Modernization of local public services, intervention area 2

Content
1 1Yo To LU o] 4 Yo ) o [0SR 17
1.1 Preliminary and background...............cooieiiiiiiii e 17
1.2 Project Development PathWay ..........ccooooioioiiiee e 17
13 PIP SEIVICE AlBa... it e et e e e e e e eereans 19
1.4 Identified ProbIEMS ..o 21
15 StUAY ODJECHIVE.. ..o 21
2 SOCI0-ECONOMIC ASPECES .oiiiiiiiiiiiiiii ittt 23
2.1 (0001 =T Lo [T =T TSP P TP PRRR 23
2.1.1  Geographical conditions in the coverage area............cccccccevvvvviiiiiiiiiiiinnnnnnnnn, 24
2.2 Relief and climate CoONAitioNS............oouuuiiiii e 24
2.3 SOCIO-ECONOMIC UALA.......ciiiiiiiiiiiiiiiiiiii it 25
2.4 POPUIALION ... e e e e e e e 25
2.5 E M OYMIENT . 28
2.6 ATFOrdabIility ... 30
3 Legal and institutional framework ...........cccooviiiiii e, 32
3.1 The legislative framework regulating water supply and wastewater services
1T 04 (0] QU OO UPPTR PP 32
3.1.1 European legislation on water supply and wastewater services .................... 32
3.1.2  Transposition and implementation of the community environmental acquis... 32
3.1.3 National legislation for water supply and wastewater public services ............ 33
3.2 Administrative frameWOrK ..............uuuuiiiiiii e 34
321 AL NALIONAIIEVEL....cceiiiiiiiiiiiiiieeeeeeeeeeeeeee e 34
3.2.2  ALIOCAI IBVEI ..o 35
3.3 National policies in water supply and wastewater services sector ................. 35
34 Organisation of water supply and wastewater services in the administrative-
territorial units covered in this StUAY ..........cceeiiiiiiiicee e, 36
3.4.1 Organisation and management of water supply and wastewater services..... 36
3.4.2  OWNEISNIP...ciiiiiiiii 37
3.5 Organi sation and manaGemaihd dhg.hb&He3d7ME O6Apa
3.6 Company staff and training NEEAS ..........cccvvvviiiiiiiiiiiiieeeee 40
4 Technical aspects T exiSting SItUAtioN ............uuevviiiiiiiiiiiiiiiiiiiiiiiiiiieianns 42
4.1 General INFOrMALION........cue e e e e e e eas 42
4.2 Water supply and wastewater ServiCe area ...........ccuuuueeeeeeeeeieeiiiiiiiaeeeeeeeeeens 42
4.3 Water SUPPIY SYSTEM ...ttt 44
4.3.1  Water supply system in the town of UNgheni.........cccccevvviiiiiiiiiiiiiiiiiiiiiiinene, 44
4.3.1.1 Water source. Water abStraCtion ...........ccuuueiiiiiiiiiiiie e 46
4.3.1.2 Water pumping station, first [8Vel (PS-1) ......coeiiiiiiiiiiiiiiee e 47
4.3.1.3 Water treatment faCIlitIES ........c.uuueiiiieiiie et 48
4.3.1.4 Drinking water tranSmiSSION MaIN ........ooiuuriiiieieae it e e e e srinbeeeeeea e e e eaanes 50

Feas i bi | i ty st udmprofingwatet shpply gnd wagtevatér sedvices in the town of Ungheni,
localitesofZagar ancea, Semeni and Petrestio i



Modernization of local public services, intervention area 2

4.3.15
4.3.1.6
43.1.7
4.3.2
4.3.3
4.4

44.1
4.4.2
4.4.3
4.4.4
4.4.5
4.4.6
4.5

45.1
4.6

4.6.1
4.6.2
4.6.3
46.4
4.6.5
4.6.6
4.7

4.7.1
4.8
48.1
48.1.1
4.8.1.2
4.8.1.3
4.8.2
4.8.3
4.9
4.10

5.1
5.2
5.3
5.3.1
5.3.2
5.3.3

534
5.3.5
5.3.6

Water pUMPING STALIONS ....cccoi i s s e e e e s s s e e e e e e s s snnrreeeeeeeesannnnes 50
Water Storage faCiliti®S........oii i 51
Water distribution NEIWOIK ..........cooviiiiiiiiie e 52
Water supply system in Zagarancea and Semeni localities ........................... 55
Water supply system in Petresti loCality ................uuvviiimiiiiiiiiiiiiiiiiiiiiiiiienns 57
Water balance for water supply system in the town of Ungheni and
ZagaranCea loCalitY ...........oouvvviiiiiiiiiiiiiii 60
The monthly volume of the abstracted raw water ...............cccccvvviiieiiiiiininnnnns 60
Water CONSUMIPLION .....uuiiitiiiiiiiiiiieeeseiieteeee et 60
Real water CONSUMPLION ... 61
Non-revenue water (NRW) ... 61
WWALET IMETEIING ...ttt 63
Equipment and faCiliti€s ........ccoooeioieeeeeee e 63
Technical and operational analysis of the water supply system..................... 63
Non-revenue Water (NRW) ......coooi it 63
Water balance for water supply system in Petresti locality ............c...cceeeeee. 64
The monthly volume of the abstracted raw water ..............ccooeevviiiiiiieeeeeeennnn, 64
Water CONSUMPLION ......oiiiiiieiiie e e et e e e e e e e e s e e e e e eeannnes 64
Real water CONSUMPLION.......uuiiii e e e e e e e e e araa s 65
Non-revenue Water (NRW) ......coooi it 66
WWALET IMETEIING ...ttt 67
Equipment and faCiliti€S ........ccoooeieeeeeeee e 67
Technical and operational analysis of the water supply system in the Petresti
[OCAIILY ..o 67
Non-revenue water (NRW) ... 67
WaSTEWALET SYSTEIM ....iiitii et e e e e e e ennans 68
Wastewater system in the town of Ungheni..............ccccoiiiiiiiiiiiiiiiiiiiiiiiinns 68
SEWETAGE NETWOTK ..eoieiiiiiiiiieie ettt e e e e e e nnreee s 70
Wastewater pUMPING SEALIONS ........cvviiiiiiiiee et 73
Wastewater treatmMent PIANT...........ocviiiiiiie e 74
Wastewater system in Zagarancea and Semeni localities.................cceeveeees 78
Wastewater system in Petresti loCality ............ccccccouuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiens 78
Available pre-feasibility and feasibility studies and technical documentation . 80
(0] o Tod 111 0] 1 81
INVESTMENT ProgramMe .........iiiiiiii e 83
(7T a1 - SRR 83
Development strategy for water supply and wastewater services.................. 84
Design parameters and asSUMPLIONS ..........cooviiiiiiiiiiiie e 86
Domestic water consumption and wastewater generation ................ccccceeeen.. 86
Non-domestic water consumption and wastewater flow ................cccccinnnnnn. 87
Extension of water supply system to localities in the neighbourhood of the
tOWN OF UNQGRNENI c.cceiiie e e e e e aaaees 88
WALEE JOSSES ...ttt e e e e et e e e e e anene 88
Sewerage infiltration rate. ... 88
Wastewater flow and 10ad ...........ccooooiiiiiiiiii e 89

Feas i bi | i ty st udmprofingwatet shpply gnd wagtevatér sedvices in the town of Ungheni,
localitesofZagar ancea, Semeni and Petrestio ii



Modernization of local public services, intervention area 2

5.4
5.5

5.6
5.6.1
5.6.2
5.7
5.7.1
5.7.2
5.7.3
5.73.1
5.7.3.2
5.7.4
5741
5.74.2
5.7.5
575.1
5.75.2
5.7.6
5.8
5.8.1
5.8.2
5.9
5.10

6.1
6.1.1
6.1.2
6.1.3
6.1.4
6.2
6.2.1
6.2.1.1
6.2.1.2
6.2.1.3
6.2.14
6.2.1.5
6.2.1.6
6.2.1.7
6.2.2
6.2.3
6.3
6.3.1

6.3.2
6.3.2.1

Water demand and wastewater flow projection ...............cccccevvveviiieeiieiinnnnnnns 91
Water demand projection versus available water resources and production

CAPACIIES ...ttt 92
(0 1 o0 1 £ PSP 93
UnNit COSES Water SUPPIY ... 93
UNIt COSES WASTEWALET ....eeeeiieiiei e e e e e e e e s e e e e e eeeeeen s 94
Proposed inVEStMENt MEASUIES .........cuuvuiiiieeeeeieiiiiiee e e e e et e e e e e eaaras 95
GENETAL ...ciiiiiiiiiie e 95
INVESTMENT FraMEWOTK ... 95
Investment measures - water Supply SYStem..........ccceeeiieeeiiiieiiiiiiie e 105
General description of propoSed SYSIEIM ........eiiiiiiiiiiiiiiie e 105
Proposed iNVESIMENT MEASUIES .........ueiiiiiiiiieiiiiee ettt 106
Investment measures - wastewater SYSIeM ........ovvvuvvviiiiiieiieeeiee e eeae 109
General description of propoSed SYSIEIM ........eiiiiiiiiiiiiiiie e 109
Proposed iNVESIMENT MEASUIES .........ueiiiiiiiiieiiiiie ettt 111
Operational IMPrOVEMENT .........ccviiiiiiiiiiiiiii ittt 116
Water supply (Water metering and equipment for operational improvement)........... 116
T (= L] PR 117
TeChNICAl @SSIStANCE ... ..cciiieeieeeeeecee e e e e e e 117
Prioritisation and phasing of investment measures............cccceeeeeeeeeeeeeeeeeeen 120
Criteria for PRASING .......coviiiiiiiii e 120
Justification fOr PRASING ........uuuuuiiiiiiiiiiiiiiii e 121
Option analysis for iNVeStMEeNt MEASUIES .............cevvviviiiiiiiiiiiiiiiiiiiieeeeeeeeee 123
Proposed inVeStment Plan........ccooooeiiiiiiiiie e 125
Financial and ecConomicC analySiS........uceiiiiiiiiiiiiiiiiise e e e e eeeees 130
Assumptions for financial and economic analysis..............cccccuvvveiieiieiinnnnnns 130
MacCroeCoNOMIC FOrECAST .......uuuei e e e e e e e e e e e eaeees 131
WAGES TOMECAST ...t 133
Household iNCOMe fOreCaSt..........coovviiiiiiiee e 135
Electricity prices fOr@CaSt........cooveieeeeeee e 135
Evaluation of the financial capacity of the Operator..............coeoeeeeeeeieeeeeen. 136
Analysis of the current financial situation of the Operator ........................... 136
Analysis of the Balance ShEet ...........cooiiiiiiiiiiii e 136
Analysis of the Profit and LOSSes Statement ..........cccevviiiiiiiiiieeeiiee e 138
Cash flOW @NAIYSIS ..o 139
[ Ta = Lo Fo Y I o o= (] SRR 140
REVENUE BNAIYSIS....citiiiiiiiiiiie ittt s e e e s nne e e s nneeee s 140
Detailed COSE SIIUCLUIE .....uiiiieeii et e e e e s e e e e s s e e e e e e e nnrnrereeeeeeean 141
INVESTMENTS ..ttt e e e e ettt e e e e et et e tab s e e e e e e eeeba e e e eeeeeerenen 142
Information on existing 10ans (if aNY) ........coovi oo 142
Creditworthiness capacity of the operator .............ccvveiiiiiiii e 143
Financial @nalySiS.........oooo i 143
INVESTMENT COSES ..ouniiiiii et e e e ea e e e s 143
Financing of the project and assessing the need for additional funding........ 144
Additional SOUrCes Of INCOME .......eiiiiiiiiii e 144

Feas i bi | i ty st udmprofingwatet shpply gnd wagtevatér sedvices in the town of Ungheni,
localitesofZagar ancea, Semeni and Petrestio iii



Modernization of local public services, intervention area 2

6.3.2.2
6.3.3
6.3.4
6.3.4.1
6.3.4.2
6.3.4.3
6.3.5
6.3.5.1
6.3.5.2
6.3.6
6.3.6.1
6.3.6.2
6.3.7
6.3.8
6.3.9
6.3.9.1
6.3.9.2
6.3.9.3

7.1
7.2
7.3
7.3.1
7.3.2
7.4
7.4.1

7.4.2
7.4.3
7.5

7.6
7.7

8.1
8.2
8.2.1
8.2.2
8.2.3
8.3
8.4
8.5
8.5.1
8.5.2

[Tz U o =TI o] - U SRR 145
Forecast of Operating COSES .......cccooiieieieee e 146
Revenue forecast (including the calculation of tariffs)...............ccccooeeeeeee. 149
Forecast Of the tariff ..o 149
Tariff affordability ..........cooiiii e ————— 151
REVENUE TOMBCAST ...ttt e e e s e b e e e e e e as 152
Income statement and Balance sheet forecast.............cccoeeeeeeeeeeeeeee, 153
INCOME STALEMENT ... s 153
BalanCe SNEEL ......eiiiiiiiii e 154
Cash flow and financial indicators forecast............cccvvvviiiiiiiiieiriicieee e, 154
RVAY Lo 1 1T T o 11 - 1 PSSR 154
Cash flow and financial sustainability .............cccooiiiiiii 154
Financial performance of the project - NPV and IRR calculation ................. 155
SENSILIVILY ANAIYSIS ...cevviiiii i 157
Cost-benefit analysis / economic analysiS ........ccccceevivviiiiiiiieeeeccceeee e, 157
Analysis Of SOCIO-ECONOMIC COSES ......eiiiiiiiiiiiiiiee ittt 158
Analysis of SOCI0-eCoNOMIC DENETILS ........vviiiiiiie e 159
Economic rate of return (ERR) and economic net present value (ENPV)................. 162
Institutional deVeloOPMENT ... ..o e 163
Potential for WSS area eXteNSION.........cuvuuiiiiieeeeieeiiiiees e ee et eaeeeeeees 163
Competence of local public administration and inter-municipal cooperation 163
Institutional model for regionalisation .............cccccovviiiiiiii e 164
RyCTo (o]t 1 o] o =T r= 1 (o] SH PP URPPPRPPRIN 165
Delegated management CONIACE .............eeiiieeiiiiiiiiiiie e eeeeeaens 169
Steps to implement institutional framework ...........cccccccvivieeii e, 170
Selecting the management model of water supply and wastewater public

ST ][0 170
REQIONAI OPEIALON. ... . ciiiieeeicce e e e e et a e e e e e eeanes 170
Delegation of water supply and wastewater SErvices ..........ccccoeveeeeeeeeeriennns 170
Timeframe for regionalisation process of water supply and wastewater

LS /[ R 171
Corporate human resources development of the operator...............cccc........ 172
O P P e 173
Environmental assessment for the Feasibility Study ........c...c...oooes 175
Executive summary and CoONCIUSIONS..........ccoooeiiiiiieeieeeeee e 175
1] 1o o 18 ox 1o o [PPSR 178
Objective of the Environmental and Social Assessment............ccccccceeeeeeeen. 178
Y7111 g o (o] (oo | VUSSP 178
IS 180 1Y V== U 179
Legislation and legal approval procedure ............ooouuiiiiie i 179
Project description and 10CatioN..........cooooeeeeeieiieee e 179
Project implementation STAgES ........coooviiiieieeee e 182
(070 o 51 14U od1[0] g = =T = 182
(O 01T = 11 [0 I 7=V [ 183

Feas i bi | i ty st udmprofingwatet shpply gnd wagtevatér sedvices in the town of Ungheni,
localitesofZagar ancea, Semeni and Petrestio iv



Modernization of local public services, intervention area 2

8.6 Environmental and social baseline conditions ... 183
8.6.1  Physical envirOnNmMEeNt ...........oooiiiiiiiiiiii 183
8.6.2  Biological environmMEeNt ...........cooviiiiiiiiiiii 183
8.7 Environmental impacts and mitigation Measures. ... 184
8.8 Social and gender assessment of WSS project in Ungheni......................... 190
8.8.1  Social and gender issues in Moldova and in WSS project area................... 190
9 Procurement strategy and implementation plan.............cccoooeeeeeieeeeee. 194
9.1 (7T 1T - P 194
9.2 ProCUrEMENT PIAN ... 194
0.2.1  ProCuremMent Strat@QY .......oieeeeuuuiieeieiiieeeeies e e eais e e s eata s e e s et e s eatsaeeearaaaaaeees 194
9.2.1.1 Design & engineering contract / technical assistance ...........ccccccovviiiiiiieeeneiiciienenn. 195
9.2.1.2 Capital iNnvestmMent and gOOUS..........ocoiiiiiieiiiiie ettt 195
9.3 Project implementation Plan ...........coooiiiiiiiiii e e 196
9.3.1 Key steps of project implementation...............cciiiieiieeiiiieicicee e, 196
9.3.1.1 Concluding of funding arrangemENtS ..........ccooiriuriiiieeee e 196
9.3.1.2 Setting-up of project implementation SIFUCIUIES ..........cccceeviiiiiiiiiiiicr e 196
9.3.1.3 Procurement and implementation of consulting SErviCes ...........ccccccuvieeieeiinniiinnnen. 197
9.3.1.4 Procurement and implementation of works and supplies contracts ..............cccceennn. 197
9.3.1.5 Project monitoring and eValUation ..............cooiiiiiiiiiiinee e 197
9.3.2  Projectimplementation Plan ..............uuuiiiii i 198
10 RISK @NAIYSIS ooiiiiiiiii it e e et e e e e e eaanes 200
10.1 (1= = = | PRSP 200
10.2 ASSUMPLIONS ...ttt e e e e e e e e ettt e e e e e e e e eeabbaaeeeeaaeeennnes 200
10.3 Identification of adverse events and riSKS..........ccoooeeeiieiii e, 201
O 0 A o 1= 1 0= 11 ) SRRSO 202
10.3.2 Interpretation Of FiSK MatriX........cooeeeeeeieeeeee e 209
Annexes

Annex 3 [Legal and regulatory framework

Annex 4 [General information on consumers

Annex 5 |Investment Programme

Annex 6 [Financial and economic analysis

Annex 8 |Environmental impact assessment and gender aspects

Annex 11 [Conceptual drawings

Feas i bi | i ty st udmprofingwatet shpply gnd wagtevatér sedvices in the town of Ungheni,
localitesofZagar ancea, Semeni and Petrestio \



Modernization of local public services, intervention area 2

Tables

Table 0-1:
Table 0-2:
Table 0-3:
Table 1-1:
Table 2-1:
Table 2-2:
Table 2-3:
Table 2-4:
Table 2-5:
Table 2-6:
Table 2-7:
Table 3-1:
Table 4-1:
Table 4-2:
Table 4-3:
Table 4-4:
Table 4-5:
Table 4-6:
Table 4-7:
Table 4-8:
Table 4-9:

Table 4-10:
Table 4-11:
Table 4-12:
Table 4-13:
Table 4-14:
Table 4-15:
Table 4-16:
Table 4-17:
Table 4-18:
Table 4-19:
Table 4-20:
Table 4-21:

Table 4-22:
Table 4-23:
Table 4-24:
Table 4-25:
Table 4-26:
Table 4-27:
Table 4-28:
Table 4-29:
Table 4-30:
Table 4-31:
Table 4-32:
Table 4-33:
Table 4-34:
Table 4-35:
Table 4-36:
Table 4-37:

Table 5-1:

Summary of the investment cost (MillioN MDL) .........ccccovivereeiiiiiiieeeee e, 14
[ (o Tod 01 (=T 0 =T a1 B o] =T o PSR 15
Project implementation plan i Mile@StONES ..........cooiiiiiiiiiiiiie e 15
Main SEIVICE INICALONS .....vvvieiiiiiie ittt e e b e e e e 22
Population and area of the localities covered in this feasibility study.................... 24
Vital Statistics of Ungheni rayon for 2014, PErSONS........cccocueeeiiiireeeiiieeeeniieeeennes 25
Unemployment rate in the town of UNgheni (%0) .........cooorieieiiiiiieiniiee e 29
Number of active population in the town of Ungheni...........ccccovievviiiiiiiiiiiieeneee, 29
Number of the unemployed persons in the town of Ungheni ..............occcovieeeeen. 29
Main employers in the town of UNgheni.........c.cceveiiiiiiiniee e 29
Evolution of the average household disposable income ..........ccccccceeiiiiiciiienneeenn, 30
ME 6fpaal 6 Ungheni st.af.f. . . t.r.ali.ni.ng..naseds
General information about service area of FS localities. ...........ccccveeeveeiiiiciinnenn. 42
Public institutions in the feasibility study localities..........cccooeeieiiiieiiiiiiiiee e, 43
Business entities in the feasibility study localities...........cccoeeeeeeiiiiiiiiiiiiieccceeccce, 43
Water quality indicators (AUQUSE, 2015).......ccoiuiiiiiiiiiie et 46
Main technical parameters of the first level pumping station (PS-1) ...........c......... 47
Main technical parameters of the raw water transmission main................coceeeeunn. 48
Technical parameters of drinking water transmission Main...........ccccocvveeeviieeeenns 50
Nominal parameters of water booster pumping Stations ...........ccccovcvveeeviiereennnne. 51
Main technical parameters of the existing underground water reservoirs............. 51
Main technical parameters of water distribution network.............cccooeeiiiiiiiiiiciinnnn. 52
Main technical parameters of water distribution network.............ccccccoovviciiennnnenn. 52
Main technical parameters of water distribution network.............ccccccoovviciiennnnenn. 52
Percentage of water distribution network by diameter size .........cccooeeeiiiiiiiiieiennnn, 53
Water quality indicators (10 March, 2015) .......cc.ceeiiiiiiiiiiiie e 57
Main technical parameters of Water tOWErS ..........covuiiiiiiiie e 57
Technical parameters of water distribution network in Petresti village................... 58
Operational indicators for town of Ungheni and Zagarancea locality, 2014 .......... 60
The real water CONSUMPLION ......ouuiiiiiiieie it seaee e 61
WaALEE DAIANCE ... e e e e s 62

Statistics on pipe damage, 01 January - 31 December, 2014, town of Ungheni .. 63
Statistics on repairs accomplished in the period January 1, 2014 - December 31,

2014 in the town of UNGNENT .......cooiiiiiiii s 64
Operational indicators for 2014, Petrestivillage ..., 64
The real water consumption, Petresti Village ..o 65
The water balance for water supply system in Petresti village ..........ccccccoovevvnneee. 66
Statistics on pipe damage, 01 January - 31 December, 2014, Petresti locality .... 67
Statistics on repairs made, 01 January - 31 December, Petresti locality .............. 67
Main technical parameters of gravity sewerage Network............cccoecveveeviieeennnnnn. 70
Main technical parameters of gravity sewerage network............cccccceevviiiiieeeenennn. 70
Percentage of sewerage network by diameter Size.........cccoooiiiiiiiiiiiiiiiiiiieeen, 70
Main technical parameters of pressure sewerage Network .........ccccccoevvecvvvevereennn. 70
Main nominal parameters of the pumping equipment ............occccevviiie e, 73
Wastewater quality INAICALONS .........ooiieiiiiiiieeie e 76
Monthly volume of treated wastewater for 2014 ...........cccooiiiiiiiiieiiiei e 77
Main technical parameters of gravity sewerage network in Petresti village .......... 79
Wastewater quality indicators in Petresti Village.........cccooiuiiiiiiiiiiiiiiiiiees 79
Monthly volume of treated wastewater for 2014 ...........cccooiiiiiiiiiiiieeieiieeeee e 80
Available pre-feasibility and feasibility studies and technical documentation........ 80
[T o g I o T L= 10 0= =] S 89

Feas i bi | i ty st udmprofingwatet shpply gnd wagtevatér sedvices in the town of Ungheni,
localitesofZagar ancea, Semeni and Petrestio Vi



Modernization of local public services, intervention area 2

Table 5-2:
Table 5-3:
Table 5-4:
Table 5-5:
Table 5-6:
Table 5-7:
Table 5-8:
Table 5-9:

Table 5-10:
Table 5-11:
Table 5-12:
Table 5-13:

Table 6-1:

Table 6-2:
Table 6-3:
Table 6-4:
Table 6-5:
Table 6-6:
Table 6-7:
Table 6-8:
Table 6-9:

Table 6-10:
Table 6-11:
Table 6-12:
Table 6-13:
Table 6-14:
Table 6-15:
Table 6-16:
Table 6-17:
Table 6-18:
Table 6-19:
Table 6-20:
Table 6-21:

Table 6-22:
Table 6-23:
Table 6-24:
Table 6-25:
Table 6-26:
Table 6-27:
Table 6-28:
Table 6-29:

Table 7-1:
Table 7-2:
Table 7-3:
Table 8-1:
Table 9-1:
Table 9-2:
Table 9-3:

Table 10-1:
Table 10-2:
Table 10-3:

Water demand ProJECLION .........eiii ittt ettt 91
Wastewater flow and load projection ...........cccceeeiiiiiiiiiee e 92
Water demand projection versus currently available production capacities.......... 93
Unit costs for water supply faCiliti€S ........ccuuvieiiiiieii e 93
Unit costs for wastewater faCiliieS.........oovveiiiiiiiieiiie e 94
Development of connection rates water SUPPIY .....cccvvvreeeeeeeiicciiieee e 97
Development of connection rates WasStEWaLer .............covvveeerriieeeiriiiee e 101
TeChNICAl ASSISTANCE.........eviiiiiie et e e e e e e e e s anenes 117
Proposed investment measures and phasing .......cccccccveeeiiviiiiieee e, 121
The investment plan for PRase 1. 126
The investment plan for PRase 2 .........c..ooiiiiiiiiiii e 126
Summary of the investment plan for Phase 1 and Phase 2 ........cccccccceevvviinneeen. 129
Gross Domestic Product annual percentage of change based on the information
provided by Poverty Reduction Strategy (%0).......coocueeeriiiieeiniiieeeriiee e 132
Gross Domestic Product projection by World Bank (%) .......cccooeeeeeiiiiiiiiinne. 133
GDP annual percentage of change in the feasibility study (%) ........................... 133
GDP annual percentage of change projection 2025-2045 (%) ........cccoveeeriveeeenns 133
Gross average monthly salary (MDL) .......c..eeiiiiiiiiiiiieeeiieee e 134
The forecast of gross average monthly salary for the next years (MDL)............. 134
The forecast of gross average monthly salary growth for the next years (%) ..... 134
The forecast of gross average monthly salary growth, 2020-2045 (%)............... 135
Forecast of disposable household income, 2015-2020........ccccceeeeeeiieeeiieeeeeeeeennnn 135
Forecast of disposable household income, 2020-2045........ccccooeveeiiiviiieeeeeeeeenn, 135
Increase of electrify PriCES (Y0) ...coouriieiiiiieiiiee e 136
Bal ance SheetCan@afl OMBLN@AEA ..., 137
Profit and Losses Efahatéide iin.gbe.nME..0.238a
Cash Flow State@antnl 6f UMB.hé&Ap.a.......... 139
FINANCIAl INAICALOTS .....eeiiieee e e e e e e e e e e s 140
Revenues from water supply/ wastewa.t.240
Evolution of tariffs, 2013-2015 ......cooiiiiiiiiiiieie e 141
Detailed cost structuref or 2014 <&fanME 66 Ama..h.e.n.i....... 141
INVESTMIENES ... s 142
Summary of the investment costs (MDL mil.).............ccc 143
Methods used for assessing the amount to be financed from each source of
FINANCING ..t 145
Summary of the financing sources (MDL Mil.)........cccccooii 145
Summary of the investment implementation schedule (MDL mil.) .......c.cccvveennee 146
Summary of the operational costs projections (MDL mMil.) ........cccceviiiieiiiiinennns 147

Tariff calculation for the..aop.t.i.on..o oot
Revenues forecast for the .opt.i.an..0wil5h
Net profit forecast for the..owi.t.h..p 58]

Assumption for calculation of working capital...........ccccceiiiiiiiii e, 154
Cash flow forecast for the ..4Qwi.t.h..pr.o55e
Comparative analysis of the organisational-legal forms...........ccccccviviiiiiiennns 166
Time schedule of regionalisation of the SErviCes.........ccccccviiieii i, 171
Staff PrOJECHIONS ..oooiieee e 173
Environmental impacts and mitigation MeasUres .........cccccoevuviiiieieeeiniiiiieeeeeeennn 185
Summary cost breakdown Per CONIACE ...........ocueeieiiiiiee i 195
ProCUremMENt PIAN.........eiiiieii et e e e e e 196
Project implementation Plan ... 199
Risk matrix, political and PoliCY FSKS .......c..ceeiiiiieeiiiiiie e 203
Risk matrix, iNStIULIONAl FISKS......cuuueiiiiieiieieee et e e 204
Risk matrix, finANCial FSKS .........ccoiiiiiiiiiiie e 207

Feas i bi | i ty st udmprofingwatet shpply gnd wagtevatér sedvices in the town of Ungheni,
localitesofZagar ancea, Semeni and Petrestio vii

Service:

h proje
project
ectd sc

ctd scel



Modernization of local public services, intervention area 2

Table 10-4:
Table 10-5:

Figures
Figure 0-1:

Figure 0-2:

Figure 1-1:
Figure 1-2:
Figure 2-1:
Figure 2-2:
Figure 2-3:
Figure 2-4:
Figure 3-1:
Figure 4-1:

Figure 4-2:
Figure 4-3:

Figure 4-4:
Figure 4-5:
Figure 4-6:
Figure 4-7:
Figure 4-8:
Figure 4-9:

Figure 4-10:
Figure 4-11:
Figure 4-12:
Figure 4-13:
Figure 4-14:
Figure 4-15:
Figure 4-16:
Figure 4-17:
Figure 4-18:
Figure 4-19:
Figure 4-20:
Figure 4-21:
Figure 4-22:

Figure 5-1:
Figure 5-2:
Figure 5-3:

Figure 5-4:

Risk matrix, project implementation and management risks .............cccoocveeennnnnn. 208
RISK IEVEL ...t 209

Scheme of proposed extensions of the water supply system in the town of

Ungheni and the localities of Zagarancea, Semeni and Petresti.............ccccccoeeens 9
Scheme of proposed extensions of the wastewater system in the town of Ungheni

and the localities of Zagarancea, Semeni and Petresti.............occceeeeieiiiiniiinnen. 11
Project pipeline Process iN OVEIVIEW..........ueiiiiiiiieiiiiee et 18
Project development and implementation ............ccoooeeiiiiiiiiiiiececcccccc e 19
Map Of the FS 10CAlItIES......ccci e 23
United Nations Development Programme population forecast for Moldova.......... 26
Population forecast for town of Ungheni, 2014-2050 .........ccooeeeiieiieieeieieecceeceeeennn 27
Population forecast for rural areas covered by the FS, 2014-2050...........ccccccunn. 28

ME 6Lpaal &6 Ungheni or.g.a.ni.s.at.i.onal..ch3art

Water supply scheme of the town of Ungheni and in the localities of Zagarancea,

SEMENT AN PEITEST....ccciiiiiieiiiiii et 45
Technological scheme of water supply system in the town of Ungheni and in the
localities of Zagarancea, Semeni and Petresti........cccccceveeeiiiciiiiiiiie e, 46
Raw water abstraction facilities. Pump group SEWATEC K200-4006-SEN
225M04. Pump group FA 15.84 DEMI-250/20 .......ccceeiiiiiiiiieiiie e 48
Water Treatment Plant. Horizontal longitudinal clarifiers............cccooooeiniiiinnnne. 49
Water treatment plant. Open quick filter. Reagent building .........cccccooevviiiiinnnnen. 50
Water distribution network in the town of Ungheni and Zagarancea locality.......... 54
Water distribution network in Semeni 10Cality ..........cccccovviiiiiiniiiin e, 56
Water towers in Petresti I0CAlILY..........cooiiiiiiiii e 58
Water distribution network in Petresti locality .................ccoo 59
Operational INdICAOrS ........ccooiiiiiii 61
WaALEr DAIANCE ...t e e e r e e e e e e e e 62
Operational INAICAOrS ........ccooviiiiiie 65
WALl DAIANCE .....oiiiiiiiie e 66
Scheme of wastewater system in the town of Ungheni and Petresti village ......... 69
Sewerage network in the town of Ungheni ..., 72
Main wastewater pumping station: Contact chamber. Engine room ..................... 74
Wastewater treatment plant: Energy dissipater. Mechanical screens................... 75
Wastewater treatment plant: Digester-settler. Active sludge aeration tank........... 75
Wastewater treatment plant: Secondary settlers. Contact chamber ..................... 76
Quality analysis of influent and effluent wastewater in the town of Ungheni......... 77
Sewerage network in Petresti I0Cality ..........ccoovuviieiiiiie i 78
Wastewater treatment plant in Petresti village ...........cccoooiiiiiiiiiiiii s 79
Scheme of existing and proposed extensions of the water supply system in the
town of Ungheni and the localities of Zagarancea, Semeni and Petresti.............. 98
Hydraulic Scheme of existing and proposed extensions of the water supply system
in the town of Ungheni the localities of Zagarancea, Semeni and Petresti........... 99
Scheme of existing and proposed extension of the wastewater system in the
localities of Zagarancea, Semeni and Petresti (OVErview)..........ccccoeeeevvieeeenenn. 103
Scheme of existing and proposed extension of the wastewater system in Ungheni
TOWN @NA ZAGATANCEA ... . .uueiiiieeeii ittt e e e e ettt e e e e e s ettt e e e e e e s s e sanbreeeeaaeesaanne 104

Feas i bi | i ty st udmprofingwatet shpply gnd wagtevatér sedvices in the town of Ungheni,
localitesofZagar ancea, Semeni and Petrestio viii



Modernization of local public services, intervention area 2

Figure 5-5: Scheme of existing and proposed extension of the wastewater system in the
localities of Semeni and PetreSti........c.ooviiiiiiiiie i 105
Figure 5-6: Existing and proposed water supply system in the town of Ungheni and the locality
Of ZAGATANCEA. .....eii ittt e et e e e b e e e aaes 107
Figure 5-7: Existing and proposed water supply system in the locality of Petresti ................ 108
Figure 5-8: Existing and proposed extension of the wastewater system in the town of Ungheni
and the locality Of ZagaranCea............ueeiiuiiiiiiiiiiee e 113
Figure 5-9: Proposed extension of the wastewater system in the locality of Semeni............ 114
Figure 5-10: Existing and proposed extension of the wastewater system in the locality of
S (=T PRSP 115
Figure6-1: Operator6és income cost o.f...s.al.es...and139
Figure 6-2: Structure of the project INVeStMENt COSES.........cvvieiiiiiiiiiiiice e 144
Figure 6-3:  Structure of project fINANCING (90) .....evvviriiiiiiiiieiiieieeeeeeeeeeeee e eeeeeeeeeeeeeaenane 146
Figure 6-4: Forecast of the tariff for water (MDL/m3) ............................................................. 150
Figure 6-5: Forecast of the tariff for wastewater (MDL/m?’) .................................................... 151
Figure 6-6: Proposed tariff and tariff affordability (MDL/mS) ................................................... 152
Figure 8-1: Scheme of existing and proposed water supply system in the town of Ungheni and
Zagarancea, Petresti and Semeni l0Calities ...........cooccviiiiieeeiiiiiiiiie e, 176
Figure 8-2: Scheme of existing and proposed wastewater system in the town of Ungheni and
Zagarancea, Petresti and Semeni l0Calities ...........cooccviieeieeiiiiiciiiie e, 177
Figure 8-3: Scheme of existing and proposed water supply system in the town of Ungheni and
Zagarancea, Semeni and Petresti villages (Phase 1) .........cccccoeiiiii. 180
Figure 8-4: Scheme of existing and proposed wastewater system in the town of Ungheni... 181
Feasi bi | i ty st udnyrofingwatet supply gnd wast@vater sedvices in the town of Ungheni,

localitesofZagar ancea, Semeni and Petrestio iX

et

prof i



Modernization of local public services, intervention area 2

Acronyms and abbreviations

ADA Austrian Development Agency

AMAC Association -@Moaldova Apa

ANRE National Agency for Energy Regulation

ASAD Active Sludge Aeration Tanks

ATU Autonomous Territorial Unit

BAU Business as Usual

BOD Biochemical Oxygen Demand

CBA Cost-Benefit Analysis

CCTV Closed-circuit television

CNAS National Social Insurance House ( Casa Na™Hi onal t de Asigur

COD Chemical Oxygen Demand

CzDA Czech Development Agency

DMA District Metering Area (zone for active leakage control)

DR Development Region

DRC Development Region Centre

DRN Development Region North

DRS Development Region South

EBRD European Bank for Reconstruction and Development

EIB European Investment Bank

EIM Environmental Impact Assessment

ENPV Economic Net Present Value

ERR Economic Rate of Return

ESA Environmental and Social Assessment

EU European Union

EUR Euro- official currency of the European Union's member states

FFE Foreign Funded Enterprises

FIDIC F®JA®r ati on I nternati onal e-Indtemationhl Feg@®ationeflCons
sulting Engineers (engl.)

FNPV(C) Financial Net Present Value of the Investment

FNPV(K) Financial Net Present Value of the Capital

FOPIP Financial and Operational Performance Improvement Programme

FRR(C) Financial Rate of Return of the Investment

FRR(K) Financial Rate of Return of the Capital

FS Feasibility Study

GD Government Decision

GDP Gross Domestic Product

GlZ Ger man Devel opment Cooperation throughuD
sammenarbeit

GPS Global Positioning System

HDPE High-density polyethylene

IFA International Financing Agency

IFI International Financial Institution

IFO Institute of Financial Operations

|[@ International Insurance Company

IMF International Monetary Fund

IPE Individual Private Enterprise

IRR Internal rate of return

IWA International Water Association

JSC Joint Stock Company

Kfw Kreditanstalt f¢r Wiederaufbau (KfW Ger m
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LGA Local Government Association

LIP Long-Term Investment Programme
LPA Local Public Administration

LT Long term

Ltd. Limited Liability Company

MBBR Moving Bed Biofilm Reactor

MDL Moldovan Lei

ME Municipal Enterprise

MLPS Modernization of Local Public Services
MoE Ministry of Environment

MRDC Ministry of Regional Development and Construction
MT Medium term

MWWPS Main Waste Water Pumping Station
n/a Not available

n/f Not functional

NBS National Bureau of Statistics

NDS National Development Strategy

NEF National Ecological Fund

NFRD National Fund for Regional Development
NHIC National Health Insurance Company
NIF Neighbourhood Investment Fund
NIS Network Information System

NP Nominal Pressure

NPV Net present value

NRW Non-Revenue Water

OD Outside Diameter (of pipe)

PAAS \Water Supply and Sanitation Plan
PAI Project Area of Influence

PE Population Equivalent

PEG60 Population Equivalent based on 60 g BOD/capita/day
PH Phase

PIP Priority Investment Programme/Plan
PIU Project Implementation Unit

PP Poly-propylene

PPC Possible Project Concept

PPP Public-Private Partnerships
PS/WPS/WSPS|Water (Supply) Pumping Station
PVC Polyvinyl chloride

PWG Project Working Group

Qdmax Maximum daily dry weather flow
QDWF Maximum hourly dry weather flow
QSWF Maximum hourly storm water flow
RDA Regional Development Agency

RDS Regional Development Strategy

RM Republic of Moldova

ROA Return on Assets

ROC Regional Operating Company

ROE Return on Equity

RPP Regional Planning and Programming
RSP Regional Sector Programme

RtG 0O Reatdtggo 0 Pr oj ect
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SCADA Supervisory Control and Data Acquisition
SDI State Design Institute

SEE State Ecological Expertise

SEI State Ecological Inspectorate

SGAP Social and Gender Action Plan

SN Sewerage network

SNiP Norms and Rules in Construction

SoE State-owned Enterprise

ST Short term

TA Technical Assistance

TC Trading company

TP/WTP \Water Treatment Plant

USAID United States Agency for International Development
VAT Value-Added Tax

\VPC Viable Project Concept

\WB \Word Bank

WDS \Water distribution networks

WSS \Water Supply and Sanitation

WT \Water Tower

WWPS \Waste Water Pumping Station

WWTP \Waste Water Treatment Plant
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Glossary

The main definitions used in this document are following:

Aquifer T underground layer of rock or other types of geological layers with a porosity
and permeability able to allow a significant the flow of underground water or to capture
significant quantities of underground water.

Water transmission main i a part of water supply system, comprising pipelines in-
cluded between water intake and public transportation or distribution networks.

Agglomeration i an area where the population and/or economic activities are suffi-
ciently concentrated for urban waste water to be collected and conducted to an urban
waste water treatment plant or to a final discharge point (definition according to Di-
rective 91/271/EEC).

Water supply 1 overall activities and works carried out with the aim to capture treat,
transport, store and distribute drinking water to the final consumers.

Raw water i Intake water before any treatment or use.

Water sold 1 authorised water consumption which is billed and generate revenue (also
known as revenue water). It is equal to billed and metered water consumption plus the
billed unmetered water consumption.

Non-revenue water (NRW) i is the difference between the total system input volumes
of water and the billed authorised water consumption. Drinking water i water intended
for human consumption, to be used directly or indirectly, for a long period of time with-
out affecting negatively the health, which is as follows:

1 All water either in its original state or after treatment, intended for drinking, cook-
ing, food preparation or other domestic purposes, regardless of its origin and
whether it is supplied from a distribution network, from a tanker, or in bottles or
containers;

1 All water used in any food-production undertaking for the manufacture, pro-
cessing, preservation or marketing of products or substances intended for human
consumption, unless the Ministry of Health and Ministry of Agriculture and Food
Industry approved the use of water for technological purposes, showing that wa-
ter used do not affect the quality and wholesomeness of the food stuff in their
ready to use condition/state;

1 Water from local sources, such as wells, springs, etc., used for drinking, cooking
meals or other domestic purposes.

Treated water T water that is intended for human consumption and use, considered to
be free of toxic substances and pathogenic bacteria, cysts and viruses; good drinking
water that has been or will be further treated in order to improve the aesthetic quality
and/ or reducing the content of undesirable minerals and other substances known or
unknown, by one or more water treatment processes on the site where it is used.

Surface water i still water and flow water having contact with the soil surface.

Storm water i is pure rainwater plus anything the rain carries along with it and snow
melting.

Groundwater i waters below the soil surface, in the zone of saturation and in contact
with the soil or the subsoil.
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Industrial wastewater i any waste water which is discharged from premises used for
carrying on any trade or industry, other than domestic wastewater and run-off rain wa-
ter.

Domestic wastewater i waste water from residential settlements and services which
originates predominantly from the human metabolism and from household activities
(definition according to EU Directive 91/271/EEC).

Urban wastewater i means domestic waste water or the mixture of domestic waste
water with industrial waste water and/or run-off rain water.

Wastewater 17 waters that come from domestic, social and economic activities, contain-
ing pollutants or residues, this water being adversely affected in quality by anthropo-
genic influence, the physical, chemical and bacteriological baseline being changed.

Water service connection i a segment of the public water supply network, which pro-
vide the link between the water distribution network and internal piping of the buildings.

Service connection i the realisation by the operator of public water supply and sew-
erage networks of a permanent connection of t he
facility to public water supply and / or sewerage networks.

Water tower i an elevated structure supporting a water tank constructed at a height
sufficient to pressurise a water supply system for the distribution of drinking water, and
to provide emergency storage for fire protection. The water tower is composed of a
metal, reinforced concrete or varied shape bricks reservoir (usual spherical one) and
pillar for support.

Manhole T underground construction designed for the protection and access to the
flow control valve for water, drain, ventilation, etc.

Concentration I mass-volume ratio of the total volume of wastewater discharged with-
in a certain timeframe.

Pipeline i assembly of pipes, by means of which the water is transported.
Pressure pipe i rising pipe for transportation under pressure of water or wastewater.

P.E. (population equivalent) - means the organic biodegradable load having a five-
day biochemical oxygen demand (BOD5) of 60 g of oxygen per day

Consumer T person or organisation that uses water supply and wastewater services or
commodities according to a contract with the operator.

Biochemical oxygen demand (BOD) 1 is the amount of dissolved oxygen needed (i.
e., demanded) by aerobic biological organisms to break down organic material present
in a given water sample at certain temperature over a specific time period or the con-
centration of dissolved oxygen, in the given conditions (t days at 20 degrees Celsius
with or without nitrification inhibition) by biological oxidation of organic material and / or
inorganic water.

Chemical oxygen demand (COD) i the concentration of the oxygen required to oxi-
dise soluble and particulate organic matter in water.

Water quality indicators i pollutants values, based on scientific researches, devel-
oped and updated by competent national authority. The concentration criteria and rec-
ommended values, or narrative descriptions that should not be exceeded for a water
body to protect aquatic life or human health. Volume of water/water flow rate 1 is the
volume of fluid which passes through cross-section pipe within a unit time.
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Biological treatment T the biological treatment of wastewater using a biological pro-
cess with a secondary settlement or another process, which complies with actual na-
tional standards.

Mechanical treatment i treatment of waste water by means of a physical process
and/or chemical process, involving settlement of suspended solids or other processes
in which the BODs of the influent wastewater is reduced by at least 20%, and suspend-
ed solids at least 50%.

Tertiary treatment (advanced) i treatment process which results in a more advanced
treatment than that obtained by mechanical and biological wastewater treatment or it is
the additional process designed to improve the quality of purified water so that it can be
discharged into the natural environment or re-used.

Septic tank T is an underground reservoir designed for wastewater obtained from a
household. Bacteria from wastewater decompose organic waste and sludge deposits
on the bottom of the tank. The effluent flows into the soil through the drainage chan-
nels.

Drinking water supplier T business entity, which supply drinking water to consumer
on a centralised basis.

Spring T the place where the underground water, meeting the hydrogeological favour-
able conditions, is brought to the ground surface (if the water carrying permeable water
bed which ends top-down at the ground level on an impermeable bed, the water bed
can only reach the surface to form springs).

Underground dam i a watercourse (lake) embanked by a dam, levee, dam or other
barrier. It is used for collecting and storing water to a future use.

Suspended solids (SS) 1 the concentration of solids in a liquid, usually determined by
filtering or centrifuging and then drying under specified conditions.

Groundwater level T level under which the soil is saturated with water.

Real water consumption (specific water flow rate) i the volume of water consumed
by one customer during 24 hours to meet the physiological and domestic needs under
normal and exceptional operation conditions of the water supply system (I/c/d).

Sanitary and hygienic (quality) standards for drinking water i physical-chemical,
microbiological and organoleptic indicators which drinking water must meet in order to
endanger the health consumption; indicators are established in sanitations rules and
standards approved by the Government.

Operator 1 a legal person operating and maintaining a public water supply and/or sani-
tation system providing the consumers with public water supply and/or wastewater ser-
vices based on a direct contract.

Sludge - means residual sludge, whether treated or untreated, from urban waste water
treatment plants.

Sludge dewatering - drying and sludge dewatering structure by removing water and
evaporating it.

Apparent (water) losses/commercial losses - including all types of errors associated
with consumer metering and data processing errors (meter reading and billing), plus
unauthorised consumption (theft or illegal use).

Water loss - is a quantity of water, which leaks from installations or network because
of poor tightness of pipe joints, emergencies and etc. Determinative factors are: pres-
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sure, deteriorated conduits, low quality of pipes materials and execution, soil character-
istics, traffic loads, corrosion of pipelines (due to vagabond electric current), grade and
type of measurement.

Real (water) losses/physical losses - involving leaks and spills from tanks/reservoirs,
losses related to pipe connections up to counter and water transport and distribution
pipes leaking up to the consumer's meter.

Water supply and sanitation program (WSSP) - is a document planning investments
for the long term development of the water supply and sanitation infrastructure, worked
out for a specific region, rayon or locality (municipality, city, village, commune), so as to
perfectly fit the existing systems as well as the funds and constraints related to the lo-
cal water sources and the provisions of the law in force. Water intake structure - all
construction structures and facilities which serve for the introduction of the necessary
volume of water in the water transmission main (abstracted from a river, lake, reservoir,
etc.) with the purpose of water supply or irrigation.

Sewer connections i sewer collector provides the connection between the indoor
consumer sewer facility and public sewer collector.

Water resources - sources of water that are useful or potentially useful including sur-
face waters, ground water and atmospheric precipitations/rainfall Sewerage network -
a system of underground pipelines and additional structures collecting and transporting
urban and/or industrial wastewater.

Water distribution network - created from pipelines, armature and other structures
which supplies water to consumers. It is the most expensive facility/object, because of
lengths, service works and water losses.

Underground water reservoir - storage of water volume needed to: compensate the
consumption per hour, emergency reserves and reserves required for firefighting.

Water supply system i a set of constructions and sites, operating installa-
tions/facilities, and specific endowments, by which the water captured from a natural
source is treated, transported, stored and distributed to the consumers based on a sta-
ble pressure, according to the quantity and qualify norms in force.

Wastewater systemi a number of structures and facilities, networks, pumping sta-
tions, wastewater treatment plants etc. by which the evacuation, transportation, treat-
ment and disinfection of wastewater and sludge management is carried out. Treated
and disinfected wastewater is discharged into a water stream or other natural water
body.

Drilled or shallow well - underground water intake construction/structure, which main
dimension is developed by vertical line, aiming to reach the ground water resources;
structure or installation/facility used with the purpose to obtain groundwater from an
aquifer for an advantageous use.

Water quality standard - concentrations/ maximum admissible values recommended
or mandatory for chemicals and microorganisms in drinking water. These amounts are
established for the water used by municipalities (provided by public water supply sys-

tems), industrial and agricultural enterprises and entertainment areas.

Wastewater treatment plant - consisting of all wastewater treatment installations; their
size and form varies according to the adopted methods of treatment; mechanical
treatment consists in removing of suspended solids by physical processes from
wastewater; the biological treatment uses the activities of microorganisms to oxidise
and mineralise the organic substances in wastewater, which previously was subjected
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to a mechanical treatment Water pumping station - to ensure on demand the required
pressure in the distribution network.

Wastewater pumping stations i the pumping stations to be provided and designed in
cases when configuration of the relief does not give possibility to collect and transport
wastewater gravitationally. In such cases wastewater is pumped by pressure pipelines.

Water treatment plant - used for enhancing the quality of raw water from the river to
the water quality criteria necessary for human consumption.

Water supply source - water natural resource (surface water, groundwater, etc.) to be
used (or could be used) with the purpose to abstract water in the water supply system.

Sludge Treatment - all stages of transformation of sludge with the purpose to be used
or disposed which could include thickening, stabilizing, conditioning, thermal hydrolysis,
dewatering, drying, disinfection, sludge incineration.

Pipe i unit/piece in the cylindrical form, hollow in interior, made of metal, plastic, etc.
and used for the distribution and transport of water and wastewater.

Sanitary protection area i unique territory, which includes water sources, construc-
tions and water supply installations/facilities for water protection.

Feas i bi | i ty st udmprofingwatet shpply gnd wagtevater sedvices in the town of Ungheni,
localtesofZagar ancea, Semeni and Petresti6 5



Modernization of local public services, intervention area 2

Executive summary

Since 2010, the Modernization of Local Public Services Project (MLPS), acting on mu-
tual agreement between Moldovan and German governments, has supported Moldo-
van Local Public Authorities (LPAS) in extending and modernizing service provision in
water supply and sanitation, solid waste management, regional and local roads, and
energy efficiency of public buildings sectors.

The MLPS Project has the objective to improve the local public service delivery by local
planning and programming, improving local public services infrastructure, capacity de-
velopment of local public administration and local public service providers. As part of a
major planning and programming program, MLPS committed to facilitate the develop-
ment of pipeline of feasible, cost-effective investment projects in the aforementioned
sectors.

This Feasibility Study (FS) Report proposes a structured phasing of the Priority In-
vestment Programme (PIP) and creating necessary conditions for further implementa-
tion of the PIP in Ungheni Rayon. The FS particularly focuses on implementation of
the first phase of the PIP, covering period of 2015-2018 and further named the Pro-
ject.

The PIP covers the area of the town of Ungheni as well as the localities Zagarancea,
Semeni and Petresti . The Project includes the town of Ungheni only.

Main beneficiaries of this study are the inhabitants from the above-mentioned localities,
which will have access to improved Water Supply and Sanitation (WSS) services

Problem statement and Objective

The following major problems to be addressed in this feasibility study were identified
during the preliminary project phases:

1 Insufficient area coverage of the WSS services. While most of the town of
Ungheni and localities benefit from water supply, the wastewater services are
provided only to a limited urban area;

1 Unsatisfactory levels of service, including:

o Continuity of water and wastewater services. Although central part of Ungheni
Town is continuously provided with water, some marginalized parts of the
town have often interruptions supply due to bursts, leakages and insufficient
network pressure. Certain parts of the town continuously suffer of sewer
blockages.

As for the operational efficiency, the main problems encountered by the company are,
as follows:

1 High non-revenue water (NRW) ratio. Increased level of NRW results (around
37% in 2015) results in higher energy consumption for water pumping and con-
sequently increased water tariffs;

1 High staff efficiency ratio, as a result of inefficient operation of facilities and over-
staffing of the utility;

9 Poor asset management and lack of preventive maintenance, resulting in obso-
lete pipelines and facilities.
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The objective of the present feasibility study is the development of an affordable,
least-cost and cost-effective phased investment program for water and wastewater in-
frastructure to be rehabilitated and extended, as well as facilitation of regionalization of
the WSS services.

The aim of the PIP is to extend the coverage and connection rates of the population
connected to the regionalized water supply services by 14% from 86% to 100% of cov-
erage rate and by 14% from 69% to 83% of connection rate, as well as increase of
coverage and connection rates to wastewater services by 31% from 65% to 96% of
coverage rate and by 19% from 44% to 63% of connection rate.

The aim of the first phase (the Project, 2015-2018) for the town of Ungheni is to extend
the access of the population to the water supply services by 2% from 98% to 100% of
coverage rate and by 2% from 79% to 81% of connection rate, as well as increase of
coverage and connection rates to wastewater services by 4% from 78% to 82% of cov-
erage rate and by 2% from 53% to 55% of connection rate.

Legal aspects

In the process of regulating and developing the water supply and wastewater services
sector the competences belong to the central public authorities, while the establish-
ment, organization and management of these services is the responsibility of local au-
thorities and operators of public water supply and wastewater services.

The main sector policy document, Strategy for Water Supply and Sanitation (2014-
2028) includes new approaches on structuring, financial planning and project identifica-
tion, on which should be based sector development and institutional reforms in the sec-
tor in order to overcome excessive through regionalization.

"Regionalization” is the main aspect of the development policy of the water supply and
wastewater services sector. This policy aims to improve sector performance through
better management and professionalism, and benefiting from economies of scale as
well.

Currently, the public water supply and wastewater services are organized and operated

in the town of Ungheni bhZCaMahdclUpgheBkBnt ahpseés s
founder is Ungheni Local Council. The enterprise provides water supply and

wastewater services within the town of Ungheni and within the localities of Semeni and
Zagarancea from commune of Zagarancea as wel|l

I Pet r eoseisdie founder is Petresti Local Council, is the provider for water sup-

ply service within the commune of Petresti.

Taking into consideration the national WSS and the positive aspects of regionalization
of WSS public services learnt from international experience, it is recommended to pro-
mote the joint operation of the service and development of the services and infrastruc-
ture projects. This policy was supported unanimously by the local authorities in all ad-
ministrative units: Ungheni, Zagarancea and Petresti.

The institutional model of regionalization of water supply and wastewater public ser-
vices in Ungheni Rayon, developed under the current legislation, comprises two key
elements:

1 Regional Operator;

1 Delegated management contract which regulates the relationship between re-
gional operator and local authorities.

Feas i bi | i ty st udmprofingwatet shpply gnd wagtevater sedvices in the town of Ungheni,
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Regionalization of water supply and wastewater services will involve the extension of
service areas in all localities included in the feasibility study, initially in the urban areas,
and afterwards in the rural areas. The establishment of the regional operator, through

reorganizatonof t he Muni ci paCareEaltée ripmrgrsenid,Apvai | | requ

changes in its organizational structure in order to cover the increasing demands of ex-
panding service area.

Technical aspects and investment program
The Investment Program includes

9 Short-term;

T Medium-term;

i Long-term measures.

The short-term measures are referred to as Priority Investment Measures and are
again sub-divided into two sub-phases as follows:

9 Phase 11 priority measures to be implemented until 2018;

1 Phase 21 priority measures to be implemented between 2018 and 2021 (de-
pending on the availability of funds and the capacity of the implementing and op-
erating agency this period might be extended).

Priority investment measures retained in Phase

which further assessments have been carried out in this study (Option Analysis, Finan-
cial Analysis, Environmental Assessment, etc.).

Investment framework
Water Supply:

Currently there are 30,269 inhabitants (79% connection rate) in Ungheni Town and
1,614 people (83% connection rate) in the locality of Zagarancea are supplied with wa-
ter from the existing waQemalsumpngrhesystem of

Further, an extension of the water supply network of Ungheni Town to the locality of

Semeni is in progress (ongoing construction works). The locality of Petresti (2,411 con-

sumers in 2014, 63% connection rate) is currently not connected to the water supply

system of Ungheni Town but supplied through its own water source (well and spring).
Currently there is no supply siCamtad de Uinmg hteme
but the water supply network is in poor condition and its rehabilitation is urgently need-

ed. The water quality in Petresti Locality is not compliant with the national standards

(high nitrate concentration) and therefore it is proposed to connect this locality to the

water supply system of Ungheni Town, which has sufficient capacities to provide water

with compliant quality.

The investment measures proposed within the framework of this study include inter alia
the rehabilitation and extension of the distribution network in Ungheni Town and con-
nection of the water supply system of Petresti to the water supply system in Ungheni
Town (transmission main and pumping station). These measures are consistent with

ME

S

€

thelong-t er m i nfrastructureregveltommasturglsans Threo j

measures would increase the water supply connection rate in Ungheni Town from cur-
rently 79% (population of 30,269) to 81% (population of 31,005) in 2018 (after imple-
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mentation of Phase 1) and to 85% (population of 32,937) in 2021 (after implementation
of Phase 2).

Figure 0-1:  Scheme of proposed extensions of the water supply system in the town of Ungheni
and the localities of Zagarancea, Semeni and Petresti
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Source: GIZIMLPS

Wastewater:

Currently only Ungheni Town is partly endowed with an existing wastewater system,
while in the other three localities no wastewater system exists. In Ungheni Town, about
20,433 people (53% connection rate) are currently connected to the sewerage network.
The localities of Zagarancea (1,956 inhabitants in 2014), Semeni (1,986 inhabitants in

! The coverage rate would be 100% in 2018 but it is assumed that only part of the customers will connect immediately
after project implementation while the connection rate will gradually increase until the end of the planning horizon.
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2014) and Petresti (3,855 inhabitants in 2014) are planned to be connected to the
wastewater system of Ungheni Town.

In Ungheni Town an extension of the sewerage network of about 46.5 km? is proposed
in order to increase the coverage rate from currently 78% to 99% and the connection
rate from 53% to 66% until the year 2021°. Further, rehabilitation of about 20 km sew-
erage network is proposed due to the frequent emergency cases in the existing sewer-
age network. Additionally, the pressure mains between the main wastewater pumping
station (MWWPS) in the town centre and the existing WWTP in Valea Mare have to be
replaced (20.4 km). In the three localities of Zagarancea, Semeni and Petresti an ex-
tension of the sewerage network of about 45.3 km* is proposed to increase the sewer
connection rate to 49% in average.

Wastewater load generated in Ungheni Town and the three localities in the vicinity of
the town is projected to increase from currently 23,086 P.E. to 47,229 P.E. in 2045. A
preliminary analysis reveals that connection of all three localities to the WWTP in
Ungheni Town would be the least cost option. The existing WWTP shall be abandoned
and a new WWTP with a capacity of 43,661 P.E®. would be necessary to treat
wastewater volume projected for Ungheni Town and the three localities in the year
2030. In order to avoid overcapacities, a staged approach for developing the capacities
of the WWTP in Ungheni is recommended. A thorough agglomeration study (proposed
to be included in Phase 1 of this project) has to be carried out for the entire rayon in or-
der to assess which localities should be connected to the WWTP in the rayon town in
the future.

% Including pressure sewers
® After implementation of Phase 2 of the proposed project measures
* Including pressure sewers

® Tentative estimation capacity for the purpose of cost estimation.
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Figure 0-2:  Scheme of proposed extensions of the wastewater system in the town of Ungheni
and the localities of Zagarancea, Semeni and Petresti
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Priority Investment Plan:

The proposed Priority Investment Plan for Phase 1 and Phase 2 including capital in-
vestments, equipment and technical assistance as well as the benefit of the proposed
measures is presented in the table below. The total cost for the measures in Phase 1

(AThe Project o)

amount

to about 3.75

proposed measures. The total costs for measures proposed in Phase 2 amount to
about 42.96 MEUR and 46,178 people will benefit from the measures. The total costs
for Phase 1 and Phase 2 amount to 46.7 MEUR.

Table 0-1: Proposed investment measures Phase 1 (AThe
NA Measures Cost s Benefit from project measures
1 Capital investment
Extension of the water distri- .
1.1 | bution network in Ungheni 393,876 \l’\é%t;: (57“5p5pg’ dfj‘l’t‘l’;:gf'sgggelér‘s‘;evaefgd from 98% to
Town by 5.4 km
Rehabilitation of 12.2 km wa- Level of service and efficiency improvement for all
1.2 ter distribution network in 971,260 | people covered with water supply (38,494 people
Ungheni Town in 2018)
Extension of the sewerage Wastewater coverage rate increased from 78% to
1.3 network in Ungheni Town by | 1,211,483 | 82% in Ungheni Town (1,527 additional people
5.6 km served);
Level of service and efficiency improvement for all
14 Equipment and tools 200,000 | people connected to the water supply and
wastewater system (38,494 people in 2018)
ST-1 | Sub-Total capital investment | 2,178,000
Level of service and efficiency improvement for all
2 Technical assistance 633,194 | people connected to the water supply and
wastewater system (38,494 people in 2018)
3 Contingencies (10%) 340,981
Additional 755 people will be served with water
supply and 1,527 people with wastewater. In total
GT-1 | Total costs for Phase 1 3,750,795 38,494 people will benefit from the water supply
and wastewater measures.

Source: GIZ/MLPS

Table 0-2: Proposed investment measures Phase 2
NA Measure Cost s Benefit
1 Capital Investment
Extension of the sewerage
network in the town of
Ungheni by 41 km and reha- 1 Wastewater coverage rate increased from
bilitation of 20.4 km sewer- 82% to 99% in Ungheni Town (6,846 addi-
11 age network _and 19.3 km 15,084,875 tional people_served); N _
pressure main to the 1 Level of service and efficiency improvement
wastewater treatment plant for all people covered with sanitation (38,281
(WWTP) including re- people in 2021).
/construction of wastewater
pumping stations (WWPS)
. . Improved environmental performance; compli-
1.2 Constru_ctlon of (WWTP) with 10,478,640 anse with effluent standarr)ds for a wastewat?ar
a capacity of 43,661 P.E. .
vol ume of 6,471 mj/ day
13 Construction of wastewater 8.068.699 Wastewater coverage rate increased from 0% to
' system in the localities of Za- e 82% in the rural localities (6,272 additional peo-
Feas i bi | i ty st udmprofingwatet shpply gnd wagtevater sedvices in the town of Ungheni,
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N A Measure Cost s Benefit
ragarancea, Semeni and ple served).

Petresti incl. 45.4 km sewer-
age network and 5 WWPS
Transmission main for con-
nection of the locality of
Petresti to the water supply
system of Ungheni Town
ST-1 | Sub-Total capital investment | 34,870,614

Water quality in Petresti Locality (3,721 people in
338,400 | 2021) (compliance with national standards) and
supply security improved (second supply source).

1.4

Level of service and efficiency improvement for
2 Technical Assistance 4,184,474 | all people connected to the water supply and
wastewater system (46,178 people in 2021)

3 Contingencies (10%) 3,905,509

Additional 13,118 people will be provided with
wastewater services (incl. adequate treatment) in
Ungheni Town and the three localities. Drinking
GT-2 | Total Costs for Phase 2 42,960,597 | water quality and public health for the population
of Petresti Locality (3,721 people) will be im-
proved. In total 46,178 people will benefit from
the water supply and wastewater measures.

Source: GIZIMLPS

Table 0-3: Summary of investment costs Phase 1 and 2

Costs Phase
N A CorrsEnET Costs Phase 1 | Costs Phase 2 182
EUR EUR EUR
1 Water supply and wastewater,
capital investments
11 Water supply 1,365,136 338,400 1,703,536
1.2 Wastewater 1,211,483 34,532,214 35,743,698
1.3 Equipment and tools 200,000
ST-1 Sub-total capital investments water 2,776,619 34,870,614 37,647,234
supply and wastewater
2 Technical assistance 633,194 4,184,474 4,817,668
3 Contingencies 340,981 3,905,509 4,246,490
Total Total costs Phase 1 & 2 3,750,795 42,960,597 46,711,392

Source: GIZ/IMLPS

Financial aspects

The financial and economic analysis was developed using the incremental analysis,

which considers the differences in the costs and benefits between two alternatives. It

compares the project scenario with the baseline scenario without the project or Busi-

ness as Usual ( BAU) screamtalriimgd . whi ch means 6do

The financial and economic analysis is developed based on the macroeconomic as-
sumptions which include the forecast of the principal macroeconomic figures such as:
GDP per capita, the Real Wages increase, evolution of Electricity Prices etc.

In the last three yearsthe ME 6-€pa al 0 Janedted losses from operating
activities between MDL 0.98 million to MDL 1.5 million, which reveals that the company
encountered cash liquidity difficulties. In present the operator used the cash generated
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from depreciation to pay current liabilities, and no cash flow remains for investment
purposes to rehabilitate and replace the fixed assets. As well, this means that the ME
0 A pCaa n a ihgbeniblas no creditworthiness capacity at the moment.

The investment costs of the project are estimated to amount of MDL 77.94 million or

EUR 3.75 million. It is planned that the project will be implemented during a period of 3
years. In the first year it is planned that the project will be implemented in proportion of
10%, in the second year it is foreseen 50% to be covered and in third year - 40%. The
Summary of the investment costs are presented in the table below.

Table 0-1: Summary of the investment cost (million MDL)
2015 2016 2017
Project investment outlays (MDL mil.) | (MDL mil) | (MDL mil.) (MBET?AH )
10% 50% 40% ’
Rehabilitation of water network 2.02 10.09 8.07 20.18
Extension of water network 0.82 4.09 3.27 8.19
Extension of sewerage network 2.52 12.59 10.07 25.18
Equipment and Tools 0.42 2.08 1.66 4.16
Detailed design and procurement 0.69 3.46 2.77 6.92
Tec_hnical assistance, supervision and ca- 0.62 312 249 6.23
pacity development
Contingency 0.71 3.54 2.83 7.09
Total 7.79 38.97 31.18 77.94

Source: GIZ/MLPS

The total investment outlays will be financed by: domestic and international donors; na-
tional sources (national development funds, local and central budgets, water operator
sources) and citizens contribution.

The donor contribution was estimated to be approximately 65.5% of the total invest-
ment costs that constitutes about EUR 2.46MEUR, while the | ocal
is 34.5%, which is about EUR 1.29 MEUR.

In the development of the financial forecast of the project was used the weighted aver-
age tariff for providing services. The proposed tariffs take into account the cost cover-
age principle and the tariff affordability level. The cost coverage principle means that
the tariff should cover the operational costs and capital costs.

The weighted average tariff for delivering water services is proposed to get increased
slowly in time, beginning from the actual tariff of 9.00 MDL/m? to approximately 19.00
MDL/m? in 2045. During the implementation period of the investment project, when
capital costs increase significantly and water sale is limited, it is proposed that the de-
preciation cost do not be included in the tariff. The total costs (the operational costs
and depreciation cost) will be covered by the mentioned tariff beginning with the year
2021.

The weighted tariff for wastewater services is estimated to growth up gradually from ac-
tual tariff of 8.50 MDL/m? to approximately 12.8 MDL/m? at the end of projected period.

As well, the tariff for wastewater services will not include the full depreciation cost in the
period 2016-2020, because of high depreciation cost of new assets realised due to the

implementation of investment project. The total costs (the operational costs and depre-

ciation cost) will be covered by the tariff beginning with the year 2021.

The tariff affordability rate in the whole projected period will be about 2.5%, which indi-
cates that it is within the limits of accepted affordability threshold of 4%.
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The cash flow projections for the entire reference period (30 years) reveal that the cu-
mulative cash flow at the end of each year is positive. This is the basic financial figure
that indicates that the project is financially sustainable. During the period of 30 years
the ME oO-€gnald U n gwlll @enable to generate cumulative cash flow amounted to
MDL 129.39 million, which could be used for investments purposes.

The net present value (NPV) of the investment project calculated at a 5% discount rate
for a 30-years operating period is negative (MDL i 45.66 million), which emphasise
that the project does not generate a return and is financially unprofitable. The economic
net present value (ENPV) of the investment project calculated at a 5% discount rate is
MDL 110.47 million. Such as, the value of ENPV is higher than zero this indicates that
from a public perspective the investment project should be implemented.

Procurement Plan

I n line with Mol dovaés policies and rul es, t he
contracts shall be awarded on the basis of open competitive tendering, which should

assure a maximum of competition and transparency. The proposed procurement plan

is presented in the table below.

Table 0-2: Procurement plan

Estimated contract Contract Procurement

NS DESE e value®, EUR type method
1 Design, engineering and supervision for 366,514 Con§ult|ng Competitive
Phase 1 investments services

Construction works: Extension of sewer-
2 age network for the town of Ungheni 2,834,281 | Works Open
Supply of equipment for operational per-
formance improvement

Technical assistance: Corporate Devel-
opment Programme, Stakeholder Partici-
pation Programme, Water Supply Net-
work Analysis and Water Loss Reduction
Programme, Medium to Long-term Sani-
tation Study

GT Total amount 3,750,795

Supply of

220,000
goods

Shopping

Consulting

330,000 ;
services

Competitive

Source: GIZIMLPS

Project implementation plan:

The implementation steps are based on having the funding arrangement concluded by
end of 2015. The table below gives the project implementation plan for the proposed
measures.

Table 0-3: Project implementation plan i Milestones
No Item Date
1 Contract award for consulting services 30.05.2016
2 Completion of consulting services 09.06.2019
3 Contract award for works contracts 31.03.2017
4 Completion of works contract 31.12.2017
5 End of defects liability period 31.12.2018

Source: GIZ/MLPS

® Including Contingencies
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Environmental and social aspects

An Environmental Assessment (EA) was prepared in order to facilitate the implementa-
tion of the Project and to ensure that the envisaged Project objectives will comply with
Mo | d oendrénmental and social legislation, procedures and policies and interna-
tional and EU conventions. In addition the EA Report addresses the environmental and
social impacts, mitigation measures and management issues associated with the pro-
posed objectives of the project.

According to the new law on environmental assessment (Law No. 86/29.05.2014 on

Environmental Impact Assessment which is in force from beginning January 4, 2015)
none of the WSS objectives of the Project is subject to full scale EIA on the na-
tional level.

For acquiring the environmental and construction permission it is required to prepare
the documents for the State Ecological Expertise (SEE). This needs to be done in the
design stage of the Project.

An assessment of the social and gender aspects was undertaken for Straseni feasibility

study in May 2015 and its findings were integrated in the respective report. Given the

scope of the proposed study (Ano regretso meas:!
part of a medium-term programme) and taking into account that social and gender

needs and characteristics do not differ much from a town/study to another, the conclu-

sions reached during the field visit in Straseni are also applied to Ungheni project. The

tools applied in the field visit to Straseni were interviews with key stakeholders and fo-

cus groups disaggregated by gender with potential beneficiaries. Based on its findings

a social and gender action plan was developed.
needs and priorities by gender shows that the men and women have different needs

and patterns in using the water and sanitation facilities. Therefore, these discrepancies

and gaps need to be taken into consideration in the development and implementation

of the Project.
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1 Introduction

1.1 Preliminary and background

Since 2010, the Modernization of Local Public Services (MLPS) Project, acting on mu-
tual agreement between Moldovan and German governments, has supported Moldo-
van Local Public Administrations (LPAS) in extending and modernising service provi-
sion in water supply and sanitation, solid waste management, regional and local roads,
and energy efficiency of public buildings sectors.

The MLPS Project has the objective to improve the local public service delivery through
local sector planning and programming, improving local public services infrastructure,
and capacity development of Local Public Administration and public service providers.
As part of a major planning and programming effort, MLPS has assisted Moldovan
partners to develop a pipeline of feasible, cost-effective investment projects in the
aforementioned sectors.

Currently, the Water Supply and Sanitation (WSS) sector is characterised by an inade-
gquate mid-term financial planning and a lack of a coordinated systemic approach to the
development of a pipeline of priority projects. In typical practice in Moldova, investment
projects are often developed based on insufficient grounds, which leads to an in-
creased risk to project sustainability. In order to address this situation, a Water Supply
and Sanitation Regional Sector Programme (WSS RSP) was developed considering all
relevant international, national and sector policy documents, with the intention of con-
tributing to the implementation of the national Water Supply and Sanitation Strategy
(2014-2028). The WSS RSP includes an analysis of the current situation in the sector
in the development region, a set of sectorial targets to be achieved over the medium to
long-term, an action plan that identifies barriers that must be addressed in the sector in
order for the investments to have their full impact and for conditions to improve in the
sector, and the process, methods and criteria for identification of priority investment
projects that contribute to change in the sector and the achievement of sectorial tar-
gets.

Based on the WSS sector development directions and criteria defined in the WSS
RSP, a list of possible project concepts was defined for further project development.

1.2 Project Development Pathway

This feasibility study is an integral part of a comprehensive and systematic project iden-
tification and development process, defined and promoted by the Ministry of Regional
Development and Construction (MRDC) as the Project Development Pathway (PDP).
The Pathway Approach is the framework for implementation of the project pipeline,
which, in turn, is the instrument used to carry out the investment component of the
WSS Regional Sector Programmes.

The project pipeline is developed over five stages. If and when financing is identi-
fied, the project can be finalised and become ready f or-to-i mpl ement a
Goo) .
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Figure 1-1:  Project pipeline process in overview

Project Project outline => Project Prqjecf
conceptualisation design elaboration finalisation

PPC VPC Toward RTG >

Note: PPC = Possible Project Concept; VPC = Viable Project Concept; RTG = Ready To Go Project

Source: GIZ/MLPS

More specifically, the five stages of project development in MLPS are as follows:

i Stage 01 Development of Regional Sector Programmes 1 Identification of
Project Idea
In each RSP, specific process, methods, and criteria by which possible projects
are identified for their contribution to the targets set out in the RSP for the sector;

i Stage 171 Conceptualisation (Possible Project Concepti PPC)
Possible project concepts are collected and screened for their compliance with
and contribution to the targets of the RSP. Projects in this stage are termed
fPossible Project Conceptsqg

I Stage 271 Project Outline Design (PPC to Viable Project Concept i VPC)
Project ideas that respond to a specific problem or set of problems are developed
into possible project concepts and presented in brief reports outlining the objec-
tives to be achieved by each project. Initial estimates for investment and operat-
ing costs are provided. Any potential barriers and risks to the development of the
project are identified and assessed.
Projects at the end of this stage are consid
and can be submitted to national and/or international agencies for further
development and possible financing;

i Stage 371 Project Elaboration
Subject to availability of financial resources for further development, projects that
contribute to the achievement of sectoral targets are further developed with a
feasibility study, conceptual design, and EIA, as appropriate.
Projects at the end of this stage are ter med
Pre-f i nal &t @ghbe submitted to national and/or international agencies
for finalisation and possible financing;

1 Stage 41 Project Finalisation
For the projects that have some financing commitment in place, the remaining
tasks related to preparation of tender dossier, including final technical design,
can be completed. All issues related to permitting, land ownership/access must
be concluded during this stage. The future organisational and institutional set-ups
must be clear and agreed so that they are ready for implementation during the
investment period.

Projects at the end of this stage are ready for implementation.
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These stages are somewhat fluid and vary from sector to sector. During the first PDP
stages, RDAs along with the WSS sector working group identified 45 ideas for possible
project concepts, out of which 31 PPCs have been identified as responsive to the WSS
Sector policy documents. Further on, due diligence studies were conducted for the
identified PPCs, and Inter-ministerial Commission identified 12 projects as most com-
pliant to commonly agreed WSS sector development criteria, as project economic effi-
ciency, contribution to achievement of sector goals, scale of regionalisation etc. A pre-
liminary Priority Investment Programme (further PIP, Programme), covering period of
2015-2021, for each PPC was approved by the Inter-Ministerial Committee and was
further developed in the feasibility study phase (Stage 3).

This collaborative process through which projects are developed is conceptualised in
the following figure.

Figure 1-2:  Project development and implementation

S Project Project
Submission ofthe concept Working Develop-
project concepts development Inter-Ministerial Groups ment of
A dmini:t):al;;:)c:s: assisted by GIZ Commission establish Project
experts ed Pipeline
A\ A A

U g U £V

Verified for ” Dialog with national
conformity with Capaclly Localand fands and
Regional Sector development in regional development

Programmes collaborative process Prioritisation of institutions partners
through Regl_onal Project support
Supportedby sector Sec::;ll\jlo;klng Concepts project Maintenance of
representatives and P development projectpipeline
experts database

Source: GIZIMLPS

This Feasibility Study (FS) Report constitutes the main output of Stage 3 of the PDP,
proposing a structured phasing of the Priority Investment Programme (PIP) and cre-
ating necessary conditions for further implementation of the PIP in Ungheni Rayon. The
FS particularly focuses on implementation of the first phase of the PIP, covering period
of 2015-2018 and further named the Project.

A Project Working Group (PWG), established by decision of the Rayonal Council and
comprising members from the Regional Development Agency Centre (RDA Centre),
the Ungheni Local Public Administration (LPA) and GIZ/MLPS experts, was instituted
to facilitate and coordinate the process of preparation and agreeing this feasibility
study, in particular the scope of the proposed project. The same PWG will endorse the
study for approval by the Ungheni Rayon council.

1.3 PIP Service Area

The programme area was defined using, but not limited to, the following key sector de-
velopment criteria set in the WSS RSP:

1 Regionalisation and scale of the project i Only rayon capitals with associated
localities, as well as urban/rural agglomerations over 10,000 people were consid-
ered. The integrated approach to WSS services development requires develop-
ment of both water and wastewater services. As part of the EU-Moldova Associa-
tion Agreement, the Government of Moldova is committed to harmonise National
legislation and implement the provisions of the EU Directives, including the
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Council Directive 91/271/EEC concerning urban wastewater treatment, requiring
implementation of wastewater collection and treatment in the first place in locali-
ties over 15,000 people (10,000 in sensitive areas). Applying the logic of the inte-
grated service, this condition for wastewater systems is extended over the water
supply service as well;

1 Presence of source of treatable drinking water, including abstraction and
treatment facilities. Water quality is essential to consumers. Supplying custom-
ers with treated surface water is the prioritised strategic approach;

1 Presence of functioning wastewater collection systems with wastewater
treatment facilities. As stated, the requirement of the UWWT Directive shall be
considered and the proposed PIP shall tend to contribution to (at least) partial
achievement of the requirements;

1 Agreement between beneficiaries and a sustainable WSS operator. The in-
ter-municipal cooperation between the potential project beneficiaries is a key to
successful regionalisation of services. The current legal framework enforces the
local public administrations to adopt the most appropriate way of provision of
WSS service in their respective localities, and therefore a strong willingness of
the LPAs is required to organise a regionalised WSS service.

Also, one of the major WSS services development constraints identified in the WSS

RSP is poor and inadequate operational capacity of the existing WSS companies. Tak-

ing into consideration current institutional and operational arrangements, the RSP rec-
ommended that strengthening ofthe ME O0-€pa al 6 & sagabiteswithin the
existing service area shall be supported in the first place, and in the in short- term fol-
lowed by extension of services, not exceeding double the size of theu t i | exidtinge s 6
service area. This was considered to prevent water operating companies from financial/
operational/ institutional collapse and set reasonable geographic boundaries for short-

term regionalisation of the WSS services.

In Ungheni Rayon, a human agglomeration satisfying the WSS development criteria
was identified in the area of the Rayon centre, the Town of Ungheni, with the follow-
ing Local Public Administrations, which expressed their willingness to cooperate and
benefit from regional WSS services under the PIP:

T Locality of Zagarancea,;
1 Locality of Semeni;
1 Locality of Petresti.

The above mentioned localities form the PIP service area for development of the re-
gionalised WSS services in the Rayon of Ungheni, which is expected to be gradually
implemented in accordance with the proposed phasing of infrastructure investments
during 2015-2021.

The first phase of the PIP (the Project) includes improvement of WSS services in the
town of Ungheni.

This FS Report covers the entire PIP area, having particular attention on the first phase
investment Project area. In the longer term, the project service area is to be extended,
with flexibility to include additional localities from the Ungheni Rayon and other neigh-
bouring areas, where deemed technically and economically feasible.
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1.4 Identified problems

The following major problems to be addressed in this feasibility study were identified
during the preliminary project stages:

1 Insufficient area coverage of the WSS services. While most of the town of
Ungheni and villages benefit from water supply, the wastewater services are pro-
vided only to a limited urban area;

1 Unsatisfactory levels of service, including:

o Continuity of water and wastewater services. Although central part of Ungheni
Town is continuously provided with water, some marginalised parts of the
town have often interruptions supply due to bursts, leakages and insufficient
network pressure. Certain parts of the town continuously suffer of sewer
blockages.

As for the operational efficiency, the main problems encountered by the company are,
as follows:

1 High non-revenue water (NRW) ratio. Increased level of NRW results (around
37% in 2015) results in higher energy consumption for water pumping and con-
sequently increased water tariffs;

1 High staff efficiency ratio, as a result of inefficient operation of facilities and over-
staffing of the utility;

9 Poor asset management and lack of preventive maintenance, resulting in obso-
lete pipelines and facilities.

Further sections of the feasibility study address the major problems identified in the
preliminary stages and provide appropriate measures split into implementation phases.

15 Study objective

The objective of the present Feasibility Study is the development of an affordable,
least-cost and cost-effective phased investment programme for water and wastewater
infrastructure to be rehabilitated and extended, as well as facilitation of regionalisation
of the WSS services and inter-municipal cooperation with strong social and environ-
mental benefits, as part of the implementation of the provisions of the WSS Regional
Sector Programme and Water Supply and Sanitation Strategy (2014-2028).

The proposed Priority Investment Programme (2015-2021) is expected to result in im-
proved access to regional water supply and wastewater services for the Town of
Ungheni, as well as the localities of Zagarancea, Semeni and Petresti, and to contrib-
ute to the achievement of the regional WSS sector development indicators on access
to water supply and wastewater services. The aim of the PIP is to extend the coverage
and connection rates of the population connected to the regionalised water supply ser-
vices by 14% from 86% to 100% of coverage rate and by 14% from 69% to 83% of
connection rate, as well as increase of coverage and connection rates to wastewater
services by 31% from 65% to 96% of coverage rate and by 19% from 44% to 63% of
connection rate. Also, other major effect of the PIP is the rehabilitation and improve-
ment of existing water supply services for 9% of population connected and for 16% of
population connected to wastewater services.

The aim of the first phase (the Project, 2015-2018) for the town of Ungheni is to extend
the access of the population to the water supply services by 2% from 98% to 100% of

Feas i bi | i ty st udmprofingwatet shpply gnd wagtevater sedvices in the town of Ungheni,
localtesofZagar ancea, Semeni and Petresti6 21



Modernization of local public services, intervention area 2

coverage rate and by 2% from 79% to 81% of connection rate, as well as increase of
coverage and connection rates to wastewater services by 4% from 78% to 82% of cov-
erage rate and by 2% from 53% to 55% of connection rate. Also, other major effect of
phase 1 rehabilitation and improvement of existing water supply services for 9% of
population connected.

Table 1-1: Main service indicators

The first phase The second Priority Invest-
Project phase (2018- ment Programme

Sl (2015-2018) 2021) (2015-2021)

Indicator connec-

Exten | Improve-
ten- prove-
sion ment

After
PIP

tion rate Rehabili- | Exten- | Rehabili-
tation sion tation

Share of population di-
rectly benefitted from
the rehabilitated and
extended water supply
services

Urban 79% 9% 2% 0% 0% 11% 81%

Rural 21% 0% 0% 0% 0% 0% 73%

Share of population di-
rectly benefitted from
the rehabilitated and
extended wastewater
services

Urban 53% 0% 2% 16% 11% 29% 66%

Rural 0% 0% 0% 0% 49% 49% 49%

Non-Revenue Water

0 0 0
Ratio, % 37% 5% 32%

Continuity of water

service (hours/day) 24 24 24

Number of beneficiary
localities covered by
regional WSS services
(urban/rural)

0/0 1/0 1/0 1/3 1/3

Number of sustainable
regional WSS opera- 0 1 1 1 1
tors instituted

Source: GIZIMLPS
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2 Socio-economic aspects

2.1 Coverage area

The feasibility study covers the area that includes the territory of the town of Ungheni,
commune of Zagarancea (the localities of Zagarancea and Semeni) and the locality of
Petresti, as shown in the Figure 2-1.

Figure 2-1:  Map of the FS localities
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2.11 Geographical conditions in the coverage area

Ungheni Rayon is situated in the Western part of the Republic of Moldova, and also
borders the following rayons of Falesti and Singerei to the North, Telenesti to the
North-East, Calarasi to the East, Nisporeni to the South-East and Romania (member of
EU) to the West. The rayon Centre is the town of Ungheni.

Table 2-1: Population and area of the localities covered in this feasibility study
N Name of FS localities Population Area [km?]
1 Ungheni 38,400 16.43
2 Petresti 3,855 2.63
3 Semeni 1,986 3.88
4 Zagarancea 1,956 12.17
Total 46,197 46.43

Source: GIZ/MLPS

Ungheni Rayon covers an area of about 1,083 km?.

Ungheni Rayon is composed of 74 localities, including two towns, 31 communes and
41 villages.

The town of Ungheni is situated in the west part of Ungheni Rayon, on the Eastern
bank of the Prut River, at a distance of 105 km from the municipality of Chisinau, 85 km
from the city of Balti and 45 km from the Romanian city of lasi, it borders the Semeni,
Zagarancea, Elizavetovca, Rezina, Floritoaia Veche, Grozoasca, Buzduganii de Jos,
Buzduganii de Sus localities.

The area of the town of Ungheni is about 1,643 ha; this relatively small area is because
the town lacks agricultural land. The mentioned surface includes two small rivers called
Bailesti and Delia. Besides rivers in the town are three lakes with a total area of 125 ha:
Delia, Ceachir and Beresti.

Commune of Zagarancea (the localities of Elizavetovca, Semeni and Zagarancea) is
situated at a distance of 4 km from the town of Ungheni and 117 km from Chisinau,
bordering the Petresti, Todiresti, Manoilesti and Ungheni localities. Zagarancea village
has an area of about 12.17 km? with a perimeter of 19.31 km. Semeni village has an
area of about 3.88 km?, with a perimeter of 18.4 km.

Commune of Petresti (the localities of Petresti and Medeleni) is situated at a distance
of 12 km north from the town of Ungheni, on the international highway Chisinaui lasi,
bordered with Semeni village. Commune of Petresti has an area of about 2.63 km?,
with a perimeter of 10.53 km.

2.2 Relief and climate conditions

The relief is specific for the Moldova Central Plateau and is characterized by areas of
low hills and broad valleys and meadow of Middle Prut River. The average altitude
reaches is about 65 meters above sea level.

The main soil types are Chernozem, grey type solil, forest and limestone. The prevailing
soils are Chernozem - 75-80%. Average worthiness of agricultural land by soil structure
is 61 points.

Reserves of humus in the soil layer have a thickness of 1 meter. From Ungheni Rayon
are extracted raw building materials such clay, sand and gravel deposits, which are ex-
ploited in open quarries.
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Hydrological network is 2,706 ha with the Prut River as a main constituent, which runs
through the rayon on a length of 80.3 km, having 9 tributaries and 132 ponds. For rural
areas, groundwater is the main source of water; which is extracted through 6,170 wells
(70 artesian) and 67 springs.

The climate of Ungheni Rayon is temperate-continental. Summers are long and warm,
while winter is mild, the average temperature over the year of about 8-9 A C.. Pr eci pit
tion varies between 500 and 650 mm.

2.3 Socio-economic data

The total official number of inhabitants of Ungheni rayon is about 117,400 persons; in-
cluding urban population of about 38.4 thousand persons and rural population of about
75.2 thousand. Accordingly, the population density is 102 inhabitants per 1 km?.

The ethnical structure of population of Ungheni rayon is as follows: Moldovans i
97,805 people or 88.47%; Ukrainians - 7,743 persons or 7%; Russians i 2,766 per-
sons or 2.5%; Bulgarians - 93 persons or 0.08%; Gagauzians i 90 persons or 0.08%
and others.

The most recent vital statistics for the rayon are provided in the following table. The ta-
ble exemplifies the slow growth occurring in the rayon, taking into account the birth and
death rates.

Table 2-2: Vital Statistics of Ungheni rayon for 2014, persons

Born Deceased Natural Growth
Ungheni Rayon 1,530 1,299 231
Ungheni Town 390 260 130
Cornesti town 19 30 -11
Rural Localities 1,121 939 182

Source: National Bureau of Statistics, 2015, www.statistica.md

The town of Ungheni is the administrative Centre of Ungheni rayon, with a total popu-
lation number of 38,400 inhabitants, of which men 1 17,856 people and women i
20,544 people.

Currently, about 1,250 economic agents are active in Ungheni town.

The educational system of town of Ungheni includes six lyceums, two secondary
schools, two primary school, a boarding school with a capacity of 420 seats, five kin-
dergartens counting about 1,500 children, two vocational schools, three colleges (med-
icine, agribusiness and border police), Moldovan State University subsidiary, two sports
schools, a music school and a school of fine arts. In all educational institutions from
town are involved 12,000 children.

Town of Ungheni includes the following cultural institutions: Palace of Culture, a music
school, one arts school, a museum of history and ethnography, five libraries, two hous-
es of culture and cinema with a capacity of 710 seats.

Health care system includes the rayon hospital with a capacity of 450 seats, Health
Centre and one Centre for Family Physicians.
2.4 Population

Immediately upon gaining its independence in 1991, the Republic of Moldova faced
economic hardships that severely affected demographic indicators. The main factors
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affecting demography are outmigration for economic reasons and a decline in the birth
rate. These trends began with the military conflict in Transnistria in 1992, which
prompted a wave of emigration from Moldova toward Russia and Ukraine, followed by
migration towards current European Union Member States (mainly Italy, Poland, and
Romania). These trends were exacerbated during the Russian financial crisis in 1998.
The total outflow of emigrants comprises 17.3% of the total population residing in Mol-
dova in 1991, with some estimates reaching 25% (circa 1 million). For the purpose of
this feasibility study, the authors considered as a baseline the prognosis of United Na-
tions, which indicates a negative population growth as depicted in the figure below.

The scenario for demographic evolution is derived from the UNDP prognosis for the
country up to the year of 2050.

Figure 2-2:  United Nations Development Programme population forecast for Moldova
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Source: UNDP, World Population prospects, 2013, internet: esa.un.org/wpp/

The Feasibility Study considers that the same national trend will apply uniformly to
each rayon population.

Furthermore, the evolution of the demography for the rayons was compared to the evo-
lution of the demography of the urban centers of the respective rayons for the last 10
years. Based on that, the internal migration rural-urban was calculated and three sce-
narios were derived:

1 No internal migration: The rayon population and the rayon Centre population fol-
low the same national demographic trend (pessimistic scenario);

1 The average migration of the last 10 years for each respective rayon for rural-
urban migration (base scenario);

1 The maximum migration rate from all the past 10 years for each respective rayon
(optimistic scenario).
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Figure 2-3:  Population forecast for town of Ungheni, 2014-2050
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Further in this feasibility study (year 2015, with the expectancy that the detailed design
year will be executed in 2016), the population forecast uses the base scenario. In con-
clusion, it is expected that the population of town of Ungheni will slightly increase (from
38,400 inhabitants will increase to 39,094) despite the decrease of national population.
The towns industry and its geographical position at the border with Romania, in close
proximity to the city of lasi, to which is directly connected by rail and road, offers suffi-
cient employment and small trade opportunities, thus is contributing to the forecasted
demographic scenario.

In regard to rural population, the population forecast to year 2050 reflects the national
declining trend, as well as the rural-urban migration. The area of interest of the project
includes three localities: Petresti (current population 3,855, forecasted to decrease to
2,982 inhabitants by 2050), Semeni (current population 1,986 forecasted to decrease
to 1,536 inhabitants by 2050) and Zagarancea (current population 1,956 forecasted to
decrease to 1,513 inhabitants by 2050). As it can be seen from the figure below, it is
assumed that the rural population will decline at a steep rate.
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Figure 2-4:  Population forecast for rural areas covered by the FS, 2014-2050
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2.5 Employment

Ungheni is one of the most active towns in Moldova attracting financial resources from
international projects, grants and investments for economic development and infra-
structure. The town is located on the international transit routes to Central Europe, hav-
ing excellent conditions for the development of various businesses and environment-
friendly agriculture. One significant constrain of the region is the shortage of qualified
personnel required in the newly developed market economy.

Currently in Ungheni there are about 1,250 registered companies, mostly active in
trade - 179, also in other branches of the local economy such as industry - 38, agricul-
ture - 29, construction 1 16.

In 2002 in the town was established the Free Economic Zone/F EZ 6 U rBguhseimie s s &
with a planned lifetime of 25 years, on an area of 42.34 hectares, located in the indus-

trial part of Ungheni with access to railroad which makes it possible to link with the

north, centre and south regions of the Republic of Moldova and neighbouring countries.

FEZ OUrBguhseemiessd is created on the bacsis of 13
nomic sectors. The companies have access to all necessary infrastructures for busi-

ness development (highways of local and international importance, access to European

and Russian type railroads, water distribution system, sewerage, telecommunications,
centralised heating, natural gas, electric power lines). The successful development of

FEZ 6 UnBguhsei mie s s 6due te thenpeoxinmity tg the border with the European

Union. After the EU accession of Romania, several companies from Romania, other

EU countries and Turkey located their business in Ungheni attracted by the existence

of facilities and cheaper manpower.

So far, 34 residents were registered in FEZ, including companies with foreign capital
from USA, Italy, Austria, Turkey, Romania, Belgium, etc. The number of employees is
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about 1,800 people. The main kind of activity of residents is industrial production (92%

of total sales). One of the | argetCorpor&asi dent
tiond Ltd. which produces seat covers
try, being the most si gniBfuisciannets sion.vest or

In general, the industry in the town is diverse, being well represented by enterprises
from food and light industry, automotive industry, textile and building materials. The
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list of larger employers.

Despite the fact that in the last 20 years the town of Ungheni similar to all small and
medium towns in Moldova suffered a downturn due to the shutdown of several facto-
ries, in the past 10 years the number of local businesses has a favorable dynamic, in-
creasing constantly. The creation of modern enterprises with application of state of art
technologies during last decade, especially with the foreign investments is a good in-

centive for others to i nvestpthepconohiedevelo wn 6 s

opment of the town of Ungheni.

In general, the unemployment rate of Ungheni is 2.73% in 2014, lower than the aver-
age rate in Moldova (3.9% for 2014) and during 2011-2014 has been steadily decreas-

ing.
Table 2-3: Unemployment rate in the town of Ungheni (%)
Year 2011 2012 2013 2014
Town of Ungheni 34 3.43 29 2.73
Source: Ungheni rayon statistical department
Table 2-4: Number of active population in the town of Ungheni
Year 2011 2012 2013 2014
Town of Ungheni 24,625 24,542 24,405 24,105
Source: Ungheni rayon statistical department
Table 2-5: Number of the unemployed persons in the town of Ungheni
Year 2011 2012 2013 2014
Town of Ungheni 962 878 811 760
Source: Ungheni rayon statistical department
The largest employers are presented in the table below.
Table 2-6: Main employers in the town of Ungheni
Company name Company specialisation
6Ungheni Vind JSC Food industry
6Ee&/at 6 JSC Food industry
6Covelanrgheni 6 JSC Textile industry
6Mol dabel a6 Ltd Textile industry
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Company name Company specialisation
6Covohuxed Ltd Textile industry
6LeiaCror porati ond Lt d| Automotiveindustry
6Lomwed 6 Ltd Shoe making industry
6Pro Styled Ltd Light industry
OFi | Wnghani 6 Ltd Textile industry
6BG&®r oup6 Ltd Textile industry
60Hi zmet 6 Ltd Light industry
6BNVO Ltd Construction materials industry
O6EuroAtl anté Ltd Furniture industry
6 TBGROUPO Ltd Construction materials industry

Source: Ungheni rayon statistical department

The increasing trend of the number of businesses with foreign capital in the last 5-8
years in the town of Ungheni gives hopes that reduction of unemployment and im-
provement of the investment climate is a steady process which will continue in the town
of Ungheni.

2.6 Affordability

Affordability refers to the ability or willingness of household customers to pay for water
supply and wastewater services. The typical measure of affordability is the ability to
pay for services, as measured using a threshold percentage of household income de-
voted to paying for the cost of the water supply and wastewater services.

Therefore, the required information to estimate household affordability is disposable
household income (typically, this is measured average household income; a better
measure, however, is to examine various household income groups, such as in quin-
tiles from lowest income to highest), average per capita water consumption, and unit
cost per unit of consumption.

For the current analysis, average household income for Development Region Centre
was used, based on available statistical data only (without taking into account addition-
alincomefromthe figr ey economyo or remittances
data for 2015 were adjusted according to the income forecasts of the Moldovan gov-
ernment.

The evolution of the average household disposable income is shown in the table below.

Table 2-7: Evolution of the average household disposable income’
Disposable income (MDL), forecast
Region 2012 2013 2014 2015
North 1,412.60 1,572.60 1,653.56 1,738.69
Centre 1,317.20 1,437.90 1,511.93 1,589.76
South 1,247.20 1,419.10 1,492.16 1,568.98

Source: National Bureau of Statistics, 2015, www.statistica.md

After 2015, household income is assumed to growth by 4% per year in real terms.

" Per capita and per region (MDL)
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According to the National Bureau of Statistics, the average household disposable in-
come per capita in Moldova in 1% quarter was 1,768.23 MDL/person/month (Quarterly
bulletin, 1, 2015) while in the Center region it was 1,589.76 MDL/person/month.

The average bill for water and sewage, taking into account the average consumption of
60 litres per capita per day (Icd) and the current price in Ungheni of 11.42 MDL / m?,
can be estimated as follows:

T 0,060 m¥d x 30 days x 11.42 MDL/m*= 20.56 MDL.

Comparing this figure to the average householdd s i ncome of 1, 589.

ability ratio reaches 1.3%.The United Nations Development Programme has recom-
mended a 3% affordability limit, the Organization for Economic Co-operation and De-
velopment (OECD) 4% for poor families in Eastern Europe, Caucasus, and Central
Asian countries, and the Asian Development Bank 5%. Taking into account the men-
tioned above, it can be stated the population can support a further increase in tariff, as
a result of the newly proposed infrastructure investments.
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3 Legal and institutional framework

3.1 The legislative framework regulating water supply and wastewater
services sector

311 European legislation on water supply and wastewater services

The water sector is one of the most regulated areas in the EU, in order to ensure the
careful use of water resources and to minimise adverse impacts of water production
and consumption on water quality.

Directive 2000/60/EC establishing a framework for Community action in the field of wa-
ter is a keystone in the history of water policies in Europe. It establishes a common
framework for sustainable and integrated management of all water bodies and requires
that all impact factors and economic implications as well to be considered. Waters in
the European Union are under increasing pressure, given the continued growth in de-
mand for good quality water in sufficient quantities for a range of uses. The aim of this
Directive is to protect and improve water quality by providing rules for stopping the de-
terioration of all water bodies in the European Union and achieve "good status" of riv-
ers, lakes and groundwater in Europe.

Another regulation in the European Union, intended to protect human health by estab-
lishing strict standards for drinking water quality, is Directive 98/83/EC on the quality of
water intended for human consumption, which amends Directive 80/778/EEC of 15 July
1980. The objectives of the Directive are to protect public health from the effects of any
type of contamination of drinking water by ensuring quality. In order to ensure those the
Directive requires the establishment of a program of measures to improve water quali-
ty. Member States have to monitor drinking water quality and take the necessary
measures to ensure compliance with the standards.

In turn, the wastewater produced by the population and industry is an important source
of pollution that can affect the quality of drinking and bathing waters, hampering the
achievement of goals set out by Water Framework Directive.

Directive 91/271/EEC concerning urban wastewater treatment aims to protect surface
waters, including those from the coastal territories, by regulating collection and treat-
ment of urban wastewater and discharge of the biodegradable industrial wastewater
(coming mainly from the agri-food industry). The Directive is often considered expen-
sive, but proposes solutions to overcome these challenges that mean tremendous
benefits for our health and the environment. Like other legislative acts of EU regarding
water, the Directive provides clear and binding targets, while being very flexible in the
means of achieving them. The Directive allows alternative solutions and encourages
innovation, concerning both wastewater collection and treatment.

3.1.2 Transposition and implementation of the community environmental acquis

By signing the Association Agreement, the Republic of Moldova committed to imple-
ment the relevant environmental legislation of the European Union (including that re-
garding water quality and resources management) into its national legal system by
adopting or changing national legislation, regulations and procedures.

The Republic of Moldova has to align national legislation with community environmen-
tal acquis in terms (3-8 years from the entry into force, starting September 1, 2014) and
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conditions listed in Annex. XI Chapter 16 (Environment) of the Association Agreement
Republic of Moldova - European Union®.

Fulfilment of the assumed obligations started with the adoption of Government Deci-
sion no. 808 of 10.07.2014 regarding the approval of the National Action Plan for the
implementation of the Association Agreement Moldova - European Union in 2014-
2016.

These measures concern in particular the following tasks: completing the process of
developing a mechanism to implement the Water Law; initiating assessment of the sit-
uation in the field of urban wastewater collection and treatment and identifying sensitive
and less sensitive areas; drafting law on drinking water quality in accordance with Di-
rective 98/83/EC on the quality of water intended for human consumption, as amended
by Regulation (EC) no. 1882/2003; drafting Government Decision on the approval of
sanitary regulations for small drinking water systems; and drafting Government Deci-
sion on the approval of sanitary regulations for drinking water quality monitoring.

Given these ambitious goals, Moldova has started to transpose and implement the Di-
rectives of the European Parliament and the European Council into Moldovan legisla-
tion by adopting the following legislation and regulations:

1 Water Law no. 272 of 12.23.2011 is partially harmonised with Council Directive
no. 91/271/ EEC of 21 May 1991 on urban wastewater treatment and no. 91/676
EEC of 12 December 1991 on waters protection against pollution caused by ni-
trates from agricultural sources, with European Parliament and Council Directives
no. 2000/60/EC of 23 October 2000 on establishing a framework for the Commu-
nity action in the field of water policy; no. 2006/7/EC of 15 February 2006 con-
cerning the management of bathing water quality; no. 2007/60/EC of 23 October
2007 on the assessment and management of flood risks; no. 2008/105/EC of 16
December 2008 on environmental quality standards in the field of water, creates
the legal framework, necessary for water management, protection and use;

1 Regulations on requirements for wastewater collection, treatment and discharge
into the sewage system and/or in water receiving bodies for urban and rural are-
as, approved by Government Decision no. 950 of 11.25.2013, partially transpos-
es the provisions of Council Directive. 91/271/EEC of 21 May 1991 on urban
wastewater treatment;

1 Regulations on conditions for wastewater discharge into water receiving bodies,
approved by Government Decision no. 802 of 10.09.2013, transposes art. 2 and
3 of Directive 2009/90/EC of Commission of 31 July 2009 on establishing, pursu-
ant to Directive 2000/60/EC of the European Parliament and of the Council, tech-
nical specifications for chemical analysis and monitoring of water status; Annex
Il of Directive 91/271/EC of 21 May 1991 of Council regarding urban waste water
treatment; Annex VIII of Directive 2000/60/EC of the European Parliament and of
the Council of 23 October 2000 establishing a framework for Community action in
the field of water.

3.1.3 National legislation for water supply and wastewater public services

The legal and normative framework in force which governs water supply and
wastewater services sector, although harmonised only to a small extent with European

8
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legislation, represents the legal basis for the establishment, organisation, management,
financing and monitoring of the functioning of these services.

The legal regulation of decentralised water supply and wastewater services is not a
subject to a single legislative act, these being reflected in many laws and regulations,
which are listed in Annex 3.

However, the framework act for this sector is the Law on water supply and wastewater
public services no. 303 of December 13, 2013, which defines the legal framework for
the establishment, organisation, management, regulation and monitoring of the func-
tioning of the public service on raw and drinking water supply; public service on
wastewater and industrial and domestic wastewater treatment in terms of accessibility,
availability, reliability, continuity, competitiveness, transparency, compliance with quali-
ty, security and environmental protection.

The new law regulates public authorities (central and local public administrations) com-
petences in water supply and wastewater services sector; the establishment of the Na-
tional Agency for Energy Regulation as the regulator in water supply and wastewater
services sector; service management, where local authorities can opt either for direct
management or for delegated management; delegated management contract on water
supply and wastewater services provision, as the only legal act that can establish rights
and obligations of the parties; terms for delegating services provision based on public
tender organised under the law; operator licensing under conditions of competition; en-
dorsement and approval of tariffs for this service etc.

Adoption of Law 303 of 13 December 2013 started the process of amendment of the
existing legislation, which is to be followed by putting into practice these regulations.

3.2 Administrative framework

3.2.1 At national level

The Ministry of Environment, Ministry of Regional Development and Construction, Min-
istry of Health and Ministry of Finance and State Chancellery with are competent au-
thorities in the regulation and development of the water supply and wastewater ser-
vices sector.

The Ministry of Environment is the main state institution, responsible for the develop-
ment of national policies, legislative and regulatory framework and the subsequent im-
plementation of the provisions of the policy documents, including the programming and
implementation of investment needed in water supply and wastewater infrastructure.
Additionally, the Ministry of Environment manages the National Ecological Fund.

The Ministry of Regional Development and Construction is responsible for the planning
and development of water supply and wastewater at regional level and substantially in-
volved in planning and infrastructure development through the three Regional Devel-
opment Agencies. Additionally, the Ministry of Regional Development and Construction
administers the National Fund for Regional Development. Together with the national
Ecological Fund, these funds are the most important sources of national funding in the
water supply and wastewater services sector.

The Ministry of Health oversees the popul ati onf¢
public health; promote provisions regarding health aspects into all public policies and

supports their effective implementation in other sectors to maximise health gains. The

Ministry of Health establishes and monitors all aspects of water quality in the field of

water supply and wastewater services sector.
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The Agency O6Apele Mol dovei 6 under theeMinistry
menting national policy in water management, hydro-reclamation and water supply and
wastewater services sector.

The Agency for Geology and Mineral Resources under the Ministry of Environment is
responsible for implementing state policy on geological research, and use and protec-
tion of soil and groundwater. Hydrogeological Expedition "EHGeoM" is under the
Agency for Geology and Mineral Resources, providing services related to drilling arte-
sian wells.

The National Agency for Energy Regulation is the regulator of water supply and
wastewater services in terms of approving regulations and the tariffs for these services,
giving licenses to the operators working in the field of energy supply and monitoring its
activity.

At the national level, there are two main non-governmental associations, namely Water
Operators Association of Re@Qabai é anhdMohedoCangt
of Local Authorities in Moldova.

Data on water supply and wastewater services sector are regularly collected and pro-
cessed by the National Bureau of Statistics.

Moreover, it should be noted that besides the competent authorities indicated above, a
series of other authorities play, directly or through their subsidiaries, more or less sig-
nificant role in the monitoring and supervision of the water supply and wastewater ser-
vices sector. These are, in particular:

3.2.2 At local level

In Republic of Moldova, the local government is organised on two levels: level 2 is the
rayon public authorities, while the levelll is the public authorities in towns and villages.
The water supply and wastewater public services are set up, organised and managed
under the direction, coordination, supervision and responsibility of local public admin-
istrations of level 1, represented by local councils, as deliberative authorities, and
mayors as executive authorities.

About 35 operators in Moldova provide water supply and wastewater services in urban
areas, with the legal form of joint-stock companies or municipal enterprises. Of these,
seven can be considered as regional operators, because they provide water supply
and wastewater services in towns and neighbouring administrative-territorial units. In
rural areas, services are provided either by local authorities, under the direct manage-
ment or by sole proprietorships, limited liability companies or water user associations,
under delegated management.

3.3 National policies in water supply and wastewater services sector

Up to 2013, there was essentially no planning in the WSS sector at national, regional
and local level. Since then, a new sector strategy and regional sector programmes
have been completed. Thus, the development of water supply and wastewater services
sector is based on its principal document which is Water Supply and Sanitation Strate-
gy (2014-2028) and other development policies of the Republic of Moldova, including
the National Regional Development Strategy (2013-2015). This framework aims to im-
prove national policies and harmonise the legal framework with the community acquis
and European standards. The National Regional Development Strategy sets out a
number of directions of water supply and wastewater services sector development, in-
cluding national targets for achieving the Millennium Development Goals.
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The Water Supply and Sanitation Strategy has new approaches for structuring, finan-
cial planning and project identification, on which sector development should be based.

The strategy proposed institutional reforms of the sector, including a new authority as
sector regulator - the National Agency for Energy Regulation which would be responsi-
ble to develop pricing and regulating policy for operators based on performance indica-
tors.

The strategy also states the need to develop inter-municipal cooperation in the devel-
opment and provision of water supply and wastewater services by regional operators.
Services provision can be ensured by means of public services delegated management
contract concluded between local authorities and regional operator, before the imple-
mentation of investment projects in infrastructure.

6Regional i sat i o ndévelopmenapolikyanywatar supmyand wasfewater
services sector. This policy aims to improve sector performance through better man-
agement and economies of scale.

Regionalisation of water supply and wastewater services, which intends to overcome
excessive fragmentation of the sector, is aimed at concentrating water supply and
wastewater services around strong regional operators, set up and developed by merg-
ing local operators.

Thus, it is foreseen that municipal enterprises will be reorganised into commercial
companies and will extend the water supply and wastewater services area to other
administrative-territorial units, with the aim of becoming economically viable regional
operators.

The Strategy also places emphasis on the need to prepare Water Supply and Sanita-
tion Development Plans (equivalent to so-called Master Plans) and feasibility studies in
order to attract investments in the sector. Actions indicated in the Strategy will require a
major financial commitment that goes beyond the national sources that are available.

In 2014, the Regional Development Councils from North, Centre and South approved
Regional Sector Programmes (RSP) in the WSS sector. The RSP is an operational tool
that links local and regional priorities with the national strategy within the WSS sector.
Based on an analysis of the current situation in the respective region and national sec-
tor targets, the RSP provides the process, methods and criteria by which priority pro-
jects are identified for further development and implementation

34 Organisation of water supply and wastewater services in the adminis-
trative-territorial units covered in this study

3.4.1 Organisation and management of water supply and wastewater services

As stated, this study covers the town of Ungheni, the communes of Zagarancea with
localities Zagarancea, Elizavetovca and Semeni; the commune of Petresti with locali-
ties Petresti and Medeleni.

To date, in the town of Ungheni has organised water supply and wastewater services,
organised and managed under the leadership, coordination, control and responsibility
of the Ungheni local public administrations, represented by the Ungheni Local Council
as deliberative authority, and Ungheni mayor 06s

Municipal En&€tasmapni Jeaghhma 06 AGarneailnéa fUnegrh eME , i s
sole operator of water supply and wastewater public services within the town of
Ungheni. The company provides water supply and wastewater services for the town of
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Ungheni and water supply services for localities Semeni and Zagarancea within the
commune of Zagarancea as well.

In commune of Petresti, the water supply public service is provided by the Municipal
Enterprise Gervicom-Pet r est i 6, IServicem-meatf rt. & tsdedunder of
the company is Petresti Local Council.

A management contract on regional water supply and wastewater services, concluded
between the UngheniL o ¢ a | Counci lCammad OMBUn@Appeari , sets out
and responsibilities of the parties in the provision of these public services and the op-

eration of the systems related to such services.

The tariffs for water supply and wastewater services are approved by the local council,
in accordance with legislation in force.

3.4.2 Ownership

Public water and wastewater systems, including all technological and functional struc-
tures covering entire technologic cycle from raw water abstraction to discharge of
treated wastewater into receiving body, are the property of Ungheni administrative-
territorial unit.

The water supply and wastewater systems (propriety of the Ungheni administrative-

territorial unit), as well as the water supply and wastewater systems in Semeni and
Zagarancea Villages have b«€amatl fa niimtpéhaptned t o t |
erator of public service in this locality.

As for the commune of Petresti, the local council has delegated the right of manage-
ment and operation of public water supply systems to ME Salvicom-P e t r enderd 6
bailment contract for a period of 25 years.

There are no water supply systems owned by individuals or private legal entities.

35 Organisation and management ofthe ME6O ApGanal 6 Ungheni

ME O6-fpaal 6 Ungheni was est aldcdlpublibadainidirationd eci si on
and shall carry out activities for an unspecified period of time starting with the date of
registration by State Registration Chamber.

The company has a Director, who is responsible for coordination of all company activi-
ties and conducting regular coordinatmon with
sible to the company ledorntaocainditatdrsor meeting t he p

Five subordinated specialists report directly to the director:

1 Production director, responsible for the management of production sectors, elab-
oration of proposals for development, development of technical conditions for
connection to water supply and wastewater network;

1 Chief Accountant, responsible for accounting records management and working
out of the accounting reports;

1 Chief Economist, in charge with analysis of financial and economic situation, cal-
culation of tariffs and development of production program;

1 Human resources/public relations officer, in charge with staff tracks keeping and
outreach communication;

9 Secretary/assistant - responsible for correspondence keeping and informational
support and logistics for director.
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Heads of following seven units are subordinated to production director:

1 WSS (Wastewater Treatment Plant) Sector;

WTP (Water Treatment Plant) Sector;

MPS (Main Pumping Station) Sector;

Auto park (AP) Sector;

Energy Sector;

Dispatch Sector (emergency crew for water supply and wastewater systems);
Marketing /sales Department.

= =4 -4 -4 A -
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Figure 3-1:
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3.6

Company staff and training needs

The organisational structure of the company includes 160 positions (according to the
staff list) and actual 155 employees. The actual number of employees within the com-
pany enables compliance with the actual schedule and workload.

Thus, the occupancy rate within the company is high at 97%, while the staff turnover
rate ranged from 18% to about 21% over the past three years.

The years of service at the company of the technical financial staffs shows a stable sit-
uation. The overwhelming majority of staff members (151 or 97% of the total) have
from 10 to 20 years of employment in the position, with an average of 13 years. Two
key persons in the company (the company director and production director) have high-
er educations in water supply and wastewater, with work experience in the company of
more than 30 years, and the relevant qualification for their duties. In general, 15% of
the staff has a higher education, 19% - specialised secondary education; the rest have

graduated from vocational schools.

Company management reports that it experiences difficulties in finding specialists and
workers with the proper skills for the specificities of the WSS sector. This is due to the
lack of skilled local labour in the town and neighbouring localities.

The ME-CaApad Ungheni

conducts its actw-vi

ever, it does not include some trainings or measures designed to increase staff profes-

sional performance.

The table below lists the main topics that should be addressed in a human resources
training programme, as identified during field visits to the utility and discussions with its

management.

Table 3-1: ME 6Lmanal 8 Ungheni

staff traini needs

ng

Training topic

Beneficiary

Strategic planning

Director; production director; economist

Investment planning and analysis of investment pro-
jects

Director; production director; heads of depart-
ments; economist; chief accountant

Human resources planning and development

Director; head of human resources department;
economist

Performance indicators and staff motivation

Director; production director; heads of depart-
ments; head of human resources department

Customer service management, public relations

Marketing department employees

Tariffs and costs calculation

Economist; chief accountant; head of marketing
department

Financial planning

Accounting department employees

Management and maintenance of equipment

Production director; heads of the related de-

partments

Production director; heads of the related de-
Wastewater treatment and sludge management

partments

Production director; heads of the related de-
Water supply and wastewater networks management partments

Energy management in water supply and wastewater
systems operation

Production director; heads of relevant depart-
ments

Quality management in water supply and wastewater
systems operation

Production director; heads of relevant depart-
ments

Meter checking and reading

Head of marketing department; controllers

Job retraining on 06Oper at
wastewater systemsd, sep-e
construction worksbé

Plumbers/operators

Project management

Director; production director

Legislative aspects and standards in water supply

Director; production director; lawyer
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Training topic

Beneficiary

and wastewater

Economic analysis in the field of water supply and
wastewater

Economist; accounting department employees

Integrated accounting software use

Accounting department employees

Drawing up reports (statements) and annual financial

s\ Economist

statements regarding income tax

International Financial Reporting Standards Economist

Cost management control and management report- .

) Economist

ing
Source: ME6 AgCaanal 6 Ungheni
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4 Technical aspects i existing situation

4.1

General information

The assessment of the existing water supply and wastewater situation in the town of

Ungheni and localities (Zagarancea, Semeni and Petresti) has been conducted by the
GIZ/MLPS experts in collaboration with members of Project Working Group (PWG, de-
scribed in Chapter 1).

For assessment of existing situation, the necessary information was obtained from the
following sources:

1 Water supply and wastewater questionnaire prepared and distributed by
GIZ/MLPS experts, and completed by local public administrations (LPAs) and the
municipal services utilities;

1 Project Working Group (PWG) meetings;

9 Site visits conducted by GIZ/MLPS experts to verify the collected information and
to inspect the existing water supply and wastewater facilities;

1 Available pre-feasibility and feasibility studies, existing and implemented tech-
nical designs, topographic surveys (site plans) related to water supply and
wastewater infrastructure indicating existing WSS facilities, as provided by the

PWG.

4.2

Water supply and wastewater service area

Water supply and wastewater services in the town of Ungheni and locality Zagarancea
are provided by a single operator - municipal enterpris e

( MEXC amAp a

In Semeni village, after the water supply system will be put into operation, the water
b-€apabwoui dedhbpithe

Water supply and wastewater services in Petresti village are provided by a single oper-
ator-muni ci pal

supply

ser vi

ce will

ent ePptrestiiBervicom

General information about service areas in the feasibility study localities is provided in

Table 4-1.
Table 4-1: General information about service area of FS localities.
Population POIEEHE)
. . served by cen-
Current situa- | served by cen- | Current situa- tralised
. Popula-| tion and on- tralised water tion and on-
No. Locality L . oo . . L wastewater
tion going activities - | supply service | going activities service
water supply Cov- Con- - wastewater Cov- Con-
ered | nected ered | nected
The coverage ar- The coverage
area of
ea of water sup-
_ ly system is wastewater sys-
1. Ungheni 38,400 P 37,740 | 30,269 | tem is about 29,908 | 20,433
about 98%. The
; . 78%. The con-
connection rate is nection rate is
0,
about 79%. about 53%.
-erz(i)fc\?v\;?;?%eu ar No centralised
2. Zagarancea 1,956 sup 1,956 | 1,614 |wastewater sys- 0 0
ply system is tem
about 100%. The
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Population Population
. . served by cen-
Current situa- ser\{ed by cen- | Current situa- tralised
No Locality Popula— t'ion anq on- tralised water ti.on anq on- wastewater
: tion going activities - | supply service | going activities . —
water supply Cov- Con- - wastewater Cov- Con-
ered | nected ered | nected
connection rate is
about 82%.
At the time of site
visits conducted
. Egngrzlj('\:ﬂt:;is No centralised
3. Semeni 1,986 0 0 | wastewater sys- 0 0
works of the wa- tem
ter distribution '
network has been
carried out
The coverage ar-
. ngzgit;rizw' No centralised
4. Petresti 3,855 about 100%. The 3,855 2,415 \t/(\;ert:tewater Sys- 0 0
connection rate is
about 62%.
Source: LPA Un¢ghaenmil , 0 NE gdaggarencea Chnfimiine, LPA Petresti Commune,

municipal entePptrestiifervicom

General information about public institutions in the town of Ungheni and feasibility
study localities is provided in Table 4-2. Detailed information about public institutions in
the town of Ungheni and feasibility study localities is provided in Annex 4.

Table 4-2: Public institutions in the feasibility study localities
. . . Pupils/ chil- M Connected to Connect.ed to
o Locality/Public No. of in- employ centralised
N . o dren/ places/ water supply
institution name | stitutions ploy- wastewater
beds system
ees system
1. Ungheni
Kindergartens 6 2,012 273 | yes yes
Schools 11 6,152 766 | yes yes
Healthcare institu- 5 301 975 | yes yes
tions
2. Zagarancea 3 181 28 | yes no
3. Semeni 3 213 33 | nla n/a
4, Petresti 3 593 94 | nla n/a
Sour ce: LPA Un ¢haenmil ,0 NE gfihlema , LPA Zagarancea Commune, L P/

The business entities in the feasibility study localities are listed in Table below (Table 4-
3). More detailed information is provided in Annex 4.

Table 4-3: Business entities in the feasibility study localities
Locality/Type of No. of busi- No. of Connected to Cormected to cen-
No. . . i water supply tralised wastewater
business entity ness entities employees
system system
1. Ungheni
Commerce 9 303 | yes yes
Industry 2 183 | yes yes
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Commune,

. : Connected to Connected to cen-
Locality/Type of No. of busi- No. of .
No. . . o water supply tralised wastewater
business entity ness entities employees
system system
Hotel 1 10 | yes yes
Forestry 1 110 | yes yes
2. Zagarancea 12 29 | n/a n/a
3. Semeni 6 9 | nla n/a
4, Petresti 12 226 | nla n/a
Sour ce: LPA Un ¢ghaenmail ,0 NE gfhlepna LPA Zagarancea
4.3 Water supply system
4.3.1 Water supply system in the town of Ungheni

Water is supplied 24 hours/day in the town of Ungheni. Water supply services are pro-

vided to about 30,269 consumers (79%) out of 38,400 inhabitants.
The water supply system in the town of Ungheni represents a hydro technical system

and comprises the following key components:

1 Water source (water intake from the Prut River);
9 First level pumping station (PS-1);
1 Transportation of water, from water intake to the treatment plant and further from

treatment plant to the distribution network (raw and drinking water transmission

main);
 Water

treat ment

requirements;

1 Underground water reservoirs with the volume of 600 m* each, designed for the

pl ant

to i mprove t

he

storage of a volume of water necessary in such cases as following: water reserve

in case of network failure, compensation of hourly consumption and water re-

serve necessary for firefighting purposes;

9 Second level pumping station (PS-2), to ensure the required pressure in the wa-
ter distribution network;

1 Looped water distribution network, combined with branched one;

9 Booster pumping stations, for increasing the water pressure in the multi-storey

apartment building;

1 Underground service tank with a volume of 3,000 m* (out of operation).

The water supply system in the town of Ungheni is represented in Figure 4-1. More de-

tailed information about the water supply system in the town of Ungheni is provided in

Annex 11.
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Figure 4-1:  Water supply scheme of the town of Ungheni and in the localities of Zagarancea,
Semeni and Petresti

Scheme of existing water supply system in the town of Ungheni and
Zagarancea, Semeni and Petresti villages

KILOMETERS

WT 1xV=50m?
e

Semeni

' Zagarancea

] Res

Legend 2xV=3000m?

Boundaries of the town Ungheni
Boundaries of the village
- Pressure zone 1, existing
I:I Gravitational zone 1, existing
l:] Pressure zone 2, in construction
[IZ] Number pressure zones

’Z] Existing/ under construction water distribution network
(O]

Existing water supply reservoir

et Y

Existing/ under construction water pumping station \‘\
A
Existing/ under construction water tower ,)
E Existing well
E Existing spring
lI] Decammisson underground reservoir of drinking water
Decammisson water distribution network
N -
\ "
N s
Nans”
Source: GIZ/MLPS
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Figure 4-2:  Technological scheme of water supply system in the town of Ungheni and in the lo-
calities of Zagarancea, Semeni and Petresti

Water Tower Water Tower
Petresti Petresti
2xV=25m*  2x V=25m?®

12Im.as.l. 116m.a.s.l.
Spring
120m.a.s.l. PS
Reservoir
Veome GZ Petresti
62..120m.as.l.
PS - -
Reservoir Ungheni Water Tower Semieni
2x V=3000m* V=50m®
Deep well notin use 63m.as.l
PZ Ungheni [ 3 ;
38..65m.a.s.l, I;Z ::mvn]l
24...60m.as.l.
PZ Zagarancea O—
50..54m.as.l. PS
o WTP
51 o s
Abbreviations Legend
Water intake, Underground Reservoir  PS 2
River Prut 2x V=600m? WTP Water treatment plant Existing water system
38..39 masl. 40m.asl. PS  Pumping station Water System under construction
PZ  Pressure zone - — Decomission water sistem
GZ Cravitational zone
Source: GIZ/MLPS
43.1.1 Water source. Water abstraction

Water in the town of Ungheni is supplied from surface water i the Prut River. The well
field was constructed in 1972, with a design capacity of 12,700 m*/day.

According to the obtained data, the quality of the raw water (the Prut River) complies

with the standards of the Republic of Moldova (Government Decision no. 934 of

15.08.2007 on the establishment of Automated Information System "State register of

natural mineral water, drinking water and bottled non-alcoholic beverages"). The raw

and drinking water qualityCamal ¢ aVmglsetqpir oviigemr
ed in Table 4-4.

Table 4-4: Water quality indicators (August, 2015)

Max. concentration Raw water Drinking water
No. Indicator Unit acc. to G.D. No 934 concentration concentration (wa-
of 15.08.2007 (Prut River) ter treatment plant)
1 Smell degree acceptable to con- 0 acceptable to con-
sumers sumers
2 Taste degree acceptable to con- 0 acceptable to con-
sumers sumers
3 Colour degree acceptable to con- 17 acceptable to con-
sumers sumers
4. | Hydrogenin- 6 6.5 09.5 7.85 7.23
dex pH
Feas i bi | i ty st udmprofingwatet shpply gnd wagtevatér sedvices in the town of Ungheni,
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Max. concentration Raw water Drinking water

No. Indicator Unit acc. to G.D. No 934 concentration concentration (wa-

of 15.08.2007 (Prut River) ter treatment plant)
5 Turbidity degree 5 45 0.50
6. Temperature AcC +18 +25
7. Oxidbility ml O/l 5 48.3 1.80
8 Total alkalinity moles/m® | no standard 3.25 2.00
9. Total hardness | degree 5 grade Germane 11.6 9.70
10. Nitrates (NOs) mg/| 50 2.00
11. Chlorine mg/| 250 23.00
12. Sulphates mg/l 250 86.00
13. Calcium mg/| no standard 54.00
14. Magnesium mg/l no standard 18.50
15. | Aluminium Og/ | 200 80
16. | Manganese Og/ | 50 4.00

Source: -M@anédApaUngheni

4.3.1.2

Water pumping station, first level (PS-1)

The raw water is pumped to the water treatment plant by the first level pumping station
PS-1 via two (2) syphon pipes with a diameter of 500 mm each.

The main technical parameters of the first level pumping station (PS-1) are presented
in Table 4-5. The main technical parameters of the raw water transmission main are

provided in Table 4-6.

Table 4-5: Main technical parameters of the first level pumping station (PS-1)
Pump en-
Year of
Year of Pump ergy spe-
N° nzrie instal- gﬁ?t‘:_ Pump type I::IZET:L%A)' |_|(ﬁ1a)d power cific con-
lation . (kW) sumption
tion
[ Kwh/ 1
FA 15.84 DEMI-
1. 250/20 (2 pcs.) 250 20 18.5 0.078
SEWATEC
2. PS-1 1972 2004 | K200-4006-SEN 553,25 20 38.39 0.069
225M04 (1 pcs.)
3. SD250/22.5 (1 250 225 37 0.146
pcs.)
Source: -@EndApaUngheni
Feas i bi | i ty st udmprofingwatet shpply gnd wagtevatér sedvices in the town of Ungheni,
localitesofZagar ancea, Semeni and Petrestio 47




Modernization of local public services, intervention area 2

Figure 4-3:  Raw water abstraction facilities. Pump group SEWATEC K200-4006-SEN 225M04.
Pump group FA 15.84 DEMI-250/20

~—v

Source: GIZ/MLPS

Table 4-6: Main technical parameters of the raw water transmission main

No. Water transmission type Pipeline material | Diameter (mm) | Length (m)
1. Raw water transmission maini 2 pcs. Steel 500 400
Total 800

Source: -Gl@anadahApaUlUngheni

43.1.3 Water treatment facilities

The water treatment plant was brought into operation in 1972, with a design capacity of
12,700 mj/ day, i n thei lpd,eGEMNtmjb/ed anyg. albrmo uz 0 172 ,0 (
and facilities of water treatment plant had been rehabilitated.

Water treatment process includes: coagulation, sedimentation of solids, filtration and
disinfection.

The water treatment plant technological scheme includes the following components:

9 Vertical truncated mixers (two (2) units);

Longitudinal horizontal settlers (four (4) units);

Fast filters (four (4) units);

Chlorination plant;

Reagent building;

Two (2) drinking water underground reservoirs with a capacity of 600 m* each;

Administrative building; boiler room; warehouse and workshop; auxiliary buildings
and structures.

=A =4 =4 =4 A A

The water from surface sources is generally turbid due to high concentration of sus-
pension solids and colloids. These substances have specific weight very close to
weight of water and basically they remain suspended for a long period of time. In order
to be supplied, it is necessary to clarify the water. For this purpose, while the water is
not in motion or has a very low velocity, the natural settling mechanism of suspended
solids is used. The settling of suspended solids is caused by gravity and the settling ve-
locity is constant due to the viscosity of water.
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In order to improve the settling process of surface water, the aluminium sulphate
Al,(SO,)s is introduced as a coagulant, which allows fine-particles accumulate increas-
ingly large flakes, which then settle by free-fall together with non-coagulated patrticles.
The coagulation process considerably reduces the turbidity, suspended solids and wa-
ter colour. Also, in the flakes accumulation and sedimentation phases, a partial in-
volvement of organic compounds and bacteria contained in raw water.

The coagulant injection into the raw water is performed in the vertical truncated mixers
(two (2) units), from which further the raw water mixed with reagent is transported by
gravity in longitudinal horizontal settlers (four (4) units), which are concrete or rein-
forced concrete basins in which the water is moving horizontally with a small velocity
and on the bottom of which the particles of suspended solids are settling as sludge.

During the settling process, a high clarification degree of water cannot be accom-
plished in order to meet required drinking water quality. To achieve a complete water
clarification it is necessary to perform the water filtering through a filter layer, usually a
sand layer.

The removal of suspensions through filter switch is classified according to the filtration
velocity: slow filters, fast filters and ultra-fast filters.

Figure 4-4:  Water Treatment Plant. Horizontal longitudinal clarifiers

>
~

o

s

Source: GIZ/MLPS

The water clarified in the above-mentioned settlers is transported through open fast fil-
ters (four (4) units) based on gravel and quartz sand.

The clarification of water through the settling and filtration processes reduces the bac-
terial concentration in water, but not sufficiently for consumption. An additional disinfec-
tion process is needed by use of ADVANCE facility in order to ensure its bacteriological
quality. A chlorine solution is used for water disinfection, which mainly aims to ensure
antibacterial protection in the water distribution network of the town of Ungheni up to
the consumers as well as the oxidation of organic compounds and minerals in the wa-
ter.
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Source: GIZIMLPS

A chlorination unit is used for disinfection of water delivered to customers installed at
the water treatment plant in the town of Ungheni.

In 2012, in the town of Ungheni, the technological equipment and the building of water
treatment plant was upgraded.

Following disinfection, the treated water is stored in two (2) drinking water underground
reservoirs with a capacity of 600 m*® each. The main parameters of the existing drinking
water underground reservoirs are provided in Table 4-9.

4314 Drinking water transmission main

The drinking water stored in the drinking water underground reservoirs, installed on the
water treatment plant area, is delivered directly into the water distribution network
equipped with two (2) drinking water underground service tanks with a capacity of
3,000 m? each, currently out of operation, by the second level pumping station (PS-2),
through two (2) water transmission pipelines of steel with a diameter of 400 mm,.

The main technical parameters of the drinking water transmission main are presented
in Table 4-7.

Table 4-7: Technical parameters of drinking water transmission main

No. Type of water transmission Pipe material Diameter (mm) Length (m)
1 Drlpklung water transmission Steel 400 1,000
main i 2 pcs.
Total 2,000

Source: -Gl@anédahApalUngheni

4.3.1.5 Water pumping stations

Due to high-rise buildings in the town of Ungheni, the increasing of local pressure is re-
quired.

In the area of multi-storey apartment buildings the high pressure regime is ensured by
eleven (11) water booster pumping stations. The nominal parameters of water booster
pumping stations are presented in Table 4-8.
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Table 4-8: Nominal parameters of water booster pumping stations
Energy
'Year of Flow specific
N° PS name/ installa- Tvpe rate Head Power consumo-
location tion/reha yp 3 (m) (kW) sump
bilitation (i) fom
[ kwh/ 1
1. CVET 250 250 65 75 0.375
(2 pcs.)
WILO type
2. | ps2 1967/ | Npgo/200 162 60 37.1 0.229
2012 (5 pcs.)
3. 14NDN 1000 10 100 0.100
4. 16NDN 1500 160 0.107
5. | 5,7, Boico str, 2003 g(E)R'lMV'BZOZ' 40| 45 5.5 0.137
6. 5/7, Boico str. 2003 | K 45/30 7 4.0 | reserve
66, Romana COR-1MHIE1602-
7. str. 2003 2G-GE 13,5 19 2.2 0.162
L COR-4MHIE803-
8. 11, Cristiuc str. 2004 2G/VR-RBI 32 49 4x2.2 0.187
9. 11, Cristiuc str. 2004 | K 90/35 60 15
26,Romana COR-1MVIE1604-
10. str. 2004 6/CR-EB 23 52 2%x2.2 0.174
3, Porumbesc COR-1MHIE1602-
11. str. 2005 2G-GE 135 19 2.2 0.162
9, Ungureanu COR-1MHIE1602-
12. Str. 2005 >G-GE 135 19 2.2 0.162
43, Nationala PE DRLLO CP _
13 str. 2005 25/160B 3 325 2x1.1=2.2 0.366
33, Nationala PE DRLLO CP _
14. str 2005 25/160B 3 325 2x1.1=2.2 0.366
Booster pump
15. gﬁ’ N.lorga 2011 | group PE DROL- 16-48 40 4x2.2 0.160
) LO
Source: -l@anédKApaUngheni
4.3.1.6 Water storage facilities

The main parameters of the existing underground reservoirs are provided in Table 4-9.

Table 4-9: Main technical parameters of the existing underground water reservoirs
Year of . .
No. Location construc- 1492 of Capag:lty QNG Condition
tion reservoir (m~) of chambers
Water treatment
1. plant area, Oran- 1972 | Rectangular 600 2 | Satisfactory
jerei str.
Underground ser- .
2. vice tank, Eliza- 1977 | Rectangular 3,000 2 Sat|sfact9ry (out
; of operation)
vetovca village
Source: -@EndApaUngheni
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4.3.1.7

Water distribution network

The water distribution network in the town of Ungheni consists of cast iron, asbestos-
cement, steel, ceramic, high density polyethylene (HDPE) and reinforced concrete
pipes with diameters of between 32 mm and 600 mm. The main technical parameters
of water distribution network are provided in Tables 4-10, 4-11 and 4-12. The length of
water distribution network for different diameters expressed as a percentage is provid-
ed in the Table 4-13.

Table 4-10: Main technical parameters of water distribution network
° ateria Length (m) / diameter (mm) Length F;lp:
600 500 400 315 300 250 200 (m) 9
(years)
1. Cast iron 9,613 605 3,684 | 1,720 | 3,222 18,845 60
o, | Asbestos- 565 565 60
cement
3. Steel 2,683 | 19,226 1,488 325 | 1,162 24,884 45
4. Ceramic 1,569 913 2,482 30
5. HDPE 2,122 2,920 5,042 15
g. | Remnforced | ) g3 | 557 | 187 2,347 25
concrete
Source: -®lEndApaUngheni
Table 4-11:  Main technical parameters of water distribution network
@ | waterial Length (m) / diameter (mm) Length I:lpee
160 | 150 | 110 | 100 | 90 80 75 (m) 9
(years)
1. Cast iron 11,401 21,252 575 33,228 60
Asbes-
2. tos- 2,368 2,368 60
cement
3. Steel 1,370 10,203 8,324 19,897 45
4. Ceramic 470 470 30
5. HDPE 2,963 2.683 2,134 1.945 9,725 15
Source: -l@anédKApaUngheni
Table 4-12:  Main technical parameters of water distribution network
° Materia Length (m) / diameter (mm) Length F;pee Total
65 63 50 40 32 (m) 9 length (m)
(years)
1. | Castiron 45 430 475 60
Asbestos-
2. cement 405 405 60 135,475
3. | Steel 11,670 1,019 302 12,991 45
4. | HDPE 884 99 766 1,750 15
Source: -@EndApaUngheni
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Table 4-13: Percentage of water distribution network by diameter size
o . Network length (m) by diameter size (mm) Total
N"| Material e 200 mm | 1607 75 mm | 651 32 mm | -eN9th (M) | Age (years) |
1 | Castiron 18,845 33,228 475 52,548 60 39
o | Asbestos- 565 2,368 405 3,338 60 2
cement
3 | Steel 24,884 19,897 12,991 57,772 45 42
4 | Ceramic 2,482 470 1,750 4,702 30 3
5 |HDPE 5,042 9,725 475 15,242 15 11
g |Reinforced 2,347 2,347 25 2
concrete
Total 54,165 65,688 16,096 135,949 100
Source: -®EndApaUngheni, Gl Z/ MLPS assessments

The water distribution network in the town of Ungheni is provided in Figure 4-6. More
detailed information about water distribution network is provided in Annex 11.
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Figure 4-6:

Water trasmission main

WTP-Zagarancea

Legend
Name Symbol

f the town Ungheni ———

1 the village pp——
Water inake +Existing water pumping station PS-1 WI+PS-1
Existing water treatment plant WTP
Existing water supply reservoir Cdres
Existing water pumping station PS ops
Existing water distribution network
Under ion water distribution network
D i reservoir of drinking water CRes
Decammisson water supply reservoir ———

Source: www.geoportal.md, GIZ/MLPS
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4.3.2 Water supply system in Zagarancea and Semeni localities

Water is supplied 24 hours/day in Zagarancea village.Water supply services are pro-
vided to about 1,614 consumers (82%) out of 1,956 inhabitants. Zagarancea village is
supplied with water from the water supply system of the town of Ungheni by a water
transmission main with a diameter of 160 mm. The coverage rate of water distribution
network is 100% of locality area.

The scheme of water supply system in Zagarancea village is presented in the Figure 4-
1. The water distribution network is presented in the Figure 4-6. More detailed infor-
mation about water distribution network in Zagarancea village is provided in the Annex
11.

The Semeni village is foreseen to be supplied from the same water source, the water
supply system of the town of Ungheni, by a water transmission main with a diameter of
110 mm. At the time of the site visits conducted by the GIZ/MLPS experts, the con-
struction-installation works of the water distribution network had been carried out
(100% coverage rate of locality area), financed by National Ecologic Fund. Water will
be supplied 24 hours/day in Semeni village.

The scheme of water supply system in Semeni village is presented in Figure 4-1. Water
distribution network is presented in Figure 4-7. More detailed information about water
supply system and water distribution network in Semeni village is provided in Annex
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Figure 4-7:  Water distribution network in Semeni locality

Existing water supply system in the Semeni village

Water trasmission main
WTP-Zagarancea

Legend
Name Symbol
Boundaries of the village —— -
Under construction water pumping station O PS
Under construction water tower . WT
Under construction water distribution network

Source: www.geoportal.md, GIZ/MLPS
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4.3.3

Water supply system in Petresti locality

Water is supplied 24 hours/day in Petresti locality. Water supply services are provided
to about 2,415 consumers (62%) out of 3,855 inhabitants.

The scheme of water supply system in Petresti locality is represented in Figure 4-1.
More detailed information about water supply system in Petresti locality is provided in

the Annex 11.

In Petresti locality, the water abstraction is carried out in deep aquifers, and namely
from five (5) wells in operation and from the spring. The raw water from wells is stored
in two (2) water towers with a vat volume of 25 m? each, and further is delivered by
gravity in the water distribution network. The groundwater, abstracted from the spring,
is stored in one (1) collector tank with a volume of 5 m* and pumped in two (2) water
towers with a vat volume of 25 m? each, and further distributed by gravity into water

distribution network.

According to the obtained data, the quality of the raw water at the well /intake does not
comply with the standards of the Republic of Moldova (Government Decision no. 934 of
15.08.2007 on the establishment of Automated Information System "State register of
natural mineral water, drinking water and bottled non-alcoholic beverages") for follow-
ing indicators: colour, turbidity, nitrates (NO3) and total hardness. The raw and drinking

wat er
presented in Table 4-14.

qgual ity

i ndi

cators

provi deRletbrye snuindg ,ciipsa |

Table 4-14:  Water quality indicators (10 March, 2015)
No Indicator Unit Max. concentration acc. to Raw water
) G.D. No 934 concentration
1. Smell degree | acceptable to consumers -
2. Taste degree | acceptable to consumers -
3. Colour degree | acceptable to consumers 1.5
4. Hydrogen Index pH O 6.5 7.6
5. Turbidity degree 5 0.8
6. Ammonia NH4 mg/| 0.5 <0.05
7. Nitrites (NOy) mg/l 0.5 0.04
8. Nitrates (NO3) mg/l 50 64.5
9. Total hardness degree 5 German degree 13.8
10. Total soluble dry | 1,500 844
sediment
11. Chloride mg/| 250 20.4
12. Sulphates mg/| 250 40.0
13. Fluorides mg/l 1.5 0.97
14. Iron mg/| 0.3 <0.1
15. Copper mg/l 1 <0.02
Source: Municipal Services Utility i Ser v-Petome st i 0
The main technical parameters on water towers are provided in the Table 4-15.
Table 4-15:  Main technical parameters of water towers
No. Year oiic(:)(:]nstruc- Volume (m3) Head (m) Quantity Condition
1. 1977 25 9 2 | satisfactory
2. 1990 25 9 2 | satisfactory
Sour ce: Munici pal SePeicestUdbil ity fAServicom
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Figure 4-8:  Water towers in Petresti locality

Source: GIZIMLPS

The water distribution network is a single system and consists of high density polyeth-
ylene (HDPE) with the pipe age of eight (8) years and diameter of between 20 mm and
75 mm. Total length of water distribution network is about 22,930 m. The main tech-
nical parameters of water distribution network in Petresti locality are provided in Table
4-16.

Table 4-16:  Technical parameters of water distribution network in Petresti village

N° | Material Length (m) / diameter (mm) Pipe age Total
75 63 50 40 32 25 20 (years) length (m)
1. HDPE 4,209 | 2,110 | 582 | 6,242 | 5,463 | 3,079 | 1,245 8 22,930
Source: Municipal SePe#icestiUdility fAServicom

The water distribution network in Petresti locality is provided in Figure 4-9. More de-
tailed information about water distribution network in Petresti locality is provided in An-
nex 11.

Feas i bi | i ty st udmprofingwatet shpply gnd wagtevater sedvices in the town of Ungheni,
localtiesofZagar ancea, Semeni and Petresti 6 58



Modernization of local public services, intervention area 2

Figure 4-9:  Water distribution network in Petresti locality

Existing and proposed water supply system in the Petresti village
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Source: www.geoportal.md, GIZ/MLPS
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4.4 Water balance for water supply system in the town of Ungheni and
Zagarancea locality
The data necessary for water balan€anababcul at i

Ungheni, and included the following details: monthly volume of the abstracted raw wa-
ter, monthly volume of water sold to domestic customers, monthly volume of water sold
to public institutions and business entities.

Following the real water consumption, the non-revenue water rate for water supply sys-
tem of Ungheni was determined.
44.1 The monthly volume of the abstracted raw water

According to the infor Ratniadm pdnagvhiechead Ky eMEnoOMAj
of the abstracted raw water is determined according to the pumping time of raw water,
pump capacity installed at first level pumping station (PS-1) and the season of the year.

4.4.2

The water demand per month is the monthly volume of water sold to the domestic cus-
tomers, to public institutions and business entities.

Water consumption

Operational indicators for 2014, presented by ME
the Table 4-17.

iA@aaal 0 aregrovidediin

Table 4-17:  Operational indicators for town of Ungheni and Zagarancea locality, 2014
Monthly Monthly Monthly volume of water sold to
volume of
volume of raw water Monthly
the ab- . volume of | Domestic Public in- | Business
No. Month at the inlet . .
stracted treated customers | stitutions entities
raw water | OTWAT | ater (m?) (m®) (m?) (m®)
m?) treatmer13t
plant (m~)
1. January 147,876 147,876 133,493 62,645 10,339 11,580
2. February 137,565 137,565 123,182 60,937 9,372 12,362
3. March 140,390 140,390 126,007 66,265 9,387 11,450
4. April 138,809 138,809 123,706 65,530 7,954 12,724
5. May 148,918 148,918 134,535 88,025 7,880 11,827
6. June 188,534 188,534 174,151 78,965 8,343 38,864
7. July 185,823 185,823 171,440 85,617 7,729 20,609
8. August 199,062 199,062 184,679 86,384 7,061 15,320
9. September 194,477 194,477 180,094 98,768 9,612 18,704
10. October 177,622 177,622 163,239 109,690 9,885 14,854
11. November 157,135 157,135 142,752 71,838 9,041 16,301
12. December 154,471 154,471 140,084 62,372 8,516 11,743
Total 1,969,962 | 1,969,962 | 1,797,362 937,036 105,119 196,338
Source: -l@anédhApaUngheni
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Figure 4-10: Operational indicators
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4.4.3

The real water consumption is the volume of water consumed by one customer during
24 hours to meet the physiological and domestic needs under normal operation condi-
tions of the water supply system (l/c/d). The real water consumption for customers is

the ratio of daily water sold by the utility divided by the number of consumers (domes-

Real water consumption

tic, public institutions and business entities), as provided in Table 4-18.

Table 4-18: The real water consumption
Unit of Year
No. Indicator meas- 2012 2013 2014
urement
1. Number of domestic consumers pers. 31,101 31,640 33,497
2. Annual volume of abstracted raw water mj 2,616,054 2,250,057 | 1,969,962
3. Annual volume of treated water mj 1,427,333 1,329,165 | 1,797,362
Total water sold by the utility, of which: mj 1,427,333 1,330,165 | 1,238,493
4. 1 Domestic consumers mj 1,086,542 984,812 937,036
9 Public institutions and business entities | mj 340,791 345,353 301,457
5 Real water consumption (based on daily Vc/d 126 115 101
sold water)
6. Real water consumpt'lon (based on daily Vc/d 96 85 77
water sold to domestic consumers)
Source: ME AL@maal 06 Ungheni, GI Z/ MLPS assessments
44.4 Non-revenue water (NRW)

Annual non- revenue water is the difference between the annual volume of abstracted
raw water and annual water sold by utility to domestic consumers, public institutions
and business entities.

Feas i bi l ity
localitesofZagar ancea,

Semeni

and

Petresti 6

s t u dnyproving watet spply and waste@vater sedvices in the town of Ungheni,

61




Modernization of local public services, intervention area 2

The water balance for water supply system in the town of Ungheni and Zagarancea vil-
lage is provided in Table 4-19.

Table 4-19: Water balance

No. Indicator e 2014
measurement
1. Number of domestic consumers pers. 33,497
2. Annual volume of abstracted raw water mj 1,969,962
3. Annual volume of treated water mj 1,797,362
4. Annual volume of invoiced/billed water mj 1,238,493
The annual volume of NRW, including: mj % 731,469 37
5. 1 Real (physical) water losses (84% of NRW) mj % 614,434 31
1 Apparent (commercial water losses (16% of NRW) | mj % 117,035 6
Source: -l@andahApalUngheni, GI Z/ MLPS assessments

Figure 4-11: Water balance
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In order to reduce real (physical) losses of water it is recommended to:

)l

E]

Identify the condition of pipes during operational or capital repairs (taking note of
the material, interior and outer diameter, as well as interior and exterior condi-

tion);

Identify the network sections with an advanced degree of wear or damage;

Rapidly detect hidden water losses;

Maintain records related to damages/ leaks and their quick remedy.

The measures related to apparent (commercial) water loss reduction can be identified
by effective management of water supply system in town of Ungheni. With the purpose
to reduce apparent water losses it is recommended to:

1 Identify and replace defective water meters;
9 Identify unauthorised connections of the water distribution network.

Feas i bi l ity
localtiesofZagar ancea, Semeni and

s t u dnyproving watet spply and waste@vater sedvices in the town of Ungheni,
Petresti o

62




Modernization of local public services, intervention area 2

4.4.5 Water metering

During the period 2007-2012, in the town of Ungheni a water metering programme was
implemented, resulting in a metering rate of about 98% of domestic customers, public
institutions and business entities. At the time of implementation of World Bank-
Financed Project, about 75% of water meters from customers in single-family dwellings
were replaced.

4.4.6 Equipment and facilities

The ME-CaA@mda 0 Ungheni, owns and operaties
ties:

Rescue trailer truck (one (1) unit);

Caterpillar excavator (two(2) units);

Trailer tractor (one (1) unit);

Drainage truck (one (1) unit);

Sewerage cleaning truck (one (1) unit);

Water tank truck (one (1) unit);

Ultrasonic water leak detector (one (1) unit);

Portable ultrasonic flowmeter and manometers (with pressure transducers)
(two(2) units);

 Manometers.

= =4 =4 -4 A -—a _—a -1

4.5 Technical and operational analysis of the water supply system

45.1 Non-revenue water (NRW)

Non-revenue water has a negative impact on operating costs (high level of electricity
consumption for pumping, costs for current and capital repairs, etc.) and revenues (ap-
parent losses). Both the operating costs and revenues are important factors for sus-
tainable development in water supply sector.

At this time, the degree of wear of existing pipelines is very high, causing large leaks in
the water supply system in the town of Ungheni. The statistics on damages and repairs
in the period 1 January 2014 7 31 December 2014 are provided in Tables 4-20 and 4-
21.

Table 4-20:  Statistics on pipe damage, 01 January - 31 December, 2014, town of Ungheni

No. Location Pipeline breakdowns
1. On water transmission main 2
2. On distribution network, including: 459
1 Raptures 182
9 Cracks 94
1 Water blows 87
1 Valves damages 96

Sour ce: -G&n &igheni

Feas i bi | i ty st udmprofingwatet shpply gnd wagtevatér sedvices in the town of Ungheni,
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Table 4-21: Statistics on repairs accomplished in the period January 1, 2014 - December 31, 2014
in the town of Ungheni

No. Type of repair Repairs made
1. Current repairs 280 units
2. Capital repairs 179 units
3. Water losses on water transmission main 558,869 m°

Source: -EnalApaUngheni

4.6 Water balance for water supply system in Petresti locality

The data necessary for water balance calculation were provided by municipal services
utility-PeSearewitdodm and included the foblowing d
stracted raw water, monthly volume of water sold to domestic customers, monthly vol-

ume of water sold to public institutions and business entities.

Following the real water consumption, the non-revenue water rate for water supply sys-
tem in Petresti village was determined.
4.6.1 The monthly volume of the abstracted raw water

According to the information provi-Bedr bgt mani ci
the monthly volume of the abstracted raw water is determined according to the pump-

ing time of raw water, submersible pump capacity and the season of the year.

4.6.2 Water consumption

The water demand per month is the monthly volume of water sold to the domestic cus-
tomers, to public institutions and business entities.

Operational indicators for 2014, presentedbymu ni ci p al services utility
Pet r am providled in Table 4-22.

Table 4-22:  Operational indicators for 2014, Petresti village

Monthly vol- Monthly Monthly vol- Monthly

Schedule of volume of volume of
ume of the ume of water

N° Month WEST I abstracted water SOI(.j sold to public water sqld

(hours/ 24 to domestic S to busi-

raw water institutions .
hours) (m3) customers (ms) ness enti-

(m?) ties (m®)
1. January 4,814 1,869 55 2,108
2. February 4,117 1,039 162 1,876
3. March 4,886 1,417 165 1,797
4. April 5,422 2,662 148 2,345
5. May 6,266 3,564 169 1,665
6. June 6,249 3,788 58 1,600
7. July 24 6,780 3,465 150 1,964
8. August 7,101 4,186 147 1,850
9. September 7,194 4,009 26 1,934
10. | October 6,140 4,600 220 1,905
11. | November 3,190 2,987 153 648
12. | December 3,173 2,064 0 25
Total 65,322 35,650 1,453 19,717

Source: Municipal Services Utilityfi Ser v-Petbome st i 0
Feas i bi | i ty st udmprofingwatet shpply gnd wagtevatér sedvices in the town of Ungheni,
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Figure 4-12: Operational indicators
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volume of the abstracted raw water is smaller than the volume of water sold to domes-
tic customers, public institutions and business entities. The municipal services utility
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holes for water meter nodes are covered and the water meter data collection is impos-
sible, thus the volume of consumed water is determined according to the monthly aver-
age in the respective period.

4.6.3

Real water consumption

The real water consumption is the volume of water consumed by one customer during
24 hours to meet the physiological and domestic needs under normal operation condi-
tions of the water supply system (l/c/d). The real water consumption for customers is

the ratio of daily water sold by the utility divided by the number of consumers (domes-
tic, public institutions and business entities), as provided in Table 4-23.

Table 4-23:  The real water consumption, Petresti village
0 . Unit of Year
N Indicator measurement | 2012 2013 2014
1. Number of domestic customers pers. 2,223 2,295 2,415
5 ;I'er:e annual volume of abstracted raw wa- mj/ an 65,069 64,638 65,322
Total water sold by the utility, of which: mj / yearn 53298 57,465 56,820
3. 1 Domestic consumers mj/ yeayn 32571 32,183 35,650
9 Public institutions and business entites | mj / y e a1 20,727 25,282 21,170
4 Real water consumption (based on annual Vc/d 66 69 64
billed water)
5 Real water consumpt'lon (based on daily Ve/d 40 38 40
water sold to domestic consumers)
Source: Muni ci pal Se-Peicest Ubj | Gt ¥/ MSBEBvasosessment s
Feasi bi | i ty st udnyrofingwatet supply gnd wast@vater sedvices in the town of Ungheni,
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4.6.4

Non-revenue water (NRW)

Annual non- revenue water is the difference of the annual volume of abstracted raw

water and annual water invoiced by the utility.

The water balance for water supply system in the town of Ungheni is provided in the

Table 4-24.
Table 4-24:  The water balance for water supply system in Petresti village
N° Indicator unit of 2014
measurement
1. Number of domestic consumers pers. 2,415
2. Annual volume of abstracted raw water mj 65,322
3. Annual volume of invoiced/billed water mj 56,820
i 0,
The annual volume of NRW, including: 21 0;0 g?gi 12
4. 1 Real (physical) water losses (60% of NRW) ! 0 '
I 0,
1 Apparent (commercial) water losses (40% of NRW) mi % 3.401 5
Source: Municipal ServicesUt i | i t y -HieSterrevsitcioom Gl Z/ MLPS assessments

Figure 4-13: Water balance
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the utility
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In order to reduce real (physical) losses of water it is recommended to:

Identify the condition of pipes during operational or capital repairs (taking note of
the material, interior and outer diameter, as well as interior and exterior condi-

Identify the network sections with an advanced degree of wear or damage;

Maintain records related to damages/ leaks and their quick remedy.

1
tion);
1
1 Rapidly detect hidden water losses;
il
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The measures related to apparent (commercial) water loss reduction can be identified
by effective management of water supply system in Petresti village. With the purpose
to reduce apparent water losses it is recommended to:

1 Install high precision water meters;

1 Identify and replace defective water meters;

1 Identify unauthorised connections of the water distribution network.

4.6.5 Water metering

During the period 2007-2014, a water metering programme was implemented, resulting
in a metering rate of about 100% of domestic customers, public institutions and busi-
ness entities in Petresti village. However, the water meter data contain a margin of er-
ror because the water meter nodes installed for customers are of class "A" (low preci-
sion class).

4.6.6 Equipment and facilities
The municipal servPettesesti didgyg nitsdguipment oann d
and facilities.

4.7 Technical and operational analysis of the water supply system in the
Petresti locality

4.7.1 Non-revenue water (NRW)

Non-revenue water has a negative impact on operating costs (high level of electricity
consumption of pumping, costs for current and capital repairs, etc.) and revenues (ad-
ministrative /commercial losses). Both the operating costs and revenues are important
factors for sustainable development in water supply sector.

The statistics on damages and repairs in the period 1 January 2014 7 31 December
2014 are provided in Tables 4-25 and 4-26.

Table 4-25:  Statistics on pipe damage, 01 January - 31 December, 2014, Petresti locality

No. Location Pipeline breakdowns
1. On distribution network 5

Source: Municipal Services Utilityfi Ser v-Petbme st i 0

Table 4-26:  Statistics on repairs made, 01 January - 31 December, Petresti locality

No. Type of repair Repairs made
1. Current repairs 5

Source: Municipal Services Utility i Ser v-Petome st i 0

Feas i bi | i ty st udmprofingwatet shpply gnd wagtevatér sedvices in the town of Ungheni,
localitesofZagar ancea, Semeni and Petrestio 67
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4.8 Wastewater system

48.1 Wastewater system in the town of Ungheni

About 20,433 domestic consumers out of 38,400 inhabitants from the town of Ungheni
are connected to the centralised wastewater system, connection rate for wastewater
services is about 53%.

The wastewater system in the town of Ungheni, consists of separate sewerage net-
work, that collects and disposes through at least two networks the domestic
wastewater, industrial wastewater and storm water. The main facilities of the
wastewater system in the town of Ungheni are the following:

1 Gravity and pressure sewerage networks;

1 One (1) main wastewater pumping station (MWWPS) and three (3) local
wastewater pumping stations (WWPS) located in Caragiale, Ungureanu and
Burebista streets;

1 Wastewater treatment plant (WWTP).

Scheme of wastewater system in the town of Ungheni is represented in in Figure 4-14.
More detailed information about wastewater system in the town Ungheni is provided in
Annex 11.

The wastewater basin represents a defined territory, from which the wastewater is col-
lected to a sewerage network.

Feas i bi | i ty st udmprofingwatet shpply gnd wagtevatér sedvices in the town of Ungheni,
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Figure 4-14: Scheme of wastewater system in the town of Ungheni and Petresti village
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48.1.1

Sewerage network

The total length of gravity sewerage network is about 70,479 m. The main technical pa-
rameters of the gravity sewerage network are provided in Tables 4-27 and 4-28. The
total length of pressure sewerage is about 20,200 m. The length of sewerage network
for different diameters expressed as a percentage is provided in Table 4-29. The main
technical parameters of the pressure sewerage network are provided in Table 4-30.

Table 4-27:  Main technical parameters of gravity sewerage network
o | vaterial Length (m) / diameter (mm) Length F:p:
800 700 600 500 400 300 250 (m) 9
(years)
1. Cast iron 500 | 14,739 706 417 | 16,362 | 47
2. Ceramic 644 | 2,889 | 7,396 | 10,929 | 40
Asbes-
3. tos- 1,124 | 1,427 431 2,982 | 40
cement
Rein-
4. forced 13,712 1,327 | 1,603 | 825 187 17,654 | 40
concrete
Source: -®EndApaUngheni
Table 4-28:  Main technical parameters of gravity sewerage network
Length (m) / diameter (mm) Pipe Total
No Material Lengt age length
200 160 150 125 100 65 h (m)
(years) (m)
1 Cast iron 2,357 2,696 2,646 | 1,659 9,358 47
2 Ceramic 5,120 3,102 615 8,837 40
3, | Asbestos- ) 555 469 75 1,866 a0 | 70479
cement
4 PVvVC 1,275 1,216 2,491 2
Source: MEA ApCaanal 6 Ungheni
Table 4-29: Percentage of sewerage network by diameter size
Sewerage network length (m) by diame-
No. Material ter size (mm) Length (m) (/zgfs) T(OO/E‘;\'
80017 250 mm 2007 65 mm y
1 Cast iron 16,362 9,358 25,720 47 36
2 Ceramic 10,929 8,837 19,766 40 28
3 Asbestos-cement 2,982 1,866 4,848 40 7
4 | Reinforced con- 17,654 17,654 40 25
crete
5 PVC 2,491 2,491 2 4
Total 47,927 22,552 70,479 100
Sour ce: -®&nalApaU3iZgMLRIassessments
Table 4-30: Main technical parameters of pressure sewerage network
. Length (m) / diame- Total
No Material ter (mm) Length (m) Age length (m)
1. | !I Castiron collector 10,125 500 10,125 40 20,200
D500mm
Feas i bi | i ty st udmprofingwatet shpply gnd wagtevatér sedvices in the town of Ungheni,
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. Length (m) / diame- Total
No Material ter (mm) Length (m) Age length (m)
2. 11T Steel collector D=500mm 2,225 500 2,225 37
11T Cast iron collector
3. D=500mm 7,850 500 7,850 37
Source: -MlEnadaRApaUngheni

The sewerage network in the town of Ungheni is provided in Figure 4-15. More detailed
information is provided in Annex 11.
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Figure 4-15: Sewerage network in the town of Ungheni
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48.1.2

Wastewater pumping stations

The wastewater from the existing wastewater basin is collected by gravity to the main
( MWWPS)
ther pumped by pressure pipes to the wastewater treatment plant (WWTP) located in
Valea Marea village.

wast ewat er

pumping

stati

on

oreat ed

The key issue of the main wastewater pumping station (MWWPS) is the contact cham-

ber, which currently is clogged with sludge and makes difficult the access to the

screens.
The nominal parameters of the wastewater pumping stations and pumps are presented
in Table 4-31.
Table 4-31: Main nominal parameters of the pumping equipment
Pump
Year of Pump energy
Year of Pump e
N° PS nan_1e/ Lo- instal- r(_eha- Pump type flow Head power specific
cation lation bilita- rate (m) (kW) con-
tion (m®h) sumption
(kwh/
Hy.150. ]
1. 5/144 (2 pcs.) 144 48 22 0.153
q
2. er 450/ 3 450| s 132 0.294
unit (2 pcs.)
Hy.150. ]
3. 229/4/double 140 48 22 0.158
(2 pcs.)
MWWPS 1974 WILO tip EMU
FA10.94E-
4. 2005 318-180 (2 181 234 20 0.111
pcs.)
CM 100-65-
5. 250/4 50| 20 7.5 0.150
(Drainage 1
pcs.)
WWPS, WILO-EMU
6. Caragiale str. 2007 FA05.32RFE 11.16 10.4 09 0.06
7. |WWPS, 15 | jgg5 CM100/65-250 | 120 | 7.2 20 0.065
Ungureanu str.
WWPS
o WILO-EMU
8. in,Bureblsta 2012 FAO5.32E-112 16 0.9 1.5 0.015
Source: -@EndApaUngheni
Feasi bi | i ty st udnyrofingwatet supply gnd wast@vater sedvices in the town of Ungheni,
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Figure 4-16: Main wastewater pumping station: Contact chamber. Engine room

Source: GIZ/MLPS

4.8.1.3 Wastewater treatment plant

The wastewater treatment plant (WWTP) is located in the southeast to Valea Marea vil-

|l age and was put into operation in 1975, with &
present, the wastewater flow rate collected to the wastewater treatment plant is about

3,000-4, 000 mj / day.

Wastewater treatment plant includes the following processes: mechanical treatment,
biological treatment, tertiary treatment and disinfection level.

The technological scheme of wastewater treatment includes the following facilities:

9 Energy dissipater;

Grit chambers (two (2) units);

Sand beds (one (1) unit);

Digester-settlers (eight (8) units);

Active sludge aeration tanks (ASAT) (three (3) units);
Secondary settlers (six (6) units);

Sludge drying beds;

Sludge pumping station and blower station;
Chlorination plant; and

Contact chambers (two (2) units).

= =4 -4 -4 -4 -—a a8 a2 -9

The energy dissipater (or contact chamber) is designed to reduce the flow rate of
pumped wastewater and the transition in gravity flow through open channels to treat-
ment facilities.

The mechanical treatment or primary treatment is designed to remove suspended
solids from wastewater by physical processes.

Gross solids and other constituents removal is carried out through screens as a man-
datory operation to be performed at the inlet of the wastewater treatment plant. In
Valea Marea village, gross solids and other constituents removal is carried out through
screens installed in the grit chamber.

Feas i bi | i ty st udmprofingwatet shpply gnd wagtevater sedvices in the town of Ungheni,
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The grit chamber is designed for removal of mineral particles bigger than 0.2 mm from
the wastewater, especially sand particles and particles considered non-decayed. The
technological scheme includes two (2) grit chambers, of which only one is in operation.

The sand trapped sludge (dredged sludge) is non-decayed and it is subjected to de-
watering on the sludge drying beds. The technological scheme includes one unit, which
is out of operation.

The primary settlers are designed to gravity sedimentation of particles smaller than 0.2
mm, especially of organic suspended solids. The technological scheme includes two
(2) digester-settlers, of which one is in operation only.

Figure 4-17: Wastewater treatment plant: Energy dissipater. Mechanical screens

Source: GIZ/MLPS

Biological treatment or secondary treatment uses the biological activity of microor-
ganisms in order to oxidise and mineralise the organic matter from wastewater, which
previously had been subjected to the primary treatment. The removal of organic matter
dissolved in the wastewater is carried out by its absorption on the cell area, microor-
ganisms, especially bacteria. As a result, the new bacteria cells and so-called metabo-
lites (carbon dioxide, mineral salts) are formed. The technological scheme includes
three (3) active sludge aeration tanks, which area out of operation.

Figure 4-18: Wastewater treatment plant: Digester-settler. Active sludge aeration tank®

\ “"4»\?‘»7.,.,.-.!'4: o

Source: GIZ/IMLPS

° ASAT
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The secondary settlers are designed to remove the grown microorganisms from
wastewater, (usually as a biological membrane) in the active sludge aeration tanks.
Sedimented sludge is partially used for seeding aeration tanks with activated sludge,
and the excess is stored on the sludge drying beds for dewatering, which aims to re-
duce humidity from 93-98% up to 707 80%. In Valea Marea village, the secondary set-
tlers and sludge drying beds located at the wastewater treatment plant are out of oper-
ation.

The artificial biological treatment does not always ensure the elimination of all mi-
crobes, bacteria and pathogenic viruses. The disinfection level is foreseen to avoid the
spread of infectious diseases at the wastewater discharge and it includes following
units:

1 Chlorination plant, where the chlorine solution is dosed and prepared;

1 Mixing chamber of chlorine solution with treated wastewater;

T Contact chamber.

Figure 4-19: Wastewater treatment plant: Secondary settlers. Contact chamber
S S p T B '\Wk Z: k _,,":.:" _“i ] 2 1 W % I ,':,

Source: GIZIMLPS

In the town of Ungheni, the existing facilities and equipment for wastewater treatment
have a high degree of wear and the wastewater treatment process includes only the
mechanical treatment, the biological treatment being out of operation.

According to obtained data, the quality of effluent wastewater does not comply to the

current standards of the Republic of Moldova (Government Decision no. 950 of

25.11.2013 on Approval of the Regulations on the conditions of collection, treatment

and wastewater evacuation into sewage and /or water bodies for rural and urban locali-

ties), and corresponding treatment, for following indicators: suspended solids, five days
biochemical oxygen demand (BODs), chemical oxygen demand (COD) and ammonia

nitrogen (NH4+). Quality indicators of influent and effluent wastewater were presented

by ME -GaApaal 6 Ungheni, as32provided in Table 4

Table 4-32:  Wastewater quality indicators

Maximum allowed

. . Influent con- Effluent con- -
No. Indicator Unit . . concentration acc.
centration centration to GD nr.950
1 I-_|ydrogen ion concentra- 81 75 657 85
tion (pH)
2. Suspended solids mg/| 237.1 37.9 35.0
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Influent con- Effluent con- ST Elleriea
No. Indicator Unit centration centration concentration acc.
to GD nr.950

Five days biochemical

3. oxygen demand (BODs) mgO_/I 188.8 85.4 25.0
Chemical oxygen de-

4. mand (COD) mgO,/| 321 145 125.0
Ammonia Nitrogen

5. (NHa+) mg/| 31.8 30.6 2.0

6. Total phosphorus (P) mg/l 1.73 1.56 2.0
Synthetical detergents

7. biodegradable active an- | mg/I 0.97 0.86 0.5
ions

Source: -M@anédApaUngheni

Figure 4-20: Quality analysis of influent and effluent wastewater in the town of Ungheni

Source: GIZIMLPS

The treated wastewater is discharged into Varsavca River i a tributary of the Prut Riv-
er. The monthly volume of treated wastewater is provided in Table 4-33.

Table 4-33:  Monthly volume of treated wastewater for 2014

Month Monthly volume of treated wastewater (m®)
January 67.515
February 65.696
March 62.743
April 56.614
May 62.582
June 82.050
July 71.766
August 66.238
September 74.852
October 76.228
November 74.030
December 63.477
Total 823.791

Source: -l@anédhApaUngheni
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48.2 Wastewater system in Zagarancea and Semeni localities
There is no centralised wastewater system in the localities of Zagarancea and Semeni.

4.8.3 Wastewater system in Petresti locality

In Petresti village, the wastewater from the school and kindergarten is collected to the
local wastewater treatment plant (TOPAZ-150), which was put into operation in 2006,

with a design capacity about of 22 mj/lday.

|l ected to the wastewater treatment plant
21.

Figure 4-21: Sewerage network in Petresti locality

Existing sewerage network in the Petresti village

Name Symbol

Boundaries of the village ————
Existing wastewater treatment plant DWWTP

Existing sewerage network

Source: www.geportal.md, GIZ/MLPS
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The total length of gravity sewerage network in Petresti locality is about 1,357 m. The
main technical parameters of gravity sewerage network are provided in the Table 4-34.

Table 4-34:  Main technical parameters of gravity sewerage network in Petresti village
. Length (m) / diameter (mm) Length Pipe age Total
No. Material 150 200 m) (years) | length (m)
1. Ceramica 927 927 28
2. PVC 430 430 8 1,357

Source: MunicipalSer vi ces

Ut i-RPdttrye 9itSied vi com

According to obtained data, the quality of effluent wastewater complies to the current

standards of the Republic of Moldova (Government Decision no.950 of 25.11.2013 on
Approval of the Regulations on the conditions of collection, treatment and wastewater
evacuation into sewage and /or water bodies for rural and urban localities), and corre-
sponding treatment. Quality indicators of influent and effluent wastewater were pre-

sented by munici pal sPeertwiecsetsi out ialsi tp3b.ofivS edrevdi c onm
Table 4-35: Wastewater quality indicators in Petresti village
. . Maximum allowed concen- Effluent
No. nElisaEr Unit tration acc. to GD no. 950 concentration
1. Hydrogen ion concentration (pH) 6.57 8.5 7.9
2. Suspended solids mg/| 35.0
Five days biochemical oxygen
3. demand (BODs) mgO-/| 25.0 32
4. Chemical oxygen demand (COD) mgO./I 125.0 120
5. Ammonia Nitrogen (NH4+) mg/| 2.0 51
6. Total phosphorus (P) mg/l 2,0
Synthetical detergents biode-
/- gradable active anions mg/! 05
Source: Municipal SePe#icestiUdility fAServicom

Figure 4-22: Wastewater treatment plant in Petresti village

Source: GIZ/IMLPS
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Monthly volume of treated wastewater is provided in Table 4-36.
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Table 4-36: Monthly volume of treated wastewater for 2014
Month Monthly volume of treated wastewater (m®)
January 77
February 177
March 190
April 318
May 181
June 86
July 183
August 186
September 106
October 145
November 122
December 50
Total 1,821

Source:Muni ci pal

Servic®PetUkislti Oy

fiServicom

4.9 Available pre-feasibility and feasibility studies and technical docu-

mentation

During the elaboration of this feasibility study; available studies, feasibility studies and

existing technical designs have been consulted, as provided in Table 4-37.

Table 4-37:  Available pre-feasibility and feasibility studies and technical documentation
No. Project Name Type of document Financing
Agency

Water supply and sewerage feasibility studies,
second design intended for small towns of the

1. Republic of Moldova, Water and Sewerage Prefeasibility study N/A
Project Implementation Unit, SWECO INTER-
NATIONAL, 2007
Feasibility study for design of volumes collec-
tion and construction of water supply an sew-
erage in the sector which includes Burebista, ..

2. Pet?u Rares, Cetireni, I.Neculce streets, micro- Feasibility Study N/A
rayon of Danuteni, town of Ungheni, AALT-E
I NVESTO L. T.D., 2014
Water supply and sewerage in the localities of . .

3. Ungheni ng)c/)n, ACVAPRgIECT, Technical design N/A
Rehabilitation of water transmission main in Implemented technical de-

4. Petresti village, rayono f Un g h e niO; sign N/A
|l ECTo L. T.D., 2006

5 Water and sewerage networks in the Semeni Implemented technical de- NEE

' village, rayon of Ungheni sign (water supply)
6 Water and sewerage networks in the Zagar- Implemented technical de- NEE
' ancea village, rayon of Ungheni sign (water supply)

Source: LPA Ungheni, LPA Zagarancea Commune, LPA Petresti Commune, http://mediu.gov.md/

The

operational

the following:
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The water distribution network was rehabilitated in the streets of Martisor,
Caragiale, Florilor, Zona Industriala Beresti, Mihai Eminescu, Vasile Alecsandri,
Stefan cel Mare 257 (BIOVET), Barbu Lautaru, Constantin Stamati, Crestiuc 5-7,
Romana (from Veronica Micle street untill Romana street, 5). The total length of
water distribution network is about 2,209 m;

The consumer 6s metering rate .10%s been

The number of customers connected to the drinking water supply system has
been increased i 31,852 persons;

Current repairs to the pump units No. 2, 4, 5 at Main Wastewater Pumping Sta-
tion (MWWPS) has been performed,

30 m of pressure sewerage network has been rehabilitated;

The booster pump group has been replaced at the water booster stations in the 3
Porumbescu, 11 Crestiuc and 26 Romana streets;

A low level of water losses under indicated level of standards has been ensured;

The reliability of the water supply and wastewater system, as well the quality of
drinking water and wastewater, in the limits provided for by current standards
have been ensured.

The objectives for 2015 are as follows:

f

=

4.10

Installation of SCADA system (Supervisory Control And Data Acquisition) at
booster pumping stations in the town of Ungheni;

To increase the number of consumers;
Construction of water distribution network in Sobolevschii street;

Rehabilitation of water distribution network located in the Mihai Viteazu street
from Ungureanu street up to Fintinilor street;

Rehabilitation of water distribution network located in the Nationala street nearby
Vasile Lupu street, Nationala street up to Solidaritatii street.

Conclusions

The identified issues of water supply and wastewater services in the feasibility study
area are following:

)l

)l

In the town of Ungheni, the water supply service area is about 98% and water
supply connection rate is about 78%;

High real (physical) and apparent (commercial) water losses (annual volume of
NRW is about 37%);

High degree of wear of existing pipelines (the pipe age exceeds years of useful
life) causes leakages in the water supply system in some sectors of the town of
Ungheni;

In Zagarancea locality, the water supply service area is about 100% and water
supply connection rate is about 82%.At the time of the site visits conducted by
the GIZ/MLPS experts, in Semeni locality, the construction-installation works of
the water distribution network had been carried out (100% coverage rate of locali-
ty area);

In Petresti locality, the water supply service area is about 100% and water supply
connection rate is about 62%;

Feas i bi | i ty st udmprofingwatet shpply gnd wagtevatér sedvices in the town of Ungheni,
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1 According to the obtained data, pr ovi ded by municipal-services
Petrestiq the quality of the raw water at the well /intake does not comply with the
standards of the Republic of Moldova (Government Decision no. 934 of
15.08.2007 on the establishment of Automated Information System "State regis-
ter of natural mineral water, drinking water and bottled non-alcoholic beverages")
for following indicators: colour, turbidity, nitrates (NO3) and total hardness;

1 In the town of Ungheni, the wastewater coverage area is about 79% and
wastewater connection rate is about 59%;

9 High degree of wear of existing pipelines (the pipe age exceeds years of useful
life) causes frequent sewerage blockages and emergency driven maintenance;

9 According to obtained data, the quality of effluent wastewater does not comply to
the current standards of the Republic of Moldova (Government Decision no. 950
of 25.11.2013 on Approval of the Regulations on the conditions of collection,
treatment and wastewater evacuation into sewage and /or water bodies for rural
and urban localities), and corresponding treatment, for following indicators: sus-
pended solids, five days biochemical oxygen demand (BODs), chemical oxygen
demand (COD) and ammonia nitrogen (NH4+);

9 There are no centralized wastewater systems in the neighbourhood localities
(Zagarancea, Semeni and Petresti).
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5 Investment Programme

5.1 General

The objective of this chapter is to prepare an Investment Programme to set the general
direction for sector development in the study area and to identify the investment needs
that will lead to increased coverage of population with water supply and wastewater
services, improved service quality and efficiency improvements.

The subject of Investment Programme has been developed by MLPS experts in collab-
oration with local and regional partners®* based on the following:

9 Existing pre-feasibility, feasibility studies and detailed designs (see Chapter 4.9-
Available pre-feasibility and feasibility studies and technical documentation);

1 WSS Regional Sector Programme (RSP) and Possible Project Concept (PPC) for

Ungheni developed in the framework of the pr
Services in the Republic of Mol dovabo;

T Analysis of the existing situation (see Chapter 4- Technical aspects-Existing situ-
ation);

1 The comparison of results and assessment of initial conditions with the Regional
Sector Programme for Development Region Centre and the National Water Sup-
ply and Sanitation Strategy 2014-2028 (GD nr.199 of 20.03.2014);

9 Urban Development Plan of the town of Ungheni (see Chapter 4.1);

T Strategies, goals and priorities defined by
Ungheni and ME 'Apa -Canal' Ungheni (see Chapter 5.2 Development strategy
for water supply and wastewater services);

1 Identified problems and objectives based thereon;
1 Water demand and wastewater flow projection (see Chapter 5.4).

The Investment Programme includes:

1 Short-term;
T Medium-term;
 Long-term measures.

The short-term measures are referred to as Priority Investment Measures and are
again sub-divided into two sub-phases as follows:

1 Phase 117 priority measures to be implemented until 2018;

1 Phase 21 priority measures to be implemented between 2018 and 2021 (de-
pending on the availability of funds and the capacity of the implementing and op-
erating agency this period might be extended).

1% A Project Working Group (PWG), established by decision of the local council and comprising members from the Re-
gional Development Agency Centre (RDA Centre), the Ungheni Local Public Administration (LPA) and GIZ/MLPS ex-
perts, was instituted to facilitate and coordinate the process of preparation and agreeing this feasibility study, in particu-
lar the scope of the proposed project. The same PWG will endorse the study for approval by the Ungheni local council.
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The main reason for the sub-division of the short-term measures into two phases is that

the capacity of the implementing and operating agencies should not be overloaded.

Further, the objecegwvet dswhichciubdenglemerfted A n o
immediately after completion of this feasibility study and which neither require further

studies or investigations nor might it be in contradiction to other regional projects under

development. Priority investment measuresretainedi n Phase 1 are consider
Projecto for which further assessments have bee
cial Analysis, Environmental Assessment, etc.) in this study.

The identified investment measures are presented in this chapter in the following sec-
tions:

1 In Chapter 5.7 all identified measures have been described (irrespective of their
phasing);

T In Chapter 5.8 the identified measures have been prioritised and phased (group-
ing into the above mentioned phases);

1 In Chapter 5.9 an Option Analysis for the Priority Investment Measures retained
for Phase 1 has been carried out;

9 In Chapter 5.10 a Priority Investment Plan (PIP) including investment cost esti-
mates for Phase 1 and Phase 2 measures has been presented.

5.2 Development strategy for water supply and wastewater services

In general, the main drivers for developing the Investment Programme in the water
supply and wastewater sector are:
i Strategic Goal;
Urban development;
Service objectives;
Water demand projection;
Metering policy;
Tariff policy.

= =4 4 A -

Strategic goal

The general strategic goal of the Mayor Office and ME 'Apa-Canal' Ungheni is to
achieve a viable and high quality management of the centralised water supply and
wastewater systems. As for now, no specific policy and strategy for the Water Supply
and Wastewater Sector has been developed for the town of Ungheni. The Mayor Office
and ME 'Apa-Canal' Ungheni are well aware of the actual situation regarding to water
supply and wastewater services and are willing to improve its quality. In order further to
improve the efficiency of the services and utilise economies of scale, neighbouring lo-
calities should be integrated into the services area of ME 'Apa-Canal' Ungheni.

Urban development

According to the analysis of demographic development in recent years, the population

of Ungheni Town can be expected to slightly increase throughout the period of analysis

(see Chapter 2.4 - Population). Mor e recently an extensieen of t he
as was observed, especially along the road to Sculeni (road border cross to Romania).

The town benefits from the proximity to the border points (both on road and rail), espe-

cially being very closely located to the Romanian city of lasi (a major cultural and eco-
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nomiccentre) . I n recent onemy regtaliseth ehich reflectedis
construction of new high rise buildings (10 floor apartment buildings with commercial
space on the first floors) and an increase of the economic activities. It is expected that
the development of the town of Ungheni will exceed the national average.

Service objectives

The overall service objective is to provide the population with safe, reliable and contin-

uous water supply and wastewater services. To achieve this, the Mayor Office and ME

'‘Apa-Canal' Ungheni should consider (see assumptions and targets presented in Chap-
ter 5.3-Design parameters and assumptions) the following specific objectives:

1 Provide water compliant with the national drinking water standards to all parts of
the service area;

Maintain the current level of service by providing water 24 hours per day;
Provide water of sufficient quantity to all customers;

Extend the water supply and wastewater service area in the town of Ungheni;

Treat effluents from the wastewater system in compliance with the current nation
legislation and in the future in compliance with the respective EU legislation (Ur-
ban Wastewater Treatment Directive);

1 Reduce non-revenue water to an acceptable level of a maximum 25% by 2045;

1 Improve efficiency of service provision by enhancing operation and maintenance
practices for the Mayor Office and ME 'Apa-Canal' Ungheni;

1 Reduce operating costs and provide sufficient funds for adequate maintenance,
repair and capital renovation of the system in order to ensure sustainability of
service provision;

1 Improve environmental protection;
9 Ensure affordability of the tariffs for water supply and wastewater services.

= =4 —a -2

Water demand projection

Following a period of decrease due to the decline of the old industries, the town of
Ungheni is experiencing a period of stable development in the last 10 years which re-
flected in an increase of water demand. Economically, the city benefits from the crea-
tion of the free economic zone. The proximity to the border with the European Union of-
fers additional income opportunities which reflected in higher purchasing power for

the residential users. Development of water demand including water losses and
wastewater flow projection is presented in the following chapter. Overall, it can be ex-
pected that water demand for all customer categories (domestic and non-domestic) will
increase during the period of analysis.

Metering policy
Ungheni Town

Water Production metering: ME 'Apa-Canal’ Ungheni reported that two water meters at
the outflow of the Water Treatment Plant (WTP) and at connection points to other local-
ities (two water meters) were installed and are operational. There are no water meters
installed at pumping stations and reservoirs.

Customer metering: In general the current status of water metering is at high level
(about 96% of the customers are metered). About 87% of the individual households
(private houses) and 100% of the apartments in multi-storey buildings are metered.
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There are no master meters installed at the entrance of the multi-storey buildings. Fur-
ther, ME 'Apa-Canal' Ungheni reported that the metering rate for non-domestic cus-
tomers (institutional and commercial customers) reached 98%.

Most of the water meters in apartment buildings and individual households were re-
placed during implementation of a World Bank financed project some years ago and
are therefore assumed to be operational. However, about 25% of the customer water
meters still need to be replaced in the medium and long-term.

Locality of Petresti

Water Production metering: The water operator of Petresti (Municipal Enterprise "Ser-
vicom-Petresti") reported that water production is fully metered (One water meter at
each of the two supply sources is installed and in operation).

Customer metering: "Servicom-Petresti" reported that all domestic and non-domestic
consumers (private houses, enterprises, institutions) are endowed with water meters
(100% metering rate). The meters are functional and were installed between 2007 and
2014, most of them being of "A" precision class (the lowest one).

Tariff policy
Water tariff policy and strategy (level of average tariff and tariff structure) has a signifi-
cant impact on:
1 Water consumption (demand elasticity results in reduction of consumption when
tariffs increase);

1 Revenue stream and consequently capacity of the operator to maintain the WSS
system adequately (sustainability).

Capacity building measures should be foreseen to develop an appropriate tariff policy
and to ensure sustainability of the proposed Priority Investment Plan. Reference is
made to Chapter 6 i Financial and Economic analysis.

5.3 Design parameters and assumptions

The development of water demand is determined by the parameters and assumptions
defined as follows:

5.3.1 Domestic water consumption and wastewater generation

9 Population forecast and its assumptions as presented in Chapter 2.4;

1 The development of the service connection rate (water and wastewater) for do-
mestic customers considers the following:

o Existing population connected;

0 Additional population connected due to on-going projects (completed before
2018);

o Population connected due to network extension foreseen in Phase 1 by 2018;

o Population connected due to network extension foreseen in Phase 2 by 2021;

0 Maximum target connection rate within the planning horizon is assumed to be
reached in 2030 for urban localities and in 2045 for rural localities.

9 Itis further assumed that the coverage rate (population which can potentially be
connected to the network) is different from the connection rate (population which
actually is connected to the network) and the following applies: Data for the exist-
ing situation regarding coverage and connection rate are applied if available (see
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chapter 4-Technical aspects-Existing situation); if data are not available it is as-
sumed that the connection rate is 30% less than the coverage rate for water sup-
ply and 40% less than the coverage rate for wastewater. The difference between
coverage rate and connection rate will then decrease linearly and will be zero in
the year when the target connection rate is defined (e.g. water supply coverage
rate for urban areas will reach 100% in 2030 and will be equal to the water supply
connection rate in 2030). The respective targets are presented in the Table 5-1;

1 Per capita domestic water consumption (volume of water sold) is currently
very low as presented in Chapter 4.4 - Water balance, mainly due to two reasons
(i) absence of part of the registered customers and (ii) apparent water losses (wa-
ter theft, metering inaccuracy). Due to measures proposed in this feasibility study
(Chapter 5.7.6 Technical Assistance) aimed at drastically reducing apparent
(commercial) losses it is assumed that per capita water sales are projected to in-
crease to the maximum of 110 l/c/d in urban areas and 80 I/c/d in rural areas due
to economic development until the year 2045. It is noteworthy, that the demand

projection model refers to fAwater™sal eso

which explains the difference to the suggested per capita consumption figures in
the Regional Sector Programme (RSP);

1 The wastewater generation factor (share of wastewater discharged to the
wastewater system out of water consumed) for domestic customers is assumed
to be 100% (factor of 1).

5.3.2 Non-domestic water consumption and wastewater flow

T Industrial consumption®: During the last decades, the economy in Ungheni
Town has slowed down and many industries closed, which resulted in a steep
decline in industrial water consumption. Recently, there have been signs for revi-

talisation of the townbés economic aseti

sumed that industrial water consumption will slightly increase (from a very low
level) linearly to 15 I/c/d until 2030, and will then remain constant until the end of
the planning horizon. It is assumed that industrial consumption only applies to ur-
ban localities;

1 Institutional water consumption: It is assumed that institutional water con-
sumption will increase/decrease from current consumption level* linearly to 10
I/c/day until 2030 (in line with the National WSS Strategy) and will then remain
constant until the end of the planning horizon. It is assumed that institutional con-
sumption applies to urban and rural localities;

I The wastewater generation factor for non-domestic customers (share of
wastewater discharged to the wastewater system out of water consumed) is as-
sumed to be 100% for commercial and institutional customers (factor of 1);

1 Industrial wastewater flow from customers not connected to the water supply sys-
tem (own wells) but discharging to the wastewater system is unknown and cannot
be determined based on the provided data). For future development of water de-
mand it is assumed that this volume is insignificant and will not be taken into con-
sideration for wastewater flow projection.

and

ties

“"The difference between water sales and real water ocensumption a

ter under registration, meter tampering, etc. and partly also due to consumption from private individual wells.
2 Including all commercial entities

'3 According to data from sales department of ME 'Apa-Canal' Ungheni
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5.3.3 Extension of water supply system to localities in the neighbourhood of the
town of Ungheni

ME 'Apa-Canal' Ungheni wishes to extend the services to the localities of Semeni,
Petresti and Zagarancea in the vicinity of Ungheni Town. These localities are currently
only partly endowed with a water supply network and not endowed with a sewerage
network. Within this study it is assumed that all localities will be served with water sup-
ply and wastewater services from ME 'Apa-Canal’ Ungheni by 2021 and respective in-
vestments have been included in this study.

5.3.4 Water losses

Currently non-revenue water (NRW) in the water supply system of the town of Ungheni
is comparatively high. Reduction of NRW is therefore one of the main goals in order to
increase efficiency of the WSS system. The following assumptions have been made
with regard to reduction of NRW for the network.

1 Apparent Losses" (commercial losses) are assumed to decrease linearly to 5%
(unavoidable apparent losses) until the year 2045 due to technical assistance
measures for reduction of commercial losses included in Phase 1;

1 Real losses (physical losses) are assumed to decrease linearly to 20% until the
end of the planning horizon in 2045. This target is assumed to be achieved by
implementing (i) investment measures for renovation of the transmission main
and (ii) Technical Assistance measures and equipment aiming at reducing water
losses (including training in water loss reduction e.g. leakage detection and pres-
sure management; improvement of revenue collection®) proposed in Phase 1.
Further, in the long-term it is assumed that continuous renovation of the network*
will further reduce real water losses;

T Overall, NRW is therefore assumed to decrease to 25% until the year 2045.

5.3.5 Sewerage infiltration rate

The sewerage infiltration rate (as % of total wastewater discharged to the wastewater
system) is assumed to decrease if measures for rehabilitation of the sewerage network
are foreseen. The development of this parameter is based on expert assessment, sep-
arate for each sewerage network, depending on

9 The condition of the sewerage networks;
The share of new and old sewerage network;
The type of sewer (separate or combined system);
Information about groundwater table if available;

Data of wastewater concentration at the outflow of the wastewater system if
available.

= =4 —a -

* Including unbilled authorised consumption

'* Commercial improvements will result in availability of funds for regular renovation of the water network

®Financed from additional revenues generated by AApa Canalfi as
Phase 1.
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There is no information on the current infiltration rate available for Ungheni sewerage

network (see Chapter 4-Technical Aspects-Existing Situation) and therefore a typical”
infiltration rate for the existing sewerage network in the region has been applied in the
demand projection model (see Table 5-1). It is assumed that the infiltration rate will de-
crease after implementation of measures for rehabilitation of sewerage network or ex-
tension of the sewerage network i n
a n dsewerade detwork“o(see Table 5-1). Thereafter, it is assumed that the

work*®o

sewer infiltration rate will be maintained at constant level until the end of the planning

horizon®.

5.3.6

The following assumptions have been made regarding wastewater flow and load de-

Wastewater flow and load

velopment:

1 Specific domestic wastewater load: 60 gBODs/capita/day for design of WWTP;
1 Specific non-domestic wastewater load: Wastewater flow at a max. admissible

accordance

wi selweragenet- r at i o

BODs concentration of 225 mg/l to discharge into the sewerage network;

1 Peak Storm Water Factor: 1.3 for allowance for storm water entering into the
conneret
tering into manholes during storm water run-off (applicable for separate systems).

sewerage networkf r o m

Ai ndpprapnwater

All design parameters are in line with the national regulation and with international

standards. The main design parameters are presented in the Table 5-1 (reference is
made to explanations in the previous chapter).

Table 5-1: Design parameter
N A Design Parameter | unit | 20142 | 2018 [ 2021* | 2030 [ 2045

0 Service coverage rate for domestic customers, disaggregated for urban and rural localities

0.1 Water - total % 86 100 100 100 100
0.2 Wastewater - total % 65 68 96 98 99
0.3 Water supply i urban % 98 100 100 100 100
0.4 Water supply 1 rural % 25 100 100 100 100
0.5 Wastewater - urban % 78 82 99 100 100
0.6 Wastewater - rural % 0 0 82 85 90
1 Service connection rate for domestic customers, disaggregated for urban and rural localities

1.1 Water - total % 69 79 83 97 100
1.2 Wastewater - total % 44 46 63 86 94
1.3 Water supply i urban % 79 81 85 100 100

" Outworn and obsolete wastewater system

'8 |nfiltration rate of 10% is assumed for new sewerage networks

' Aninfiltration rate of 50% is assumed for old sewerage networks (e.g. above 30 years)

It is assumed that without major investments after Phase 2 the infiltration rate cannot be further reduced. However,

regular replacement of sewerage network by ME 'Apa-Canal' Ungheni will maintain the infiltration rate at constant level

(increasing of the infiltration rate can be avoided by regular repairs and rehabilitation).

%! It is best practice to avoid any connection from rainwater drains (e.g. from roofs or streets). However, practically a cer-

tain amount of rainwater entering the sewerage network cannot be avoided.

22 Existing situation

23 1st

year of operation Phase 1 investments

# 1% year of operation Phase 2 investments

Feas i b

i ity st udnyrofingwatet sapply and wast@vatér sedvices in the town of Ungheni,

localtesofZagar ancea,

Semeni

and

Petresti 6

89

ons

of

or



Modernization of local public services, intervention area 2

N A Design Parameter Unit 20147 2018% 2021* 2030 2045
1.4 Water supply i rural % 21 70 73 83 100
1.5 Wastewater - urban % 53 55 66 90 95
1.6 Wastewater - rural % 0 0 49 65 90
2 Volume of water sold for domestic consumers
2.1 In urban localities I/c/d 83 86 89 97 110
2.2 In rural localities I/c/d 40 40 44 56 80
3 Volume of water sold for non-domesticc onsumer (industry, commer

rural localities
3.1 Ind. and commercial - urban | I/c/d 17.5 16.9 16.4 15.0 15.0
3.2 Ind. and commercial - rural I/c/d 5.0 10.9 10.9 10.9 10.9
3.3 Institutional entities - urban I/c/d 9.4 9.6 9.7 10.0 10.0
3.4 Institutional entities - rural I/c/d 1.6 1.6 3.2 10.0 10.0
4 Wastewater generation as factor of water demand25
4.1 Domestic customers factor 1 1 1 1 1
4.2 Non-domestic customers factor 1 1 1 1 1
5 Non-Revenue Water (NRW) as share from the water production
5.1 Total NRW % 37 32 32 30 25
5.2 Apparent losses % 6 5 5 5 5
5.3 Real losses (physical losses) | % 32 27 26 25 20
6 Sewer Infiltration rate as share of total water discharged to the wastewater system
6.1 | Sewerage infiltration rate [ % | 50 | 45 | 30| 30| 30
7 Water demand variation factors (in compliance with SNIP)
7.1 Daily variation factor factor 1.1
79 Hourly variation factor water factor 15

supply
73 Hourly variation factor factor 17

wastewater
7.4 Peak storm water factor factor 1.3
8 Wastewater flow and load parameters for domestic and non-domestic sources
8.1 Specific Domestic gBODs/ 60

wastewater Load c/d

Specific Non-domestic
82 | Jcmisible BODs concentiar | ™9/ 225

tion for sewer discharge

Source: GIZ/MLPS

The assumptions for water demand projection related to financial projections require
differentiating between two scenarios: (1) Business as usual and (2) after project im-
plementation (Phase 1 measures). The results of the financial projections are present-
ed in Chapter 6 T Financial and Economic Analysis. While the assumptions presented

in the Table 5-1

entiate between the two scenarios are presented as follows:

representi WiStche nParroijoe c2t 0 ,

t he

ma i

1 Real (physical) water losses are assumed to remain constant without implement-
ing the project measures in Phase 1 (reduction of water losses due to technical
assistance measure (e.g. active leakage management, pressure management,
etc.);

% A factor of 1 means that 100% of the water demand/consumption is discharged to the wastewater system.
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1 Apparent (commercial) water losses are assumed to remain constant without im-

5.4

plementation of the technical assistance measures (Revenue and metering im-
provement programme).

Water demand and wastewater flow projection

The water demand projection (volume of water sold, non-revenue water and water pro-
duction) is presented in the Table 5-2 (a detailed table is presented in Annex 5.1). As

can be seen, the projected water production needs are highest in the year 2045, which
will be the basis for design calculation.

Table 5-2: Water demand projection

N A Parameter | Unit | 2014% 2018”7 2021% 2030 2045

1 Population in the study area served with water

1.1 | ot population |\ £ 31883| 36402 38516  44742| 45359
serviced

1.2 | In urban localities NA 30,269 31,005 32,937 38,757 39,023

1.3 | In rural localities N A 1,614 5,396 5,580 5,985 6,336

2 Volume of water sold in total and disaggregated for different consumers

2.1 | Total volume sold mj / y| 1,238,493 1,378,830| 1,500,288| 1,890,098| 2,156,082

2.2 | Domestic customers |mj / y 937,036 1,054,900 1,158,028 1,490,880| 1,751,767

2.3 | Industrial customers |mj / y 196,338 212,396 219,375 235,911 238,756

2.4 'e”rz"t“"o”a' custom- i /v | 105.119| 111534 122.885| 163308| 165,559

3 Total water sold disaggregated for urban and rural areas

3.1 | Urban localities mj/y 1,211,040 1,274,926 1,381,763| 1,722,762| 1,922,835

3.2 | Rural localities mj/y 27,453 103,904 118,525 167,337 233,247

4 Non-Revenue Water (NRW) volume disaggregated for total NRW, apparent losses, and real losses

4.1 | Total NRW mj /|y 731,469 649,374 690,326 810,042 718,694

4.2 | Apparent losses mj/y 109,720 110,653 117,018 135,007 143,739

43 |Reallosses (physi- |0 o1 621 749| 538720 573308 675035| 574,955
cal losses)

5 Water demand figures considering the demand variation factors

5 |Yearywaterde- ;| 4 969062 2028,204| 2,190614| 2,700141| 2,874,776
mand/production

5.2 ﬁ"erage daily water | ;g 5,397 5,557 6,002 7,398 7,876

emand

5.3 | Maximum daily wa- | 5, 5,736 5,934 6,413 7,915 8,467
ter demand

5.4 |Average hourlywa- | . 225 232 250 308 328
ter demand

5.5 | Maximum hourly 4 ., 317 334 361 448 488
water demand

Source: GIZIMLPS

Wastewater flow and load projections are presented in the Table 5-3 (a detailed table is
presented in Annex 5.2). As can be seen, the highest wastewater flow and the highest
wastewater load occur in the year 2045, which will be the basis for design calculation
(design year) of sewerage network and wastewater treatment plant (if applicable).

%8 Existing situation

%" 1% year of operation Phase 1 investments

%8 1% year of operation Phase 2 investments
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Table 5-3: Wastewater flow and load projection

N A Parameter | unit | 2014® | 2018° | 2021* | 2030 [ 2045

1 Population in the study area served with sewerage

1.1 | Total population serviced N A 20,433 21,355 29,231 39,525 42,774
1.2 | In urban localities N A 20,433 21,355 25,467 34,882 37,071
1.3 | In rural localities NA 0 0 3,763 4,644 5,702
2 Volume of wastewater charged in total and disaggregated for different customers

2.1 | Total volume mj / y| 823,791| 884,069 (1,154,892 | 1,687,027 | 2,088,592
2.2 | By domestic customers mj /vy 565,532 625,429 837,223 1,284,474 | 1,654,928
2.3 | By industrial customers mj / y| 155,030 150,751| 184,605| 209,378| 225,563
2.4 | by Institutional customers mj /vy 103,229 107,889 133,064 193,174 208,101
3 Total wastewater charged disaggregated for urban and rural areas

3.1 | In urban localities mj / y| 823,791| 884,069( 1,074,957 | 1,557,178 1,878,670
3.2 | In rural localities mj /vy 0 0 79,935 129,848 209,923
4 Sewer infiltration water based on the determined infiltration rate

4.1 | Sewer Infiltration water | mj/y | 411,896 | 397,831 ] 346,468 506,108| 626,578

5 Wastewater generation figures considering variation factors

5.1 |Average wastewaterflow | . 11 535 687 (1,281,001 | 1,501,360 | 2,193,135 | 2,715,170
(dry weather)
Maximum daily dry weather .

5.2 flow (Qdmax) mj / d 3,611 3,754 4,430 6,471 8,011
Maximum hourly dry weather .

5.3 flow (QDWF) mj / h 223 234 286 418 517
Maximum hourly storm water .

5.4 flow (QSWF) mj / h 290 304 372 543 673

6 Population equivalents in total and disaggregated for different customers

6.1 | Total population equivalent PEG60 23,086 24,013 32,494 43,661 47,229

6.2 | by domestic customers PEG60O 20,433 21,355 29,231 39,525 42,774

6.3 |y Industrial and institutional | o 2,653 2,657 3,264 4,136 4,455
customers

7 Pollution load 7 BOD in total and disaggregated for different customers

7.1 | Total BODs load kg/d 1,385 1,441 1,950 2,620 2,834

7.2 | by domestic customers kg/d 1,226 1,281 1,754 2,372 2,566

73 by industrial and institutional kg/d 159 159 196 248 267
customers

Source: GIZ/MLPS
5.5 Water demand projection versus available water resources and pro-

duction capacities

As presented in Chapter 4-Technical aspects-Existing situation, the available produc-
tion capacities (water abstraction from river Prut and treatment plant) for Ungheni Town
are 12,700 m*/day.

The long term water demand projection for Ungheni Town (including all localities)
shows an increase of the water demand with the peak water demand in the year 2045
(see Chapter 5.4 -Water demand and wastewater flow projection) up to a maximum of
8,467 m*/day (Qdmax).

% Existing situation
% 1st year of operation Phase 1 investments

% 1st year of operation Phase 2 investments
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Conclusively, the currently available water production and water treatment plant ca-
pacities are sufficient to cover the water demand until (and beyond) the year 2045.
Therefore, no investments are necessary to increase the production capacities in
Ungheni. The assessment shows that these capacities are not only sufficient to supply
the currently connected localities (Ungheni Town, Zagarancea and Semeni*) but in the
future also the locality of Petresti* with currentwat er producti on of

Table 5-4: Water demand projection versus currently available production capacities

NA Parameter Unit Quantity

1 Currently available water resources mj / d 12,700
2 Peak water demand (Qdmax) in year 2045 mj / d 8,467
3 Additionally required water production capacities (21 1) mj / d -4,233

Source: GIZ/MLPS

5.6 Unit costs

The prices are based on cost estimation from other studies, tendered projects which
are implemented in Moldova and international experience.

5.6.1 Unit costs water supply

The Table 5-5 shows the unit costs for the relevant water supply components applied
for the cost estimations for the investment measures proposed for the Phase 1 and
Phase 2.

Table 5-5: Unit costs for water supply facilities

5 . . Investment costs
N A Item Dimension Unit | Unit cost
1 Water network, distribution or transmission pipe, PE100, SDR17, PN10, Incl. all earth, works, in-
stallation works, pipes and fittings
1.1 | Pipe oD 75 | EUR/m 60
1.2 | Pipe oD 90 | EUR/m 62
1.3 | Pipe oD 110 | EUR/m 65
1.4 | Pipe oD 125 | EUR/m 67
1.5 |Pipe oD 140 | EUR/m 70
1.6 |Pipe oD 160 | EUR/m 75
1.7 | Pipe oD 180 | EUR/m 82
1.8 | Pipe oD 200 | EUR/m 90
1.9 |Pipe oD 225 | EUR/m 97
1.10 | Pipe oD 250 | EUR/m 104
1.11 | Pipe oD 280 | EUR/m 124
1.12 | Pipe oD 315 | EUR/m 139
1.13 | Pipe oD 355 | EUR/m 154
1.14 | Pipe oD 400 | EUR/m 174
2 Manhole for distribution system, Incl. all earth works, installation works and fittings
2.1 | Manhole | Dia. mm | 1,500 | EUR/pc I 423
3 House connection, Incl. all earth works, installation works, pipes and fittings
3.1 | pc | 1| EUR/pc | 250
4 Disinfection facility, Investment costs: incl. Container or small building, technical equipment, elec-

¥ Ongoing project to connect the locality to the water supply system of Ungheni

% Currently supplied with its own water supply source (well and spring)
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< . . Investment costs
N A Item Dimension Unit | Unit cost
tric installations
4.1 |Device mj / d 100 | EUR 20,000
4.2 | Device mj / d 200 | EUR 23,000
4.3 | Device mj / d 500 | EUR 30,000
4.4 | Device mj / d 1,000 | EUR 40,000
4.5 | Device mj / d 2,500 | EUR 55,000
4.6 |Device mj / d 5,000 | EUR 65,000
4.7 | Device mj / d 6,000 | EUR 70,000
5 Submersible pumps, Pumps, technical equipment, electric installations, control system
5.1 | Submersible pump I/s/ m 19.5/100 | EUR 15,000
6 Water Supply Reservoirs
6.1 | Underground Reservoirs
6.1.1 | Reservoir Volume mj 100 | EUR 60,000
6.1.2 | Reservoir Volume mj 150 | EUR 85,000
6.1.3 | Reservoir Volume mj 200 | EUR 110,000
6.1.4 | Reservoir Volume mj 250 | EUR 140,000
6.1.5 | Reservoir Volume mj 500 | EUR 200,000
6.1.6 | Reservoir Volume mj 1,000 | EUR 320,000
7 Pressure reducing valves (material incl. installations)
7.1 | For pipe diameter oD 100 | EUR/PC 3,500
7.2 | For pipe diameter oD 150 | EUR/PC 5,300
7.3 | For pipe diameter oD 200 | EUR/PC 6,830
7.4 | For pipe diameter oD 250 | EUR/PC 8,770
7.5 | For pipe diameter oD 300 | EUR/PC 10,670
7.6 | For pipe diameter oD 400 | EUR/PC 18,295
7.7 | For pipe diameter oD 500 | EUR/PC 26,020
7.8 | For pipe diameter oD 600 | EUR/PC 37,440
Source: GIZ/MLPS
5.6.2 Unit costs wastewater

The Table 5-6 shows the unit costs for the relevant wastewater components applied for
the cost estimations for the investment measures proposed for Phase 1 and Phase 2.

Table 5-6: Unit costs for wastewater facilities

< . . Investment costs
N A Item Dimension Onit | Unit cost
1 | Sewerage network, collection pipe, PVC, Incl. all earth works, installation works, pipes and fittings
1.1 | Pipe oD 110 | EUR/m 88
1.2 | Pipe oD 125 | EUR/m 92
1.3 | Pipe oD 160 | EUR/m 140
1.4 | Pipe oD 200 | EUR/m 150
1.5 | Pipe oD 250 | EUR/m 165
1.6 | Pipe oD 315 | EUR/m 185
2 | Manhole for collection system, Incl. all earth works, installation works and fittings
2.1 [ Manhole | dia. mm | 1,000 | EUR/pc | 1,030
3 House Connection, Incl. all earth works, installation works, pipes and fittings
3.1 | pc | 1 | pc, | 500
4 Wastewater pumping stations, Incl. all electro- mechanical equipment, pipes, fittings, housing and
installation works
4.1 | Facility INA of | 500 | EUR | 28,000
Feas i bi | i ty st udmprofingwatet shpply gnd wagtevatér sedvices in the town of Ungheni,
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< . . Investment costs

N A Item Dimension Unit Unit cost

4.2 | Facility NA of 1,000 | EUR 32,000
4.3 | Facility NA of 2,000 | EUR 40,000
4.4 | Facility NA of 5,000 | EUR 50,000
4.5 | Facility NA of 10,000 | EUR 63,000
4.6 | Facility NA of 15,000 | EUR 75,000
4.7 | Facility NA of 20,000 | EUR 83,000

Wastewater Treatment Plant, according to the EC Directive for urban wastewater treatment incl.
primary treatment, secondary treatment (e.g. low load trickling filters, Low load activated sludge

5 process, aerated pond system, constructed wetlands), all construction and installation works, elec-
tro- mechanical equipment.
5.1 | Plant P.E. 1,000 | EUR/P.E. 500
5.2 | Plant P.E. 2,500 | EUR/P.E. 390
5.3 | Plant P.E. 5,000 | EUR/P.E. 340
5.4 | Plant P.E. 10,000 | EUR/P.E. 300
5.5 | Plant P.E. 20,000 | EUR/P.E. 260
5.6 | Plant P.E. 30,000 | EUR/P.E. 250
5.7 | Plant P.E. 35,000 | EUR/P.E. 240

Source: GIZIMLPS

5.7

5.7.1

Proposed investment measures

General

In order to meet the local development objectives and goals (see Chapter 5.2- Devel-
opment strategy for water supply and wastewater services) as well as the targets in line
with the Regional Sector Programme (RSP), a number of investment measures have
been identified and are presented in this chapter. These measures are based on the
measur es
the findings from this study (reference is made to Chapter 4 i Technical aspects -
Existing situation and Chapter 5.4 - Water demand and wastewater flow projection).

This chapter contains:

)l

= =4 —a -

5.7.2

The main drivers for development of the investment framework;
A detailed description of the proposed investment measures;

dent i fi

ed

n previous

Prioritisation and phasing of investment measures;

An option analysis for priority investment measures Phase 1;

assessments

The priority investment plan including cost estimates for each of the investment
phases.

Investment framework

Based on the assessments within this study, the local WSS objectives and the RSP,
the main drivers for development of the investment framework have been identified and
are presented as follows:

Water Supply:

9 Currently there are 30,269 inhabitants (79% connection rate) in Ungheni Town
connected to the existing water supply system (see Table 5-7) and the locality of
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Zagarancea (in the north-west part of the town) is supplied from Ungheni Town
water supply network and has a connection rate of 83%;

1 The water supply network of Ungheni Town is currently extended (ongoing con-
struction) to the locality of Semeni located north-west of the town (additional con-
nections of ongoing projects are included in the projection for the year 2018 but
not in the current situation);

1 The water supply network in Ungheni Town is in poor condition and about 87% of
the pipes are older than 30 years, which causes frequent pipe bursts and supply
interruptions as well as high water losses in part of the system. Therefore rehabil-
itation of part of the network will be of utmost importance;

9 Currently there is no supply shortage for the service area of ME 'Apa-Canal’
Ungheni. The current production capacity is sufficient to cover the water demand
until (and beyond) the year 2045 (including all localities in the vicinity of Ungheni
Town);

1 The locality of Petresti is currently not connected to the water supply system of
Ungheni Town but supplied through its own water source (well and spring). The
connection rate for this locality is 63% (2,415 consumers)*. The water quality in
Petresti Locality is not compliant with the national standards (high nitrate concen-
tration). There are two strategic options to supply the service area in Petresti with
water:

o Construction of a Water Treatment Plant for nitrate removal;
0 Connection of Petresti Locality to the water supply system in Ungheni Town.

T As treatment of nitrate is very costly (high investment and O&M costs) this option
is not recommended. Connection to the water supply system in Ungheni would
certainly be the least cost technical solution to supply Petresti Locality with com-
pliant water (short distance to Semeni water supply system). The existing supply
sources in Petresti (wells and springs) can still be maintained as standby facilities
(second supply source). However, this solution will need an institutional adjust-
ment (agreement between the LPA of Petresti and Ungheni e.g. to integrate the
network into the supply area of ME 'Apa-Canal' Ungheni or to supply Petresti with
bulk water from Ungheni Town);

1 Conclusively, the main strategy for development of the water supply system in
the study area is to connect the locality of Petresti to the system of Ungheni
which has sufficient capacities to provide water with compliant quality to all con-
cerned localities in the vicinity of Ungheni Town;

1 Inthe medium-term, it is recommended to optimize the network operation, based
on the results of the detailed investment plan to be prepared in the frame of the
Water Supply Network Analysis and Water Loss Reduction Programme included
in the technical assistance measures in Phase 1 (reference is made to Chapter
5.7.6 - Technical Assistance). These measures might inter alia include:

0 Replacement of 30% of the water supply network older than 30 years in the
medium-term;

o Establishment of adequate system operation and control comprising pressure
zoning, district metering and leakage monitoring with installation of permanent
and temporary measure and control spots incl. chambers, measuring and con-
trol equipment, valves etc.;

% Petresti consumers have been taken into consideration in the water demand and financial calculation model starting
2018
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o Installation of a SCADA system.

The table below shows the development of service connections for the water supply
network (existing situation and additional connections for the year 2018 and 2021 as
well as for 2030 and 2045). For more detailed projection tables reference is made to
Annex 5.3 and Annex 5.4.

Table 5-7: Development of connection rates water supply
Population connected to the water supply system
NA| Locality 2014 2018 2021 2030 2045
nA % nA % n A % nA % nA %
1 Ungheni 30,269 79 | 31,005 81 | 32,937 | 85| 38,757 | 100 | 39,023 | 100
. 0 0
2 Petresti 2.411)* | (63) 2,390 63 2,515 | 67 2,815 79 3,133 | 100
3 Semeni 0 0 1,376 70 1,422 | 73 1,525 83 1,614 | 100
4 | Ze0ar 1614 | 83| 1631 | 84| 1643 86| 1,645| 91| 1,590 | 100
ancea
Total 31,883 69 | 36,402 79 | 38,516 | 83 | 44,742 97 | 45,359 | 100
Source: GIZ/MLPS

* The figures in brackets signify actual connection rate and number of people supplied; as Petresti is currently not sup-
plied from ME 'Apa-Canal' Ungheni these consumers have not been taken into consideration in the water demand and
financial calculation model
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Figure 5-1:  Scheme of existing and proposed extensions of the water supply system in the town
of Ungheni and the localities of Zagarancea, Semeni and Petresti
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Figure 5-2:  Hydraulic Scheme of existing and proposed extensions of the water supply system in
the town of Ungheni the localities of Zagarancea, Semeni and Petresti
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Wastewater:

9 Currently only Ungheni Town (except a very short network in Petresti for some
public buildings) is partly endowed with an existing wastewater system (sewerage
network and wastewater treatment plant are described in Chapter 4-Technical
aspects-Existing situation of this report). About 53% of the population in Ungheni
Town is currently connected to the sewerage network (see Table 5-8);

1 Wastewater load generated in Ungheni Town and the three localities (Zagar-
ancea, Semeni, Petresti) in the vicinity of Ungheni Town is projected to increase
from currently 23,086 P.E. to 32,494 P.E. in 2021 and then to 47,229 P.E. in
2045 (see Chapter 5.4 Water demand and wastewater flow projection);

1 In Ungheni Town the coverage rate is projected to increase from currently 78% to
99% and the connection rate from 53% to 66% until the year 2021%;

1 In order to develop the wastewater infrastructure in the rayon, agglomerations (as
per EU-d e f i nan areaavhereithe population and/or economic activities are
sufficiently concentrated for urban waste water to be collected and conducted to
an urban waste water treatment plant or to a final discharge pointd ) hav e
defined for the entire rayon. Further, an assessment (option analysis) will be nec-
essary to decide which of these agglomerations should be grouped to be con-
nected to a Wastewater Treatment Plant (WWTP). It is recommended to include
this analysis in a technical assistance component to be implemented in Phase 1
(see Chapter 97 Procurement strategy and implementation plan). The localities
in the vicinity of Ungheni Town will be served in accordance with the results of
the above mentioned agglomeration analysis and possibly in the future with the

% After implementation of Phase 2 of the proposed project measures
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dates to be negotiated in the EU-accession treaty. Compliance of these localities
with EU-environmental regulations (e.g. Urban Wastewater Treatment Directive
91/271/EEC) will require grouping the agglomerations into localities (i) below
2,000 P.E., (ii) between 2,000 P.E. and 10,000 P.E., and (iii) above 10,000 P.E.
In the vicinity of Ungheni Town, there are several localities to be either endowed
with a sewerage network and connected to a WWTP in the medium and long-
term, or alternative wastewater systems (e.g. on-site sanitation) have to devel-
oped in order to ensure adequate wastewater treatment;

1 Collection and treatment of wastewater in Ungheni Town (current population of
38,400) should be given highest priority (in line with priorities defined in the Urban
Wastewater Treatment Directive 91/271/EEC);

9 Zagarancea Locality (1,956 inhabitants in 2014), which is located west of
Ungheni Town, is currently not endowed with a sewerage network. Due to the vi-
cinity of the locality to the sewerage network of Ungheni Town, this locality can
be connected at relatively low cost to Ungheni wastewater system and thus
wastewater should be treated by the existing WWTP of Ungheni Town, located in
the locality Valea Mare;

9 For the localities of Semeni (1,986 inhabitants in 2014) and Petresti (3,855 inhab-
itants in 2014), located west of Ungheni Town, three options for wastewater
treatment are possible:

0 Option 17 3 WWTPs: Separate WWTPs for each of the localities (1 WWTP in
Petresti, 1 WWTP in Semeni, 1 WWTP for Ungheni/Zagarancea);

0 Option 27 2 WWTPs: 1 WWTP for the localities of Semeni and Petresti and 1
separate WWTP for Ungheni Town (including Zagarancea);

o Option 3-1WWTP: 1 WWTP in Ungheni Town treating wastewater for all lo-
calities.

T Within the framework of technical assistance measures proposed for Phase 1, a
thorough assessment and option analysis should be carried out in order to identi-
fy the most appropriate solution. The assessment should take into consideration
that in neighbouring EU-countries (Romania) many wastewater collection and
treatment systems in small towns are currently not operational due to the high
operation costs and the very low connection rates. Due to the small size of
WWTPs in Option 1 and 2 (about 6,000 P.E. for the WWTP to treat wastewater
from Semeni and Petresti) investment costs as well as operation and mainte-
nance costs would be much higher than for Option 3. Therefore, Option 3 is pro-
posed to be implemented. This option requires a wastewater pumping station
(WWPS) west of Semeni Locality and a pressure main to discharge wastewater
to the sewerage network in Ungheni Town;

9 The capacities of the existing wastewater pumping stations are sufficient to cover
the wastewater flow for the network extensions proposed in Phase 1 and Phase
2. However, the collection chamber in the Main Wastewater Pumping Station
(MWWPS) is not functional and therefore a new chamber has to be constructed;

T The design capacity of the existing WWTP in
be sufficient to treat wastewater of Ungheni Town and all localities in the vicinity
until 2045. However, the plant is outworn and should be replaced by a new
WWTP. The design capacity of the new WWTP will depend on the above men-
tioned agglomeration analysis. Depending on the number of localities to be con-
nected to the WWTP in Ungheni Town the design capacity could be from about
39,000 P.E. in 2030 (only for Ungheni Town) up to about 44,000 P.E.) if the three
localities (Semeni, Petresti, Zagarancea) will be connected and could be even
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much higher if additional localities, beyond the scope of this study but in the vicin-
ity of Ungheni Town, would be connected to the WWTP. Therefore the design
capacity can only be roughly estimated at this stage. Further planning shall be
based on the results of the technical assistance study to be carried out in Phase
1. A staged approach is recommended in order to avoid over capacities. For the
investment cost estimations a capacity of 43,661 P.E. for the WWTP in Ungheni
Town has been used, assuming that all localities (Semeni, Petresti, Zagarancea)
will be connected to the WWTP of Ungheni Town*;

1 According to the information provided by ME 'Apa-Canal' Ungheni, the reason for
the long distance (about 10 km) between the town of Ungheni and the location of
the existing WWTP is related to the water intake at Prut River for lasi Town (Ro-
mania). The wastewater discharge point from the WWTP in Ungheni Town
should be located downstream of the water intake for lasi Town (to avoid health
risk). The optimal location of the new WWTP should be assessed in course of the
technical assistance study in Phase 1;

1 The two pressure mains (2x DN 500 mm) between MWWPS and the existing
WWTP in Valea Mare (see Figure 5-3) are in poor condition (more than 40 years
old) and have to be replaced,;

1 Rehabilitation of the sewerage network in Ungheni Town with a length of about
20 km (out of 70 km total network length) is proposed due to the frequent emer-
gency cases in the existing sewerage network;

1 An extension of the sewerage network in Ungheni Town with a length of about
46.5 km (including pressure main) is required in order to increase the sewer cov-
erage rate to from currently 78% to 99% and the connection rate from currently
53% to 66%. The main extension areas are located in the north-west (drainage
area 1 and 7) and in the south-east (drainage area 5 and 2);

1 Conclusively, the proposed measures will increase the connection rate in
Ungheni Town to 66% and in the three localities Zagarancea, Petresti and Se-
meni) to 49% in average. The existing WWTP shall be abandoned and a new
WWTP with a capacity of 43,661 P.E. will be necessary to treat wastewater vol-
ume projected for Ungheni Town and the three localities in the year 2030. De-
pending on the results of the technical assistance study to be carried out in
Phase 1, the capacity has to be confirmed and a staged development approach
of the WWTP has to be proposed.

The Table 5-8 shows the development of service connections for the wastewater net-
work (existing situation and additional connections for the year 2018 and 2021 as well
as for the years 2030 and 2045). For more detailed projection tables reference is made
to Annex 5.5 and Annex 5.6.

Table 5-8: Development of connection rates wastewater
Population connected to the wastewater system
NA| Locality 2014 2018 2021 2030 2045
nA % nA | % n A % nA % n A %
1 Ungheni 20,433 53 | 21,355 | 55 | 25,467 66 | 34,882 | 90 37,071 | 95
2 Petresti 0 0 0| O 1,936 51 2,341 | 66 2,819 | 90

% The wastewater treatment concept and the capacity of the WWTPs will be determined in detail in the above men-
tioned sanitation study (incl. agglomeration analysis), which will be carried out in the technical assistance component in
Phase 1.
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Population connected to the wastewater system
NA| Locality 2014 2018 2021 2030 2045
n A % n A % nA % n A % nA %
3 Semeni 0 0 0| O 1,028 53 1,224 | 67 1,452 | 90
4 | 2092 o| o 0| o 799 | 42| 1079 | 60| 1.431| 90
ancea
Total 20,433 44 | 21,355 | 46 | 29,231 63 | 39,525 | 86 | 42,774 | 94

Source: GIZ/MLPS

Schemes of existing and proposed extension of the wastewater system in the town of
Ungheni and localities of Zagarancea, Semeni and Petresti are presented in Figures 5-
3, 5-4, 5-5. More detailed information is presented in Annex 11.
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Figure 5-3:  Scheme of existing and proposed extension of the wastewater system in the locali-
ties of Zagarancea, Semeni and Petresti (overview)
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Figure 5-4:  Scheme of existing and proposed extension of the wastewater system in Ungheni
Town and Zagarancea
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Figure 5-5:  Scheme of existing and proposed extension of the wastewater system in the locali-
ties of Semeni and Petresti

Source: GIZ/MLPS

5.7.3 Investment measures - water supply system

5.73.1 General description of proposed system

The main deficiencies in the water supply system are as follows (see Chapter 4-
Technical aspects 1 Existing situation):
1 Low connection rate of about 79% in Ungheni Town;

1 The water supply network in Ungheni Town is in poor condition and about 87% of
the pipes are older® than 30 years;

9 High real and apparent water losses (NRW of 37%);
9 High number of pipe bursts due to old and obsolete water supply network;

% Or equal to
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