeva finansiranja projekata vodosnabdevanja i otpadnih

voda Mott MacDonald *
Total Cost excluding  Total Cost excluding
VAT, but including VAT, but including
WS and WWS Investment Cases Summary / Pregled slucajeva contingency, contingency,
finansiranja projekata vodosnabdevanja i otpadnih voda supervision and supervision and

design costs (€) / design costs (KM) /
Ukupni troSkovi bez Ukupni troSkovi bez

PDV-a (€) PDV-a (KM)

Minimum Case Water Supply / Minimalni slu¢aj vodosnabdevanje 199,863 390,999

Minimum Case Wastewater / Minimalni slu¢aj otpadne vode 427,786 836,894
Minimum Case TOTAL / Minimalni sluéaj UKUPNO 627,649 1,227,893

Base Case Water Supply / Osnovni slu¢aj vodosnabdevanje 355,738 695,944
Base Case Wastewater / Osnovni slué¢aj otpadne vode 558,324 1,092,271
Base Case TOTAL / Osnovni sluéaj UKUPNO 914,062 1,788,215

High Case Water Supply / Visi sluéaj vodosnabdevanje 516,128 1,009,721
High Case Wastewater / VisSi slu¢aj otpadne vode 767,949 1,502,369
High Case TOTAL / Visi sluéaj UKUPNO 1,284,077 2,512,090

Cena kapitalne investicije, nepredvidenih troskova od 5% i nadzora od 2.5% - Total Cost including 5% contingency, and 2.5% supervision.

— e
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Development options — Summary m

Razvojne opcilje — rezime Mott MacDonald PF
Minimum Base High
Minimalni Osnovni Veliki
euro euro euro
WATER SUPPLY VODOSNABDEVANIJE
otal for water supply Ukupno za prole.kte u 199,863 355 738 516,128
components vodosnabdevanju
WASTEWATER KANALIZACLA
otal for wastewater Ukupno za projekte u kanalizaciji 427,786 558,324 767,949
components
otal UKUPNO 627,648 914,062 1,284,076
Price escalation Povecdanje cena usled inflacije 6,268 7,994 15,686
otal investment cost Ukupni troskovi investicije 633,916 922,056 1,299,762
VAT PDV 107,766 156.749 220.960
otal inc. VAT Ukupno sa PDV 741,682 1,078,805 1,520,722

Cena kapitalne investicije, nepredvidenih troSkova od 5%, nadzora od 2.5%, povec¢anja cene usled inflacije od 2.5% na godiSnjem nivou i PDV-a
od 17%

The price include costs of capital investments, contingency of 5%, supervision of 2.5%, increase in prices due to inflation of 2.5% per annum and
VAT of 17%

Povecanje cene usled inflacije zapoc€inje sa godiSnjom inflacijom od 1% u 2018. godini i povecava se na 2.5% godisSnje do 2021. godine
Increases in prices due to inflation starting at around 1% per annum in 2018 and increasing to 2.5% per annum by 2021
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Development options — Summary
Razvojne opcije — rezime

YY)

Mott MacDonald PF

Minimum Base High
Minimalni Osnovni Veliki
KM KM KM
WATER SUPPLY VODOSNABDEVANIJE
WASTEWATER KANALIZACIA
cg::o::e‘:f:tewater Ukupno za projekte u kanalizaciji 836,894 1,092,271 1,502,369
otal UKUPNO 1,227,893 1,788,215 2,512,090
Price escalation Povedanje cena usled inflacije 12,262 15,639 30,687
otal investment cost Ukupni troskovi investicije 1,240,155 1,803,854 2,542,777
VAT PDV 210,826 306,655 432,272
otal inc. VAT Ukupno sa PDV 1,450,981 2,110,509 2,975,049

Cena kapitalne investicije, nepredvidenih troSkova od 5%, nadzora od 2.5%, povecéanja cene usled inflacije od 2.5% na godiSnjem nivou i PDV-a od

17%

The price include costs of capital investments, contingency of 5%, supervision of 2.5%, increase in prices due to inflation of 2.5% per annum and

VAT of 17%

Povecéanje cene usled inflacije zapo€inje sa godiSnjom inflacijom od 1% u 2018. godini i poveéava se na 2.5% godisSnje do 2021. godine

Increases in prices due to inflation starting at around 1% per annum in 2018 and increasing to 2.5% per annum by 2021
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Mott MacDonald P CONSORTIUA

Environment
Zivotna sredina

Karina Zachodni
Senior Environmentalist
Odgovorni Ekspert za zaStitu zivotne sredine

WYG-IPF3
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Environmental Considerations — m

Faar” Pltaﬂj a Zivotne sredine Mott MacDonald IPF CONSORTIUM

Environmental review - content

= Legal review = WWTP location

= Water = |mpact of developments:

= Water quality, health = Benefits and

= \Wastewater =  Summary Impact Assessment

Pregled zivotne sredine - sadrzaj

=Pravni aspekiti = Alternativne lokacije za PPOV
=\/ode = Uticaj razvoja:
=Kvalitet vode i zdravlje = Koristi i

=Otpadne vode = Kratka procjena uticaja




£ Key differences

Osnovne razlike

Existing legislative

Environment protection (EU
Directive 85/337/EEC)

Water (WFD)

Nature (92/45/EEC and
79/409/EEC)

Waste (WFD 2006/12/EC)
Spatial Planning

Cultural heritage

Drinking water

Discharges to surface waters
Discharges to sewage
Waste

Sewage sludge disposal

-F_".'.' T = ___...—“'"E'---_-'_\________‘_'_ e Fﬁ; a'_
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Mott MacDonald PP CONSC

PostojecCa regulativa

= ZaStita zivotne sredine
(Direktiva EU 85/337/EEC)

= VVoda (ODV)

* Priroda (92/45/EEC i
79/409/EEC)

= Otpad (WFD 2006/12/EC)
* Prostorno uredenje

Kulturno naslijede
= \oda za pice

= |spusStanje u povrsinske vode

» [spusStanje u kanalizaciju

= Otpad

= QOdlaganje kanalizacionog
mulja




EIA YYY

PUZS Mott MacDonald PP CONSC

= Environmental Impact Assessment = procjena uticaja na Zivotnu sredinu
iIn Law on Protection of Environment u Zakonu o zaStiti zivotne sredine

(OGRS, no. 53/02) (SGRS; br. 53/02)

= EIA contents (OGRS, 118/05), = Sadrzaj PUZS (SGRS, 118/05),
projects with obligatory EIA, criteria projekti za koje se sprovodi PUZS,
for obligation and scope of EIA obaveza sprovodenja i obim PUZS
(OGRS, 07/06) (SGRS, 07/06)

= Procedure (up to 285 days): " Procedura (do 285 dana):

= Prethodna PUZS

= QOdluka o potrebi za PUZS
= SadrZaj studije o PUZS

= Javna rasprava

= Revizija studije 0 PUZS

= QOdobravanje PUZS

= Screening

= Deciding on need for EIA

= Scope and contents of EIA study

= Public discussion

= Revision of EIA study

= Decision on request for EIA consent

B ——
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Bl Predtretman industrijskin otpadnih voda Mot Macdenald PFCONOR

Pre-treatment of Industrial WW m




* ¥ %
* e
*

*
* 4k

sredine

= Decision on water and sewage in Municipality
of Sokolac (OG of City of Eastern Sarajevo no.
6/2014)

v'Zones of sanitary protection for water sources

v'Wastewater collected by separate sewerage
system

v/ Atmospheric waters by a separate system to the
closest surface water

v'All new sewerage systems separate

= Decision on communal order (OG of City of
Eastern Sarajevo no. 10/2013)

v'Prohibits discharge of wastes in public areas and in
water courses and river banks

v'Frequency of emptying of septic tanks minimum 1
in a year

= Local nature protection legislation

v “Pecina pod lipom” and Girska pecinaunder
protection (OG of City of Eastern Sarajevo no.
12/2015).

":':'_-"-y__\i = =
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Local environmental legislation
Lokalna zakonska regulativa u polju zivotne

Mott MacDonald " CONSORTL

= QOdluka o vodovodu i kanalaizaciji u opstini
Sokolac (SG Grada Istoéno Sarajevo, br. 6/2014)

v'Zone sanitarne zastite vodoizvorista

v'Otpadne vode se prikupljaju separatnim
kanalizacionim sistemom

v’ Atmosferske vode odvode se separatnim sistemom
do najblizeg povrsinskog vodotoka

v'Svi novi kanalizacioni sistemi su separatni

= Odluka o komunalnom redu (SG Grada Istoéno

Sarajevo, br. 10/2013)

v'Zabranjuje odlaganje otpada na javne povrsine, u
vodotoke i na obale rijeka.

v'Ug&estalost praznjenja septickih jama minimum
jednom godisnje.

= Lokalno ekoloSko zakonodavstvo

v “Pecina pod lipom” i Girska pecina su stavljene
pod zastitu (SG Grada Isto¢no Sarajevo, br.
12/2015).




Existing Situation m

POStOjeée sta nje Mott MacDonald IPF CONSORTIUN

Wastewater

Producers -

Proizvodaci
otpadnih voda

Septic Tanks collecét_iotn system —
ic IStem za
SR prikupljanje Downstream

jame gipadnih yodg Users

- Nizvodni
korisnici
untreated wastewater / solids / sludge ‘ -~ ‘
netretirane otpadne vode / €vrste materije / mulj i o
1

Surfia.ce Water )




Wastewater m

Otpadne vode Mott MacDonald PF CONSORTIUN
=  Approximately 39% municipal population = Oko 39% stanovnika opStine prikljuceno je
connected to sewage network na kanalizacionu mrezu
» 83% of urban population connected to = 83% gradskog stanovnistva priklju¢eno na
sewage network kanalizacionu mrezu
= Remaining inhabitants use percolating » Preostali stanovnici koriste procjedne
septic tanks or discharge directly into septiCke jame ili ispustaju otpadne vode
water courses direktno u vodotoke
= 3 large discharge points, main Resetnica = 3glavnaispusta, glavni je Resetnica

= Nema tretmana otpadnih voda
=  No WW treatment

Main

discharge,

Resetnica
| sinkhole

Discharge [SSE s
point to
s Rogatica

by Mott MacBona



Water and waste water network modernization risk
Rizici modernizacije vodovodne i kanalizacione mrl‘ﬁﬁ‘ﬁlucDonuId IPF CONSORTIUM

Environmental red flags:

o 2.2km of existing asbestos pipes
needs replacing

« Safe disposal of asbestos pipes
to be implemented in Phase 1

« Control of construction impacts
(traffic, dust, noise, solid waste)

EkolosSki rizici:

» 2.2 km postojecih AC cijevi potrebno
zamijeniti

*Bezbjedno odlaganje azbestnih cijevi
implementirati u Fazi 1

*Kontrola uticaja gradnje (saobracaj,
prasina, buka, ¢vrsti otpad)




WWTP Site
Lokacija za PPOV

Mott MacDonald PF CC

No nearby properties
Close to Resetnica sinkhole

Good road access

Nema objekata u blizini
Blizu ponora ReSetnice

Dobar prilazni put




IS \Water Supply Issues 20

iLs Problemi sa vodosnabdijevanjem Mott MacDonald °F CONSOR!

* |zuzetno visok nivo = Extremely High NRW
rleobraéunate vode * Frequent WQ Failures—

= Cesti problemi sa Turbidity, Residual CI
kvalitetom vode - O :)ecaying AC pipes
zamucenost, rezidualni

= Insanitary Repair

Cl Practices

= Dotrajale AC cijevi

= Nesanitarne prakse
sanacije kvarova
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Frequent Water Quality Lapses m

Cesti problemi sa kvalitetom vode *ONSORTIIM
P Mott MacDonald PP CONSORTUN
o0 |Turbiditv Spikes from Water Quality Samplinﬂ " BakterijSka kontam | naCija
= Bacterial contamination
_ 1000 i = Visoka zamucéenost
= " | = High Turbidity
Y o RN L A . .
5 0 0 SRap s gom T8 | <2 = | ow Residual Chlorine
E’L = Nizak rezidualni hlor
==pAverage NTU
Maximum NTU 0.30
0-10m ”m M ] = = = = Ly w 7y} Ly 7,1 w w .
m ¥ IS A AA g A S £
" E 020 l‘- N i
fg =
= Unaprijediti zaStitu izvora 2 o1s
= |mprove source protection Emo ploes e e 000 @ P

= Bistrenje i filterisanje za uklanjanje zamucenosti i 0.05
organskih materija

= Clarify and filter to remove turbidity and organics
= QOsigurati adekvatno i kontinuirano doziranje hlora
= Provide adequate and continuous chlorination dosing

0.00

3/1/13
a/a/13
4/7/13
3/10/13
2/1/14
3/4/14
3/7/14
2/10/14
1/1/15
2/4/15
2/7/15
1/10/15
31/12/15
31/3/16
30/6/16

=o=Average of failing samples

=== Average of passing samples
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Summary of impacts — PIP m

Kratak pregled uticaja projekta Mott MacDonald PF

PIP components / Komponente prioritetnog investicionog projekta Minimum Base High
C @) C o] C o]

Wastewater investments / Investicije u kanalizaciju
Minor repairs of collectors/ Manje sanacije kolektora Y Y Y
Pumping stations and rising mains/Pumpne stanice i potisni cjevovodi
Sokolac MAIN COLLECTOR Q, 5090m, @400 / GLAVNI KOLEKTOR
Sokolac 5,090 5,090 5,090
PS Podromanija (WWTP PS), 15.67 I/s, 15 m 5.0 kW 5.0 kW 5.0 kW
Additional house connections, @160 / Dodani kuéni prikljucci

Stari Balti¢i, 625m N 625 625
Brejakoviéi, 445m N 445 445
Majdani-Balti¢i, 390m N 390 390
Sokolac, 2625m N N 2625
Removal of existing individual outfalls / Uklanjanje postpjecih
ojedinacnih ispusta N N 50

WWTP / PPOV N N Y D
Water supply investments / Investicije u vodovod
Leak detection study / Studija za otkrivanje curenja Y Y Y
Leak detection equipment / Oprema za otkrivanje curenja Y Y Y
Sanitary zone study for rural sources / Studija sanitarnih zona za ruralne
izvore Y Y Y
Urgent distribution network reconstruction / Hitha rekonstrukcija
distributivne mreZe 840 840 840
Flow measurement at Distibution network/ Mjerenje protoka u distr. mrezi N Y Y
Water level telemetry reservoirs and pressure break chambers /
Telemetrija nivoa vode u rezervoarima i prekidnim komorama N 22 22
PS Puhovac and pump main from BioStica to Res Puhovac / PS Puhovac
i potisni cjevovod od BioStice do R Puhovac N N Y
Sludge Disposal / Odlaganje mulja
Disposal to landfill / Odlaganje na deponije N N Y
OR use for agriculture or land reclamation / ILI upotreba u poljoprivredi ili v
za melioraciju zemljiSta N
rﬂ-.._. s e S
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Mott MacDonald PF CONSORTIN

Financial Appraisal
Finansijska Ocena

Results of Financial Appraisal of proposed development project
Rezultati finansijske ocene predlozenog razvojnog projekta

Sohail Hassan
Senior Project Manager —- WYG IPF3
Stariji projektni menadzer —- WYG IPF3

lvan Jankovic
Senior Financial Analyst — WYG IPF3
Finansijski analitiCar - WYG IPF3
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Presentation Contents W

Sadrzaj Izlaganja Mott MacDonald PF CONSORTIUM

 Water Company / Vodovod

[Tariffs and billed volumes / Cene i fakturisane kolicine

Operating revenues and expenses / Operativni prihodi i rashodi

Operating result / Poslovni rezultat

Balance Sheet structure / Struktura bilansa stanja

&

7

Cash Flow structure / Struktura tokova gotovine

 Municipality / OpsStina

Municipality borrowing capacity / Moguénost zaduzenja OpsStine




Tariffs and billed volumes m

Cene i fakturisane koli¢ine Mott MacDonald P CO!
Billed quantities and tariffs / Water and waste water revenues /
Fakturisane kolicine i cene Prihodi od vode i kanalizacije
Domestic water/\Voda domadinstva 457
Commercial water/Voda privreda 140
i 43
Domestic waste water/Kanalizacija domacinstva 324 67
1 19
Institutional water/Voda povlasceni 41
122
Commercial waste water/Kanalizacija privreda 16
15
Institutional waste water/Kanalizacija povlasceni 2
Billed volumes/Fakturisane koli¢ine ('000 m3) Tariffs/Cene (KM/m3) Revenue/Prihod ('000 KM)

» Top revenues are provided by drinking water delivery to domestic and commercial customers. This is due to very
high consumption by domestic customers, and high prices for commercial customers. / Najveci prihodi se ostvaruju
od isporuke vode usled visoke potroSnje vode kod domacinstava, kao i visoke tarife za privredne subjekte.

* On average, ratio of domestic vs. institutional vs. commercial tariffs equals 1.0:1.8:2.5, while for water vs. wastewater
tariffs this ratio equals 4.4. This implies high disbalance in the tariff scheme. / Odnos cena za domacinstva,
povlaséene potrosace i privredu je 1.0:1.8:2.5, dok je odnos cena vodosnabdevanja i kanalizacije 4.4. Pomenuti
odnosi predstavljaju izraZzenu neuravnotezenost cena.

e Current distribution of tariffs results in strong financial support from commercial to domestic customers. Also, the
highest potential for revenue increase is hidden in tariff scheme for domestic customers. / Trenutna raspodela tarifa
stvara znacajan nivo finansiranja domacéinstava od strane privrede, kao i zna€ajan potencijal za poveéanje prihoda od
strane domacinstava.

* In the future, tariffs should move towards elimination of subsidy as well as OPEX and CAPEX coverage. / Buduce
promene cena bi trebalo da eliminiSu finansiranje domacinstava, kao i da pokriju operativne troSkove i investiciona

__ ulaganja.
s:-v:;&--g;,-,l;- ——————
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Operating revenues and expenses m
Operativni prihodi i rashodi Mott MacDonald PF CONS

‘000 KM 2013 2014 2015
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» Water service provides around 80% of operating revenues. / Vodosnabdevanje €ini oko 80% poslovnih prihoda.
» Wastewater makes 10% of operating revenues. / Prihod od kanalizacije €ini oko 10% poslovnih prihoda.

* Wages make 63% of operating costs, while following the bankruptcy the depreciation expense has not ben reported. /
Zarade €ine 63% operativnih troSkova, dok trosak amortizacije nije uziman u obzir nakon odlaska u stecaj.

* Including depreciation and bed debt expense, the operating result would be negative and vary between 190 and 290
thousand KM. / Sa amortizacijom i troSkom nenaplativih potrazivanja, operativni troSak bi bio izmedu 190 i 290,000 KM.

* Improved result in 2015 is the result of increased tariffs and improved water meter maintenance. / PoboljSanje
poslovanja u 2015 je rezultat poveéanih prihoda, a najviSe usled poveéanja tarifai prihoda od odrzavanja vodomera.

.
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Balance Sheet Structure m

Struktura bilansa stanja Mott MacDonald PF CONS
Structure of assets / Struktura aktive g Balance Sheet / Bilans stanja
<
5 7 -
Equipment / Oprema =
S
6 |
5 |
Receivables / PotraZivanja 4 -
3 4
Buildings & structures / Nekretnine i 2 1
postrojenja
1 .
million KM 0.0 5j0 1(;.0 15;.0 26.0 0
Assets / Aktiva Capital and Liabilities /
Net value / Neto vrednost Impairment / Ispravka vrednosti Pasiva

* Receivables make 24% of total assets while long-term assets make 75%. / Potrazivanja €ine 24% vrednosti ukupne
aktive dok osnovna sredstva €ine 75%.

* Long term assets are depreciated to important extent: buildings 65%, equipment 77%. / Osnovna sredstva su u velikoj
meri amortizovana: gradevinski objekti 65%, oprema 77%.

e Currently there is a large discrepancy between short-term assets and liabilities. / Trenutno postoji velika
neuskladenost izmedu kratkoroénih sredstava i kratkoroénih obaveza.

* Inside short-term assets there is large percentage of old unimpaired receivables. Current receivables days equal more
than 2 years. / U okviru kratkoro€nih sredstava se nalazi zna€ajan iznos starih i neispravljenih potrazivanja. Trenutna
potrazivanja su sa danima vezivanja kupaca preko 2 godine.

e - =
s —_—— ST =

e .
“Infrastrueture-Prefects Facility - Technical Assistance 3 — Implemented by Mott MacBonald ——




Structure of Cash Flow m

Struktura tokova gotovine Mott MacDonald PF CONSORTIUN
SOURCES OF CASH FLOWS '000 KM  Operating Cash Flow Structure /
< 200,000 Struktura operativnog toka gotovine
= NET CASH FLOW FROM OPERATING 1,200 -
ACTIVITIES
100,000 2013 2014 2015
B NET CASH FLOW FROM INVESTING 900 -
o M- _ B ACTIVITIES
600 -
NET CASH FLOW FROM FINANCING
-100,000 ACTIVITIES
300 - +139
200,000 B NET INCREASE/(DECREASE) IN CASH [ . o
2013 2014 2015 0 - | . .-
. -138
e Annual cash flows depends almost exclusively on -300 -
operating activities, with extremely small effects from 2 NET CASH FLOW EROM OPERATIONS
investing and financing activities. / Tokovi gotovine m Payables / Dobavljagi
zavise najviSe od operativnih aktivhosti dok su Receivables / Potrazivanja
investiranje i finansiranje bez zna€ajnog uticaja. Expenses / Troskovi

] Revenues / Prihodi
* Recently, total annual cash flow have varied between

140,000 KM of inflow in 2013 and the same level of
outflow in 2014. / U poslednjim godinama, ukupni
godisSnji gotovinski tok je varirao izmedu 140,000 KM
priliva u 2013 i istog nivoa odliva u 2014.

e Cash flow from operations depends mostly on
variations in revenues and expenses. Minor
adjustments are provided by changes in receivables
and payables. / Operativni tokovi gotovine zavise
najviSe od operativnih prihoda i rashoda dok manje
promene dolaze od naplate potrazivanja i pla¢anja
dobavljaima.
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Alternative Development Options
Alternativne opcije razvoja

YY)

ott MacDonald PF CONSORTIUN

* Investment Costs:

* Prices including VAT and local inflation

Min Base High
KM 000 KM 000 KM 000
1,451 2,110 2,975

* Financing Plan:

Min Base High
Loan 50% 50%  50%
Equity Contribution 50% 50%  50%b

e Unfavourable prospects for grant
contributions




EURIBOR Projections

|
Pretpostavljeni uslovi kredita od EIB i projekcij

IPF CONSORTIUM
EURIBOR-a ott MacDonald

Assumed Terms and Conditions of EIB Variable Rate Loan
Pretpostavljeni uslovi kredita od EIB-a sa varirajucom stopom
Current 6 month EURIBOR Rate 0.20%b

Sadasnji 6-mesecni EURIBOR 0.20%b

Year 2017 2013 2021 2022 2023
Total interest rate 1.19 1.5% 2.0% 259 .0e 3.5% 4.0% 4.5%
Fixed EIB rate 0.9% 0.9% 0.9% 50 .9 0.9% 0.9% 0.9%

. . F F F F F F F r r
Projected variable rate, 6m EURIBOR 0.2% 0.5% 1.1% 1.69 2.19 2.6% 3.1% 3.6%

e e

=cts Facility - Technical Assistance 3 — Implemented by M ott MacDonald ———




Assumed Terms and Conditions of EIB and /m
Commercial Loans |
Pretpostavljeni uslovi kredita od EIB Mott MacDonald PF CONSORTIUA

Assumed conditions EIB: Pretpostavljeni uslovi (EIB):

25 years loan maturity period period dospijeca zajma 25 godina

8 years grace period grejs period 8 godina

Variable interest rate until 2022 promenljiva kamatna stopa do 2022

Fixed interest rate of 4.5%6 from fiksna kamatna stopa od 4.5%6 do 2023
2023
Pretpostavljeni uslovi (komercijalni):

Assumed conditions commercial: period dospijeca zajma 10 godina

10 years loan maturity period grejs period 1 godina

1 year grace period fiksna kamatna stopa od 7.0%0

Fixed interest rate of 7.0%6

Min Case: Loan 0.725 KM m [ Minim. projekat: Kredit 0.725 KM m
Equity Contribution 0.725 KM m Doprinos korisnika 0.725 KM m

Base Case: Loan 1.055 KM m [ Osnovni projekat:Kredit 1.055 KM m
Equity Contribution 1.055 KM m Doprinos korisnika 1.055 KM m

High Case: Loan 1.487 KM m Maksim. Projekat:Kredit 1.487 KM m
Equity Contribution 1.487 KM m Doprinos korisnika 1.487 KM m

Met from Vodovod Revenues Pokrivaju se iz prihoda Vodovoda
Debt Service Coverage Ratio of over 1.2 Koeficijent pokrivenosti servisiranja duga
preko 1.2

e ——
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Debt Service Implications for Vodovod ) |
Implikacije servisiranja duga po Vodovod . vedanald PFCONSORTIN

GG IV IV Y

Annual Repayments in KM Godisnje servisiranje kredita u KM

Min Case - Max 168,616 in 2025

Minimalni projekat - Max 168,616 u 2025

Base Case - Max 244,831 in 2025 Osnovni projekat - Max 244,831 u 2025

High Case - Max 346,683 in 2025 Max projekat - Max 346,683 u 2025

High Case - Max projekat

400,000
: : 350,000
Base Case - Osnovni projekat
300,000 300,000
Low Case - Minimalni prg 5, 400 250,000 -
180,000
200,000 -
160,000 200,000 -
140,000 150,000 -
120,000 - 150,000 5 100,000
100,000 -+ 100,000 - 50,000 -
80,000 -
60,000 - 50,000 -
40,000 -

20,000 - = Loan repayment mInterest m Total financial fees

® Loan repayment minterest m Total financial fees




Municipality Borrowing Capacity /
Mogucnost zaduzenja Opstine

‘000 KM
1,000 -

900 -
800 -
700 -
600 -
500
400 -
300
200 -
100

DEBT SERVICE SCHEDULE - WITHOUT PROJECT

0
2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046

mm Additional commercial loan mmm Additional EIB loan
mmmMLB Razvojna Banka

MNLB Razvojna Banka

mmm E B loan - already disbursed - Comp 1 & 2
MNLB Razvojna Banka

UniCredit Bank 1 8% hmit
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Mott MacDonald PF CONSORTIUN

18% of current revenues in
2015 amounted to 912
thousand KM. / 18% tekucih
prihoda Opstine u 2015
iznosi 912 hiljada KM.

Debt servicing requires
around 12% of 2015 current
revenues. / Otplata kredita
iznosi oko 12% tekucih
prihoda iz 2015.

Debt capacity comes from
grace period and low interest
rate. / Moguénost zaduzenja
je rezultat grace perioda i
male kamatne stope.

Current Borrowing decision
allows 2.97 million KM. /
Trenutna Odluka o
zaduzenju iznosi 2.97
miliona KM.




Financing Strategy Low Case Option m
Finansijska strategija bez investicija Mott MacDonald P CONSORTIUM

Annual Debt Service Permissible

18% of Current Revenues

Godisnje dugovno dozvoljeno opterecenje
18% od Redovnih Prihoda

'000 KM DEBT SERVICE SCHEDULE
1,000 -

900 -
800 -
700 -
600 -
500 -
400
300

0 BT R R P TR

200
2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046

100

mmm Additional commercial loan mm Additional EIB loan

mm EIB |oan - already disbursed - Comp 1 & 2 mm NLB Razvojna Banka

== NLB Razvojna Banka NLB Razvojna Banka
'UniCredit Bank am18% limit




Financing Strategy Base Case Option
Finansijska Strategija Osnovna Opcija

Annual Debt Service Permissible

18% of Current Revenues

Godisnje dugovno dozvoljeno opterecenje
18% od Redovnih Prihoda

AAKIEARTIEL

Mott MacDonald I7F CONSO)

'000 KM DEBT SERVICE SCHEDULE
1,000 -

900 -
800 -
700 -
600 -
500 -
400 -
300 -
200 -
100 -

mmm Additional commercial loan mm Additional EIB loan

mm EIB |oan - already disbursed - Comp 1 & 2 mm NLB Razvojna Banka

= NLB Razvojna Banka NLB Razvojna Banka
' UniCredit Bank a==18% limit

2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046




Financing Strategy High Case Option m
Finansijska Strategija Visoka Opcija Mott MacDonald P CONSORTIUM

Annual Debt Service Permissible

18% of Current Revenues

Godisnje dugovno dozvoljeno opterecenje
18% od Redovnih Prihoda

'000 KM DEBT SERVICE SCHEDULE
1,000 -

900 -
800 -
700 -
600 -
500
400
300

200
2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046

100

mmm Additional commercial loan mmm Additional EIB loan
mm EIB loan - already disbursed - Comp 1 & 2 mm NLB Razvojna Banka
== NLB Razvojna Banka NLB Razvojna Banka

‘UniCredit Bank amm18% |imit




Model assumptions / /mi

Pretpostavke modela ot MacDanald IPF CONSORT

* Collection rate has to be increased to 97% within the next 5 years. /
Procenat naplate potrazivanja mora porasti na 97% tokom narednih 5 godina.

* Receivables days must decrease to 60 within the next 10 years. /
Broj dana vezivanja kupaca mora da se smanji na 60 dana tokom narednih 10 godina.

 Water company fully repays the EIB loan Components | to IIl. /
Vodovod samostalno servisira dugovanja po komponentama | do Ill EIB kredita.

* Investment in fixed assets remains at the level of annual depreciation with 80% of
discretionary CAPEX. / Investicije u dugoro€na sredstva su na nivou troska amortizacije sa
dodatnih 80% preostalog gotovinskog toka nakon servisiranja duga.

« Cost coverage ratio for both services is kept at the level of between 1.1 and 1.15./
Stepen pokrica troskova za usluge vode i kanalizacije se zadrzava izmedju 1.1 1 1.15.

* Following these assumptions, the model has been used for finding appropriate tariffs in 3
different project scenarios taking into account grant funding, and increase in staff . / Nakon
ovih pretpostavki, modelom su trazene odgovarajuce cene usluga za 3 moguca projektna
scenarija uklju€ujuci grant sredstva i povecanje broja zaposlenih.
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Scenario 1/ m

Cxat Scenario 1 Mott MacDonald PF CONSORTILS

» The first scenario (optimistic) includes grant funding and minor increase in number of staff
(increase up to 40 employees before 2020). / Prvi scenario (optimisticni) podrazumeva grant
sredstva i mali rast broja zaposlenih (40 zaposlenih do 2020).

oo TARIFFS Tariffs will have to grow at the rate of around
700 3.8% per annum for water, and 4.7% per

6.00 annum for wastewater service. / Cene ce
200 morati da na godiSnjem nivou rastu oko

:ﬁi 3.8% za vodu i 4.7% za kanalizaciju.
ji / Debt servicing will be at a satisfactory level
| with DSCR above 1.2 except in few years
2016 2021 2026 2031 2036 2041 when it will be supported with accumulated
- I cash. / Servisiranje duga ée biti
DEBT SERVICING zadovoljavajuce sa koeficijentom pokrica
duga iznad 1.2 osim u par godina gde Ce biti

podrzano akumuliranom gotovinom.

Discretionary CAPEX will reduce relative

age of long-term assets to 49%. /

Investiciona ulaganja nakon servisiranja

duga Ce smanijiti relativhu starost dugorocnih
2016 2021 2026 2031 2036 2041 sredstava na nivo od 49%.

AVAILABLE FOR DEBT SERVICING — AFTER DEBT SERVICING

000

500

‘000 KM

500

300

200

100

S

-
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Scenario 2/ m

Bl Scenario 2 Mott MacDonald PF CONSORTT

» The second scenario (no-grant) excludes grant funding and keeps a minor increase in
number of staff. / Drugi scenario (bez grant sredstava) iskljuCuje grant sredstva i zadrzava
mali rast broja zaposlenih.

. TARIFFS Tariffs will have to grow at the rate of around
- 00 4.0% per annum for water, and 5.0% per

5.00 annum for wastewater service. / Cene ce
>00 morati da na godiSnjem nivou rastu oko

oo 4.0% za vodu i 5.0% za kanalizaciju.
2.00 / Debt servicing will be at a satisfactory level

1.00 . .
.00 with DSCR above 1.2 except in few years
2016 2021 2026 2031 2036 2041 when it will be supported with accumulated
— W ATER — N ASTEWATER = . - g
cash. / Servisiranje duga Ce biti
DEBT SERVICING zadovoljavajuce sa koeficijentom pokrica

duga iznad 1.2 osim u par godina gde Ce biti
podrzano akumuliranom gotovinom.

Discretionary CAPEX will reduce relative
age of long-term assets to 45%. /
Investiciona ulaganja nakon servisiranja
duga Ce smanijiti relativhu starost dugorocnih
2016 2021 2026 2031 2036 2041 sredstava na nivo od 45%.

AVAILABLE FOR DEBT SERVICING — AFTER DEBT SERVICING

'000 KM

p——
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2 Scenario 3/
EFTA Scenario 3

YYY,

Mott MacDonald PF CONSORTIN

* The third scenario (increased staff) excludes grant funding and doubles number of staff in 5
years. / Trec€i scenario (povecanje broja zaposlenih) iskljuCuje grant sredstva i duplira broj

zaposlenih u roku od 5 godina.

TARIFFS

12.00
10.00

8.00

500

4 .00 ///

2.00

——
o.00
2016 2021 2026 2031 2036 2041
— W ATER — N ASTEWATER

DEBT SERVICING

‘D00 KM

2016 2021 2026 2031 2036 2041

AVAILABLE FOR DEBT SERVICING — AFTER DEBT SERVICING
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Tariffs will have to grow at the rate of around
5.2% per annum for water, and 6.0% per
annum for wastewater service. / Cene ce
morati da na godiSnjem nivou rastu oko
5.2% za vodu i 6.0% za kanalizaciju.

Debt servicing will be at a satisfactory level
with DSCR above 1.2 except in few years
when it will be supported with accumulated
cash. / Servisiranje duga ce biti
zadovoljavajuce sa koeficijentom pokrica
duga iznad 1.2 osim u par godina gde Ce biti
podrzano akumuliranom gotovinom.

Discretionary CAPEX will reduce relative
age of long-term assets to 42%. /
Investiciona ulaganja nakon servisiranja
duga Ce smanijiti relativhu starost dugorocnih
sredstava na nivo od 42%.




2 Scenario 3/
EFTA Scenario 3

YYY,

Mott MacDonald PF CONSORTIN

* The third scenario (increased staff) excludes grant funding and doubles number of staff in 5
years. / Trec€i scenario (povecanje broja zaposlenih) iskljuCuje grant sredstva i duplira broj

zaposlenih u roku od 5 godina.

TARIFFS

12.00
10.00

8.00

500

4 .00 ///

2.00

——
o.00
2016 2021 2026 2031 2036 2041
— W ATER — N ASTEWATER

DEBT SERVICING

‘D00 KM

2016 2021 2026 2031 2036 2041

AVAILABLE FOR DEBT SERVICING — AFTER DEBT SERVICING
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Tariffs will have to grow at the rate of around
5.2% per annum for water, and 6.0% per
annum for wastewater service. / Cene ce
morati da na godiSnjem nivou rastu oko
5.2% za vodu i 6.0% za kanalizaciju.

Debt servicing will be at a satisfactory level
with DSCR above 1.2 except in few years
when it will be supported with accumulated
cash. / Servisiranje duga ce biti
zadovoljavajuce sa koeficijentom pokrica
duga iznad 1.2 osim u par godina gde Ce biti
podrzano akumuliranom gotovinom.

Discretionary CAPEX will reduce relative
age of long-term assets to 42%. /
Investiciona ulaganja nakon servisiranja
duga Ce smanijiti relativhu starost dugorocnih
sredstava na nivo od 42%.




Scenario 4 /
Scenario 4

AT

Mott MacDonald P CONSORTIUA

e The fourth scenario (no change in tariffs) equals the third scenario with unchanged tariffs. /
Cetvrti scenario (nepromenjene tarife) jednak je treCem scenariju uz nepromenjene tarife.

NET INCOME

2,000

|

1,000

‘000 KM

-1,000

-2,000

-3,000

-4,000

-5,000

5,000
2016 2021 2026 2031

w— OPERATING REVEMUES

= OPERATING REVEMUES AFTER BAD DEBT
EBITDA
EBIT

W ET INCOME

2036
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2041

DEBT SERVICING

1,000

D00 KM

-6,000
2016 2021 2026 2031 2036 2041

AVAILABLE FOR DEET SERVICING — A{FTER DEBT SERVICING

In this case, the Company would very soon start
with generating loss and fail in repaying its
obligations. / U ovom sluc¢aju, izvesno je da bi
Vodovod vrlo brzo poCeo da generiSe gubitke i
ne bi bio u mogucnosti da servisira svoja
dugovanja.
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Incremental project costs:

Water supply and wastewater
investment costs

Water supply and wastewater
incremental operating costs

Cost of removal of septic tanks

Incremental project benefits:
Secured water supply services

Health benefits
Increased development potential

Resource cost saving

Results of the analysis:
EIRR: 14.2%

Benefit costs ratio: 2.5

——————— e

‘9 Economic Internal Rate of Return (EIRR) — Base Cage |

*
* *
*

M. Fkonomska interna stopa povracaja — Osnovni SI%ﬂMuchonuId PF

Inkrementalni troskovi projekta:

Investicije u vodosnabdevanje i
otpadne vode

Inkrementalni operativni troskovi
vodosnabdevanja i otpadnih voda

Troskovi uklanjanja septickih jama

Inkrementalne koristi projekta:
Pouzdano vodosnabdevanje
Zdravstvene koristi
Povecanje razvojnog potencijala

USteda troskova resursa

Rezultati analize:
EIRR: 14.2%0

Racio koristi/troskovi: 2.5

R g I————
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Affordability for Households m

Priustivost za domacinstva Mott MacDonald PF CO

Affordability Criteria — 3% to 4% Kriterijum priustivosti — 3% do 4%
of average household income for prosecnih prihoda domacinstava za
water and sewerage vodu i kanalizaciju

Current tariffs - account for Trenutne tarife — iznose oko 2.6%0
about 2.6% of average prosecnih prihoda domacinstava
household income

Projected tariffs: Predvidene tarife:

Base Case would be 3.1%0 of Osnovni projekat 3.1%6 od prihoda
household income in 2020 domacdinstava u 2020. godini

Increasing to 3.3%0 of household Smanjenje na 3.3%0 od prihoda
income in 2030 domacinstava u 2030. godini

"
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Financial Analysis — Key Findings and Issuem
Finansijska analiza — Kljucni zakljucci i pitagdayocnonald PFCON

* Potrebna su odredena realna
povecanja tarifa (iznad stope
inflacije) ali da pri tome usluge
ostanu priustive

* Vodovod is financially * Vodovod je finansijski odrziv,
sustainable, meeting all debt iIspunjava sve obaveze
financing needs and operating otplacivanja duga i pokriva
costs operativne troskove

* Serious funding issues — Lack of * Ozbiljna pitanja vezana za
availability of grant finance finansiranje — nedostupnost

grant investicija

;‘___-""— B o e
—
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M Implementation strategy
L Strategija sprovodenja projekta Mott MacDonald PF

Sokolac - Priority Investment Project 2016 2017 2018 2019

Preparation of Technical Assistance Tender Dossier
Contract forecast and procurement notice
Expreszion of interest { shart-listing

Tender and tender enaluation

Contract award

Conzulkant mobilisation

Provision of consultancy services

Works Contract W5

Ongoing project -callectors and houze connections - Implementation
Prepare Tender Dossier [main collector and PS)

Contract forecast and procurement notice

Tender and tender eyvaluation

Contract award

Miabilization of contractar

Main collector and PS construction

Construction of additional houze connection b sewerage

Works Contract W5

Project documentation preparation and Project Appraisal
Frepare Tender Dossier

Contract farecast and procurement notice

Tender and tender eyaluation

Contract award

Distribution network. reconstraction -PHASE | [urgent meazures)

Flow measurement at Distibution network. [Primary and Secondary balance] and Telemetny-
Phase|

' ater level measurement ak resersairs and pressure break, chambers (22 locations) and
Telemetry- Phaze |

e mmmmmm e

Service contracts and Equipment procurement
Tender procedure and contract award

Leakage study

Sanitary zone study For rural sources

Leak detection equipment procurement

a"__ln-i.‘_. = .\‘__.:_ m— e 3 — _—;._:—_
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Mott MacDonald P CONSORTIN

Questions?
Pitanja?
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