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8.C. APA SERV §,A. BACAU

STATIA DE TRATARE A AREI -
Calea Teotugwlud e 1 A
Laboratorul de anakize fizi

TebL/Max : 0234 356579
E-mall : lahorator@apaserv.ro

Joc. Diirmitnesti ,jnd.

STATIA DARMANESTI

DARMANESTY
Baciiu
co- chimice si bacteviologice

BULETIN DE ANALIZA Nr. 57/ DATA7 05.2010
RENEFICIAR : IL¥ Consulting Eagincers
PROBA DE ANALIZAT__Api potabili

Prelevare: - poost de p
- metoda de pretevare:SR I

relevare sTotrare nezesvor -
SO 5667-5/1998

Tg Ouna

Data prelevare/receptionare probi/_; 5.05.2010 ora 18 6.05,2010 ora 8"

PAGE @5/85

Nr Metodn de anatiza Rernltate Limite ndmdze o
ert. PARAMETRI ANALIZATI UM oktinute Lope ASBZOBZ3
1. Culoare SR EN JS0O 788772002 incolora Noooplabila
Aecepinhifa consumatorilar 0
conmumaoritor tic o modificars anoen
modificare anormaln
2. Miros SR EN 162272007 Nicd um snires Acorptainl
anormal conmumatoritor g
- modificars anots
3, Gust SR EN 1622/2007 Nici wn gust Acocptabil
anormaol consumatorilor 1
_ ravdificars anoti
4, Turtuditate N.T.U, USEPA. 180.1 5,40 <5
- 5. pB. unit. pH SR 150 10523/1997 7,23 65,9,
. Conductivitats eleciric pd/em SR EN 27888/1997 1738 2500
8. ! Regiduu fix mgfl condyctomitric 113
Q. Alcalinitate mmalA SR EN 180 9963-1/2002 1,23
10. | Aciditate tavalfl STAS 6363/1976 0,2
1. | Duritate totaid “radia genmanc | SRIS0 6050/2008 5,05 minim 3
12. | Calcin me/l TR 180 6058/2008 304
_____13. Fier total mg/i SR IS0 6332/1996 0.015 0,200
14. Aluminin SR 130 1056672061 196 2060
15. | Clomr mg/) SR 150 9207/2001 567 250
i6. | Sulfat gl STARS 3069/1987 239 250
17. | Indice de permanganst mgO,/1 SR EN 150 8467/2001 2,08 50
19 | Amoniu mel SR 180 7150-1/2001 0,009 0,50
20 | Nitrsh med SR IS0 7890-3/2000 4,02 50
21 | Nitrifi mg/l SR EN 267772002 0.003 0,50
29 | Clor rezidual liber la capat de mg/ STAS 6364/1978 0,075 0,25

Buletinul e reford mumsai la proba speoificatl.
Sa interzice reprodoceren parfiaid o tulotinolui sk aproba

rea laboratoruls emitent .

pag.1 ditil



1a/85/2018 11:8@

@'23 _4__:3:5‘5_?‘?‘9 . STATIA DARMANESTI PAGE  94/85
8.C. APA SERV 5,A. BACAU
STATIA DE TRATARE A APEI - DARMANESTI
Calea Trotugului , nr, 1 A JJoc. Dirmiwpesti ,jud. Bacin
Laboratorul de analize fizico- chimice §i bacteriologice
Tel./fax : 0234 356379
E-mail : laborator@apaserv.yo
BULETIN DE ANALIZA Nr, 34/ DATA 17.03 2010
BENEFICIAR : ILF Consulting Engineers
PROBA DE ANALIZAT__Api potabili
Prelevare: - punet de prefevare_iTatvare rezervor — Ti QOena
- metoda de prelevare:SR ISO 5667-5/1998
Data prelevare/receptionare probi/_: 15.03.2010 ora 16%/ 16.03.2010 ora g%
N, Metnda de analirs Reznliate Limite ndmise ¢om
ort, PARAMETRI ANALIZATI ™ obtinnte Lege A58/2002,311
1. { Culoare SR ENTSO 7887/2002 | incoloma Acceptabila
Acueptabila consumatorilor nici
conastnatoritor nici ¢ | madificare anorma
modificare anormalsa
2, | Miros SREN 1622/2007 “Nct un itos Accepiabil
nftorrml conmrmmerilor gi o
maddificare anorma
3 Gust SR EN 1622/2007 Nici un gost ANEP“RF“
anonmal consarnatorilor nic
madifieare anorma
4 Turbjditate N, T.U. USEPA 180.1 4,95 €3
3 pH unit, pH SRISO 10523/1997 7,48 26,5:<95
7, Conductivitate cloctrici uS/cm SR EN 27888/1997 201 2500
3 Rezidou fix mg/l conductometric 130
9. [ Alcalinitate mmol/l SR EN 18O 9963-172007 1,5
10. [ Aciditate mval/] STAS 6363/1976 0.2
11, | Duritate fotald grade germane SR IS0 6059/2008 5,21 minim 3
12, | Calciu mg/l SR IS0 605872008 31,2
13. | Fiertotal mg/l SR 130 6332/1996 0,015 0,200
14. | Alnminiu ngfi SR IR0 10566/2001 210 200
15. | Clomuri mg/ SR, IS0 929772001 748 250
16. | Sulfat me/l STAS 3069/1987 18,9 250
17, | Indice de permangpnat mgOy/1 SR EN 180 8467/2001 1,44 50
12 | Amoniu mg/l SR IS0 7150-1/2001 0,017 050
20 | Nitraji mg/ SR ISO_7890-3/2000 321 50
21 | Mitriti mg/l SR EN 26777/2002 0,004 0,50
22 | Clor rezidwal liber la capat de | mg/l STAS 6364/1978 0,025 0,25
s

" Daminesi

horatoril de analitt
) Bl

Buletinul se rofert, nunai 1o probo specificats.

Se intorzice reproduccren porfiali a hulotinului firk nprobarea laboraterului emitent. pagl dinl



19/85/2810 11:608 8234356579 STATIA DARMANESTI PAGE 83/085
8.C. APA SERV 5.4, BACAU
STATIA DE TRATARE A APE] - DARMANESTI
Calea Trotugnlui , nr. 1 A Jdoc. Dirm#nesgti jud. Baciin
Lahoratorul de analize fizleo- chimice si bacteriologice
Tel./fax : 0234 356579
E-mail ¢ lahorator@apaserv.ro
BULETIN D ANALIZA Nr. 50/ DATA 23,04.2010
BENEFICIAR : ILF Consulting Engineers
YROBA DE ANALIZAT _ Api potabilid
Prelevare: - punct de profevare :Intrare rezervor — Tg Ocna
~  metoda de prelevare:SR IS0 5667-5/1998
Data prefevarc/recoptionave probil/_: 21.04.2010 ora 15° 22.04.2010 ora ¥
N, Molode dc analiza ReroHate Limite admis¢ cor
ort. PARAMEYRI ANALTZATI m obfinte Lege 45872002,311
1. Cuoloare SR ENISO 7887/2002 | incolora Acceptabily
Accepiabila coprumatoriler nio:
consumatoritor miti 0 | inedifionrs anormn
modificare anorneala.
2. | Miros SR EN 16222007 it un miros Acceptabll
ancryoal conmmatorilor gi r
modificate anorma
3. Guost SEEN 162272007 Nici utt gust Acmpta_h{i .
snormal consumatorilor mic
medificare apvring
4. | Turibiditate N.T.U. USEPA 180.1 4,32 <5
5 | pH unit. pH SR ISO 10523/1997 7,16 »6,3:<9,3
7. | Conductivitate electrici [t5/cm SR EN 2788%/199%7 175 2500
8. | Reziduu fix mp/i conductomgttic 113
9. Alcalinitate mmol/1 SR BN J80 9963-1/2002 1,25
10, | Aciditate nval/k STAS 06363/1976 0,2
11, [ Duritate totalil grade germane | SR 180 6059/2008 5,05 minim 5
12. | Calciw mg/l §le§5 6058/2008 30.4
13, | Fiertotal mgfl BR IS0 6332/1996 0,005 0,200
14. | Aluminiu pgfl SR IS0 10566/2001 180 200
15. | Clorut mg/l SR IS0 9297/2001 7,23 250
16. | Suifat mp/l STAS 3069/1987 4.7 250
17. | Indice de permanganat meQs/1 SR EN I&0O 8467/2001, 2,43 3.0
19 | Amoniu mgA SR IS0 7150-1/2001 0,012 0,50
20 | Nitrati A SR ISO 7390-3/2000 361 50
21 ittip mg/l SR EN 26777/2002 0,006 0,50
22 | Clormzidual liber 1a capat de | mp/ 8TAS 6364/1978 0,05 0,25
rtea :
Responsabil

Bulsting sa poferit mumai la proba speciticats,
e interzice reproducerca parfialit a buletinuloi firk aprobaroa Inborstorutui emitent

pag1 dinl



108/05/2810 11:8@ 8234356579 STATIA DARMANESTI PAGE  P2/05
S.C. APA SERV 5.A. BACAY
STATIA DE TRATARE A APEI - DARMANESTI
Calea Trotusnliv , nr. 1 A Jloc. Diirmiinesti jud. Baciu
Laboratorul de analize fizico- ¢himice si hacteriplogice
Tel.ffax : 0234 356579
E-maii : laborator@apaserv.ro
BULETIN DE ANALIZA Nr, 44/ DATA 9, 04.2010
BENEFICIAR : ILY Consulting Engineers
PROBA DE ANALIZAT__ Api potabili
Prelevare: - punct de prelevare_:Intrare rezervor— Tz Ocoa
- metoda de prelevarve:SR 180 5667-5/1998
Data prelevare/reveptionare probi/_: 7.04.2010 ora 18°% 8.04.2010 ora 8%
Nr. Metoddn de anallzm Rornltate Limite adinise con
crt. PARAMETRI ANALLZATI UM obtinute Lepe 45820M2,31)
1. Culoare SR ENISO 7887/2002 | incolera Aceeptabila
Acceptabila congummatoritor nic
consumatorilor nici o | modificare anorma
modiffears anormala
2. Mirog SR EN 1622/2007 Nici un mirea Asceptabil
ancormal consupmtorilor gi o
modificane anors
3. Gust SR EN 1622/2007 Nief 1 gust Acoaptabil
anormal conmimatorilor niz
e maodificare anormn
4. Turbiditate N.T.U. USEPA 180.1 3,97 £5
5. pH uhit, pH SR IS0 10323/1997 7,23 26,5495
7, Conductivitate clectricli ps/cm SR EN 27888/1997 177.3 2500
8. Rezidun fix mgfl conductometric 115
9. Alcalinitate mmol/l SR EM T80 9943-1/2002 1,15
10. | Aciditate mvalfl STAS 6363/1976 0,2
11. | Duritate totald grade germane | SR 150 6059/2008 3,04 mindm 3
12, | Calcin mg/1 SR IS0 6058/2008 31,2
13. | Fler total mg/l SR, 180 6332/1996 0,021 0,204
14. | Alupinin ne/t SR IS0 10566/2001 159 200
15. | Clorun mg/l SR IS0 9297/200] 723 250
16. | SuMat mg/l _STAS 306971987 17,8 250
17. | Indice de permanganat me0./1 SR EN JSO 846712001 1,44 5,0
19 | Asmoniu mg/l SR IS0 7150-1/2001 0,04 0,50
20§ Nitrati mg/l SR ISO 7890-3/2000 3,435 50
21 | MNitriid me/l SR EN 26777/2002 0,006 0,30
22 | Clor rezidval liber la capat de | mg/l STAS 6364/1978 0,25 0,25
refea _
v &,A. BACAU
Aprobat, |5 s‘a{?ﬁgﬁmm & anel Responsabil anaglize,
Sef Iaborator peenanestl ing.chim Jetia
ing.chim. ratarut ge anaize

Bulctinul se referli numai 1a proba zpecifionts,
So hinterzice roproducerea parfinkit a mletinufui ffird nprobarca InboraioraiA emitent .

ao-chimies ¢! pagrericlagice

pag.d dind
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8234356579

S.C. APA SERV §.A, BACAU
STATIA DE TRATARE A APEI - DARMANESTI
Calea Trotugulni , nr. 1 A Joc. Dérminesti ,jud. Baciiu
Laborator de analize fizico- chimice si bacteriologice
Tel./fax : 0234 336579

E-mail : Iaborator@apaserv.ro

5TATIA DARMANESTI

BULETIN DE ANALIZA Nr. 42/ DATA. 26.03 2010
BENEFICIAR : ILF Consulting Engineers
PROBA DE ANALIZAT __ Apa potabild

Prelevare: - punct de prelevare :Intrare xezervor — Ty Qcna

- metoda de prefevare:SR IS0 5667-5/1998

Fox 3 ?Zﬁﬂe@ffﬂ/&?

Data prclevare/veceptionare probii/_: 26.03.2010 ora 33" 26.03.2010 ora 13%

PAGE @l1/@5

Nr. Metodn do anality Rezmltato | Limite ndmise con
cth PARAMETRT ANALIZATI ™M nbiinwic 1ege 45822002,311
1, Culoare SR. EN IS0 78372002 jncolorn Acceptabila
Accapinbila consumatorilor nici
consumatorilor vici o | modificare anormal
maodificars anormla
2. | Miros SR TN 162272007 Nici nn miros Accoptabil
anormal consutmaterilor i n
modificare anoooa
3. Gust SR EN 1622/2007 Nici un gust Accaptabil
anorinal consumitorilor nici
modificare anormn
4. | Tubiditate N.T.U. USEPA 1801 5,51 <5
__f . pH unit, pH SR IS0 1052371997 7.42 »6,5,<95
7. | Conductivitate electrich nSicm SR EN 27888/1997 308 2500
8. Rezidim fix my/l conductomeiric 135
9, Alcalinitate mmol/l SR ENI50 9963-1/2002 1,45
10. | Aciditate mval/ STAS 6363/1976 0,2
11. | Durtate totald grade germanc SE. IS0 60:39/2008 5,27 minim 5
12. | Calciu mgfl SR IS0 6058/2008 328
13. Fier total mig/l SR IS0 6332/19% 0,06 0,200
14, | Aluminin ngdl SR 180 10566/2001 205 200
15. | Clorori mefl SR 150 9297/2001 7,44 250
16. | Sulfat g/ STAS 306971987 33 250
17. Indice de permanganat mgO:/ SR E_MSO 8467/2001 1.66 50
19 | Amoniu mp/l SR 150 7150-1/2001 0,04 0,50
20 Nitrati mg/l SR ISO 7890-3/2000 3,20 50
21 Nifrifi mgfl SR.EN 26777/2002 0,005 0,50
22 | Clor rezidual liber 1a capat de | mg/l STAS 6364/1978 0,10 0,25
refes
Aprahat, Responsabil anal
Sef laborator , ing.chim
ing.cpim.

i
zp gl

Buletinul se referf numat Ta proba spocificatis,
Se interzice veproduccren parplalii A bulctinulul fitrl aprobarea Inboratoraini emitent .

: L da analiae
sl ait{?;‘;i ol nologke,.,

pag.1 dinl



Annex 3.3 Field Measurements

3.3.1 Flow Measurements in Bacau City

Assumptions of specific consumption have been confirmed by over handed
measurements from the Operator during this FS in 2009.

District Serbanesti

District Serbanesti is located in the West of Bacau City and is supplied by a single
pipe (material: steel) laying in the street * B-Dul Unirii "( bridge crossing tributary to
“Lacul de Acumulare U.H.E. Bacau I1"). This steel pipe is connected to another steel
pipe DN 700 from PS Gheraiesti. At the pipe to District Serbanesti a flow meter is
installed. Just refer to the figures below.

BC_Annex_3-3_revia.doc Page 1 of 15



Annex 3.3 Field Measurements

District
Serbanesti

T

Figure 1 : Location of Flow meter for District Serbanesti

BC_Annex_3-3_revia.doc Page 2 of 15



Annex 3.3 Field Measurements

Figure 2 : Bridge to District Serbanesti

P

Figure 3 : Flow meter chamber for District Serbanesti

BC_Annex_3-3_revia.doc Page 3 of 15



Annex 3.3 Field Measuremenis

Figure 4 : Flow meter for District Serbanesti

In district of Serbanesti 3,410 persons are connected. There are 1,364 houses out of
which 1,284 are paying the metered and recorded quantities, the remaining are
paying by [ump sum, Furthermore there are 66 nondomestic consumers out of which
63 are paying the metered and recorded quantities, the remaining are paying by
lump sum.

Recordings of the installed flow meter for the year 2009 are presented in the next

tables.
hilled
SIV Serb nondomestic| domestic total billed Losses
[m?] [m3] [m¥] [m?] [%]

71,898 3,060 5,947 9,007 87%
54,975 3,760 6,578 10,338 81%
71,919 2,295 7,211 9,506 87%
72,815 3,182 7,093 10,775 85%

121,007 2,615 9,101 11,616 90%
83,706 2,030 12,454 14,484 83%
86,269 3,143 9,146 12,289 86%
88,611 1,908 11,139 13,045 85%
89,632 2,522 10,287 12,809 86%
76,664 2,270 9,475 11,745 85%
73,134 1,973 7,996 9,969 86%
79,103 1,991 6,932 8,923 89%

969,733] 30,647| 103,859] 134,506

fraction fraction
23% 77%

Table 1:  Bacau — recordings of flow meter to District Serbanesti in the year 2009
and calculation of losses

BC_Annex_3-3_revia.doc Page 4 of 15



Annex 3.3 Field Measurements

Month Serbanesti hilled
nondomestic |domestic
[m?]
Jan 71,898 3,060 5,947
Feb 54,975 3,760 5,578
Mar 71,919 2,295 7.211
Apr 72,815 3,182 7,593
May 121,007 2,515 9,101
Jun 83,706 2,030 12,454
Jul 86,269 3,143 9,146
Aug 88,611 1,906 11,138
Sep 89,632 2,522 10,287
Oct 76,664 2,270 9,475
Nov 73,134 1,973 7,996
Dec 79,103 1,991 6,932
TOTAL 969,733 30,647 103,859
Average Average
[m3/month] [i/day]
969,733 284,545

connected inhahitants

3,410

specific domestic consumption ﬁlcd)]

83

specific total consumption ﬁlcd)]

108

Table 2;

[If{c d)}

150

domestic

consumption

8,655

[m3/meoenth]

284,545

[/day]

total

consumption

1,614,072

[m¥maonth]

calculation of specific water consumption

specific consumption 2009

——5pecific domeshc consumplion Serbanesli
=#=specilic tolal consumplion Serbanesti

average specilic total consumpten Serbaresli

368,510

[day)

average specilic domaeslic onsumption Serbanesti

Bacau — recordings in District Serbanesti in the year 2009 and

140
130

/

N\

120

110

7/
AVAD

/

7

\

100
90

80

70

60
50

BC_Annex_3-3_revia.doc

[ 7
Month

10

1"

Figure 5 : Bacau — épeclfic édhéumption for District Serbanesti in the yéar 2009
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Annex 3.3 Field Measurements

The specific domestic consumption sums up to 83 I/(cd). The specific total
consumption {including nondomestic) in this district comes up to 108 I/{cd) without
losses. The main pipes in that district are made up of Asbestos Cement. The level of

losses is calculated to higher than 80%. The Ashestos Cement parts have been in
the years of 1960,

BC_Annex_3-3_revia.doc Page 6 of 15



Annex 3.3 Field Measurements

3.3.2 Flow Measurements in Moinesti City

During this FS in WSZ Moinesti flow measurements have been executed to confirm
the specific consumption.

To measure the flow an ultrasonic flow meter (clamp-on) device was used (see also

the figure below).

Figure 6 : Installed clamp-on ultrasonic flow meter device at RSV Christea in WSZ
Moinesti

The Measurement in Moinesti was executed during 24 hours at RSV Christea which
supplies District Lucasesti.

In *Zona Lucasesti” there are officially 726 single houses connected (consumption of
528 connected houses is metered and the other 198 houses have lump sum
contracts) and further 1,044 apartments are also connected to RSV Christea.
Furthermore there are 87 industrial consumers.

BC_Annex_3-3_revia.doc Page 7 of 15



Annex 3.3 Field Measurements

m.egl @ pump
sso | [R] reservair ‘ A , . Res.Pinii . . Res. Micleasca . {Ras. Cristea
NET 7,000 m? 800 m? 440m
§12m.asl 505 m.as.). 476 m.a.s.l.
R
so00 _| . . . ‘ = NET . . . . . .
PS Vasiesti & ,1\—'Eq NET R NET
Raservoir I
240 m?
450 . . 426 masl :I NET
£ R] i Res. Hagani
Y = 500 m?
400 | WTP Carabosia - 445 mas);

Figure 7 : General supply situation WSZ Moinesti

In WSZ Moinesti measurements have been executed from 31/03/2010 till
01/04/2010. The result is shown in the figure below.

THSCHARGE [ls} FLOW MEASUREMENT AT RSV CHRISTEA 200 m? IN MOINESTI VOLUME [m?]

30
L1
/ 2,000

28

T

1,500

26 A

24

1 1.000

22

500

20

€0:01L 0LOZ'E0°LE
80:Z1 OLOZEO'LE
807 0L02'80'LE
8091 DLOZ'EQ'LE
85081 OLOZED'LE
80:020L92'E0°'LE
80:ZZ2 QLGZEQIE
£0:00 0102'v0° 10
80:20 OLOZ 0" -
80::0 0L0E+0°LO
80:50 0LOS FO°LO
80'80 OLOZ ¥ LD
8001 ALOZ'PO°LO

Figure 8 : Flow measurement at RSV Christea 200 m? in Moinesti from 31/03/2010 -
01/04/2010

During these 24 hours (from 31/03/2010; 10:08 a.m. to 01/04/2010; 10:08 a.m.) a
total Volume of 2,047 m? was distributed to the network.

BC_Annex_3-3_revia.doc Page 8 of 15



Annex 3.3 Field Measurements

Distribution of Consumption of District Luncasesti

B domestic

O public
B4%\
\ O industrial

Figure 9 : Distribution of water consumption in District Luncasesti in February 2010

This comes up to a specific consumnption of 274 I/(cd) (including losses) during the
measurement.

Assuming a level of losses of approx. 50 % (refer also to chapter 8 and to the water
balance of Moinesti in chapter 5) a domestic specific consumption of 183 I/(cd) is
resulting. By the way, there is a big part {approx. 54 %) of industry in District
Luncasesti refer to the Figure above. So a specific domestic consumption of approx.
90 I/(cd) is resulting.

BC_Annex_3-3_revia.doc Page 9 of 15



Annex 3.3 Field Measurements

Flow Measurements in Buhusi

During this FS in WSZ Buhusi flow measurements have been executed to confirm

the specific consumption.

To measure the flow an ultrasonic flow meter (clamp-on) device was used (see also

the figure below),

Figure 10 : Installed clamp-on ultrasonic flow meter device in Buhust

The city of Buhusi is supplied by pumps (4 x Grundfos tip CR 4 x CR 90-3) which
are pumping directly into the network.

BC Annex_3-3_revla.doc Page 10 of 15



Annex 3.3 Field Measurements

Figure 11 ; Installed pumps which are supplying Buhusi

In WSZ Buhusi measurements have been executed from 24/02/2010 till 26/02/2010.

The result is shown in the figure below.

FLOW MEASUREMENT AT RSV 1,000 m?® IN BUHUSI
DISCHARGE [U/s] DISCHARGE []
6,000
70
\ \ |- 5500
80 | —— OUTFLOW RSV 1,000 m#}
: 5,000
——=Velumne_total . /
50 4
= 4,500
.y
I
40 4,000
- , | LN
30 o : 1¥4 3500
: L~ " ' { 3.000
y )
20 » -
1 1 2500
10 - ]
f-.—-m 1 . 1 2,000
0 P
I 4
L~ L 1,500
-0 = 1 1,000
20 /,/ — 1 500
a0 0
ny n [ ] o n n [ ny n n n [\ n [\ N o n n ny [ n n [+ ny n
TREEERERERER DS DR DS S S BDE DS S D P B oG &
B 8 38 833 8 B8 R RRBR RSB SRBRBRBRB BB RRBRA R
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Figure 12 ; Flow measurement at RSV 1,000 m? in Buhusi from 24/02/2010 -26/02/2010
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Annex 3.3 Field Measurements

During these 48 hours (from 24/02/2010 ; 13:40 to 26/02/2010 ; 13:40} a Volume of
5,396 m? was distributed to the network. This comes up to a specific consumption of
171 W{cd) {including losses) during the measurement.

The high negative peaks in Figure 12 result from an apparent backflow in the pipe
due to pressure condition by switching of the pumps (during the night). On the other
hand there are alsc high positive peaks by switching on the pumps in the morning.

Assuming a level of losses of approx. 50 % (refer also to chapter 8 and to the water
balance of Buhusi in chapter 5) a specific consumption of 114 I/(cd) is resulting
including nondomestic.

BC_Annex_3-3_revia.doc Page 12 of 15



Annex 3.3 Field Measurements

9.1.2.11 Flow Measurements in Darmanesti

For Darmanesti the specific consumption is only available by the over handed water

balance:
Specific Domestic Consumption for Darmanesti
[l ——spectic domsti consumplion ——— averago speck damesi consueton
200
180
160
140 T

. ~— - ~

60

40

20

2003 2004 2005 2006 2007 2008

Year

Figure 13 : Darmanesti — specific consumption from waterbalance

The specific consumption sums up from 146 ¥/{cd) to 73 I/{cd) during the last few
years. Assuming a level of losses of 30 % (refer also to chapter 8 and the water
balance in chapter 5) the specific domestic consumption in this district comes up to
80 l/(cd) { base is an average specific consumption of 104 If{cd) ).

By the way, there are no big industries in the water supply system of Darmanesti. So
the specific consumption is a little bit lower than the assumed domestic consumption
of 1101/ (cd) for urban areas (without industry).
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Annex 3.3 Field Measurements

3.3.3 Flow Measurements in Targu QOcna

Assumptions of specific consumption have been confirmed by over handed

measurements from the Operator during this FS in 2009.

[outhowul n rezcrvond Targu Dendl £ d 53 ] vl | oy 2354 | 493 457 40 3. £ 4 | £l
i y 15 3 4 7 S| G Ty | iigt | 75 S9TL N TEIL,
e | et s aRAE Al Vb SE AVl A AT
stic Q 2 ¥ ¥} - g
e 2 R Gl | se L aRe L EET | 9I5| BI | A Si vighs | i
Table 3:  Targu Ocna — provided recordings of water volumes in the year 2008

Month Domestic | Non-domestic TOTAL
[m?] [m?] [m?]
Jan 27,130 20,645 47,775
Feb 22,387 21,449 43,836
Mar 29,048 17,944 46,992
Apr 23,631 16,756 40,387
May 25,980 26,372 52,352
Jun 28,992 23,604 52,596
Jul 30,587 24,259 54,846
Aug 36,996 34,446 71,442
Sep 26,671 23,560 50,231
Oct 27,794 26,916 54,710
Nov 24,202 14,244 38,446
Dec 22,534 22,828 45,362
TOTAL
Average Average
[m¥month] [l/day] connected inhabitants (97%)
49,915 1,762,664 11,754
specific consumption [/ed]}
140
Table4:  Targu Ocna — recordings of water volumes in the year 2008

The tables above include the entire WSZ Targu Ocna with a Connection Rate of
97% for water supply system. The WSZ Targu Ocna contains 12,118 inhabitants.

BC_Annex_3-3_revia.doc
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Annex 3.3 Field Measurements

specific consumption 2008

fi#(c )] ——spacific domestic consumption TG Ocra -.—spéciﬁc total consumptien

—— avarage domestic specific consumption average total specific consumpticn

220

Figure 14 : Targu Ocna - specific consumption in the year 2008

The total specific consumption sums up to 140 l/{cd). Assuming a level of losses of
60 % (refer also to chapter 8 and the water balance in chapter 5) the total specific
consumption in this district comes up 1o 88 l/{cd).

The domestic specific consumption sums up to 76 I/{cd). Assuming a level of losses
of 60 % (refer also to chapter 8 and the water balance in chapter 5) the specific
consumption in this district comes up to 48 I/(cd).

Comparing to the municipality Bacau City (approx. 200,000 inhabitants) this specific
consumption seems very low.

But it is also to remark that only approx. half of the population is connected to the
sewage system (connection rate water supply system: 97%). So, half of the
population must manage discharging of sewage water by themselves.
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Modelling Results
WS Models
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LEGEND AND NOTES:
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EXISTING WATER SUPPLY NETWORIK
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EXTENSION WATER SUPPLY NETWORK
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PART 3

WATER SUPPLY ZONE MOINESTI

SCENARIO AVERAGE DAY - PEAK HOUR
AVAILABLE FIRE FLOW
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Results of JAR-Tests
at WTP Caraboaia
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SC APA SERV SA

WTP DARMANESTI

Laboratory for physical/chemical and bacterial analyses
Phone/fax 0234356579/110

laborator(@apaserv.ro

LABORATORY TESTS

The selection of the coagulant type and the necessary dose is made taking into consideration the
water to be treated. Tt’s established through laboratory tests,

The coagulant — ferric chloride- has been tested in the laboratory for physical, chemical and
bacterial analyses in order to evaluate the product for an eventual test on the technological flow.

On 4™ of May 2010, at 7.40 AM, the raw water characteristics at the inlet of the WTP Darmanesti
are as it follows:

1. Temperature .......
2. Colour

3. Turbidity

4. Conductivity

5. PH

6. Alkalinity

7. Index for permanganate
8. Chlorides

9. Total iron

10. Aluminium

The tests development

For establishing the necessary coagulant dose (ferric chloride), it has been used the multiple
agitator JAR TEST JLT 6 with 6 agitators.

The water to be treated (raw water), having the above mentioned features, was introduced in each
of the 6 Berzelius glasses. The coagulant dose was chosen as 5 mg/l at the beginning, increasing
progressively with 5 mg/l.

In each Berzelius glass, a progressive dose of coagulant (ferric chloride) was introduced,
followed by the adjuvant (solution 1% anionic polyelectrolyte).

The next doses have been tried: 5 mg/l, 10 mg/l, 15 mg/l, 20 mg/l, 25 mg/], 30 mg/] and the same
adjuvant dose of 0, 20 mg/l. After puiting the reagents in each glass, based on JAR test, it has
been proceeded a quick mixture with 160 rotations/minute, followed by a slow mixture with 60
rotations/ minute.

After 15 minutes period of sedimentation, the samples have been extracted from each glass and
the next parameters were established, according to the next table:



PAGES 2- see the numbers in the original tables

Glass Fersic  chloride | Turbidity | Colour PH | Conduetivity ; Index for | Chlorides | Total
number | dose&/adjuvant after the permanganate iron
dose filtration
Mg/l
Glass Aluminium Turbidity | Colour PH | Conductivity | Index for | Chlorides | Aluminium
number | sulphate after the permanganate
dose&/adjuvant filtration
dose
Mg/l

PAGE 3- see the original table

Metal results- raw water- WTP Caraboaia (at the inlet)
- From 30.03.2008-
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TESEE DF LABORATOR

Alegarga tipului de coagulant 5ia dozelor neceswre se facs in funcjie de apa de tratat i 5¢
stabilegte prin tncercin do laborator.
Sug testat coagulanad elorurs fiica in Jaboratorul de avalize fivico-chisice i scopul evalubei
produsului peatru o eventueld probi pe Al whnologic .
Cargctenisticile apei brute la intralres in STATIA U5 TRATARE A APEL Diacmancst in daca de
4,05,2010 ora VT I

1. Temperatura -8t %

2. Culomre . « 17 migt B
3. Twliditde « 701 UNT
4, Canductivitare ~ 170 uS/em
5, pH « 7,50 unit.pi
6. Alczlinitate -1,4 mmol
7. indice de pormanganar - 3,52 mg O/l
g Clorunt - 5,2 mgl
9. Fier total - 53 p/

10, Ayrpiniu « 17 ppd

Dresfiguraren testelor

Perntry stabilivea dozei necesare de coagulans — clorurl ferich +- a folosit agitarorul multiphs
JAR TEST JLT 6 cu 6 agitatoars . N

T flecure din cele 6 pahare Beruolius s-a introdus apa de tratat (apa bruth) ot caracteristicile
de mo sus .

Dozele de coagulant s-au ales din 510 5 mgh . )
o introdus in fiecare panar Berzelius o dozi progresivi de coagatant -~ clovora fericd , dupd
care adjuvim (s01.1% poliglecurolit anionic ). _ .
Seau focercar rmitourele dozer Smgh ; 10wl 15wyl 20 mg/ ; 25 mg/t §i 30 mg/l 5t
ageeasi dozi de adjuvant 5i acume 0,20 mg/l . '

Dhupi introducerea teactivilor in fiecars pahar , & ajutorul jar esrului s+ realizar un AMESIR
rapid ¢u 160 rot/min timp de 3 minute , Apai un amestec text cu 60 rotmin timp de 5§ musute
Duph o perioadh de sedimentare de 18 inule s-au prefevan probe de §qpmmmnt din fiecarc
pahor §i s-ay deterrainat omitoni parametri couform tabelulul de mal fos:
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' trpft SO T . —]
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SC APA SERV SA

WTP DARMANEST1

Laboratory for physical/chemical and bacterial analyses
Phone/fax 0234356579/110

laborator@apaserv.ro

LABORATORY TESTS

The coagulant ferric chloride DONAUCHEM Romania type was tested on the 25th of June 2010

in the laboratory for physical-chemical analyses in order to evaluate the product comparative with
aluminium sulphate.

On 25" of June 2010, at 12.00 AM, the raw water characteristics at the inlet of the WTP
Darmanesti were as it follows:

Temperature ....... see the original document
Colour

Turbidity

Conductivity

PH

Alkalinity

Index for permanganate
Chlorides

. Amimonium

10. Nitrites

11. Nitrates

12. Total iron

R SRR S

The tests development

For establishing the necessary coagulant dose (ferric chloride-Donau Klar), it has been used the
multiple agitator TAR TEST JLT 6 with 6 agitators.

The water to be treated (raw water), having the above mentioned features, was introduced in each
of the 6 Berzelius glasses.

The coagulant dose was chosen as 5 mg/l at the beginning, increasing progressively with 5 mg/l.

A progressive dose of coagulant (ferric chloride Donau Klar) was infroduced in each Berzelius
glass.

The next doses of ferric chloride were tested: 15 mg/l, 20 mg/l, 25 mg/l and the next doses of
aluminium sulphate: 15 mg/l, 20 mg/l, 25 mg/l.

After putting the reagents in each glass, based on JAR test, it has been proceeded a quick mixture
with 160 rotations/minute, for 3 minutes, followed by a slow mixture with 60 rotations/ minute
for 5§ minutes.

After 30 minutes period of sedimentation, the samples have been extracted from each glass and
the next parameters were established, according to the next table:



PAGE 4

Ferric Turbidity | Colour PH | Conductivity | Chiorides | Total | Alkalinity
chioride(Donau after the ron
Klar) filtration
dose/polyelectroly
te dose

| Mg/t
See the
original
docuiment

It has been also tested the aluminium sulphate on the same raw water. The next results have been
established.

Aluminium Turbidity | Celour PH | Conductivity | Alakalinity
sulphate after the
dose/polyelectroly filtration
te dose

Mg/l

See the
original

| document |
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ORI

8.C. APA SERV SA.BACAU . .
STAYIA DE TRATARE A APEL DARMANESYI
Calea Trotwgului , or 1A Joo Dirmkoesti jud. Boack
Laboraiuryl 46 analize fixkco- chimioe st bacterigbmics
Telifox, : 0234 356579 int.110

E-roviad) 7 lubiiraton@apasery.ro

TESTE DE LABORATOR

iu duta de 25.06.2010 s-a testat coagulantul alorura ferica tip -Donau Klar de la

firma DONAUCHEM Romania {n Jaboratenil de analize fizico-chimice in scopul evalulrii
produsului T comparagie ¢ sulfanil de aluminiv .

Caracteristicile apei brute la intratrea Tn STATIA DE TRATARE A APE( Dirmanegti in data do
25.06.2010 ,ora 12 sumt ;

1. Temperatora - 9,8%

2, Culoare - 9 mg P
3. Turbiditate - 7,25 UNT
4, Conductivitate - 171,3 pS/em
5, pH - 761 umit.pii
6. Aloalinitate - 1,35 mmol/l
7. Indice de pormanganat - 3,68 mg O
8. Clorurd - 6,87 me/l
9. Amoniu - 0,018 mgA
10, Mitrajt = 2,90 mg/
1%, Nitrigi - 0,012 mgN
12, Wier 1okal -39 pg/
Desfiigurares testelor

Pentru stabilirea dozei necesare de coaguiant — clori ferict -Donan Klar s~ a folosit
sgitatorul muliiply JAR TEST JLT & cu 6 agharcare |
ficcare din cele 6 pahare Bersalius s-a introdus apa de tratat (apa brutd) cu caractensticile
de mat sus
Dozele de copgulant s-au ales din 5 %0 5 wg/l .
.;:‘-C-ra intraduy in fecare patar Berzelius o dozll progresiva de coagulant — clorura Feriei -Donau
al‘ .
S-au incercat uradtcarele doze do clorurd fericd: 1S mgfl 20 mga : 25 mg/l st unmlitoarele
doze de sulfat de sluminiu 15 mgA 20 mg/l; 25 meA
Dupi introducerea reastivilor in fiecare pahar | au ajurond] Jar testului s-a menlizat un amestee
rapid cu 160 rotmin timp de 3 minuts , apol un amestec lenr cu 60 rot/min timp de 5 minute .
Dupii o perinsd} do sedimentare de 30 minute s-au prelevat proba de supernatang din frecare
pahar §i $-au determingt urmitoril parawetsi conform tabsiulu de mai jos:

LB/ER A9V TASANUWNG YTIVIS ALGYGEPELB SY:8T W1272/L8/8%



Jul 23 10 10:317a 0234588292 p.4

Doza de Turbl | Culoare | pH'| Alcali- | Conduc | Clomr | Fier
cloruri ferics | ditate | dupa unit | nitate | tivitate mgy] total
(Donsx filtrare | .pH | ool | uS/cm pg/l
Klar)/polielec- | UNT | mg Pu/l
trolit

mg/
1 11540,2 502 15 721 1130 V72,7 10.6 50
2 }20/0,2 339 |4 723 | k25 1745 10,8 28
3 125002 122 |3 1191120 175 1l 2

Deascment sva testat §i sulfainl de lurointu pe aceeasi apa brutd §i s-auw obtinut

wmdtoarele razmdtate |

Doza de Turbiditate | Culoare | pH Algali- Conduc
sulfat de UNY dupd unit.pH nitate tivitate
aluntiniu)/ filtrare mmol/| n/cm
policlectrolit mg PA

mg/)
1 | 15/02 10.9 6 132 1,30 173
2 | 20002 9,7 4 7,54 1,2 174
3 |25 02 185 3 723 N 75

 %ef labprator
g Shis. fuspes Miltia

/

vasre  3ovd ILSR Y] WILVLS 6LG9%EPELD ST:BT ailez/Le/e2
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SC APA SERV SA
WTP DARMANESTI

Laboratory for physical/chemical and bacterial analyses
Phone/fax 0234356579/110

laborator@apaserv.ro

LABORATORY TESTS

The coagulants- aluminium polychlorides and ferric chloride from the company DONAUCHEM
Romania- were tested on the 13th of July 2010 in the laboratory for physical-chemical analyses in
order to evaluate the products.

On 13™ of July 2010, at 8,00 AM, the raw water characteristics at the inlet of the WTP
Darmancsti were as it follows:

Temperature ....... see the original document
Colour

Turbidity

Conductivity

PH

Alkalinity

Index for permanganate

Chlorides

Total iron
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The tests development

For establishing the necessary coagulant dose (ferric chloride-Donau Klar), it has been used the
multiple agitator JAR TEST JLT 6 with 6 agitators.

The water to be treated (raw water), having the above mentioned features, was introduced in each
of the 2 Berzelius glasses.

The coagulant dose was chosen as 5 mg/l at the beginning, increasing progressively with 5 mg/1.

A progressive dose of coagulant (ferric chloride) was introduced in each Berzelius glass,
followed by the adjuvant (solution 1% anionic polyelecirolyte).

Having a high level of the raw water turbidity, the next doses were tested: 20 mg/l, 25 mg/l, 30
mg/l, 35 mg/l and the same adjuvant dose of 0, 20 mg/1,

After putting the reagents in each glass, based on JAR test, it has been proceeded a quick mixture
with 160 rotations/minute, for 3 minutes, followed by a slow mixture with 60 rotations/ minute
for 5 minutes.

After 15 minutes period of sedimentation, the samples have been extracted from each glass and
the next parameters were established, according to the next table:
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Ferric
chloride(Donau
Klar)
dose/polyelectroly
te dose

| Mg/l

Turbidity

Colour
after
filtration

the

PH

Conductivity

Index

permanganate

for | Chlorides

Total
iron

Alkalinity

See
original
document
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It has been also tested the aluminium sulphate on the same raw water. The next results have been

established.

Aluminium
sufphate
dose/polyelectroly
te dose

Mg/l

Turbidity

Colour
after the
filtration

PH

Conductivity

Index
permanganate

for

Chlorides

Alakalinity

See the
original

document
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S.C. APA SERV S.A. BACAU 3
STATIA DE TRATARE A APEY DARMANESTI
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Laboratorul de anatize fizlco-chimice Wi bucterintogicn
'‘Tel.ax - U234 I5657Y inc110
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TESYTE DE LABORATOR

In data de 13.07.2010 s-an testat coagulangii ~ policlorur de sturpiniu ¢ clorura ferica de Ja
firma DONAUCHEM Romania Tn Jaboratonul de analize fizico-chimice Tn scopul evatulixii
produselor ,

Caructeristicile apei brute la intratrea in STATIA DR TRATARE A APEI Diominesti fn data de

13.07.2010 ,0ra 8% sunt

1. Temperatura 14,7°C

2. Culoare 26 mg PN
3. Turbiditate 84, 1 UNT

4. Conductlvitate 134,8 pS/em
5. pHl 7,50unit.pH
6. Alcalinirate L05 mmoli
7. Indice de péctnanganat 5,92 mg On/)
8. Clonrt 5,67mg/l

9. Fier towml 30% ppl
Desfisuraren testelor

. Pentew stabiirea dozol necesare de coagulant — clorurd ferich -Donau Klar s- a folosit
» agitatorul multiplu JAR TEST JLT 6 cu 6 agitatoars. .

In fiecare din celo 2 pahare Berzelius 5-a introdus apa de tratar (apa brurd) cu caracteristicile
de mai sug .
Dozelc de coagulant s-au ales din 5 fa 5 g/l .
S-a introdus in fizcure puhar Berzelius o doxi progresivi do coagulant — clorura fericd | dupi
care adjuvant (s0l. 1% polielectrolit anionic ).
Turbiditates apei brute , fiind mare ¢-au incerear urmatoarele doze: 20 mp/l, 25 mg/fl, 30
mg/lsi 35 mg/l si nceeagi doza de adjuvant, anume 0,20 mgfl .
Dupi introduceres reactivitor tn fiecare pahar |, ¢u ajutorul Jar testulng s-a cealizat on amestes
tapid cu 160 rol/min, {bmp de 3 minute , apoi un amestet lent cu 60 rot/min Hmp de 5 minute .
Dupii o perioadi de sedimentare de 15 minute s-au prelevar probe de supsrnatant din fiecare
pahar §i ¢-au dererminat wmbtorii parametri conform tabelului de s jos:
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Daza de Farbiditate | Culeare | pHl | Conductivitate | Clomin | Fier | Indice de | Alcalinitate
cloneri feried | UNT dupi unit.pHf | pS/em. mgA | total [ permang, | mmol/i
{Donay Klar) filtrare neyl | mgOy]
fdowa de my P/t
polielecterolit
mg/l
l 204 70,9 8 7,20 141,7 - - - 6,97
0.2
2 |25/ 58,6 4 7.11 143,0 . - . 09
0,2
3 30/ 7,30 3 6,99 147.0 1489 [74 |224 0.85
0,2 L]
4 35/ 295 2 6,88 1474 1500 131 2,24 0.8
0,2

Deagement s-a testar gi sulfatul de aluminiy pe aceeasi apa bruate, obtinandu-s& urmatoarele

rezaitate
Dioza do Torbiditate | Culoase | pH | Conductivitate | Glorwn | Indice de | Alcalinitate
sulfat de UNT dupl pnit,pH uS/cm mg/} permang. | mmol/l
aluminiu filtrarg mEly]
/polislectrolit mg PtA
g/l
i 15702 5.94 2 6,73 1449 5,32 240 0,7
wETad 5h VAL,
.Jﬁ*ﬁaﬁﬂd\‘%- Res sabihanuli
2La = Respansabrhanitlize,
“@_@ wg. na
\» —
.\}"’dﬂrm 0}5‘-
pa/za IOV I LSINUWHYT TILVLS GLSISCHRIR  STI0E  DIBZ/LA/ED
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SC APA SERV SA

WTP DARMANESTI

Laboratory for physical/chemical and bactcrial analyses
Phone/fax 0234356579/110

laborator(@apaserv.ro

LABORATORY TESTS

The coagulant ferric chloride, from the company DONAUCHEM Romania, was tested on the

26th of July 2010 in the laboratory for physical-chemical analyses in order to evaluate the
products.

On 26% of July 2010, at 12.00 AM, the raw water characteristics at the inlet of the WTP
Darmanesti were as it follows:

Temperature ....... see the original document
Colour

Turbidity

Conductivity

PH

Alkalinity

Index for permanganate

Chlorides

Total iron

000 N TR WD e

The tests development

For establishing the necessary coagulant dose (ferric chloride-Donan Klar), it has been used the
multiple agitator JAR TEST JLT 6 with 6 agitators.

1 1 of the water to be treated (raw water), having the above mentioned features, was introduced in
each Berzelius glass,

The coagulant dose was chosen as 5 mg/l at the beginning, increasing progressively with 5 mg/l.

A progressive dose of coagulant (ferric chloride Donau Klar) was introduced in each Berzelius
glass.

'The next doses were tested: 20 mg/l, 25 mg/l, 30 mg/l, 35 mg/l, and 40 mg/l.

After putting the reagents in cach glass, based on JAR test, it has been proceeded a quick mixture
with 160 rotations/minute, for 3 minutes, followed by a slow mixture with 60 rotations/ minute
for 5 minutes.

After 30 minutes period of sedimentation, the samples have been extracted from each glass and
the next parameters were established, according to the next table:
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Ferric Turbidity | The real | PH | Alkalinity Conductivity | Chlorides Total Index for
chloride(Donau colour after iron permanganate
Klar} dose the
Mg/l filtration
with
filtering
diaphragm
{(porosity of
045 )
See the
original
document
It has been also tested the aluminium sulphate on the same raw water. The next results have been
established.
Aluminium Turbidity | The real | PH - Alkalinity | Index for | Aluminium
sulphate colour i permanganate
dose/polyelectroly after  the
te dose filtration
Mg/t with
filtering
diaphragm
(porosity
of 045 )
See the
original
document
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TESTE DE LABORATOR

it diia de 26.07,2010 3atemm congubantul clonura ferica tip -Dotau Kiar de lo
firma DONAUCHEM Homaniz T laborstons! de anslize fiziso-chizmics tn scoput evaluleii
nrodusgalud |
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20072000 o 12 mund .
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1. Culeare - 26 og P
1. Tulddiuame ~ 4§89 UNT
4, Candutivicae - 1352 wdem
5 pH : < 75T unitpH
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10 Mirwg - 324 g
1] Wy * -~ 3125 mgl
12, Fier gt =303 pgd
Pesfiyunoes testelor
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S.C.COMPANIA REGIONALA DE APA BACAU S.A.
str. Narciselor nr. 14, telefon 0334/401813, fax 0234551175

e-mail: manager@apabacau.ro, web: www apabacau.ro

THE STRATEGY OF REDUCING TH
1. PURPOSE:

The strategy presents the directions, objectives and actions for reducing the leve! of non-
revenue water -NRW, as per areas, systems and localities within the operation scope of
Compania Regionala de Apa Bacau.

The purpose is to identify the water losses and their level as per systems, localities and
districts in order to establish the short-, medium- long-term steps and repairs and investments
programs for permanently reducing the level of NRW, of the operational costs respectively and
for improving the consumers” perception.

The actual value of NRW ranges between 50% in Darmanesti and 57% in Targu Ocna,
with an average of 54% at the level of the company. The target proposed for 2013 at the level of
the regional operator is 46%, including both the rehabilitation works under SOP- Enviroment
Application and the investment works to be carried out of the local communities’ own funds.

2. SCOPE OF APPLICATION:
It will be applicable within the whole operation scope of Compania Regionala de Apa Bacau.
3. DIRECTIONS:

* Overall understanding of NRW at the level of the company and the general approach of the
issue.

* Establishing the management team.

* Methods of controlling the losses

« Establishing realistic objectives based on the available resources.

* Rendering the NRW department responsible

* Investments under the water network

4, OBJECTIVES:

* Monthly completion of the supervision and control program of the water network.
» Consumers metering with 100% target by 2013.
* Replacement of unoperational network valves
» short-term- entrance-exit of localities
> medium-term- area measurement
» Data processing and establishing the prioritised investments under the network, reports.

4.1 Control of water losses:
The control of water losses is an essential component of the management of the supply system.
1

~

|50



The water losses may be reduced under the reservoirs, in the transport pipelines but especially in
the distribution networks.

The losses level exceeding 20% creates economic lucrativeness problems.

4.1.1 Factors affecting the water losses
* Water pressure under the networks
* Soil movements (humidity, changes of temperature, frost)
* Damage of pipes (inner or outer corrosion)
* Poor quality of pipes and reinforcement materials
+ Soil characteristics (soil water-tightness)
» Stray electric currents

4.1.2 Methods of controlling the water losses

There are six losses control methods out of which five imply the losses detection and the last
method related to the pressure control may be considered as additional to each of the other
methods.

Each method requires different capital and operational costs.
Methods:

¢ Pressure control

¢ Valves installation or zoning

¢ Reducing the pressure head of water
¢ Pressure relief valves

¢ Passive control

* Routine or regular probing

4.1.3 Measurement of waterlosses

* Area measurement- flowmeters for measuring the water consumption from a specific
network area,

* Loss measurement — isolating certain sections from the distribution network by shut-off
valves, such that the area is supplied through one pipe.

* Step testing- closing the valves in turn on each pipe and noting the flow variations.

4.1.4 Losses in the reservoirs
¢ the regular inspection of overflows, of the draining systems and of the structure
condition.
* Testing the reduction of water level with the reservoir fully isolated by measuring the
reduction of water level within a determined period.

4.1.5. Losses in the transport pipeline
¢ Flow measurement
+ Regular inspections



4.2 Control programs of water losses:
4.2.1 Supervision and control program of the network
4.2.2 Metering program (by fixing the metering target 100%)
4.2.3 Program of replacing the defective networks vaives and of installing new valves
Jor the network sectorization (short-, medium- and long-term)
4.2.4 Flowmeters installation program
> short-term- entrance-exit of localities
> medium- and long-term- area measurement
4.2.5 Monitoring and network pressure measurement program
4.2.6 Program of monitoring the water losses as per localities and areas for determining
the NRW

The registration of values is made according to the following model:

Locality or | Water volume provided Water volume consumed within the locality NRW
part of to localities or arca - thousands of m*- %
locality - thousands of m*
provided Invoiced Not invoiced Total Current | Cumula
with Current | Cumulative | Current | Cumulative | Current | Cumulative | Current | Cumulative month tive
network month month month month
watermeter

Calculation formula

NRW = Water volume provided to the netowtk — Consumed water volume x 100
Water volume provided to the netowtk

4.3 Short-, medium- and long-term investments in order to reduce the water losses

* Costs assessment for fulfilling the programs under point 4.2.

* Short-term investments (maximum 3 years) are ¢stablished on the basis of the number
of damages, of the pipes age and of the pipes wear. The Cost-Benefit Analysis after the
commissionning.

» Medium- and long-term investments- on the basis of measuring the water losses and of
the cost-benefit analysis.



5. PHASES OF DRAFTING AND APPLICATION OF STRATEGY ON
THE PERMANENT REDUCTION OF NON-REVENUE WATER LEVEL (NRW)

1.1 Management of water losses

- organization chart

- Technical management

- coordination between sectors and

- Area Management

PHASE 1 divisions
ORGANISATION 1.2 Data registration and - Area Management
processing, drawing up reports on | - Head of Water Department
the water losses - Head of Monitoring Office
2.1 Supervision and control of the | - Area Management
water network - Head of Water Department
2.2 Inventory of meters installed | - Area Management
to domestic consumers and - Subscribers Division
PHASE 2 owners associations
CONTROL OF WATER | 2.3 Metering of all consumers - Area Management
LOSSES - Subscribers Division
2.4 Replacement of unoperational | - Area Management
network valves - Head of Water Department
2.5 Metrological verification on - Area Management
due date of flowmeters under - Head of Intake sector
intake areas and localities areas - Head of Water Department
- Metrology Division
2.6 Flowmeters installation at the | - Area Management
entrance and exit of the area - Head of Water Department
system localities - Head of Subscribers Sector
2.7 Network sectorization inside - Area Management
the localities (districts) - Head of Water Department
- Head of Technical Office
2.8 Installation of valves for - Area Management
isolating the sector (district) - Head of Water Department
- Head of Technical Office
2.9 Installation of district - Area Management
flowmeters - Subscribers Division
- Metrology Division
- Head of Monitoring Office
2.10 Monitoring of water losses as | - Area Management
per localities and districts, and of | - Head of Water Department
uninvoiced water volumes - Head of Monitoring Office
3.1 List of water networks as per | - Area Management
streets subject to the level of - Head of Technical Office
PHASE 3 water level
INVESTMENT LIST 3.2 Prioritising works and - Area Management

execution thereof per years

- Head of Technical Office

3.3 Incorporation of works into
the yearly investments programs

- Area Management
- Head of Technical Office




6. ACTIONS

6.1. Area managements:
Every operatton area will draw up:

- A program for monitoring and reducing the non-revenue water level as per the framework
strategy (point 4.2).

- Short- and medium term Investments proposals for reducing the losses (point 4.3).

- Regular reports on the conclusions and measures as applied following the performance of
programs for reducing the losses level based on the Cost-Benefit analysis.

6.2. Regional Management:
- Will ensure the required conditions for completing the approved investments through SOP —
Enviroment program.
- Will ensure the conditions for completing the necesary investments for performing the
programs of reducing the water losses from water supply network (approx. 5.5 million euro —
Annex nr.2) and to reach a connection rate of 100% (approx. 3.8 million euro — Annex nr.3).
- Will monitor the completion of area programs by drawing up regular reports at the level of the
company regarding the obtained results.

We attach herewith “The operational organization chart regarding the strategy of
reducing the water losses” — Annex nr.1

TECHNICAL MANAGER Program Officer for reducing the NRW
at the regional level
Eng. Negurita Gabriel

- 5
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Annex 4.5.1.1 Wastewater Network Bacau

Agglomeration Bacau

No Description Quantity | Unit Unl'stlf: st Total EUR
1 [Network extensions
Sewer DN 250 (depth 2,00 m Asphalt road) Margineni 3494 m 187 654,465
Sewer DN 250 (depth 2,50 m Asphalt road) Bacau 17125 m 172 2,940,107
Sewer DN 250 (depth 2,50 m Asphalt road) Letea Veche 4096 m 202 829,403
Sewer DN 250 (depth 2,50 m w/o Asphalt) Bacau 8400 m 150 1,260,000
Sewer DN 250 (depth 3,50 m Asphalt road) Hemeius 8,37 m 234 2,191,418
42,486 Sub-Sum: 7,875,393
Total Sewer Length 42,486 m
House Connections
House Gonnections 1,060 Pcs. 1,000 1,059,652
Sub-Sum: 1,059,652
Manholes
Depth 2,00 m 58 pcs. 1,026 59,739
Depth 2,50 m 494 pos. 1,206 595,313
Depth 3,50 m 156 pes. 1,516 236,753
Sub-Sum: 891,805
Totat Manholes 708 pcs.
Total Sewer Extension Sum 9,826,850
2 |Pumping Stations
Secondary Network DN 250-300 Civil parts Bacau 5 pcs. 18,000 90,000
Secondary Network DN 250-300 E/M parts Bacau 5 pcs. 27,600 138,000
Sum 228,000
3 __|Pressure lines
Pressure line DN 100 Bacau 150 m 80 12,000
Sum 12,000
4 |WWTP
Civil parts t ump surr 6,419,870 6,419,870
E/M parts fumpsumr 6,675,500 6,675,500
Sum 13,095,370
| Total Agglomeration Bacau 23,162,220|

BC_Annex45.1.1_WW Network Bacau_rev2

Page lof 1



Annex 4.5.1.2 Wastewater Network Moinesti

Agglomeration Molnestl

No Description Quantity Unit Ung;: st Total EUR
1__|Network extensions
Sewer DN 250 (depth 2,00 m Asphalt road) 11,233 m 172 1,933,941
Sewer DN 250 (depth 2,50 m Asphalt road) 5,230 m 187 979,820
Sewer DN 250 (depth 3,00 m Asphali road) 4,426 m 204 900,806
Sewer DN 250 (depth 3,50 m Asphalt road) m 219 o]
20,889 Sub-Sum: 3,814,566
Sewer DN 300 (depth 3,00 m Asphalt road) 750 m 221 165,750
750 Sub-Sum: 165,750
House Connections
House Connections 597 pes. 1,000 597,225
Sub-Sum: 597,225
Manholes
Depth 2,00 m 187 pcs. 1,030 192,833
Depth 2,50 m 87 pes. 1,210 105,472
Depth 3,00 m 86 pes. 1,390 119,911
Sub-Sum; 418,216
Total Manholes 361 pes.
Total Sewer Extension 21,639 Sum 4,995,757
2 |Pumping Stations
Secondary Network DN 250-300 Civil parts 2 pcs. 22,500 45,000
Secondary Network DN 250-300 E/M parts 2 pcs. 34,500 69,000
Principal Network Civil parts 1 pCs. 36,000 36,000
Principal Network E/M parts 1 pcs. 26,000 26,000
Sum 176,000
3 |Pressure lines
Pressure line DN 100 3,610 m 80 288,800
Sum 288,800
4 [WwWTP
Moinesti-North Civil parts 1 lumpsum 3,595,285 3,595,285
Moinesti-North E/M parts 1 lump sum 2,084,500 2,084,500
Sum 5,679,785
Moinesti-South Civil parts 1 lumpsum 1,296,385 1,296,385
Moinesti-South E/M parts 1 lump sum 984,129 984,129
Sum 2,280,514
Total WATP Sum__ 7,960,299
I Total Agglomeration Moinesti 13,420,856]

BC_Annex 4.5.1.2_WW Network Moinesti_rev2

Page 10of1



Annex 4.5.1.3 Wastewater Netwark Buhusi

l Agglomeration Buhusi ]
|No | Description [ Quantity | Unit | UnitcostEUR | Total EUR |
1 |Network extensions
Sewer DN 250 (depth 2,00 m Asphalt road) 6,922 m 172 1,191,724
Sewer DN 250 (depth 2,50 m Asphalt road) 6,839 m 187 1,281,182
Sewer DN 250 (depth 3,00 m Asphait road) 3,235 m 204 658,502
Sewer DN 250 (depth 3,50 m Asphatt road) 627 m 219 137,043
Sewer DN 250 (depth 4,00 m Asphalt road) 97 m 224 21,652
Sewer DN 250 (depth 4,50 m Asphalt road) 87 m 238 20,819
Sewer DN 250 (depth 5,50 m Asphall road) 157 m 266 41,752
17,963 Sub-Sum; 3,352,675
Sewer DN 300 (depth 2,00 m Asphalt road) 228 m 189 43,156
Sewer DN 300 (depth 2,50 m Asphalt road) 775 m 206 159,547
Sewer DN 300 (depth 3,00 m Asphalt road) 133 m 221 29,393
Sewer DN 300 (depth 7.00 m Asphalt road) 4 m 338 1,220
1,139 Sub-Sum: 233,316
Sewer DN 350 (depth 3,50 m Asphalt read) 156 m 242 37,733
156 Sub-Sum: 37,733
Sewer DN 400 (Gepth 4,50 m Asphalt road) 301 m 275 82,891
Sewer DN 400 (depth 5,00 m Asphalt road) 71 m 290 20,573
372 Sub-Sum: 103,464
Sewer DN 500 {depth 3,00 m Asphalt road) 248 m 338 83,966
Sewer DN 500 (depth 4,60 m Asphalt road) 261 m 370 96,629
510 Sub-Sum: 180,595
Total Sewer Length 20,141 m
House Connections
House Connections 657 pcs. 1,000 657,060
Sub-Sum: 657,060
Combined Sewer Overtlow (Industrial WWTP)
CSO 1 lump sum 70,000 70,000
Sub-Sum: 70,000
Manholes
Depth 2,00 m 119 nes. 1,030 122,747
Depth 2,50 m 114 ocs. 1,210 138,184
Depth 3,00 m 59 pes. 1,390 81,586
Depth 3,50 m 16 pes. 1,520 24,581
Depth 4,00 m 6 pes. 1,710 10,189
Depth 4,50 m 3] pcs. 1,890 12,249
Depth 5,00 m 1 pcs. 2,070 2,450
Depth 5,50 m 3 pes. 2,250 5877
Sub-Sum: 397,873
Total Manholes 324 pes.
Total Sewer Extension Sum 5,032,717
12__|Pumping Stations
Secondary Network DN 250-300 Civil parts 10 pcs. 15,000 150,600
Secondary Network DN 250-300 E/M paris 10 pes. 23,000 230,600
Principal Network Civil parts 1 pes. 36,000 36,000
Principal Network E/M pars 1 peCs. 26,000 26,000
Sum 442,000
3 |Pressure lines
Pressure line DN 100 2,840 m 80 227,200
Sum 227,200
4 |WWTP
Civil parts {incl. 1.6 km affluent pipe DN 600} 1 lumpsum 4,418,190 4,864,590
EM parts 1 lumnp sum 2,585,000 2,585,000
Sum 7,449,580
|___Total Agglomeration Buhusi 13,151,506]
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Annex 4.5.1.4 Wastewater Network Darmanesti

Agglomeration Darmanesti

(No] Description | Quantity [ Unit JUnitcostEUR] TotalEUR |
1 [Network extenslons
Sewer DN 250 (depth 2,00 m Asphalt road) 20,110 m 172 3,462,312
Sewer DN 250 (depth 2,50 m Asphalt road) 20,110 m 187 3,767,586
40,221 Sub-Sum: 7,229,898
Sewer DN 300 (depth 3,00 m Asphalt road) 9,232 m 221 2,040,329
9,232 Sub-Sum: 2,040,329
Sewer DN 400 (depth 3,00 m Asphalt road) 918 m 230 211,149
918 Sub-5um: 211,149
Sewer DN 600 (depth 3,00 m Asphalt road) 461 m 279 128,711
461 Sub-Sum: 128,711
Total Sewer Length 50,832 m
House Connections
House Connections 2,067  pes. 1,000 2,066,647
Sub-Sum: 2,066,647
Manholes
Depth 2,00 m 335  pcs. 1,030 345,227
Depth 2,50 m 335 pes. 1,210 405,558
Depth 3,00 m 177  pecs. 1,380 245,829
Sub-Sum: 996,614
Total Manholes 847 pcs.
Total Sewer Extension Sum 12,673,348
2 [Pumping Stations
Secondary Network DN 250-300 Civil parts 14 pes. 15,000 210,000
Secondary Network DN 250-300 E/M parts 14 pcs. 23,000 322,000
Sum 532,000
3 _iPressure lines
Pressure line DN 100 5,000 m 80 400,000
Sum 400,000
4 |WWTP
Darmanesti Civil parts 1 lump sum 3,034,035 3,034,035
Darmanesti E/M parts 1 lump sum 1,992,485 1,992,485
Sum 5,026,520
| Total Agglomeration Darmanesti 18,631,868)|
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Annex 4.5.1.5 Wastewater Network Targu Ocna

Agglomeration Targu Ocna i

INo | Description [Quantity| Unit [ UnitcostEUR|  Total EUR |
1 [Network extensions
Sewer DN 250 {depth 2,50 m Asphalt road) 9377 m 187 1,756,804
Sewer DN 250 {depth 3,00 m Asphalt road) 9,377 m 204 1,908,529
18,755 Sub-Sum: 3,665,333
Sewer DN 300 (depth 2,50 m Asphalt road) 2,000 m 206 412,000
Sewer DN 300 (depth 3,00 m Asphalt road) 3,365 m 221 743,759
5,365 Sub-Sum: 1,155,759
Total Sewer Length 24,120 m
House Connections
House Connections 1,005 pes. 1,000 1,005,409
Sub-Sum: 1,005,409
Manholes
Depth 2,50 m 190  pces. 1,210 229,443
Depth 3,00 m 212  pes. 1,390 295,207
Sub-Sum: 524,650
Total Manholes 402 pcs.
Total Sewer Extension Sum 6,351,150
2__|Pumping Stations
Secondary Network DN 250-300 Civil parts 9 poes. 15,000 135,000
Secondary Network DN 250-300 E/M parts 9 pcs. 23,000 207,000
Sum 342,000
3 |Pressure lines
Pressure line DN 100 4,200 m 80 336,000
Sum 336,000
4 |WWTP
Targu Ccna Civil parts 1 lump sum 2,306,776 2,306,776
Targu Ocna E/M parts 1 lump sum 1,655,354 1,655,354
Sum 3,962,130
Total Agglomeration Targu Ocna 10,991,280}
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Annex 4.5.3.1 WWTP Bacau

Agglomeration Bacau - WWTP Bacau
Cost Estimate

Unit Price Total Price
ltem Deseription Unit Quantity Euro Euro
1 Non-construction Activities
1.1 Civil Works
Mobilisation cost, including Site preparation, reconstruction of
access roads, establishment of Contractor’s office and
111 gccammodgt:on, office equipment, Demob{hsats(.)n cost, lump sum 1.00 966,750 966,750
including reinstatement and clearance of Site, Sign boards,
tests on completion, insurances, inspection and testing during
construction, survey tasks, permits, as-built documentation
1.2 Mechanical Equipment
n/a 0 O
1.3 Electrical Equipment
n/a 0 0
Subtotal Non-construction Activities 966,750
2 Distribution Chamber 4
21 Civil Works
21.4 Qgijgstmem of existing distribution chamber to required flow lump sum 1.00 70,000 70,000
2.2 Mechanical Equipment
2.2.1 Stop valves DN 1000 pieces 3.00 20,000 60,000
2.3 Electrical Equipment
n/a 0 0
Subtotal Distribution Chamber 4 130,000
3 Activated Sludge Tank 1
31 Civil Works
3.1.1 Demolition of existing civil structures m3 200.00 80 12,000
310 Concrete B 20 incl. shutlgrmg, for walls, slabs incl, Openings, ma 100.00 500 20,000
water stop bands efc., suitable for wastewater
3.1.3 Reinforcement Steel, average 130 kg/m?3 concrete t 13.00 1,000 13,000
3.1.4 :)";:l:n?mlmg of existing fine bubble aeration system in aerobic lump sum 1.00 40,000 40,000
3.2 Mechanical Equipment
Adjustment/Installation of fine bubble aeration systems, total
3.2.1 air flow 12,000 m¥%h lump sum 1.00 420,000 420,000
3.3 Electrical Equipment
3.31 Oxygenmeter pieces 4.00 5,000 20,000
3.3.2 Low Voltage Equipment, SCADA, Cabling, Probes lump sum 1.00 114,250 114,250
Subtotal Activated Sludge Tank 1 639,250
4 Activated Sludge Tank 2
4.1 Civil Works
4.1.1 Demolition of existing civil structures m3 7,000.00 60 420,000
4.1.2 Excavation, transportation to stockpile m? 14,300.00 5] 85,800
4.1.3 Backfilling, transportatian from stockpile ma 5,720.00 9 51,480
Import 300 mm of suitable gravel material, compacted to 98% a
414 in layers not exceeding 150 mm, thickness 0.30 m m 1,340.00 40 53600
415 Dewatering of trenches lump sum 1.00 180,000 180,000
4.1.6 Sheeting of trenches m? 1,529.00 100 152,900
Concrete B 20 incl. shuttering, for bottom, slabs incl. 3
417 Openings, water stop bands etc., suitable for wastewater m 2,20000 140 808,000
Concrete B 20 incl. shuttering, for walls, slabs incl. Openings, a
418 water stop bands etc., suitable for wastewater m 1,400.00 200 280,000
4.1.9 Reinforcement Steel, average 130 kg/m? concrete t 468.00 1,000 468,000
4.1.10 |Grates - HDG 24kg/m2 incl. Frames m? 600.00 300 180,000
4.1.11 |Railing, Galvanized Steel, Height 1.10 m m 900.00 50 45,000
4.2 Mechanical Equipment
4.2.1 Recirculation system incl. Pumps etc. pieces 3.00 70,000 210,000
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Annex 4.5.3.1 WWTP Bacau

Unit Price Total Price
em Description Unit Quantity Euro Euro
490 Iinzs:lé;gléltrlg:rhof fine bubble aeration systems, total air flow lump sum 1.00 420,000 420,000
4.2.3 Aeration piping lump sum 1.00 120,000 120,000
4.3 Electrical Equipment
4.3.1 Oxygenmeter pieces 4.00 5,000 20,000
4.3.2 Low Voltage Equipment, SCADA, Cabling, Probes fump sum 1.00 114,250 114,250
Subtotal Activated Sludge Tank 2 3,109,030
5 Chemical Phospor Preclpitation
5.1 Civil Works
5.1.1 Foundation, filling area, storage tank lump sum 1.00 105,000 105,000
5.2 Mechanical Equipment
521 Phosphor Precigitation Unit {Pumps, Pipiping) lump sum 1.00 100,000 100,000
5.3 Electrical Equipment
5.3.1 Low Voltage Equipment, SGADA, Cabling, Probes lump sum 1.00 114,250 114,250
Subtotal Chemical Phospor Precipitation 319,250
6 Mechanical Studge Thickening (Primary and Secondary
Sludge)
6.1 Civil Works
6.1.1 {n/a 0
6.2 |Mechanical Equipment
6.2.1 Slugde dewalering machine primary sludge 70 m3h pieces 1.00 490,000 490,000
6.2.2 Polymer Station lump sum 1.00 80,000 80,000
6.2.3 Slugde dewatering machine secondary sludge 70 m¥%h pieces 1.00 490,000 490,000
6.2.4 Polymer Station lump sum 1.00 80,000 80,000
6.3 Electrical Equipment
6.3.1 Low Voltage Equipment, SCADA, Cabling, Probes lump sum 1.00 228,500 228,500
Subtotal Mechanical Sludge Thickening (Primary and S 1,368,500
7 Anaerobic Digester
7.1 Civil Works
7.1.1 Civil Works for 2,000 m3 digester, incl. machinery hall lump sum 1.00 749,000 749,000
7.1.2 Adjustment to existing piping and heating system lump sum 1.00 100,000 100,000
7.2 Mechanical Equipment
731 Mechanical Equipment for 2,000 mé digester (Piping, Mixing, lump sum 1.00 913,000 913,000
Healing etc.}
7.3 Electrical Equipment
Electrical Equipment for 2,000 m3 digester {Low Vollage
7.3 Equipmem,qs o . Cating, pmbeg) { 9 lumg sum 1.00 166,000 166,000
Subtotal Anaerobic Digester 1,928,000
8 Process Water Tank
8.1 Civil Works
8.1.1 Excavation, transportation to stockpile m3 1,400.00 8 8,400
8.1.2 Backfilling, transpontation from stockpile m? 300.00 9 8,100
8.1.3 _Impon 300 mm of st_JilabIe gravel material, compacted to 8% me 150.00 40 6,000
in layers not exceeding 150 mm, thickness 0.30 m
8.14 Dewatering of trenches lump sum 1.00 10,000 10,000
8.1.5 Sheeting of trenches m2 384.00 100 38,400
81.6 _Concrete B 20 incl. shuttering, for foundglions, walls, slabs 3 380.00 200 76,000
incl. Openings, water stop bands etc., suitable for wastewater
8.1.7 Reinforcement Steel, average 130 kg/m® concrete 1 49.40 1,000 49,400
8.1.8 Grates - HDG 24kg/m2 incl. Frames m2 49.00 250 12,250
8.1.9 Railing, Galvanized Steel, Height 1.10 m m 100.00 50 5,000
8.1.10 |Stairs lump sum 1.00 4,000 4,000
8.1.11 |Pump sump for process water pumping station pieces 1.00 45,000 45,000
8.2 |[Mechanical Equipment
8.2.1 P.ro_cess water pumps 11 Ifs, hman 10 m incl. valves, internal pieces .00 50,000 100,000
piping elc.
8.2.2 Piping DN 150 lump sum 1.00 57,000 57,000
8.3 Electrical Equipment
8.3.1 Supersonic Level Meter pieces 1.00 2,000 2,000
8.3.2 Low Voltage Equipment, SCADA, Cabling lump sum 1.00 45,750 45,750
Subtotal Process Water Tank 467,300
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Annex 4.5.3.1 WWTP Bacau

Unit Price Total Price
Item Description Unit Quantity Euro Euro
9 Extension of Sludge Dewatering Bullding
9.1 Civil Works
911 Machinery hall, massive construction, lump sum cost for m3 1,440.00 150 216,000
converted space
9.2 Mechanical Equipment
921 Slugde dewatering machine 30 m%h incl. Polymer station as pieces 1.00 405,000 405,000
backup
9.2.2 Transport belts pieces 2.00 20,000 40,000
9.2.3 Containers 10 m? incl. Relocation equipment lump sum 1.00 44,000 44,000
9.3 Electrical Equipment
9.3.1 Low Voltage Equipment, SCADA, Cabling lump sum 1.00 228,500 228,500
Subtotal Extension of Sludge Dewatering Building 717,500
10 Extension of Blower Building_
10.1 Civil Works
n/a 0
10.2 Mechanical Equipment
1021 Rotary piston blower 7,400 m%h, pressure head 600 mbar as pleces 1.00 67,500 67,500
a standby blower
10.2.2 |Adjustment of existing stuctures Jump sum 1.00 100,000 100,000
10.3 Electrical Equipment
10.3.1 |Low Voltage Equipment, SCADA, Cabling Jump sum 1.00 45,750 45,750
Subtotal Extension of Blower Building 213,250
11 Sludge Storage Area
111 Civil Works
11.1.1 |Sludge Storage Area m? 7,000.00 50 350,000
11.1.2 |Concrete Retaining Walls, height 2.00 m m2 200.00 200 40,000
11.1.3 |Reinforcement Steel, average 130 kg/m? concrete i 26.00 1,000 26,000
11.2 Mechanical Equipment
nfa 0 o
11.3 Electrical Equipment
n/a 0 0
Subtotal Sludge Storage Area 416,000
12 High Water Pumping Station
124 Civil Works
12.1.1 |Excavation, transportation to stockpile m? 2,600.00 6 15,600
12.1.2  |Backfilling, transportation from stockpile m3 1,710.00 9 15,390
Import 300 mm of suitable gravel material, compacted to 98%
1213 in IF;yers not exceeding 1509rnm. thickness 0.30pm m? 800.00 40 12,000
12.1.4 |Dewatering of renches lump sum 1.00 30,000 30,000
12.1.5 |Sheeting of trenches m? 300.00 100 30,000
1216 F:oncrete B 20 incl. shuttering, for foundgtions. walls, slabs m? 210.00 200 42,000
incl. Openings, water stop bands etc., suitable for wastewater
12.1.7 |Reinforcement Steel, average 130 kg/m? concrete 1 27.30 1,000 27,300
12.1.8 |Interior work lump sum 1.00 43,500 43,5600
12.2 [Mechanical Equipment
12.2.1 |High Water Pumps, 3,100 m%h, hman 6 m pieces 3.00 60,000 180,000
12.2.2 |Valves piping DN 1000 lump sum 1.00 150,000 150,000
12.3 Electrical Equipment
12.3.1 |Low Voltage Equipment, SCADA, Cabling lump sum 1.00 68,750 68,750
Subtotal High Water Pumping Station 614,540
13. General Electric Equipment
13.1 Civil Works
n/a 0 0
13.2 Mechanical Equipment
n/a 0 0
13.3 Electrical Equipment
Extension of Low Voltage Equipment, restoration of existin
1331 lightning protection sys?em,%CiDA. Cabling, Probes ] lump sum 100 941,000 941,000
13.3.2 |Extension of extericr illumination lump sum 1.00 40,000 40,000
Subtotal General Electric Equipment 941,000
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Annex 4.5.3.1 WWTP Bacau

Unit Price Total Price
Item Description Unit Quantity Euro Euro
14 Piping
14.1 Civil Works (earth works, pipes)
14.1.1 |General Piping DN 80 m 750.00 43 32,250
14.1.2 |Piping DN 100 m 640.00 51 32,640
14.1.3 |Piping DN 600 m 540.00 197 106,110
14.1.4 |Piping DN 800 (Air supply for aeration tanks) m 200.00 160 32,000
14.1.5 |Sludge piping DN 150, PE-HD (Earthworks, pipes) m 700.00 80 56,000
14.1.6 |Potable Water Piping, DN 80, PE-HD {Earhworks, pipes) m 200.00 50 10,000
14.1.7 |Heating piping (Earthworks, pipes} m 350.00 100 35,000
14.1.8 |Diversion Pipe DN 1000 (Earthworks, pipes) m 200.00 500 100,000
14.1.9 |Gas piping DN 150 (Earthworks, pipes) m 250.00 160 40,000
14.2 Mechanical Equipment
n/a 0 0
14.3 Electrical Equipment
nfa 0 0
Subtotal Piping 444,000
15 Miscellaneous and Equipment
151 Laboratory equipment and rehabilitation of laboratory building lump sum 1.00 200,000 200,000
15.2 Truck for sludge transport (container vehicle} pieces 1.00 70,000 70,000
153 Hydfo cleaper for wastewater network (combined flushing / pleces 1.00 130,000 130,000
suction vehicle}
15.4 Auto drains for wastewater network (suction vehicle} pieces 2.00 70,000 140,000
15.5 Observalion Wells pieces 5.00 5,000 25,000
0 0
Subtotal Miscellaneous and Equipment 565,000
Total Civil Works 6,419,870
Total Mechanical Equipment 4,526,500
Total Electrical Equipment 2,149,000]
TOTAL: 13,095,370}
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Annex 4.5.3.2.1 WWTP Moinesti North

Agglomeration Moinesti - WWTP Mainesti North
Cost Estimate

Unit Price Total Price
Item Description Unit Quantity Euro Euro
Non-construction Activitles
1.1 Civil Works
Mobilisation cost, including Site preparation, reconstruction of
access roads, establishment of Contractor's office and
114 gccon‘_lmode.nion. oflice equipment, Demobi.lisati(.)n cost, lump sum 1.00 394,000 394,000
including reinstatement and clearance of Site, Sign boards,
tests on compietion, insurances, inspection and testing during
construction, survey tasks, permits, as-built documentation
1.2 Mechanical Equipment
n/a 0 0
1.3 Electrical Equipment
n/a 0 0
Subtotal Non-canstruction Activities 394,000
2 Infet Pumping Station, Screening Building
2.1 Civil Works
2.1.1 Demolition of existing civil structures m? 200.00 25 5,000
2.1.2 Excavation, transportation to stockpile m? 750.00 6 4,500
21.3 Backfilling, transportation from stockpile m3 440.00 o] 3,960
214 _Impon 300 mm of sgitable gravel rn_aterial, compacted to 98% me 100.00 40 4,000
in layers not exceeding 150 mm, thickness 0.30 m
215 _Concrete B 20 incl. shuttering, for foundqtions, walls, slabs me 240.00 200 48,000
incl. Openings, water stop bands efc., suitable for wastewater
2.1.6 Reinforcement Steel, average 130 kg/m? concrete t 31.20 1,000 31,200
2.1.7 Grates - HDG 24kg/m2 incl. Frames m2 35.00 250 8,750
2.1.8 Railing, Galvanized Steel, Height 1.10 m m 20.00 50 1,000
21.9 Machine hall construction, massive construction, lump sum mé 1.120.00 150 168,000
cost for converted space
2.2 Mechanical Equipment
2.2.1 Archimedic screw pumps pieces 3.00 20,000 60,000
500 Channel penstock with manual operation D = 1000mm, picces 4.00 7,000 28,000
AlSI304
2.2.3 Slab crane pieces 1.00 20,000 20,000
2.2.4 Fine screen pieces 2.00 40,000 80,000
2.2.5 Screw conveyor pieces 1.00 15,800 15,000
22.6 Screenings press pieces 1.00 18,000 18,000
227 Reception station for septic sludge pieces 1.00 356,000 35,000
22.8 Containers 5 m? relocation equipment pieces 3.00 5,000 15,000
2.2.9 relocation equipment pieces 1.00 12,000 12,000
2.2.10  |Air condition pieces 1.00 1,000 1,000
2.3 Electrical Equipment
2.3.1 Low Voltage Equipment, SCADA, Cabling lump sum 1.00 83,000 83,000
Subtotal Inlet Pumping Station, Screening Building 641,410
3 Aerated Grit and grease Chamber
3.1 Civil Works
3.1.1 Democlition of existing civil structures m? 200.00 25 5,000
3.1.2 Excavation, transportation lo stockpile m? 710.00 6 4,260
3.1.3 Backfilling, transportation from stockpile m3 310.00 9 2,790
Import 300 mm of suitable gravel material, compacted to 98%
314 in IZyers not exceeding 1509mm, thickness O.SOPm me 80.00 40 3,600
Concrete B 20 incl. shuttering, for foundations, walls, slabs
3.1.5 incl. Openings, water stop ba?nds etc., suitable for wastewater m 160.00 200 32,000
3.1.6 Reinforcement Steel, average 130 kg/m? concrete t 20.80 1,000 20,800
31.7 Grates - HDG 24kg/m? incl. Frames m? 12.00 250 3,000
3.1.8 Railing, Galvanized Steel, Height 1.10 m m 50.00 50 2,500
3.2 Mechanical Equipment
3.2.1 Scraper bridge width 11 m, two chambers pieces 1.00 35,000 35,000
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Annex 4.5.3.2.1 WWTP Moinesti North

Unit Price Total Price
ftem Description Unit Quantity Euro Euro
305 Channel penstock with manual operation D = 1000mm, pieces 2.00 7.000 28,000
AlSI304
3.2.3 Air piping DN 80 lump sum 1.00 23,000 23,000
3.2.4 Sand and grease pumps lump sum 1.00 14,000 14,000
3.25  |Rotary piston blower, 120 m¥h, pressure head 400 mbar pieces 2.00 6,000 12,000
3.2.6 Sand classifier pes 1.00 20,000 20,000
3.3 Electrical Equipment
3.3.1 Low Voltage Equipment, SCADA, Cabling lump sum 1.00 42,000 42,060
Subtotal Aerated Grit and grease Chamber 247,950
4 Distribution Chamber 1
4.1 Civil Works
411 Demolition of existing civil structures m3 100.00 25 2,500
4.1.2 Excavation, transportation to stockpile m? 190.00 8 1,140
41.3 Backfilling, transportation from stockpile m3 140.00 9 1,260
Import 300 mm of suitable gravel material, compacted to 98% a
. 4
414 in layers not exceeding 150 mm, thickness 0.30 m m 10.00 40 00
415 _Concrete B 20 incl. shuttering, for founda_tions. walls, slabs ma 50.00 200 10,000
incl. Openings, water stop bands etc., suitable for wastewater
416 Reinforcement Steel, average 130 kg/m? concrete t 6.50 1,000 6,500
41.7 Grates - HDG 24kg/m2 incl. Frames m? 22.00 250 5,500
4.1.8 Railing, Galvanized Steel, Height 1.10 m m 30.00 50 1,500
4.1.9 Stairs lump sum 1.00 2,500 2,500
4.2 Mechanical Equipment
4.2.1 Lowering penstocks, w = 2000 mm, H = 1000 mm, 1.4571 pieces 2.00 8,000 16,000
4.3 Electrical Equipment
nfa Q 0
Subtotal Distribution Chamber 1 47,300
5 Activated Sludge Tanks 1+2
5.1 Civil Works
5.1.1 Demolition of existing civil structures m? 1,000.00 25 25,000
51.2 Excavation, transportation to stockpile m? 15,700.00 <] 94,200
5.1.3 Backfilling, transportation from stockpile m? 4,300.00 9 38,760
514 !mport 300 mm of sgltable grave! materlal, compacted to 98% me 850.00 40 34,000
in layers not exceeding 150 mm, thickness 0.3% m
5.1.5 Dewatering of trenches lump sum 1.00 54,000 54,000
516 Concrete B 20 incl. shuftering, for bo_ttom, slabs incl. m? 1.200.00 140 168,000
Openings, water stop bands etc., suitable for wastewater
51.7 Concrete B 20 incl. shultgrlng. for walls, slabs incl. Openings, m? 1.100.00 200 220,000
water stop bands etc., suitable for wastewater
5.1.8 Reinforcement Steel, average 130 kg/m? concrete 1 299.00 1,000 299,000
5.1.9 Grates - HDG 24kg/m2 incl. Frames m2 300.00 300 90,000
5.1.10 [Railing, Galvanized Steel, Height 1.10 m m 300.00 50 15,000
5.2 Mechanical Equipment
5.2.1 Submaersible mixers, 5 kW incl. Lifling device pigces 8.00 11,000 88,000
502 Installation of fine bubble aeration systems, total air flow lump sum 1.00 77.000 77,000
2,200 m¥h
5.2.3 Aeration piping lump sum 1.00 60,000 60,000
5.3 Electrical Equipment
5.3.1 Oxygenmeler pieces 4.00 5,000 20,000
5.3.2 Low Voltage Equipment, SCADA, Cabling, Probes lump sum 1.00 42,000 42,000
Subtotal Activated Sludge Tanks 142 1,324,900
6 |Return Sludge / Excess Sludge Pumping Station
6.1 Civil Works
6.1.1 Excavation, transportation to stockpile m3 1,740.00 <] 10,440
6.1.2 Backfilling, transportation from stockpile m? 1,140.00 9 10,260
Import 300 mm of suitable gravel material, compacted to 98% a
613 in layers not exceeding 150 mm, thickness 0.30 m m 200.00 40 8,000
6.1.4 Dewatering of trenches lump sum 1.00 18,000 18,000
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Annex 4.5.3.2.1 WWTP Moinesti North

Unit Price Total Price
Item Description Unit Quantity Euro Euro

615 Qoncrete B 20 incl. shuttering, for founda_tions, walls, slabs m3 146.00 200 28.000
incl. Openings, water stop bands etc., suitable for wastewater

6.1.6 Reinforcement Steel, average 130 kg/m? concrete t 19.00 1,000 19,000

6.1.7 Interior work lump sum 1.00 29,000 29,000

6.2 Mechanical Equipment

6.2.1 Return sludge pumps, 400 m¥%h, hman 3 m pieces 3.00 16,500 49,500

§.2.2 Valves piping DN 300 lump sum 1.00 150,000 150,000

6.2.3 Excess sludge pumps pieces 2.00 1,000 2,000

6.2.4 Valves piping DN 150 lump sum 1.00 68,000 68,000

6.3 Electrical Equipment

6.3.1 Low Voltage Equipment, SCADA, Cabling lurnp sum 1.00 124,000 124,000
Subtotal Return Sludge / Excess Sludge Pumping 516,200

7 Distribution Chamber 2

7.1 Civil Works

7.1.1 Excavation, transportation to stockpile m?3 180.00 6 1,140

7.1.2 Backfilling, transportation from stockpile m3 140.00 9 1,260
Import 300 mm of suitable gravel material, compacted to 98%

713 in layers not exceeding 1509mm, thickness 0.30pm me 10.00 40 400

71.4 _Concreie B 20 incl. shuttering, for foundgtions, walls, slabs ma 50.00 200 10,000
incl. Openings, water stop bands etc., suilable for wastewater

71.5 Reinforcement Steel, average 130 kg/m? concrete t 6.50 1,000 6,500

7.1.6 Grates - HDG 24kg/m2 incl. Frames m2 22.00 250 5,500

7.1.7 Railing, Galvanized Stesl, Height 1.10 m m 30.00 50 1,500

7.1.8 Stairs lump sum 1.00 2,500 2,500

7.2 Mechanical Equipment

7.2.1 Stop valves DN 350 pieces 2.00 4,000 8,000

7.3 Electrical Equipment
n/a 0 4]
Subtotal Distribution Chamber 2 36,800

8 Secondary Settling Tanks 1+2

8.1 Civil Works

8.1.1 Demolition of existing civil structures m? 3,000.00 25 75,000

8.1.2 Excavation, transportation to stockpile m? 4,600.00 6 27,600

8.1.3 Backfilling, transportation from stockpile m3 2,400.00 9 21,600
Import 300 mm of suitable gravel material, compacied to 98%

814 in layers not exceeding 1509mm, thickness 0.30 m m? 200.00 40 8,000

8.1.5 Dewatering of trenches lump sum 1.00 40,000 40,000

816 _Concreie B 20 incl. shuttering, for fomda}ions, walls, slabs ma 600.00 200 120,000
incl. Openings, water stop bands etc., suitable for wastewater

8.1.7 Reinforcement Steel, average 130 kg/m? concrete t 78.00 1,000 78,000

8.1.8 Overflow weir 1.4571, haffle m 130.00 400 52,000

8.2 Mechanical Equipment

8.2.1 Scraper bridge width 20 m, incl. Flotated sludge pump, skim pieces 1.00 60,000 60,000
system

8.3 Electrical Equipment

8.3.1 Low Voitage Equipment, SCADA, Cabling lump sum 1.00 21,000 21,000
Subtotal Secondary Settling Tanks 1+2 503,200

9 Chemical Phospor Precipitation

9.1 Civil Works

9.1. Foundation, filling area, storage tank lump sum 1.00 35,000 35,000

9.2 Mechanical Equipment

9.2.1 Phosphor Precipitation Unit (Pumps, Pipiping) lump sum 1.00 40,000 40,000

9.3 Electrical Equipment

9.3.1 Low Voltage Equipment, SCADA, Cabling, Probes lump sum 1.00 21,000 21,000
Subtotal Chemical Phospaor Precipitation 96,000
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Annex 4.5.3.2.1 WWTP Moinesti North

Unit Price Total Price
Item Description Unit Quantity Euro Euro
10 Gravity Thickener (reconstruction)
10.1 Civil Works
10.1.1  |Demolition of existing civil structures m3 100.00 25 2,500
Rehabilitation of concrete (remaoval of loose structures, high
10.1.2 |pressurre cleaning 400 bar, injection of fissures, m2 1,700.00 40 68,000
reconstruction of concrete surface)
10.1.3 Sealing of connc~rete (paint coating on cement base type m2 1.700.00 15 25,500
Maxseal or similar)
10.1.4 |Filling of former setiling tanks hoppers pieces 2.00 2,000 4,000
10.1.5 |Overflow weirs, 1.4571 m 60.00 250 15,000
10.1.6  |Pump sump for process water pumping station pieces 1.00 10,000 10,000
10.1.7 |Railing, Galvanized Steel, Height 1.10 m m 50.00 50 2,500
10.2 Mechanical Equipment
10.2.1  ]|Sludge Pumps 2 Ifs, hman 10 m incl. Valves, piping pieces 2.00 15,000 30,000
10.2.2 |Process water pumps 2 Ifs, hman 10 m incl. Valves, piping pieces 2.00 10,000 20,000
10.3 Electrical Equipment
10.3.1  |Supersonic Level Meter pieces 1.00 2,000 2,000
10.3.2 |Low Voltage Equipment, SCADA, Cabling lump sum 1.00 21,000 21,000
Subtotal Gravity Thickener (reconstruction) 200,500
1 Sludge Dewatering / Blower Bullding / Low Voltage
Switchgear, Medium Vollage
1.1 Civil Works
11.1.1 Machinery hall, massive construction, lump sum cost for mé 1.440.00 150 216,000
converted space
11.2 Mechanical Equipment
11.2.1  |Belt filter press 6 m3h incl. Polymer station pieces 1.00 135,000 135,000
11.2.2  |Transport belts pieces 1.00 20,000 20,000
11.2.3 |Containers 10 m? incl. Relocation equipment pieces 1.00 34,000 34,000
11.0.4 eR:::\]ry piston blowers 1,100 m%h, pressure head 600 mbar picces 3,00 15,000 45,000
11.3 Electrical Equipment
Extension of Low Voltage Equipment, restoration of existin
131 lightning protection sys?em,c‘]SC&DA, Cabling, Probes s ump sum 1.00 206,000 206,000
Subtotal Sludge Dewatering / Blower Building / Low 656,000
12 Sludge Storage Area
12.1 Civil Works
1211 [Sludge Storage Area m? 2,000.00 50 100,000
12.1.2  |Concrete Relaining Walls, height 2.00 m m3 104.00 200 20,800
12.1.3 Reinforcement Steel, average 130 kg/m? cancrete t 13.52 1,000 13,520
12.2 Mechanical Equipment
n/a 0 0
12.3 Electrical Equipment
nfa 0 0
Subtotal Sludge Storage Area 134,320
13 Operation Building
13.1 Civil Works
1311 Operation building. massi\:'e construction, lump sum cost for m? 2.040.00 200 408,000
converted space incl. Equipment
13.2 Mechanical Equipment
13.2.1 |Laboratory Equipment lump sum 1.00 40,000 40,000
13.22 |Workshop equipment lump sum 1.00 20,000 20,000
13.3 Electrical Equipment
13.3.1 |Central control room lump sum 1.00 124,000 124,000
Subtotal Operation Building 592,000
14 Roads
14.1 Civil Works
14.1.1 |New Asphalt roads m? 1,060.00 50 52,500
14.1.2 |Fenceh=2.0m,in¢l. Gatew=6m m 200.00 50 10,000
14.2 Mechanical Equipment
n/a Q 0
14.3 Electrical Equipment
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Annex 4.5.3.2.1 WWTP Moinesti North

item Description Unit Quantity UnfEtuF:;Ice Toz;lu:;ice
n/a 1 0 0
Subtotal Roads 62,500
15 Plping
15.1 Civil Works (earth works, pipes)
15.1.1 |Piping DN 80 m 500.00 43 21,500
15.1.2 |Piping DN 100 m 320.00 51 16,320
15.1.3 [Piping DN 250, 1.4571 m 55.00 201 11,055
15.1.4 [Piping DN 350, 1.4571 m 30.00 311 9,330
15.1.5 |Piping DN 250 m 40.00 51 2,040
15.1.6 |Piping DN 300 m 360.00 56 20,160
15.1.7 Piping DN 400 m 300.00 151 45,300
15.2 Mechanical Equipment
n/a 0 0
15.3 Electrical Equipment
n/a 0 0
Subtotal Piping 125,705
15 Miscellaneous
15.1 Observation Wells pieces 3.00 5,000 15,000
15.2 Fencing m 200.00 80 16,000
15.3 Auto drain for wastewater network {suction vehicle} pieces 1.00 70,000 70,000
0 0
Subtotal Miscellaneous 101,000
TTotal Givil Works 3,505,285)|
Total Mechanical Equipment 1,378,500||
Total Electrical Equipment 706,000||
TOTAL : 5,679,785
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Annex 4.5.3.2.2 WWTP Moinesti South

Agglomeration Moinesti - WWTP Moinesti South
Cost Estimate

Unit Price Total Price
ftem Description Unit Quantity Euro Euro
1 Non-construction Activities
1.1 Civil Works
Mobilisation cost, including Site preparation, reconstruction
of access roads, establishment of Contractor’s office and
accommodation, office equipment, Demaobilisation cost,
1.1.1 including reinslaterment and clearance of Site, Sign boards, lurmp sum 1.00 133,314 133,314
tests on completion, insurances, inspection and testing
during construction, survey tasks, permits, as-built
documentation
1.2 Mechanical Equipment
na 0 0
1.3 Electrical Equipment
n/a 1] 0
Subtotal Non-construction Activities 133,314
2 Inlet Pumping Station, ScreenlngL Buiiding
2.1 Civil Works
2.1.1 Excavation, transportation to stockpile m? 270.00 6 1,620
21.2 Backfilling, transportation from stockpile m3 90.00 9 810
Import 306 mm of suitable gravel material, compacted to
213 198% in layers not exceeding 150 mm, lhicknesspO.SO m m? 70.00 40 2,800
Concrete B 20 incl. shuttering, for foundations, walls, slabs
21.4 incl. Openings, water stop hands etc., suitable for m?# 100.00 200 20,000
wastewater
21.5 Reinforcement Steel, average 130 kg/m? concrete 1 13.00 1,000 13,000
2.1.6 Grates - HDG 24kg/m? incl. Frames m? 18.00 250 4,500
21.7 Railing, Galvanized Steel, Height 1.10m m 10.00 50 500
218 Machine hall construction, massive construction, lump sum ma §00.00 150 75,000
cost for converted space
2.2 Mechanical Equipment
2.2.1 Archimedic screw pumps pieces 4.00 16,000 64,000
255 Channel penstock with manual operation D = 1000mm, pieces 2.00 7.000 14,000
AlSI304
2.2.3 Fine screen pieces 1.00 28,000 28,000
2.2.4 Screw conveyor pieces 1.00 10,500 10,500
2.2.5 Containers 5 m? pieces 3.00 5,000 15,000
2.2.6 Air condition pieces 1.00 1,000 1,000
2.3 Electrical Equipment
2.3.4 Low Voltage Equipment, SCADA, Cabling lump sum 1.00 27,609 27,609
Subtotal inlet Pumping Station, Screening Building 278,339
3 Aerated Grit and grease Chamber
3.1 Civil Works
3.1.1 Excavation, transportation to stockpile m? 350.00 6 2,100
3.1.2 Backfilling, transporation from stockpile m? 140.00 9 1,260
Import 300 mm of suitable gravel material, compacted to
313 9826 in layers not exceeding 150 mm, thicknesspo.ao m me 40.00 40 1.600
Concrete B 20 incl. shuttering, for foundations, walls, slabs
3.1.4 incl. Openings, water stop bands etc., suitable for m? 80.00 200 16,000
wastewater
3.1.5 Reinforcement Steel, average 130 kg/m? concrete t 10.40 1,000 10,400
3.1.6 Grates - HDG 24kg/m2 incl. Frames m2 10.00 250 2,500
3.1.7 Railing, Galvanized Steel, Height 1.10 m m 40.00 50 2,000
3.2 |Mechanical Equipment
3.2.1 Scraper bridge width 6 m, one chamber pieces 1.00 24,500 24,500
392 Channel penstock with manual operation D = 1000mm, pieces 400 7.000 28,000
AlSI1304
3.2.3 Air piping DN 80 lump sum 1.00 16,100 16,100
3.2.4 Sand and grease pumps lump sum 1.00 8,400 8,400
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Annex 4.5.3.2.2 WWTP Moinesti South

. Unit Price Total Price
Item Description Unit Guantity Eurc Euro

3.25 Rotary piston blower, 28 m¥h, pressure head 400 mbar pieces 2.00 2,800 5,600

3.3 Electrical Equipment

314 Low Voltage Equipment, SCADA, Cabling Jump sum 1.00 13,805 13,805
Subtotal Aerated Grit and grease Chamber 132,265

4 Distribution Chamber 1

4.1 Civil Works

411 Excavation, transportation to stockpile m? 120.00 6 720

4.1.2 Backfilling, transportation from stockpile m2 40.00 9 360
Import 300 mm of suitabte gravel material, compacted to N

4138 98% in layers not exceeding 150 mm, thickness 0.30 m m 10.00 0 400
Concrete B 20 incl. shuttering, for foundations, walls, slabs

41.4 incl. Openings, water stop bands etc., suitable for m3 30.00 200 6,000
wastewater

4.1.5 Reinforcement Steel, average 130 kg/m?® concrete t 3.90 1,000 3,900

4.1.6 Grates - HDG 24kg/m2 incl. Frames m2 8.00 250 2,000

4.2 Mechanical Equipment

4.21 Lowering penstocks, w = 500 mm, H = 1500 mm, 1.4571 pieces 1.00 4,000 4,000

4.3 Elggtrical Equipment
n/a 0 0
Subtotal Distribution Chamber 1 17,380

5 Activated Sludge Tank

5.1 Clvil Works

5.1.1 Excavation, transportation to stockpile m? 4,500.00 6 27,000

5.1.2 Backfilling, transportation frem stockpile m? 1,470.00 9 13,230
Import 300 mm of suitable grave! material, compacted to a

513 98% in layers not exceeding 150 mm, thickness 0.30 m m 230.00 40 9,200

51.4 Dewatering of trenches lump sum 1.00 24,000 24,000

515 ConcTete B 20 incl. shuttering, for bqﬂom, slabs incl. m? 300.00 140 42,000
COpenings, water stop bands etc., suitable for wastewater

516 Conc!ete B 20 incl. shuttering, for w{alls, slabs incl. me 400.00 200 80,000
Openings, water stop bands etc., suitable for wastewater

5.1.7 Reintorcement Steel, average 130 kg/m? concrete i 91.00 1,000 91,000

51.8 Grates - HDG 24kg/m2 in¢l. Frames m2 100.00 300 30,000

51.9 Railing, Galvanized Steel, Height 1.10 m m 100.00 50 5,000

5.2 Mechanical Equipment

5.2.1 Submersible mixers, 5 kW incl. Lifting device pieces 4.00 9,900 39,600

502 Imn;tr?llahon of fine bubble aeration systems, total air flow 550 lump sum 1.00 19,250 19.250

5.2.3 Aeration piping lump sum 1.00 24,000 24,000

5.3 Electrical Equipment

5.3.1 QOxygenmeter pieces 2.00 5,000 10,000

5.3.2 Low Voltage Equipment, SCADA, Cabling, Probes lump sum 1.00 13,805 13,805
Subtotal Activated Sludge Tank 428,085

6 JReturn Sludge / Excess Sludge Pumping Station

6.1 Civil Works

6.1.1 Excavation, transportation 1o stockpile m?3 700.00 B 4,200

6.1.2 Backfilling, transportation from stockpile m? 460.00 9 4,140
Import 300 mm of suitable gravel material, compacted to 3

AR , 4

613 98% in layers not exceeding 150 mm, thickness 0.30 m m 120.00 40 800

6.1.4  jDewatering of trenches lump sum 1.00 12,000 12,000
Congrete B 20 ingl. shuttering, for foundations, walls, slabs

6.1.5  [incl. Openings, water stop bands etc., suitable for m?3 100.00 200 20,000
wastewater

6.1.6 Reinforcement Steel, average 130 kg/m? concrete t 13.00 1,000 13,000

6.1.7 Interior work lump sum 1.00 17,400 17,400

6.2 Mechanical Equipment
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Annex 4.5.3.2.2 WWTP Moinesti South

Unit Price Total Price
Item Description Unit Quantity Euro Euro

6.2.1 Return sludge pumps, 100 m%h, hman 3 m pieces 3.00 8,000 24,000

6.2.2 Valves piping DN 150 lump sum 1.00 90,000 90,000

6.2.3 Excess sludge pumps pieces 2.00 1,000 2,000

6.2.4 Valves piping BN 100 lump sum 1.00 47,600 47,600

6.3 Electrical Equipment

6.3.1 Low Voltage Equipment, SCADA, Cabling lump sum 1.00 41,414 41,414
Subtotal Return Sludge / Excess Sludge Pumping 280,554

7 Secondary Settling Tank

7.1 Civil Works

7.1.1 Excavation, transportation o stockpile m? 1,400.00 6 8,400

71.2 Backfilling, transportation from stockpile m? 300.00 9 2,700
Import 300 mm of suitable gravel material, compacted to

[ QBEA in layers not exceeding 150 mm, thicknesspo.so m m? 100.00 40 4.000

7.1.4 Dewatering of trenches lump sum 1.00 16,000 16,000
Concrete B 20 incl. shuttering, for foundations, walls, slabs

715 incl. Openings, water stop bands etc., suitable for m?3 300.00 200 60,000
wastewater

7.1.6 Reinforcement Steel, average 130 kg/m? concrete t 39.00 1,000 39,000

7.7 Overflow weir 1.4571, bafile m 50.00 400 20,000

7.2 Mechanicat Equipment

791 Scraper bridge width 16 m, incl. Flotated sludge pump, skim piaces 1.00 48,000 48,000
system

7.3 Electrical Equipment

7.3.1 Low Voltage Equipment, SCADA, Cabling lump sum 1.00 6,902 5,902
Subtotal Secondary Settling Tank 205,002

8 Chemical Phospor Precipitation

8.1 Civil Works

8.1.1 Foundation, filling area, storage tank lump sum 1.00 21,000 21,000

8.2 Mechanical Equipment

8.2.1 Phosphor Precipitation Unit (Pumps, Pipiping)_ lump sum 1.00 24,000 24,000

8.3 Electrical Equipment

8.3.1 Low Voltage Equipment, SCADA, Cabling, Probes lump sum 1.00 6,902 6,902
Subtotal Chemical Phospor Precipitatio 51,902

9 Secondary Siudge Gravity Thickener

9.1 Civil Works

9.1.1 Excavation, transportation to stockpile m? 400.00 6 2,400

9.1.2 Backfilling, transportation from stockpile m? 200.00 9 1,800
Impert 300 mm of suitable gravel material, compacted to

913 98‘5;0 in layers not exceeding 150 mm, thicknesspo.BO m me 2000 40 800

9.1.4 Dewatering of trenches lump sum 1.00 6,000 5,000
Concrete B 20 incl. shuttering, for foundations, walls, slabs

9.1.5 incl. Openings, water stop bands etc., suitable for ms 60.00 200 12,000
wastewater

9.1.6 Reinforcement Steel, average 130 kg/m® concrete t 7.80 1,000 7,800

9.1.7 Overflow weir 1.4571, baffle m 20.00 400 8,000

9.1.8 Grates - HDG 24kg/m?2 incl. Frames m? 11.00 250 2,750

9.1.9 Railing, Galvanized Steel, Height 1.10 m m 20.00 50 1,000

9.1.10 |Stairs lump sum 1.00 4,000 4,000

9.2 Mechanical Equipment

9.2.1 Rakesw=5m,d=35m pieces 1.00 22,500 22,500

9.2.2 Piping DN 150 lump sum 1.00 28,500 28,500

9.3 Electrical Equipment

9.3.1 Ultrasonic Level Meter pieces 1.00 2,000 2,000

9.3.2 Low Voltage Equipment, SCADA, Cabling lump sum 1.00 6,902 6,902
Subtotal Secondary Sludge Gravity Thickener 106,452

10 Sludge Dewatering / Blower Building / Low Voltage
Switchgear, Medium Voltage

10.1 Civil Works

1011 Machinery hall, massive construction, lump sum cost for me 900.00 150 135,000
converled space

10.2 Mechanical Equipment
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Annex 4.5.3.2.2 WWTP Moinesti South

Unit Price Total Price
item Description Unit Quantity Euro Euro
10.2.1  |Belt filter press 2 m¥h incl. Polymer station pieces 1.00 81,000 81,000
10.2.2 [Transport belts pieces 1.00 20,000 20,300
10.2.3 JContainers 10 m? pieces 2.00 7,000 14,000
10.2.4 z;)(t;ry pistan blowers 530 m3h, pressure head 600 mbar picces .00 10,500 21,000
10.3 Electrical Equipment
10.3.1  |Low Voltage Equipment, SCADA, Cabling lump sum 1.00 69,023 69,023
Subtotal Sludge Dewatering / Blower Building / Low 340,023
1 Siudge Storage Area
11.1 Civil Works
11.1.1 |Sludge Storage Area m? 500.00 50 25,000
11.1.2  |Concrete Retaining Wails, height 2.00 m m3 52.00 200 10,400
11.1.3  |Reinforcement Steel, average 130 kg/m? concrete 1 6.76 1,000 6,760
11.2 |Mechanical Equipment
n/a 0 0
11.3 Electrical Equipment
n/a 0 0
Subtotal Sludge Storage Area 42,160
12 Operation Building
12.1 Civil Works
12.1.1 Operation building, massiye consl.ruclion. lump sum cost for me 400.00 500 80,000
converted space incl. Equipment, incl. Laboratory
12,2 Mechanical Equipment
1221  |Workshop equipment lump sum 1.00 6,000 6,000
12.3 Electrical Equipment
12.3.1 |Central control room lump sum 1.00 55,218 55,218
Subtotal QOperation Building 141,218
13 Roads
13.1 Civil Works
13.1.1  |New Asphalt roads m? 420.00 50 21,000
13.1.2 |Fenceh=2.0m,in¢l. Gatew=6m m 420.00 50 21,000
13.2 Mechanical Equipment
n/a 0 0
13.3 Electrical Equipment
n/a 0 0
Subtotal Roads 42,000
14 jPiping
14.1 Civil Works (earth works, pipes)
14.1.1  |Piping DN 80 m 200.00 43 8,600
14.1.2 |Piping DN 100 m 190.00 51 9,690
14.1.3 |Piping DN 250, 1.4571 m 33.00 201 5,633
14.1.4 |Piping DN 300, 1.4571 m 18.00 311 5,598
14.1.5 |Piping DN 200 m 70.00 51 3,570
14.1.6 |Piping DN 250 m 150.00 51 7,650
14.1.7 |Piping DN 300 m 180.00 56 10,080
14.2 Mechanical Equipment
n/a 0 0
14.3 Eiectrical Equipment
nfa 0 0
Subtotal Piping 51,821
15 Miscellaneous
15.1 QObservation Wells pieces 2.00 5,000 10,000
15.2 Laboratory Equipment lump sum 1.00 20,000 20,000
0 0
Subtotal Miscellaneous 30,000
Total Civil Works 1,296,385
Total Mechanical Equipment 730,550
Total Electrical Equipment 253,579
TOTAL : 2,280,514
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Annex 4.5.3.3 WWTP Buhusi

Agglomeration Buhusi - WWTP Buhusi
Cost Estimate

. Unit Price Total Price
Item Description Unit Quantity Euro Euro
1 Non-construction Activities
1.1 Civil Works
Mabilisation cost, including Site preparation, reconstruction of
access roads, establishment of Contractor's office and
111 acpommodahon, office eqmpmen.t, Demob:hsahon cost, including lump sum 100 629.204 629,204
reinstatement and clearance of Site, Sign boards, tests an
completion, insurances, inspection and testing during
construction, survey tasks, permits, as-built documentation
1.2 Mechanical Equipment
n/a 0 0
1.3 Electrical Equipment
n/a 0 O
Subtotal Non-construction Activities 629,204
2 Inlet Pumping Station, Screening Building
2.1 Civil Works
2.1.1 Excavation, transportation to stockpile m? 750.00 6 4,500
2.1.2 Backfilling, transportation from stockpile m? 440.00 9 3,960
213 Import 300 mm oi. suitable gravel_ matertal, compacted to 98% in m? 100.00 40 4,000
layers not exceeding 150 mm, thickness 0.30 m
214 Coanete B 20 incl. shuttering, for foyndatlons, walls, slabs incl. me 240.00 500 48,000
Openings, water stop bands etc., suitable for wastewater
2.1.5 Reinforcement Steel, average 130 kg/m? concrete 1 31.20 1,000 31,200
21.6 Grates - HDG 24kg/m2 incl. Frames m? 35.00 250 8,750
2.1.7 Railing, Galvanized Steel, Height 1.10 m m 20.00 50 1,000
218 Machine hall construction, massive construction, lump sum cost me 1.120.00 150 168,000
for converted space
2.2 Mechanical Equipment
221 Archimedic screw pumps pieces 4.00 20,000 80,000
222 Channel penstock with manual gperation D = 1000mm, AlSI304 pieces 4.00 7,000 28,000
223 Slab crane pieces 1.00 20,000 20,000
2.2.4 Fine screen pieces 2.00 40,000 80,000
225 Screw conveyor pieces 1.00 15,000 15,000
2.2.6 Screenings press pieces 1.00 18,000 18,000
227 Reception station for septic sludge pieces 1.00 35,000 35,000
2.2.8 Containers 5 m? relocation equipment pieces 3.00 7,000 21,000
229 relocation equipment pieces 1.00 12,000 12,000
2.2.10 |Air condition pieces 1.00 15,000 15,000
2.3 Electrical Equipment
2.3.1 Low Voltage Equipment, SCADA, Cabling lump sum 1.00 158,000 158,000
Subtotal Inlet Pumping Station, Screening Building 751,410
3 Aerated Grit and grease Chamber
3.1 Civil Works
311 Demqll_tlon of exlstmg civil structures 4 m below ground level, me 200.00 60 48,000
backfilling of excavation
3.1.2 Excavation, transportation to stockpile m3 780.00 8 4,740
3.1.3 Backfitling, transportation from stockpile m? 350.00 9 3,150
Import 300 mm of suitable gravel material, compacted to 98% in 3
3.1.4 layers not exceeding 150 mm, thickness 0.30 m m 90.00 40 8,600
315 Concn_‘ele B 20 incl. shuttering, for fo_undatlons, walls, slabs incl. ma 190.00 200 38,000
Openings, water stop bands etc., suitable for wastewater
3.1.6 Reinforcement Steel, average 130 kg/m?3 concrete t 24.70 1,000 24,700
3.1.7 Grates - HDG 24kg/m? incl. Frames m?2 15.00 250 3,750
3.1.8 Railing, Galvanized Steel, Height 1.10 m m 60.00 50 3,000
3.2 Mechanical Equipment
3.2.1 Scraper bridge width 10 m, two chambers pieces 1.00 40,000 40,000
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Unit Price Tota! Price
Item Description Unit Quantity Euro Euro

322 Channel penstock with manual operation D = 1000mm, AISI304 pieces 4.00 7.000 28,000

3.2.3 Air piping DN 80 lump sum 1.00 23,000 23,000

3.2.4 Sand and grease pumps lump sum 1.00 14,000 14,000

3.2.5 Rotary piston blower, 148 m¥h, pressure head 400 mbar pieces 2.00 6,000 12,000

3286 Sand classifier pCs 1.00 30,000 30,000

3.3 Electrical Equipment

3.31 Low Voltage Equipment, SCADA, Cabling lump sum 1.00 53,000 53,000
Subtotal Aerated Grit and grease Chamber 328,940

4 |Distribution Chamber 1

4.1 Civil Works

4.1.1 Demolition of existing civil struclures m? 50.00 25 1,250

4.1.2 Excavation, transportation to stockpile m? 228.00 6 1,368

4.1.3 Backfilling, trangportation from stockpile m3 180.00 9 1,620
Impart 300 mm of suitable gravel material, compacted to 98% in

414 Iayi'rs not exceeding 150 mgrn. thickness 0.30 mp me 10.00 A0 400

415 Coanete B 20 incl, shuttering, for fqundalions, walls, slabs incl. me 120.00 200 24,000
Openings, water stop bands etc., suitable for wastewater

4.1.8 Reinforcement Steel, average 130 kg/m? concrele t 15.60 1,000 15,600

4.1.7 Grates - HDG 24kg/m2 incl. Frames m? 26.00 250 6,500

4.1.8 Railing, Galvanized Steel, Height 1.10 m m 30.00 50 1,500

4.1.9 Stairs lump sum 1.00 2,500 2,500

4.2 Mechanical Equipment

4.2.1 Lowering penstocks, w = 2000 mm, H = 1800 mm, 1.4571 pieces 2.00 8,000 18,000

4.3 Electrical Equipment
n/a 0 0
Subtotal Distribution Chamber 1 70,738

5 Actlvated Sludge Tanks 1+2

5.1 Civil Works

5.1.1 Demolition of existing civil structures m? 3,600.00 25 90,000

5.1.2 Excavation, transportation to stockpile m?3 16,200.00 6 97,200

51.3 Backfilling, transportation from stockpile me 3,300.00 9 28,700

514 Import 300 mm of'suitable gravel_ material, compacted to 98% in m3 990.00 40 39,600
layers not exceeding 150 mm, thickness 0.30 m

5.1.5 Dewatering of trenches lump sum 1.00 78,000 78,000

516 Concrete B 20 incl. shuﬂgring, for bottom, slabs incl. Openings, me 1,300.00 140 182,000
water stop bands etc., suitable for wastewater

517 Concrete B 20 incl. shumlering, for walls, slabs incl. Openings, m3 1,100.00 200 220,000
water stop bands etc., suitable for wastewater

51.8 Reinforcement Steel, average 130 kg/m? concrete t Ji2.00 1,000 312,000

5.1.9 Grates - HDG 24kg/m2 incl. Frames m? 300.00 300 80,000

5.1.10 |Railing, Galvanized Steel, Height 1.10 m m 300.00 50 15,000

5.2 Mechanical Equipment

52.1 Submersible mixers, 5 kW incl. Lifting device pieces 8.00 11,000 88,000

509 Imn:;:|1ation of fine bubble aeration systems, total air flow 3,000 lump sum 1.00 105,000 105,000

5.2.3 Aeralion piping lump sum 1.00 66,000 66,000

5.3 Electrical Equipment

5.3.1 Oxygenmeter pieces 4,00 5,000 20,000

5.3.2 Low Voltage Equipment, SCADA, Cabling, Probes lump sum 1.00 53,000 53,000
Subtotal Activated Sludge Tanks 1+2 1,485,500

6 Return Sludge / Excess Sludge Pumping Station

6.1 Civil Works

6.1.1 Demolition of existing civil structures m?3 50.00 25 1,250

6.1.2 Excavation, transportation 1o stockpile m? 1,740.00 [3] 10,440

6.1.3 Backfilling, transporation from stockpile m3 1,140.00 9 10,260

6.1.4 Import 300 mm o{ suitable gravel_ material, compacted to 88% in me 500.00 40 8,000
layers not exceeding 150 mm, thickness 0.30 m

6.1.5 Dewatering of trenches lump sum 1.00 26,000 26,000

6.1.6 Concrete B 20 incl. shuttering, for fo!Jndalions. walls, slabs incl. me 140.00 200 28,000
Openings, water stop bands etc., suitable for wastewater
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Unit Price Totatl Price
item Description Unit Quantity Euro Euro

6.1.7 Reinforcement Steel, average 130 kg/m?® concrete t 19.00 1,000 19,000

6.1.8 Interior work lump sum 1.00 29,000 29,000

6.2 Mechanical Equipment

6.2.1 Return sludge pumps, 500 m¥h, hman 3 m pieces 3.00 18,000 54,000

6.2.2 Valves piping DN 350 lump sum 1.00 195,000 195,000

6.2.3 Excess sludge pumps pieces 2.00 1,000 2,000

6.2.4 Valves piping DN 150 lump sum 1.00 68,000 68,000

6.3 Electrical Equipment

6.3.1 Low Voltage Equipment, SCADA, Cabling lump sum 1.00 158,000 158,000
Subtotal Return Sludge / Excess Sludge Pumping 608,950

7 Distributlion Chamber 2

7.1 Civil Works

7.1.1 Demolition of existing civil structures m? 50.00 25 1,250

712 Excavation, transportation to stockpile m? 190.00 6 1,140

713 Backfilling, transportation from stockpile m3 140.00 9 1,260
Import 300 mm of suitable gravel material, compacted to 98% in

714 Iaypers not exceeding 150 mgm, thickness 0.30 mp m? 10.00 40 400

715 ConcTete B 20 incl. shuttering, for fqundations, walls, slabs incl. m? 50.00 200 10,000
Openings, water stop bands etc., suitable for wastewater

7.1.6 Reinforcement Steel, average 130 kg/m? concrete t 6.50 1,000 6,500

71.7 Grates - HDG 24kg/m2 incl. Frames m? 22.00 250 5,500

7.1.8 Railing, Galvanized Steel, Height 1.10 m m 30.00 50 1,500

7.1.9 Stairs lump sum 1.00 2,500 2,500

7.2 Mechanical Equipment

7.2.1 Stop valves DN 350 pieces 2.00 4,000 8,000

7.3 Electrical Equipment
n/a 0 0
Subtotal Distribution Chamber 2 38,050

8 Secondary Settling Tanks 1+2

8.1 Civil Works

8.1.1 Excavation, transportation 1o stockpile m?3 5,600.00 6 33,600

8.1.2 Backfilling, transportation from stockpile m? 2,500.00 9 22,500

8.1.3 Impart 300 mm of. suitable gravell material, compacted to 98% in m3 300,00 40 12,000
layers not exceeding 150 mm, thickness 0.30 m

8.1.4 Dewatering of trenches lump sum 1.00 52,000 52,000

815 Concr_ete B 20 incl. shuttering, for fo_undalions, walls, slabs incl. ma 700.00 200 140,000
Openings, water stop bands etc., suitable for wastewater

8.1.6 Reinforcement Steel, average 130 kg/m? concrete t 91.00 1,000 91,000

81.7 Overflow weir 1.4571, baffle m 140.00 400 56,000

8.2 Mechanical Equipment

8.21 Scraper bridge width 20 m, incl. Flotated sludge pump, skim piaces 1.00 60,000 60,000
system

8.3 Electrical Equipment

8.3.1 Low Voltage Equipment, SCADA, Cabling lump sum 1.00 53,000 53,000
Subtotal Secondary Settling Tanks 1+2 520,100

9 Chemical Phospor Precipitation

9.1 Civil Works

9.1.1 Demolition of exisling civil structures m3 100.00 25 2,500

9.1.2 Foundation, filling area, storage tank lump sum 1.00 42,000 42,000

9.2 Mechanical Equipment

9.2.1 Phosphor Precipitation Unit (Pumps, Pipiping} lump sum 1.00 48,000 48,000

9.3 Electrical Equipment

9.3.1 Low Voltage Equipment, SCADA, Cabling, Probes lump sum 1.00 53,000 53,000
Subtotal Chemical Phospor Precipitation 145,500

10 Gravity Thickener (reconstruction)

10.1 Civil Works

10.1.1  |Demolition of existing civil structures m3 130.00 25 2,500
Rehabilitation of concrete (removal of loose structures, high

10.1.2 |pressurre cleaning 400 bar, injection of fissures, reconstruction of ma 1,700.00 40 68,000
concrete surface)
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Unit Price Total Price
Item Description Unit Quantity Euro Eurc
10.1.3 Seallin.g of concrete (paint coating on cement base type Maxseal mz 1,700.00 15 25,500
or similar)
10.1.4 |Filling of former settling tanks hoppers pieces 2.00 2,000 4,000
10.1.5  |Overflow weirs, 1.4571 m 60.00 250 15,000
10.1.6  |Pump sump for process water pumping station pieces 1.00 10,000 10,000
10.1.7  |Railing, Galvanized Steel, Height 1.10 m m 60.00 50 3,000
10.2 Mechanical Equipment
10.2.1 |Sludge Pumps 2 /s, hman 10 m in¢l. Valves, piping pieces 2.00 15,000 30,000
10.2.2 [Process water pumps 2 I/s, hman 10 m incl. Valves, piping pieces 2.00 10,000 20,000
10.3 Electrical Equipment
10.3.1 |Ultrasonic Level Meter pieces 1.00 2,000 2,000
10.3.2  |Low Voltage Equipment, SCADA, Cabling lump sum 1.00 53,000 53,000
Subtotal Gravity Thickener {reconstruction) 233,000
1 Sludge Dewatering / Blower Buliding / Low Voltage
Switchgear, Medium Voltage
11.1 Civil Works
1911 Machinery hall, massive construction, lump sum cost for m? 2,000.00 150 300,000
converted space
11.2 Mechanical Equipment
11.2.1  |Belt filter press 7 m¥h incl. Polymer station pieces 1.00 128,500 128,500
11.2.2 |Transport belts pieces 1.00 20,000 20,000
11.2.3 |Containers 10 m?incl. Relocation equipment pieces 1,00 34,000 34,000
11.2.4 |Rotary piston blowers 1,500 m¥h, pressure head 600 mbar each pieces 3.00 16,500 49,500
11.3 Electrical Equipment
11.3.1  JLow Voltage Equipment, Lightning Protection, SCADA, Cabling lump sum 1.00 263,000 263,000
Subtotal Studge Dewatering / Blower Building / Low 795,000
12 Sludge Storage Area
12.1 Civil Works
12.1.1 _ |Demolition of existing civil structures m* 200.00 25 5,000
12.1.2  |Sludge Storage Area m? 2,200.00 50 110,000
12.1.3 |Concrete Retaining Walls, height 2.00 m m? 108.00 200 21,600
12.1.4 |Reinforcement Steel, average 130 kg/m? concrete t 14.04 1,000 14,040
12,2 Mechanical Equipment
nfa Q 0
12.3 Electrical Equipment
n/a Q 0
Subtotal Sludge Storage Area 150,640
13 Operation Building
13.1 Civil Works
13.1.1 Operation building, massi\.fe construction, lump sum cost for mé 2,720.00 200 544,000
converted space incl. Equipment and Laboratory
13.2 Mechanical Equipment
13.2.1 |Laboratory Equipment lump sum 1.00 72,000 72,000
13.2.2  |Workshop equipment lump sum 1.00 26,000 26,000
13.3 Electrical Equipment
13.3.1 ]Cenral control room lump sum 1.00 158,000 158,000
Subtotal Operation Building 800,000
14 Roads
14.1 Civil Works
14.1.1  |New Asphalt roads m? 1,580.00 50 79,000
14.1.2 JFence h=2.0m,incl. Gatew=6m m 660.00 50 33,000
14.2 Mechanical Equipment
n/a 0 0
14.3 Electrical Equipment
n/a 0 0
Subtotal Roads 112,000
15 }Piping
15.1 Civil Works (earth works, pipes)
15.1.1 [Piping DN 80 m 750.00 43 32,250
15.1.2  |Piping DN 100 m 480.00 51 24,480
15.1.3  |Piping DN 250, 1.4571 m §2.50 201 16,583
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Unit Price Total Price
Item Description Unit Quantity Euro Euro
15.1.4 |Piping DN 350, 1.4571 m 45.00 311 13,895
15.1.5 |Piping DN 300 m 50.00 56 3,360
15.1.6 |Piping DN 400 m 540.00 151 81,540
15.1.7 [Piping DN 500 m 450.00 171 76,950
15.1.8 |Effluent Pipe DN 600 incl. Manholes m 1,600.00 279 446,400
15.2 Mechanical Equipment
nfa 0 Q
15.3 Electrical Equipment
n/a 0 0
Subtotal Piping 695,558
16 Migcellaneous
16.1 Observation Wells pieces 3.00 5,000 15,000
16.2 Auto drain for wastewater network (suction vehicle} pieces 1.00 70,000 70,000
0 0
Subtotal Miscellaneous 85,000
“TTotal Civil Works 4,864,590
Tolal Mechanical Equipment 1,561,000||
Tolal Electrical Equipment 1,024,000}
TOTAL : 7,449,590/
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Annex 4.5.3.4 WWTP Darmanesti

Agglomeration Darmanesti - WWTP Darmanesti
Cost Estimate

. Unit Price Total Price
ltem Description Unit Quantity Euro Euro
Non-construction Activities
11 Civil Works
Mobilisation cost, including Site preparation, reconstruction of
access roads, establishment of Contractor's office and
accommodaticn, office equipment, Demobilisation cost, including
111 reinstatement and clearance of Site, Sign boards, tests on iump sum 1.00 319,480 319,480
completion, insurances, inspection and testing during
construction, survey tasks, permits, as-built documentation
1.2 Mechanical Equipment
n/a 0 0
1.3 Electrical Equipment
n/a 0 0
Subtotal Non-construction Activities 319,480
2 Inlet Pumping Station, Screening Building
21 Civil Works
2.1.1 Excavation, transportation to stockpile m3 750.00 8 4,500
2.1.2 Backfilling, transportation from stockpile m?3 440.00 9 3,960
- - —
213 Import 330 mm o( suitable gravel. material, compacied to 88% in m 100.00 40 4,000
layers not exceeding 150 mm, thickness 0.30 m
214 Concrete B 20 incl. shuttering, for foyndatlons, walls, slabs incl. ma 240,00 200 48,000
Openings, water stop bands etc., suitable for wastewater
215 Reinforcement Steel, average 130 kg/m2 concrete 1 31.20 1,000 31,200
21.6 Grates - HDG 24kg/m?2 incl. Frames m?2 35.00 250 8,750
2.1.7 Railing, Galvanized Steel, Height 1.10 m m 20.00 50 1,000
218 Machine hall construction, massive construction, lump sum cost m 880.00 150 132,000
for converted space
2.2 Mechanical Equipment
2.2.1 Archimedic screw pumps pieces 3.00 20,000 60,000
222 Channel penstock with manual operation D = 1000mm, AlSI304 pieces 4.00 7,000 28,000
2.2.3 Slab crane pieces 1.00 20,000 20,000
2.2.4 Fine screen pieces 2.00 40,000 80,000
2.2.5 Screw conveyor pieces 1.00 15,000 15,000
2.2.6 Screenings press pieces 1.00 18,000 18,000
2.2.7 Reception station for septic sludge pieces 1.00 35,000 35,000
2.2.8 Containers 5 m? relocation equipment pieces 3.00 5,000 15,000
2.2.9 relocation equipment pieces 1.00 12,000 12,000
2.2.10 JAir condition pieces 1.00 1,000 1,000
2.3 Electrical Equipment
2.3.1 Low Voltage Equipment, SCADA, Cabling lump sum 1.00 72,180 72,180
Subtotal Intet Pumping Station, Screening Building 589,590
3 Aerated Grit and grease Chamber
3.1 Civil Works
3.1.1 Excavation, transponiation to stockpile m? 570.00 8 3,420
3.1.2 Backfilling, transportation from stockpile m3 250.00 9 2,250
Import 300 mm of suilable gravel material, compacted to 98% in 3
813 layers not exceeding 150 mm, thickness (.30 m m 60.00 40 2,400
31.4 Concrete B 20 incl. shuttering, for foyndatlons‘ walls, slabs incl. 3 130.00 200 26,000
Openings, water stop bands etc., suitable for waslewater
3.1.5 Reinforcement Steel, average 130 kg/m?3 concrete 1 16.80 1,000 16,900
3.1.6 Grates - HDG 24kg/m? incl. Frames m2 10.00 250 2,500
317 Railing, Galvanized Steel, Height 1.10 m m 50.00 50 2,600
3.2 Mechanical Equipment
3.2.1 Scraper bridge width 10 m, two chambers pieces 1.00 35,000 35,000
322 Channel penstock with manual operation D = 1000mm, AlSI304 pieces 4.00 7,000 28,000
323 Air piping DN 80 lump sum 1.00 18,400 18,400
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" Unit Price Total Price
Item Pescription Unlt Quantity Euro Euro

3.24 Sand and grease pumps lump sum 1.00 12,600 12,600

3.2.5 Rotary piston blower, 84 m¥h, pressure head 400 mbar pieces 2.00 6,000 12,000

3.2.6 Sand classifier pcs 1.00 20,000 20,000

3.3 Electrical Equipment

3.3.1 Low Voltage Equipment, SCADA, Cabling lump sum 1.00 36,090 38,090
Subtotal Aerated Grit and grease Chamber 218,060

4 Distribution Chamber 1

4.1 Civil Works

4.1.1 Exc¢avation, transpartation to stockpile m3 190.00 8 1,140

4.1.2 Backfilling, transportation from stockpile m?3 140.00 9 1,260
Import 300 mm of suitable gravel material, compacted to 98% in

4.1.3 Iayzrs not exceeding 150 mgm, thickness 0.30 mp m? 10.00 40 400

414 Concr_ete B 20 incl. shuttering, for fo_undaiions. walls, slabs incl. ma 50.00 200 10,000
Openings, water stop bands etc., suitable tor wastewater

41.5 Reinforcement Steel, average 130 kg/m? concrete t 6.50 1,000 6,500

4.1.6 Grates - HDG 24kg/m2 incl. Frames m?2 22.00 250 5,500

4.1.7 Railing, Galvanized Steel, Height 1.10 m m 30.00 50 1,500

4.1.8 Stairs lump sum 1.00 2,500 2,500

4.2 Mechanical Equipment

4.2.1 Lowering penstocks, w = 2000 mm, H = 1000 mm, 1.4571 pieces 2.00 8,000 16,000

4.3 Electrical Equipment
n/a 0 0
Subtotal Distribution Chamber 1 44,800

5 Activated Sludge Tanks 1+2

5.1 Civil Works

51.1 Excavation, transportation to stockpile m? 10,600.00 6 63,600

5.1.2 Backfilling, transportafion from stockpile m? 2,500.00 9 22,500

51.3 Import 300 mm of.sullable gravel. material, compacted to 98% in ma 610.00 40 24,400
layers not exceeding 150 mm, thickness 0.30 m

5.1.4 Dewatering of trenches lump sum 1.00 54,000 54,000

515 Concrete B 20 incl. shuttgring, far bottom, slabs incl. Openings, m3 800.00 140 112,000
water stop bands etc., suitable for wastewater

516 Goncrete B 20 ingl. shutte_ring, for walls, slabs incl. Openings, ms 900.00 200 180,000
water stop bands etc., suitable for wastewater

5.1.7 Reinforcement Steel, average 130 kg/m? concrete t 221.00 1,000 221,000

5.1.8 Grates - HDG 24kg/m2 incl. Frames m? 200.00 300 60,000

5.1.9 Railing, Galvanized Steel, Height 1.10 m m 200.00 50 10,000

5.2 Mechanical Equipment

5.2.1 Submersible mixers, 5 kW incl. Lifting device pieces 8.00 11,000 88,000

590 Imn:,t:Hation of fine bubble aeration systems, total air flow 1900 lurmp sum 1.00 66,500 66,500

5.2.3 Aeration piping lump sum 1.00 54,000 54,000

5.3 Electrical Equipment

5.3.1 Oxygenmeter pieces 4.00 5,000 20,000

5.3.2 Low Voltage Equipment, SCADA, Cabling, Probes lump sum 1.00 36,090 36,090
Subtotal Activated Sludge Tanks 142 1,012,090

6 jReturn Sludge / Excess Sludge Pumping Station

6.1 Civil Works

6.1.1 Excavation, transportation o stockpile m? 1,560.00 8 9,360

6.1.2 Backfilling, transportation from stockpile m? 1,030.00 9 9,270
Import 300 mm of suitable gravel material, compacted to 98% in

6.1.3 Fayzrs not exceeding 150 mgm. thickness 0.30 mp m? 170.00 40 6,800

6.1.4 Dewatering of trenches Jump sum 1.00 18,000 18,000

6.1.5 Concrete B 20 incl. shuttering, for foyndations, walls, slabs incl. ma 130.00 200 26,000
Openings, water stop bands etc., suitable for wastewater

6.1.6 Reinforcement Steel, average 130 kg/m? concrete t 17.00 1,000 17,000

6.1.7 interior work lump sum 1.00 26,100 26,100

6.2 Mechanical Equipment

6.2.1 Return sludge pumps, 300 m¥%h, hman 3 m pieces 3.00 15,000 45,000
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Unit Price Total Price
Item Description Unit Quantity Euro Euro
6.2.2 Valves piping DN 250 lump sum 1.00 150,000 150,000
6.2.3 Excess sludge pumps pieces 2.00 1,000 2,000
6.2.4 Valves piping DN 150 lump sum 1.00 68,000 68,000
6.3 Electrical Equipment
6.3.1 Low Voltage Equipment, SCADA, Cabling lump sum 1.00 108,270 108,270
Subtotal Return Sludge / Excess Siudge Pumping 485,800
7 Distribution Chamber 2
7.1 Civil Works
7.1.1 Excavation, transportation to stockpile m3 190.00 5] 1,140
7.1.2 Backfilling, transportation from stockpile m3 140.00 9 1,260
import 300 mm of suitable gravel material, compacted to 98% in
713 Iay?ers not exceeding 150 mgm, thickness 0.30 mp me 10.00 40 400
714 Conc:{ete B 20 incl. shuttering, for folundations, walls, slabs incl. 3 50.00 200 10,000
Openings, water stop bands etc., suitable for wastewater
7.1.5 Reinforcement Steel, average 130 kg/m?3 concrete t 6.50 1,000 6,500
7.1.8 Grates - HDG 24kg/m2 in;l. Frames m2 22.00 250 5,500
7.1.7 Railing, Galvanized Steel, Height 1.10 m m 30.00 50 1,500
71.8 Stairs Jump sum 1.00 2,500 2,500
7.2 Mechanical Equipment
7.21 Stop valves DN 350 pieces 2.00 4,000 8,000
7.3 Electrical Equipment
n/a O 0
Subtotal Distribution Chamber 2 36,800
8 Secondary Settling Tanks 1+2
8.1 Civil Works
8.1.1 Excavation, transportation to stockpile m? 4,200.00 B 25,200
8.1.2 Backilling, transportation from stockpile m? 1,900.00 9 17,100
import 300 mm of suitable gravel material, compacted to 98% in
813 Iayzrs not exceeding 150 mgm, thickness 0.30 mp m? 300.00 40 12,000
8.1.4 Dewatering of trenches lump sum 1.00 36,000 36,000
815 ConcTete B 20 incl. shuttering, for foyndalions, walls, slabs incl. m? 600.00 200 $20,000
Openings, water stop bands etc., suitable for wastewater
8.1.6 Reinforcement Steel, average 130 kg/m? concrete 1 78.00 1,000 78,000
8.1.7 Overflow weir 1.4571, bafflg m 120.00 400 48,000
§.2 Mechanical Equipment
8.2 1 Scraper bridge width 20 m, incl. Flotated sludge pump, skim piscas 1.00 60,000 60,000
system
8.3 Electrical Equipment
8.3.1 Low Voltage Equipment, SCADA, Cabling lump sum 1.00 18,045 18,045
Subtotal Secondary Settling Tanks 1+2 414,345
9 Chemical Phospor Precipitation
9.1 Civil Works
36,900.00f lump sum 1.00 35,000 35,000
9.2 Mechanical Equipment
9.2.1 Phosphor Precipitation Unit (Pumps, Pipiping) lump sum 1.00 36,000 36,000
9.3 Electricat Equipment
9.3.1 Low Voltage Equipment, SCADA, Cabling, Probes lump sum 1.00 18,045 18,045
Subtotal Chemical Phospor Precipitation 89,045
10 Secondary Sludge Gravity Thickeners 1+2
10.1 Civil Works
10.1.1 |Excavation, ransponation to stockpile m? 720.00 & 4,320
10.1.2 |Backfilling, transportation from stockpile m? 200.00 9 1,800
Import 300 mm of suitable gravel material, compacted to 98% in
1013 Iayirs not exceeding 150 n’?m, thickness 0.30 mp m? 40.00 40 1,600
10.1.4 |Dewatering of trenches lump sum 1.00 10,000 10,000
1015 gon(:l.'ete B 29 incl, shuttering, for fo_undations, wallls, slabs incl. m? 150.00 200 30,000
penings, water stop bands eltc., suitable for wastewater
10.1.6  |Reinforcement Steel, average 130 kg/m? concrete 1 19.50 1,000 19,500
10.1.7 |Overflow weir 1.4571, baffle m 40.00 400 16,600
10.1.8 |Grates - HDG 24kg/m2 incl. Frames m? 22.00 250 5,500
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. Unit Price Total Price
Item Description Unit Quantity Euro Euro
10.1.9 |Railing, Galvarized Steel, Height 1.10 m m 50.00 50 2,500
10.1.10 |Stairs lump sum 1.00 4,000 4,000
10.2 Mechanical Equipment
1021 |Rakesw=6m,d=35m pieces 2.00 25,000 50,000
10.2.2 |Piping DN 150 lump sum 1.00 57,000 57,000
10.3 Electrical Equipment
10.3.1 )Supersonic Level Meter pieces 2.00 2,000 4,000
10.3.2 |Low Voltage Equipment, SCADA, Cabling lump sum 1.00 18,045 18,045
Subtotal Secondary Sludge Gravity Thickeners 1+2 224,265
1 Sludge Dewatering / Blower Buiiding / Low Voltage
Switchgear, Medium Voltage
11.1 Civil Works
1114 Machinery hall, massive construction, lump sum cost for m? 1,440.00 150 216,000
converted space
11.2 Mechanical Equipment
11.2.1  |Belt filter press 4 m¥h incl. Polymer station pieces 1.00 76,000 76,000
11.2.2 |Transport beits pieces 1.00 20,000 20,000
11.2.3 |Containers 10 m?incl. Relocation equipment pieces 1.00 34,000 34,000
11.2.4 |Rotary piston blowers 940 m¥h, pressure head 600 mbar each pieces 3.00 13,600 40,500
11.3 Electrical Equipment
11.3.1 |Low Voltage Equipment, Lightning Protection, SCADA, Cabling fump sum 1.00 180,450 180,450
Subtotal Sludge Dewatering { Blower Building / Low 566,950
12 Sludge Storage Area
121 Civil Works
12.1.1 |Sludge Storage Area m? 1,350.00 50 67,500
12.1.2 |Concrete Retaining Walls, height 2.00 m m? 84.00 200 16,800
12.1.3 |Reinforcement Steel, average 130 kg/m? concrete t 10.92 1,000 10,920
12.2 Mechanical Equipment
nfa 0 0
12.3 Electricat Equipment
n/a 0 0
Subtotal Sludge Storage Area 95,220
13 {Operation Building
13.1 Civil Works
1341 Operation building. rnassiye canstruction, lump sum cost for ms 2,040.00 185 36,600
converted space incl. Equipment and Laboratory
13.2 Mechanical Equipment
13.2.1 |Laboratory Equipment lump sum 1.00 72,000 72,000
13.2.2 |Workshop equipment lump sum 1.00 20,000 20,000
13.3 Electrical Equipment
13.3.1 |Cenral control room lymp sum 1.00 108,270 108,270
Subtotal Operation Building 536,870
14 Roads
14.1 Civil Works
14.1.1 |New Asphalt roads m? 1,060.00 50 52,500
1412 [Fenceh=2.0m,incl. Gatew=6m m 600.00 50 30,000
14.2 Mechanical Equipment
n/a 4] 0
14.3 Electrical Equipment
n/a 0 0
Subtotal Roads 82,500
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Unit Price Total Price
ftem Description Unit Quantity Euro Euro
15 Piping
15.1 Clvil Works (earth works, pipes)
15.1.1 |Piping DN 80 m 500.00 43 21,500
15.1.2 |Piping DN 100 m 320.00 51 16,320
15.1.3 [Piping DN 250, 1.4571 m 55.00 201 11,055
15.1.4 |Piping DN 350, 1.4571 m 30.00 311 9,330
15.1.5 |Piping DN 250 m 40.00 51 2,040
15.1.6 |Piping DN 300 m 360.00 56 20,160
15.1.7 |Piping DN 400 m 300.00 151 45,300
15.2 Mechanical Equipment
nfa O 0
15.3 Electrical Equipment
n/a O 0
Subtotal Piping 125,705
16 Miscellaneous
16.1 Observation Wells pieces 3.00 5,000 15,000
16.2 Auto drain for wastewater network {suction vehicle) pieces 1.00 70,000 70,000
16.3 Dismantling of old WWTP lump sum 1.00 100,000 100,000
0 0
Subtotal Miscellaneous 185,000
[Total Givil Works 3,034,035
Total Mechanical Equipment 1,373,000
Total Electrical Equipment 619,485
TOTAL: 5,0286,5204

BC_Annex_4.5.3.4 WWTP Darmanesti_rev2

Page 50f 5



Annex 4.5.3.5 WWTP Targu Ocna

Agglomeration Targu Ocna - WWTP Targu Ocna
Cost Estimate

Unit Price Total Price
Item Description Unit Quantity Euro Euro
Non-construction Activities
1.1 Civil Works
Mobilisation cost, including Site preparation,
reconstruction of access roads, establishment of
Contractor's office and accommodation, office
equipment, Demohilisation cost, includin
111 r;nsplalement and clearance of Site, Sigrﬁl hoards, lump sum 109 208.530 208,530
tests on completion, insurances, inspection and
testing during construction, survey tasks, permits, as-
built documentation
1.2 Mechanical Equipment
n/a 0 0]
1.3 Electrical Equipment
n/a 0 O
Subtotal Non-construction Activities 208,530
2 Inlet Pumplng Station, Screening Buliding
21 Civil Works
211 Excavation, transportation to stockpile m?3 700.00 8 4,200
21.2 Backfilling, transportation from stockpile m3 210.00 9 1,890
Import 300 mm of suitable grave! material, compacted
213 to 98% in layers not exceeding 150 mm, thickness mé 100.00 40 4,000
0.30m
Concrete B 20 incl. shuttering, for foundations, walis,
214 slabs incl. Openings, water stop bands etc., suitable m? 192.00 200 38,400
for wastewater
21.5 Reinforcement Steel, average 130 kg/m?® concrete t 24.96 1,000 24,960
216 Grates - HDG 24kg/m2 incl. Frames m? 35.00 250 8,750
21.7 Railing, Gaivanized Steel, Height 1.10 m m 20.00 50 1,000
218 Machine hall construction, massive canstruction, lump m3 200.00 150 105,000
sum cost for converted space
2.2 Mechanical Equipment
221 Archimedic screw pumps pieces 3.00 18,000 54,000
220 ?nr::ingleslg%rlstock with manual operation D =700 pieces 400 5,000 20,000
2.2.3 Fine screen pieces 2.00 36,000 72,000
2.2.4 Screw conveyor pieces 1.00 15,000 15,000
225 Reception station for septic sludge pieces 1.00 35,000 35,000
2.2.8 Containers 5 m? pieces 3.00 7,000 21,000
227 Air condition pieces 1.00 1,000 1,000
2.3 Electrical Equipment
2.3.1 Low Voltage Equipment, SCADA, Cabling lump sum 1.00 57,255 57,255
Subtotal Inlet Pumping Station, Screening Building 463,455
3 Aerated Grit and grease Chamber
34 Civil Works
3.1.1 Excavation, transportation to stockpile m? 570.00 & 3,420
3.1.2 Backfilling, transportation from stockpile m3 250.00 9 2,250
Import 300 mm of suitable gravel material, compacted
3.1.3 to 98% in layers not exceeding 150 mm, thickness m3 60.00 40 2,400
0.30m
Concrete B 20 incl. shuttering, for foundations, walls,
3.1.4 stabs incl. Openings, water stop bands etc., suitable m2 110.00 200 22,000
for wastewater
315 Reinforcement Steel, average 130 kg/m3 concrete t 14.30 1,000 14,300
3.1.6 Grates - HDG 24kg/m2 incl. Frames m2 10.00 250 2,500
317 Railing, Galvanized Steel, Height 1.10 m m 45.00 50 2,250
3.2 Mechanical Equipment
3.2.1 Scraper bridge width 10 m, two chambers pieces 1.00 35,000 35,000
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Unit Price Total Price
Item Description Unit Quantity Euro Euro
Channel pensiock with manual operation D = .
322 1000mm, AISI304 pieces 4,00 7,000 28,000
3.2.3 Air piping DN 80 lump sum 1.00 20,700 20,700
3.2.4 Sand and grease pumps lump sum 1.00 12,600 12,600
i 3
325 ::;t:rry piston blower, 71 m3h, pressure head 400 pieces 2.00 4,800 9,600
3.3 Electrical Equipment
3.3.1 Low Voltage Equipment, SCADA, Cabling lump sum 1.00 28,628 28,628
Subtotal Aerated Grit and grease Chamber 183,648
4 Distribution Chamber 1
4.1 Civil Works
4.1.1 Excavation, transportation to stockpile m?3 190.00 6 1,140
4.1.2 Backfilling, transportation from stockpile m3 140.00 9 1,260
Impert 300 mm of suitable gravel material, compacted
41.3 0 98% in layers not exceeding 150 mm, thickness m? 10.00 40 400
0.30m
Concrete B 20 incl. shuttering, for foundations, walls,
4.1.4 slabs incl. Openings, water stop bands etc., suitable m? 50.00 200 10,000
for wastewater
4.1.5 Reinforcement Steel, average 130 kg/m3 concrete t 6.50 1,000 6,500
4.1.6 Grates - HDG 24kg/m2 incl. Frames m? 22.00 250 5,500
4,2 Mechanical Equipment
424 I1_o4\.;:;r1mg penstocks, w = 2000 mm, H = 1030 mm, pieces 5.00 8,000 16,000
4.3 Electrical Equipment
nfa 0 0
Subtotal Distribution Chamber 1 40,800
5 Activated Sludge Tanks 1+2
5.1 Civil Works
5.1.1 Excavation, transportation to stockpile m? 8,400.00 8 50,400
5.1.2 Backlilling, transportation from stockpile m? 2,500.00 9 22,500
Import 300 mm of suitable gravel material, compacted
5.1.3 o 88% in layers not exceeding 150 mm, thickngss m3 450.00 40 18,000
0.30m
51.4 Dewatering of trenches lump sum 1.00 42,000 42,000
Concrete B 20 incl. shuttering, for bottom, slabs incl.
515 Openings, waler stop bands etc., suitable for m? 600.00 140 84,000
wastewater
Concrete B 20 incl. shuttering, for walls, slabs incl.
516 Openings, water stop bands etc., suitable for m# 800.00 200 160,000
wastewater
51.7 Reinforcement Steel, average 130 kg/m?® concrete t 182.00 1,000 182,000
51.8 Grates - HDG 24kg/m2 incl. Frames m? 200.00 300 60,000
519 Railing, Galvanized Steel, Height 1.10 m m 260.00 50 10,000
5.2 Mechanical Equipment
5.2.1 Submersible mixers, 5 kW incl. Lifting device pieces 8.00 9,900 79,200
Installation of fine bubble aeration systems, total air
5.2.2 flow 1400 m3h lump sum 1.00 49,000 49,000
5.2.3 Aeralion piping lump sum 1.00 48,000 48,000
5.3 Electrical Equipment
5.3.1 Oxygenmeter pieces 4.00 5,000 20,000
53.2 Low Voltage Equipment, SCADA, Cabling, Probes lump sum 1.00 28,628 28,628
Subtotal Activated Sludge Tanks 1+2 853,728
6 ﬂReturn Sludge / Excess Sludge Pumping Station
6.1 Civil Works
8.1.1 Excavation, transportation o stockpile m3 1,390.00 3] 8,340
6.1.2 Backfilling, ransporiatton from stockpile m? 920.00 9 8,280
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Unit Price Total Price
ltem Description Unit Quantity Euro Euro

Import 300 mm of suitable gravel material, compacted

6.1.3 to 98% in layers not exceeding 150 mm, thickness m? 150.00 40 6,000
0.30m

6.1.4 Dewatering of trenches limp sum 1.00 16,000 16,000
Concrete B 20 incl. shuttering, for foundations, walls,

6.1.5 slabs incl. Openings, water stop bands etc., suitable m? 130.00 200 26,000
for wastewater

6.1.6 Reinforcement Steel, average 130 kg/m3 concrete i 16.90 1,000 16,800

8.1.7 Interior work lump sum 1.00 26,100 26,100

6.2 Mechanical Equipment

6.2.1 Return sludge pumps, 300 m¥h, hman 3 m pieces 3.00 15,000 45,000

6.2.2 Valves piping DN 200 lump sum 1.00 104,000 104,000

6.2.3 Excess sludge pumps pieces 2.00 1,000 2,000

6.2.4 Valves piping DN 150 lump sum 1.00 54,400 54,400

6.3 Electrical Equipment

6.3.1 Low Voltage Equipment, SCADA, Cabling lump sum 1.00 85,883 85,883
Subtotal Return Sludge / Excess Sludge Pumping 398,903

7 Distribution Chamber 2

7.1 Civil Works

7.1.1 Excavation, transportation to stockpile m3 190.00 B 1,140

71.2 Backfilling, transportation from stockpile m? 140.00 9 1,260
Import 300 mm of suitable gravel material, compacted

7.1.3 ta 98% in layers not exceeding 150 mm, thickness m? 10.00 40 400
0.30m
Concrete B 20 incl. shuttering, for foundations, walls,

71.4 slabs incl. Openings, water stop bands etc., suitable m? 50.00 200 10,000
for wastewaler

7.1.5 Reinforcement Steel, average 130 kg/m? concrete { 6.50 1,000 6,500

7.1.6 Grates - HDG 24kg/m?2 incl. Frames m? 22.00 250 5,500

7.2 Mechanical Equipment

7.2 Stop valves DN 350 pieces 2.00 4,000 8,000

7.3 Electrical Equipment
n/a 0 0
Subtotal Distribution Chamber 2 32,800

8 Secondary Settling Tanks 1+2

8.1 Civil Works

8.1.1 Excavation, transportation to stockpile m3 3,200.00 & 19,200

8.1.2 Backfilling, transportation from stockpile m3 1,500.00 9 16,200
Import 300 mm of suitable gravel material, compacted

8.1.3 to 98% in layers not exceeding 150 mm, thickness m3 200.00 40 8,000
0.30 m

8.1.4 Dewatering of trenches lump sum 1.00 32,000 32,000
Concrete B 20 incl. shuttering, for foundations, walls,

8.1.5 slabs incl. Openings, water stop bands etc., suitable m3 500.00 200 100,000
for wastewater

8.1.6 Reinforcement Steel, average 130 kg/m2 concrete t 65.00 1,000 65,000

8.1.7 Overflow weir 1.4571, baffle m 60.00 400 24,000

8.2 Mechanical Equipment

821 Scraper b_ridge width 16 m, incl. Flotated sludge pieces 200 48,000 96,000
pump, skim system

8.3 Electrical Equipment

8.3.1 Low Voitage Equipment, SCADA, Cabling lump sum 1.00 14,314 14,314
Subtotal Secondary Settling Tanks 1+2 374,714

9 iChemical Phospor Precipitation

9.1 Civil Works

9.1.1 Foundation, filling area, storage tank lump sum 1.00 31,500 31,500

9.2 Mechanical Equipment

9.2.1 Phosphor Precipitation Unit {Pumps, Piping) lump sum 1.00 36,000 36,000

19.3 Electrical Equipment
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