TABLES






nSA101d Vdd 199008

SAMOTS PO S2[ONIY

ostmredsp sotjod TONSTIBYXS JO TOUINPAL S UC

a0 70 Toneadood A AL SIed Juuse ], PUe UaImsn{pr PUE GOREOTLISA HUIBUD U0 SISALP J0} Wlredared sSaudremy
1 201y AL

107 $3dRIOPIA SHMWT O, GdeBoro .
PAOTEJ,, UL SOIORIE § JO SOL3S

MoTs A ], PUe ss2xd O UT SA[ORTE 3O SIS B *AIALE VS INHIOISOIAOL
3§ pue eoseandnre)) vayea wr wounyod xordwos o wo UOREINISIL]

TOISIAI[S) PUE OIpR "§SAIE [230]

smoys A ] DUE OTpel Pua SMOTAILY Wwanbar} NI SSNIALIE YT M3 WO pue AJUMo)) vAOqRL]

“sinded ATrep [220] UI SopoTe SnoJemmy | Wt sepqoxd vonnijod aret sg) WO SUSZLD ) J0} UONEUTASSIP. noamﬁ.ﬁo.ﬁﬂ
"Iy

9P TUATEA ‘TUISNE ESNZY *OMUIRWO bgﬂﬁs o 3o 1ds o

WO SUIZRID Y L SANTQIP ¢ s syoaoxd o3 syemyred Temnsnpm 30 3oedurr om Surpredox 91eqep AR

SIDUIST] (UM W 79 O . _

OIpEI Te20] IUF I8 SUOISSTEISTRN SAT] ¢ | 1oN9210d [PITSWINONATS PUR JOATYSG Alrnwniuod uo udredumeo cogeuxionay

*JOSTMONAUT PUR

s[doad ‘ODON JO d1oY o) Tim PANGLLSTD
pue paredord oom SIIP[O} PUE 519150

s19pjoy (01 pue szs0d 00T fmonsszexd
Hﬂaoﬁﬁoh\ﬁo uo n¥redures SSauATEME 1266 T AB(T FSTIUOLNATS [CUOREUIU]

?,Bnﬂﬂ 071) UCISSToSTen | WAL - ruxdure]) pue usso[d 10
sadmoaprs | TR WWINOS 9 W moubzon Isem quo._muuﬁq: pue [10$ oY) WO WOLRITSSILY
‘sgoners P
orpel [800] 7 pue szodedsmatt [200] ¢ bm?bw [CITOTUOSIAUS
01 1Uas 2zom Aenh are wo spodar Afeq || WO AUNo) BAOYRIJ PUT USSO[J JO SUSZIS 2} 10] UOBTHIIISSSIH TONEWLONI] L661
Auanoe o Jo uondudssp JouUg majx

Auanoe aq Jo $190p0id

(1) BSIO[d VA AQ SAUBIADIVY SSAWIIEMY Iqng ['I'H 9Bl

H-T1



usatold Vg ames

“$1SLMO] TR J0J woneanpe fedrSorods | (powwerd)

TOneALasaI ¥aong JO sumqre 0001 | puR ‘sareaq oﬂﬁ?&& 0] UOLRAIISAI Temied Faong uo nononpoid wmqry Z1-9

C TS210] Ul
SMOGS AT PUR OIpRI ‘szadedsmou oq) | TIsnIy \nwoﬂoﬂm pue §>.Oom ‘OON 5? aon.ﬁomoou w ‘wonesnps | (pauueid)
GY sapone "$29p1oy ‘stdnd e sSunosyy | ISLMOL PUT *SARID ATR UT GOREINEA PO ST UoaI8 Hom nmamnao Hnonwu%m 214
SMOTS AL
Paz OIpel ‘SA[ONIY *SISP[OY Pe SI150d . SOON PRe pIeog 00998
0001 TIPS I0] SIS0 STMBI(T R wonexadoos Y “wonsa1oad xoie] 2uozo o wo wiredured [EUONCRLIONU] 63
SMOTS A ], PUR OIpEX ‘SITONIE *SIPO] TORIBY[Od ANsTA TI0 110 uSTedures [EuonEsNPY 8

SMOTS A I PUE TOTIR[[O A3EM I[QRIOAIAT JO (DSANO[J) WIS [€I0]
orper “saponae adedsmat ‘SIapioy 0001 pm.ﬁ oﬂ uo udredures vonezuemdod (8461 Av( TUSTIUOIATY FRUORRTLISU]
VIEV IVA-O0H ‘ODN Aq P335J0 $I5IM00 [eroads
o woy %Hﬁusw (96/761 # 10p10 JTIMN) SIIACOA [EFUIITTOLAT
SI20JUNIOA [EIUSTITOIIATD §E Jo mno.& BIY Q) .Ho WONEITNI 18461 AR(T IISWUONATT [PROTEWIANA]
. ~ . syidnd I SYTEY PUR “UIPIED [00Y0S
stooqss 71 woxy stdnd | jo ares wq&S ‘szaded ouunuﬁom “51S91R0D Bumerp — swqold TEIUSTITOIATD
puE s1030adSTI 4T Bam1aq STURIIA wo sudnd 103 oBredures TenonEoNDS 1866 A2 IWIWRONAUS [EUOTEWIIU]
s1adedsmatt 0T S[ONIY 2352aTEENIE) BIBA -INIHIOISOINOY
{[owaeyDd [Puonel) MOUS AL woy mﬁwomov IsEM ﬁnﬁ?ﬁﬂ uo ssawareme arqnd Surstey
: : SOMSLIWIDIUAOD SIX
PUE $22I008 noasmom Anonszom Tos ﬁqm e ‘Ire) suarqosd ﬁqogogﬂo
SIDOIUTOA [EJUSTIUONAUD PIYLLIMD G 0 VIHV TV A0 ‘OON JO JOQUIat 37 0] S0 [eUonednpy
suosIad ¢1-0T 107 9SIMOD 93 ATATOIA "~ [SAT0]J 1O AUSISATU[] 9 18  AJURGIOI0) W 317, 3505 ABo100g
— ssaxd o ur sonIAROE YA urysqnd

Iadedsmon reoor & wr 98ed [eroads ATrep v | Aq Aoy u>oﬂ.£ ur stra[qoad [eITAWUOTIAUD TO UWOURTTIISSIP ﬂouaqho.wﬁ R661

RUOA

ATTATIOR 913 JO SIONPOL]

Aragoe o 3O uondussap ,«oﬁm

Iea g

() use10ld VAH Aq SIVIANIY SSITAEMY 204N ['T"H qEL

H-T2



Table .12 “Local lmplementation of AGENDA 21%(1)

List of Participants

NCSD / UNDP - Environmental Know How Fund - TIMCED, Ploiesti

No. Name Institution / Organization
1 |Greg Archer WS Atkins Environment |
2 |Chris Church United Nations Environment & Developmeit UK Committee, UNED-
UK
3 |Roxana Albu Nationa! Confederation of Women from Romania
4 |Constantin Aldea NGO - "Friends of Danube Delfa” )
5 |Comnelia Bar Foundation for [.ocal Development - Buzau
6 |Alina Briciu FDDT "Green Vacation” - Buzan
7 |Adrian Baceanu EPA Ploiesti
8 [Fduard Beca National Agency for Development and Implementation -
Reorganization Programe for Mining Areas, Ploiesti
9 |Cadar Beclas BPA Tulcea
10 |Teodor Bate City Hall, Targoviste
11 |Cristina Boghiu EPA Bacau
12 |Ciprian Capalnean City Hall, Baia Mare
13 iloana Celahov ROMSPECTRA Bucuresti
14 jConstantin Cemat Foundation "Youth for Youth®, Bucuresti
15 |Tiberiu Chiriac City Hall, Sibiu
16 Valeria Ditoiu EPA Suceava
17 |Calin Georgescu National Center for Sustainable Development (NCSD/PNUD) -
Bucuresti
18 JAdrian Georgescu NGO - "People and Environment”
19 [Sorin Hant NGO - Training, Information and Mediation Center for
Bco-Development (TIMCED) Ploiesti
20 |Alina Inayeh ProDemocratia Asociation, Bucuresti
21 |Serban Homoraceanu EPA Ploiesti
22 |Bogdan Macarescu EPA Bacau
23 |Toma Manciu Romanian Ecological Foundation , Bucuresti
24 |Gheorghe Manea ARMEDD Bucuresti
25 |Mireta Micu EPA Giurgiu
26 |Dumitru Mihu Nationat Center for Sustainable Development(NCSD/PNUD) -
Bucuresti
27 |Luminita Mirodotescu County Councit Prahova
28 |Vania Mitileaga APDF RA Giurgiu
28 {Cristina Motoi NGO- Training, Information and Mediation Center for
' Eco-Development (TIMCED) Ploiesti
30 Vasile Moisa CETM Albamont , Alba Iulia
31 jlon Munteanu ARBDD Tulcea
32 |Marius Nistorescu *Rhododendron’, Bucuresti
33 Flon Olteanu Romanian Governunent - Deparfament for the refation: Government -
R NGOs -~
34 |Gabriel Parauan NGO - Transilvania Ecotogical Club, Cluj Napoca
35 jion Peleanu INCDUAT / APUR, Bucuresti
36 |Vasile Petro EPA Constanta
37 |Gabrieta Pop Prahova Women's Association
38 JAura Prunache NGO - "People and Environment”
39 {Mariana Radulescu NGO - "Greea Shield - Saturn Federation,” Ploiesti
40 JAldo Quai NGO - "Ecotop” Foundation, Oradea
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Table I1.1.2  "Local Emplementation of AGENDA 21" (2)

B Name

Institution / Organization

George Romanga

National Center for Sustainable Development(NCSD/PNUD) -
Bucuresti

{stvan Sido

AIDRom, Bucuresti

Ciprian Stanciu

NGOs - "Queen Flower", Sinaia ; Romanian Environment Center,
Busteni

44 |Dana Stancin NGO - CENTRAS, Bucuresti
45 |Cerasela Stancu NGO - TER, Bucuresli

46 ]Luminila Steica Public Health Authorily Prahava

47 |Jana Suler URBANPROIECT Bucuegsti :

48 |Cosmin Teodomn Romanian Govermment - Departament: Local Public Administration
49 Horia Victor Toma City Hall Ploiesti '

50

Radu Vadineanu

National Center for Sustainable Development(NCSD/PNUD) -
Bucuresti

51 |Gavril Vaslaban EPA Giurgio
52 {BEva Vajda NGO - Focus Eco-Center , Targu Mures
53 |Danicla Vasile Prahova County
54 |Mihacla Vasilescu Public Health Authority Prahova
55 |Raluca Vasilescu ROMEXPO/ CCIRB Bucuresti
56 |Florin Vasiliu NGO - ECOSENS Bucuresli
57 |Carmen Vericcanu "Equal Chance for Women" Foundation, lasi
58 |lon Const, Zamfir YEarth Friends” Foundation, Galati
No. | Media - Name
1 iBogdan Constantinescu  FANTENA 1 -TV
2 [Simona Uta ROMPRESS, Romania News Radio
3 |Marilena Nitu PRO TV, Ploiesti
4 ICristian Mihu Romanian Intemational Radio
“informatia Prahovei" - newspaper
5 |C. Pantazi, M. Serban "Telegraful de Prahova” newspaper
"Prahova" Radio

Sources; Tralning, Information and Mediation Center for Eco-Development (TIMCED) Ploiesti
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Table H.1.5 Communications Media in Prahova County *

Year 1994 1995 1996

Radio broadcasting stations 3 3 7

Radio receivers 106,438| 112,530 125,657

TV bioadcasting siations 16 16 4

Television receivers 179,800 184,661 183,642
The number of receivers/1000 inhabitants

radio 122 129 174

™V 206 212 212

* Total number of telephone lines in use, in Prahova County = 150,446 (1998)

Sources: Prahova Statistical Department
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Table IL2.1 Educational Institutions, Pupils, and Teachers in Prahova County

‘The Number of Institutions at the Beginning of the School Year

Year 1994/1995 | 1995/1996 1996/1997
The total number of schools, out of which: 941 ' 937 925
Kindergardens 415 414 408,
Primary and gymnasium schools 420 416 416
Higher schools 41 41 42
Vocational schools 28 27 26
Specialized technical schools 30 30 25
Universitics 1 3 2
Schools for children with handicaps 6 6 6
The Number of Pupils at the Beginning of the School Year
Year 1994/1995 | 1995/1996 1996/1997
The total number of pupils, out of which: 161,780 162,595 158,953
in kindergardens 23,714 22,452 19,379
in primary and gymnasium schools 90,751 90,944 91,324
in higher schools 28,449 29,194 29,477
in vocational schools 3,869 9,233 8,364
in specialized technical schools 1,698 2,073 2,757
in apprentice schools 3,754 3,793 2,546
in universitics 3,681 4,068 4,241
in schools for children with handicaps 304 838 865
The total number of pupils / 10000 inhabitants 1,849 1,865 1,831
children in kindergardens 272 257 223
pupils (age between 6/7 - 18/19 years) 1,535 1,561 },559
students 42 47 49
The Number of Teachers at the Beginning of the School Year
Year | 199471995 | 1995/1996 | 1996/1997
The total number of teachers 9,387 - 9,539 6,831
in kindergardens 1,098 1,109 1,109]
in primary and gymnasium schools 5,329 5,414 5,537
in higher schoots 2,165 2,210 2,316
in vocational schools 180 186 175
in specialized technical schools 37 26 83
in apprentice schools 130 127 62
in universities 263 270 350
in schools for children with handicaps 185 197 199
The average number of pupils(students) / a teacher
in kindergardens 22 20 17
in schools 17 17 16
in universities 14 15 12

Souzces: Prahova Statistical Depariment
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Table 11.2.2 "Each Houschold - a Step against Pollution

List of Participants

Institutions’Organizations No.
Romanian Water Authority Headquarters Bucuresti | 1
Romanian Watcr Authority - Ploiesti Branch o 23
Enviconmental Protection Agency - Ploiesti T
Public Health Authority - Prahova o 2
R.A.A.CFEL. - Ploicsti o T
R.A.A.CFL. - Campina ) TS
City Hall - Campina o ) T
Prahova Women's Association 2
Nationa! Confederation of Women from Romania T
Teachers ) I
Students 3
Housewives 3
$.C. AQUA PROIECT S.A. - Bucuresti 1
S.C. ADEF. 8.A. - Ploiesti 1
Children's Club - Ploiesti 1
National Center for Sustainable Development - Bucuresti i
"Natural Science" Museum - Ploiesti 1
NGOs 8
TOTAL 59
Media Name No.

Newspapers Prahova 2
Telegraful de Prahova 2

Muntenia Telegraf 2

Informatia Prahovei 1

Jurnalul de Prahova 2

Raid 1

Socul Cotidian 1

TOTAL 11

TV Stations PROTV 2
TC | ) 2

TOTAL 4

[Radio Stations Radio Prahova ]
Radio Contact }

Media PRO Ty

TOTAL 3
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Attachment Results of Questionnaire

Q1. How old are you?

Cia. 18-29 ycars

%

®b. 30-39 years
(. 40-49 years
(1d. 50-59 years

M c.older than 60

years

Q2. What is your sex?

a. male
&b female

Q3. What is your occupation?

Ba cleck(office)

Bb worker{factory)

Oc. eagineer

04 shop assistant

We. retised

81 housewife

Mg teacher

D h. others(doctors, exicutive engingars,
laboratory assistants)
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Q4. Which city/town do you live in Prahova
County?

a. Ploiesti
B b. Campina
O¢. Baicol
£1d. Varbilau
M. Sinaia

B f. others

Q5. What level of education have you
attained?
B a. primary school

B b. high schoot

O ¢. vocational
school

Od. university

Q6. Have you ever enjoyed the following
activities in or near the Prahova River?

a.
e _ 6%

M a. fishing
Wb, swimming
(<. sun bathing
(1d. boat

M e. trips, picnics
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Q7. Do you know where your tap water

comes from?

Ba. ground water

B b. upsircam
Prahova River
Oe., mid-stream
P'rahova River
B1d. down stream
Prahova River
M | don't now

Q8. Do you think that fish live in the Prahova
c River?

Ba. yes
Eb. no

Oc. I don’t know

Q9. Have you heard about water pollution problems

H-A3

in some area of the Prahova River?

Ba. yes
Hlb. no

‘Oc. no answer |




Q10. If you answer "yes" to Q9, how did you
hear about it?

a. radio

Wb TV

Oc. newspapers
Od. governmental

materials
M c. other sources

Q11. Do you know the causes of the water

.. pollution? i
1% a. petrochemical

factory
M b. household
wastewater
¢, animal farm

Od. other factories

B c. other causes

Q12. Do you know that factories cannot
discharge pollutants into the River beyond its
. legal limit?

%

Ma. yes
B b. no
(Jc¢. no answer
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Q13. If you answer "yes" fo Q12, do you
think that factories are curreatly complying
with the legal permit?

Ma. yos
Mh no
Cc. don't now

Q14, Are you satisfied with the current
conditions of the Prahova River?

.
3%

Ba. yes
Wb no
Oc. [ don't now

Q15. If you answerd "no" to Q14, what level
of improvement do you want to see in the
future?

a. visibly clean

B b, can safely drink
O, fish can live
O4d. others

H-AS




Q16. What wonld you like to do in order to improve
the water qualily of the Prahova River?

B a. will be more aware of related
information

M b. will demnand local
governiment or €0o- NGOs to act

He. will try to redoce houschold
wastewater

Od. will actively participate in
environmental activities

Me. I don't now

Q17. Have you already been involved in the above
mentioned activities?

[
18% a
24%

H-A6

Wa being aware of related
information

W b. communication with
local government or eco-
NGOs

O ¢. reduction of household
waslewater

QOd. participation in
environmental activities

M e. no involvement
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CHAPTERI  ECONOMICAL BENEFITS

1.1 General

Beneficial effects of a water pollution control project are mostly intangible and it is generally
difficult to cstimate the benefits in monctary term, Howcver, the Study Team tried to estimate
the benelits of the proposed project in monetary term to the possible extent, The Team
cstimated the following economic benefits in monetary term in due consideration of the existing
water uses and predicted future river water quality

(1) Recovery of water environmental losses
(b} Prevention of tourism income loss
{c) Costsaving of industrial water use

(d} Prevention of agriculteral production loss.

1.2 Recovery of Water Environmenta) Losses

Many environmental losses are gencrated by the river water potution at present. They include
outbreak of waterborne discase, decrease or extinet of aquatic lives, loss of recreational value,
emission of foul smell, reduction of water and land use potential, cte. These losses are all
intangible. Hence, the losses were estimated as a whole through questionnaire to the residents in
this study. The questionnaire survey was made in the form of asking the amount of willingness
to pay to recover the river water quality up to a desired level.

The average willingness to pay  per month of the questionnaire  respondents  was
10,199 lei/month, equivalent to 0.83% of the average income of the respondents (1.23 miltion
lei/month). The result of questionnaire to people in Ploiesti 10 wiltingaess to pay for river water
improvement and the result of totaling of the questionnaire are shown in Table 1.1.1 and 1.1.2

On the other hand, the entire population of the Basin is not a beneficiary of the water
environment resources. The beneficiarics are assumed to be limited to the residents of the 30
riverine municipalities of the Prahova River. Further, the beneficial population is assumed also
to be limited to the adult population since only adult people carn the above-meationed income.
Then, the number of beneficiaries comes to 285,500,

The total benefit is estimated at 34,946 miltion let/year (USS 4,016 thousand/year).

1.3 Prevention of Tourism Income Loss

The Prahova valley is blessed with abundant tourism resources composed of forest, river, fresh
air, snow, historical asscts, elc. The value of these tourism resouvrces will decrease if the river
water quality becomes worse in the future. This will resuit in loss of the tourism income in the
valley. The preposed project will prevent this income loss in the tourism industry.

The Study Team estimated the beneficial effects of the river water quality inproveinent on the
tourism industry through the interview survey wiih the tourists. The results show that:
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{1)  The respondents gave a weight of 14% of the total tourism resources on the river and
water.

(2)  Thirty-four pereent (34%) of the respondents answered that they would not come again
if the river water pollution goes on in the future.

In 1996, approximately 225,000 tourists (person x day) visited the Prahova valley. Number of
tourists is projected to grow up to 612,600 in 2015 (sce, Chapter 11, 2.2.3).

On the other hand, the average daily tourist cxpenditure was obtaincd to  be
182,600 leifday/person through the interview survey. This daily tourist expenditure is assumed
to grow in direct proportion to the growth of GRDP in the Basin, reaching 338,500
lei/day/person in 2015, (For the annual growth rate of GRDP, see Chapter §1, 2.2.3).

From the above discussions, the economic benefit of tourism industry in 2015 is estimated at
9,930 million lei/year (US31,128 thousand/ycar).

The result of totaling of the questionnaire is shown in Table 1.1.3.

1.4 Cost Saving of Industrial Water Use

S.C. Petrobrazi S.A. and F.E. Ploiesti extract the industrial water from the Nedelea Weir in the
middle reaches of the Prahova Main River. The total industrial water extraction is projected (o
increase from 15,145,000 m¥/year in 1997 to 29,518,000 m*/year in 2015.

On the other hand, the river water quatity at Nedelea is predicted to become worse from 7 mg/l
in 1997 to 12 mg/l in 2015 in terms of BOD if no water pollution control measures are taken. In
such case, both factorics must shift the water source from Nedelea to Voila in Doftana River or
Valenii de Munte in Teleajen River, resulting in increase of water supply cost. This cost
increase can be saved by the proposed project. In fact, the proposed project will controf the
future water quality below 7 mg/t in BOD which is suitable for industrial use.

The present unit water supply cost is 142,607 1ei/1,000 m’ for Nedelea and 414,758 Ici/1,000 m?
for Yoila and Valenii de Munte.

From the above discussions, the cost saving of the industrial water use in 2015 is estimated at
8,033 million lei/year (US$ 913 _lhousand!year).

1.5 Prevention of Agricultural Production Less

There are four (4) irrigation intakes commanding a total farmland of 7,928 ha in the Prahova
River including the future rehabililation plans. However, all the irrigation intakes are located in
the middle reaches of the Prahova Main and Teleajen rivers. The future river water quality at the

irrigation intake sites is estimated below 12 mg/l in BOD even if no water pollution control
measures are taken.

The beneficial effects of the proposed project are accrued only from the irrigation water use in
the Ialomita River. The river water quality at the confluence to the lalomita River (at Adincata)
is predicted to become worse from 14mg/l in 1997 10 24 mg/ in 2015 in terms of BOD if no
water pollution control measures are taken. While, the proposed project will control the future
river water quality below 12 mg/l in BOD.
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Tn the Talomita River, river water is used to irrigate a farmiand of 900 ha at preseat. The {oture
water pollution without project will lose all the agricultural production of this farmland. The
proposed project will prevent this production loss. ence, the existing agricultural production
profit is counted as the benefit of the proposed project.

The benefit is estimated at 473 million lei/year {(US$ 54 thousand/year) under the following
assumptions.

Crop : Wheat
Annual Production 12,700 ton
Unit Sales Price : 1,000 leivkg
Profit Rato 175 %

1.6 Total Economic Benefit

The total annual ccononiic benefit of the proposed project in 2015 is estimated at USS6.1
mitlion with the following breakdown,

Ttem (US$ 51,000/ year)
Recovery of Water Environmental Loss 4,016
Increase of Tourism Income 1,128
Cost Saving of Industrial Water Use 913
Increase of Agricultural Froduction 54

Totsl 6,111

The project may produce a lot of benefits other than the above ones. However, they are all
intangible,
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CHAPTER Il FINANCIAL ANALYSIS

General

Financial analysis for the project is made for development of scwerage system and development
of industrial wastewater treatment facititics.

2.2

(N

(2)

Development of Sewerage System
Existing Sewerage Charge

The sewerage systems in the Basin receive the domestic wastewater (including offices,
shops, restaurants, public facilities, cte.) and industrial wastewater with different unit
service charges, respectively. The existing wastewater quantity and unit service charges
(as of January 1998) of 13 major sewerage systems are shown below.

Quantity (1,000 m¥/year) Unit Charge (lei/m’)
Donwstic Industrial Domestic Industrial
Predeal 6023 00 120 0
Azuga 5424 158 125 215
Busteni 7411 116.7 90 160
Sinai 1,226 8 L1006 140 405
Breaza 9209 6118 170 270
Cimpina 35446 2,454 110 125
Baicoi 4951 394.2 70 70
Plopeni 8294 1,510.6 a5 165
Stanic 2460 00 290 490
Valenii de Munte 324.8 189 130 245
Boldesti Scajeni 3753 3217 155 245
Urlati 5109 78.8 195 210
Ploiesti 29,710.1 5,313.8 120 120

The above unit service charges were determined to cover the required O&M cost with
permission of the price control office of the central government in principle.

The weighted average unit sewerage charge of all sewerage systems is calculated to be
122 le/m’ for domestic waste and 165 lei/m? for industrial waste,

In the above sewerage systems, Azuga and Busteni have no treatment plant and Ploiesti
has a low-level treatment plant consisting of only sedimentation process. Hence, the
weighted average unit sewerage charge of the complete sewerage system is calculated
by excluding these three (3) municipalities. The average unit sewerage charge of the
Basin for the complete sewerage system is estimated at 129 lei/m® for domestic waste
and 203 lei/m’ for industeial waste. These unit sewerage charges are used as the bases
for calculating the affordable sewerage charge of the Basin in this study.

Affordable Sewerage Charge under Existing Economic Situation

(3} Domestic Waste

The affordable sewerage charge for domestic waste is estimated, comparing to
the existing unit sewerage charge and the results of willingness to pay survey.
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Based on Existing Unit Charge

The above 13 sewerage systems treat a total domeslic wastewater volume of
40,070,000 m’/year, scrving 312,880 persons at present. The charged
domestic wastewaler per capita comes to 10.67 mYmonth/person. Then, the
average monthly sewerage charge per houschold s estimated at
4,268 lei/month by assuming the average family size of the Basin as
3.1 persons/houschold.

On the other hand, the average houschold income in the Basin is estimated at
1,811,576 lei/meonth as of December 1997,

The exiéling monthly scwerage charge is cquivalent to 0.24% of the monthly
income.

Based on Willingness to Pay

According to the willingness to pay survey, adult questionnaire respondents
answered that they would pay 0.83% of their income for the water quality
improvement of the Prahova River at the maximum. This rate becomes
0.54% when the rate of the questionnaire survey is converted into the rate for
a houschold income.

From the above discussions, the affordable sewerage charge of a houschold is
assumed to be ¢.4% of the houschold income by averaging the above two (2)
cases. Then, the affordable unit sewerage charge of domestic waste comes to
219 lei/m® (=1,811,576 lei/month x 0.004+10.67 m*/month/person+3.1 person).

Industrial Waste

The affordable unit sewerage charge of industnal waste is obtained by
multiplying the proposed unit charge of domestic waste by the ratio between
actual domestic and industrial unit c¢harges. The affordable umit sewerage charge
is calculated to be 344 letin® (=219 x 203/ 129).

Affordable Sewerage Charge under Future Economic Situation

The future affordable unit sewerage charge for domestic waste is assumed to increase in
proportion to the growth of per capita GDP. GRDP of the Basin is predicted 1o increase
at an annual rate of 4.2% (0.0% until 2000, 4.2% for 2001-2015), while, the population
growth is assumed 1o be 0.5% per annum (0.0% until 2000, 0.5% for 2001-2015). Then,
per capita GDP will increase at an annual rate of 3.68% (0.0% until 2000, 3.68% for

2001-2015).

The future affordable unit sewerage charge for industrial waste is assumed to increase,
maintaining the same rate to the domestic waste under the present cconomic situation.

Financial Evaluation

®

Sewerage Revenue and Cost Disbursement

In the Basin, there are two (2) communal sewerage systems other than the above
13 sewerage systems at present. Fusther, Comarnic town will construct a new
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sewerage system in the fulure. Then, the total charged scwerage wastewater
volume is estimated at 52,539,000 nv/year at present (1997-2000) and
77,434,000 m*/ycar in 2015. The wastewater volume is assumed to proportionally
increase during 2000-2015 and thereafter, constant,

The cxpected annunal sewerage revenue in the future is estimated below by
applying the above-mentioned affordable sewerage unit charges.

Unit Charge (lei/m’) Volume (10° m'/yr.) _ Annual Revenve
Year Domestic Industry Domestic Industry  (million let/yr)  (USS 10°%yr)
- 2000 219 144 40,659 11,880 12,994 1,477
2003 262 412 46,170 14,668 18,176 2,065
2010 314 494 51,680 11,455 24,888 2,828
2015 n 592 57,191 20,243 33,545 33812
2016 - 3N 592 57,191 20,243 33,545 3,812

Exchange rate: | US$=8,800 lei

On the other hand, the disbursement schedule of the sewerage development cost
and annual Q&M cost are summarized below.

Development Ave. Annual O&M

Year Cost (US$ 1,000} Cost (US$ 1,000/y1.)
2000 » : —
2001 - 2005 12,714 1,178
2006 — 2010 15,910 E 1,532
2011 - 2015 18,036 , 1,948
2016 - | . 2,641

For the cash flow, see Appendix I, Chapter IH;
Financial Internal Rate of Return

The sewerage development of the Basin is evaluated in terms of financial internal

- rate of return (FIRR). As known from the above tables, the annual O&M cost is

sufficiently covered by the expected annual revenue. Then, the FIRR is calculated
for the following four (4) cases.

Cost Coverage FIRR (%)

(1) 'All development cost and O&M cost ' 0.1
- {2) 50 % of development cost and O&M cost 5317
(3) 40 % of development cost and O&M cost 857
{4) 30 % of development cost and O&M cost 14.13

When the marginal efficiency of the project is assumed to be FIRR=10%, the
beneficiaries can bear one-third of the development cost and all the O&M cost.
The remaining development cost must be borne by the central and local
governments, - :

Cash flow tables for four (4) cases mentioned above are shown in Table 1.2.1



2.2

n

(2

Development of Industrial Wastewater Treatment
Affordable Treatment Cost

Generally, it is difficult to make a comect estimation of the affordable cost of the
factories to spead in wastewater treatment. However, the Study Team roughly estimated
the cost through a questionnaire survey with the representative factories. Questionnaires
were scnt to 20 factories of which six (6) responded. The percentage of the actual
treatment cost to the sales amount at present and the affordable percentage of treatment
cost to sales amount in the future are summarized below.

Actual Percentage Affordable Percentage

Code Factory At Present (%)g in Future (%) ¢
4311 Coca Cola Ploiesti 0.12 Lessthani %
4006  Bere Azuga 1.15 Lessthan | %
4014  Hania Busteni 14 NA.

4051 §.C. Petrobrazi S.A. Lessthanl % N.A.

4559  Neptun Campina Lessthanl % Lass than | %
4150 Matizol Lessthanl % Less than 1 %

N.AD Do amswer

Based on the above survey, the average affordable percentage of treatment cost to sates
amount in the Basin is roughly assumed to be 0.7%.

Financial Evaluation

The total industrial production in the Prahova County was 10,696 billion lei
(US$1,492 million) in 1997, almost all of which was produced in the Basin. It is
projected to increase to 17,917 billion lei (US$2,499 million) in 2015 with an annual
growth rate of 0.0% until 2000 and 3.5% during 2001-2015.

Accordingly, the total affordable treatment cost of the Basin in the future is estimated as
shown below (Table 1.2.2).

Annual Affordable Cost
Year {(US$ millionyr.)
- 2000 16.44
2005 12.41
2010 1473
2015 17.50
2016 - 17.50

Exchange rate: 1 US$=8,800 Jzi

On the other hand, the proposed disbursement schedule of the total development and
O &M costs for the industrial wastewater treatment in the Basin are shown below.

Development Cost  Ave. Annval O&M Cost

Year (US$ million) (USS million/yr.)
22000 - Z
2001 - 2005 9.62 9.70
2006 - 2010 1374 11.26
2011 - 2015 26.41 13.68
2016 - 14.46
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FIRR of the industrial wastewater treatment project s calculated at 12.35% by
regarding the amal atfordable cost as the revenue accrued from the project.

When the marginal efficiency of the project is assumed to be FIRR=10%, the industrial

sector of the Basin should annwally appropriate 7% of the sales amount for the
development, and operation and maintenance of the industrnial wastewater treatiment.
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Table 1.1.2  Result of Totaling of the Questionnaive (1/3)

No. Q-1 Q-2 Q-3 Q-4 Q-5 Q-6
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N=No job

S=Swden

! 42 X W 4 17,500,000 NN
R 4 1 12,500,000] 9,500
3 &« | F O w r 12,500,000 125,000
4 so | F | Tw ' 3 ) 22,500,000 - 40,000
2% | R ) 2,500,000| 4,500
__ _ 17,500,000 - 715.000]
s M W 22500000 1,000
8 W L —— 0000 o0
1750000007 8,000

¥
IS
-
-
»

“3’\
T
-l
Y
-
B
| -

|
1
oo | =i
1
'
1
i
I
)
;
L
r
I
!

12,500,0007 . 1,000

13 28 _F w2 b hse0e00] 5,500
__1_4_____ __5_0____ _.\j N B "Wwi” . 12,500,000| ’ 1,000]

17500000 2,500
12,500,000| 2,500

12,500,000, 15,000
12,500,000, - . Nw

75,000,000/ 5,500]

2

_ 2

19 as M w ' 3 C12,500,000] . NW
1

12,500,000 B8,0001 .

Lor pose pE L w3 T T se0000] T s 000f

23 2 | F ] [ e ol NN|

B D D = T I 3 _asooo00l 12,500
i | 3 | F L TTw 4 12,500,000 25008
. § _

4

12,500,00¢ NW
_....12,500,000) - - NW

L
<
e
~J
=
=
Bl e
™~
W
Z
z
2

"
<
N
—d
=
%

Tt | -] G

o
i
g
rA
z=

i
|
|
i

|
|
i

12,500,000] 1,500

40 500 ) w | 12,500000| 5,500
LMooy Mo W 22,506,000 3,500

22500000 2,500
7,500,000 8,000

7,500,600 : 8,000

12,500,000 5,500

5,000,000} NW

RV - F | w N T
_48 3 M W b 22,500,000 5,500

o+
t
N
o0
-

:

[P R T N T T s
i
—“'
¥, ]
8,

T U W 22,500,000 5,500

1-T2




Table 1.2 Result of Totaling of the Questionnaire (2/3)

Q-
Age

L S

Sex

(M. B)

51 N
2 | 4 | ¥
N
s B

T
e

Q-3
" Occupation
W=Working
N=No job
S=Student
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v

W
______ -
R
W

Q-4
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FamilyMembers |

Q-3
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{(LeiYear)
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{LeiMonth)

500
AU .\

e | Tse TTTm | wo e
e b F w3
6 53 F w |
Tes | a1 T W 2
. F_ S___ 2
6 R I 6 ,
68 o n M N 3 5,000,000 8,500
69 47 M Tw | 4 | 2s00000f 2500
70 20 M T w 5 25000000 5,500
no 10 M  Nw a 2,500,000 NN
72 30 Y NW | 3y 2,500,000 3,500
KL 48 M| w 2 2,500000] 75,000
T 9 | F 0} s 3 B 2500000 15,000
s 20 T NW IR 2,500,000 8,500
76 19 M TToNw ' 2,500,000] S
7 28 M W 3 i2se0p00] 9,500
N % | F E 3 17,500008] 25,000
EE T W 4 ] 22,500,000 3,500
80 T 22500000 2,500
B 4 F w3 seog00l 1,500
82 43 F w - 7| Tw2seopeo| 3500
) 33 Mo [T w I 12,500000( 8,500
84 31 F ’ W 3 12,500000 5,500
85 o3 Y w3 22,500000] 25,000
86 32 M W 3 2,500,000] 75,000
87 D M s 41 7500000 8,500
""" 88 | 30 F w | 2 | 1,500000 1,000
T s | 36 E Xy R 72,500,000 o
oo 52 M W T3 35,000,000 2,500
91 31 M Tw |y b T 500000] 9,500
92 45 F | w | a ] 21,500000 5,500
93 13 M TTTw || 2500000 15,000
o4 34 Y v a | 22500000 25,000
95 36 ™MWy 22,500,000 25,000
T 25 | W T2 b s000000 3,500
9 0 B s | o 1000

1-T3




Table L.1.2  Result of Totaling of the Questionnaire {3/3)
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Table 1.1.3 Resultof T ot'ﬂmg onucslianmirc to Teurists in Qm‘ih (§72))
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Table 1.2.1 Cash Flow Table (1/4)

CASE-1  To Cover Initial Cost and At O&M Cost

COST INCOME BALANCE
Initial Cost O&M Total Charge

2001 2,543 1,178 3.2 1,477 -2,245
2002 2,543 1,178 372 1,583 -2,138
2003 2,543 1,178 3,721 1,694 -2,0217
2004 2,543 1,478 3,721 1,812 -1,910
2005 2,543 1,478 3,721 1,935 -1,786
2006 3,182 1,532 4,714 2,065 2,649
2007 3,182 £,532 4,714 2,203 2,512
2008 3,182 1,532 4,714 2,347 -2,367
2000 3,182 1,532 4,714 2,499 -2.215
2010 3,182 1,532 4,14 2,660 -2,055
2011 3,607 1,948 5,555 2,828 2,127
2012 3,607 1,948 5,555 3,006 -2,550
2013 3,607 1,948 5,555 3,192 2,363
2014 3,607 1,948 5,555 3,388 -2,167
2015 3,607 1,948 5,555 3,595 -1,960
2016 2,641 2,641 3,812 1,1
2017 2,641 2,641 3,812 LN
2018 2.641 2,641 3812 1,171
2019 2,641 2,641 3,832 11
2020 2,641 2,641 3,812 1,171
2021 2,641 2,641 3812 1,171
2022 2,641 2,641 3,812 1,171
2023 2,641 2,641 3,812 L1171
2024 2,641 2,641 3,312 1,17
2025 2,641 2,641 3,812 LI
2026 2,641 2,641 3312 LI
2007 2,641 2,641 3,812 1,171
2028 2,641 2,641 313512 L1711
2029 2,641 2,641 3,812 1,171
2030 2,641 2,641 3,812 1,171
2031 2,641 2,641 3,812 1,171
2032 2,641 2,641 3,812 1,171
2033 2,641 2,641 3,812 1,171
2034 2,641 2,641 3,812 1,171
2035 2641 2,641 3,812 L171
2036 2,641 2,641 3,812 LI171
2037 2.641 2,641 3812 1,171
2038 2,641 2,641 3,312 1,171
2039 2,641 2,641 3,812 1,171
2040 2,641 2,641 3,812 1171
2041 2.641 2,641 3,812 ILI71
2042 2,641 2,641 3,812 1,171
2043 2,641 2,641 3,812 1,171
2044 2,641 2,641 3,812 1,171
2045 2,641 2,641 3,812 1,171

FIRR= 0.19%
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Table 1.2.1 Cash Flow Table {2/4)

CASE-2  To cover the half of Initial Cost and AIL O&M Cost

COSsT INCOMB BALANCE
Initial Cost O&M Total Charge :

2001 1,272 1,178 2,450 1,477 973
2002 1.272 L1718 2,450 1,583 -867
2003 1,272 1,178 2,450 1,694 -756
2004 121 L178 -2,450 1,312 - -638
2005 1,272 1,178 2,450 1,935 -515
2006 1,591 1,532 3,123 2,065 -1,058
2007 1,591 1,532 3,123 2,203 921
2008 1,591 1,532 3,123 2,347 <116
2009 1,591 1,532 312 2,499 -624
2010 1,591 1,532 3,123 2,660 -464
2011 1,804 1,948 3,752 2,828 924
2012 1,804 1,948 3,752 3,006 146
2013 1,804 1,948 -3,752 3,192 -560
2014 1,804 1,948 3,752 3,388 -363
2015 1,804 1,948 3,752 - 3,595 -157
2016 2,641 2,641 3812 - LT
2017 2,641 2,641 3812 S LI1T1
2018 2,641 - 2,641 3.812 1,171
2019 2,641 2,641 3,812 1,171
2020 2,641 2,641 3812 1171
2021 2,641 2,641 3.812 1L171
2022 2,641 2.641 3,812 1,171
2023 2,641 2,641 3,812 1,17t
2024 2,641 2,641 312 1,171
2025 2,641 2,641 3.812 1,171
2026 2,641 2,641 3.812 L171
2027 2,641 2,641 3,812 3,1
2028 2,641 2,641 3,812 SRy
. 2029 2,641 2,641 3812 LN
2030 2,641 2,641 3,812 1,371
2031 2,641 2,641 3,812 LTI
2032 2,641 2,641 3312 1,171
2033 : 2,641 2,641 3812 1,171
2034 ’ 2,641 2,641 3,812 1,171
2035 2,641 2,641 3,812 1,171
2036 2,641 2,641 3,812 R RY]
2037 2,641 2,641 3.z L1
2038 2,641 2,641 3,812 1,171
2039 2,641 2,641 3312 L1
2040 2,641 2,641 3312 L1711
2041 2,641 2,641 3312 1171
2042 2,641 2,641 3.812 1171
2043 2,641 2,641 3,812 1,17t
2044 2,641 2,641 3812 L171
2045 2,641 2,641 3,812 1,
FIRR= 5.71%
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Table 1.2.1 Cash Flow Table (3/4)

CASE-3  To cover 40% of Initial Cost and All O&M Cost

COST INCOME BALANCE

Initial Cost O&M Totat Charge o

2001 1,017 1,178 2,196 L4 -1n9
2002 1,017 1,178 2,196 1,583 -613
2003 1,017 1,178 2,196 1,694 -501
2004 1,017 L1718 2,196 1,812 -384
2005 1,017 1,178 2,196 1,935 -260
2006 1,273 1,532 2,805 2,065 -140
2007 1,273 1,532 2,805 7 2,203 -602
2008 1,273 1,532 2,805 2,347 -458
2009 1,273 1,532 2,805 2,499 -306
2010 1,273 1,532 2,805 2,660 -145
won 1,443 1,948 3,391 2,828 -563
2012 1,443 1,948 . 3,391 3,006 -386
2013 1,443 1,948 3,391 3,192 -i99
2014 1,443 1,948 3,391 3,388 -3
2015 1,443 1,948 3,391 3,595 204
2016 2,641 2,641 3812 L7t
2017 2,641 2,641 3,812 LIl
2018 2,641 2,641 3,812 L1
2019 2,641 2,641 3.812 LI
2020 2,641 2,641 3,812 L1
2021 2,641 2,641 3.812 11T
2022 2.641 2,641 3,812 LiM
2023 2,641 2,641 3,812 1,17t
2024 2,641 2,641 3,812 E171
2025 2,641 2,641 3,812 1,171
2026 2,641 2,641 3,812 LA
2027 2,641 2,641 3,812 L1
2G28 2641 2,641 3,812 LN
2029 2,641 2,641 3.812 L1
2030 2,641 2,641 3.812 1171
2031 2,641 2,641 3,812 1171
2032 2,641 2,641 3,812 1171
2033 2,641 2,641 3,812 1,371
2034 2,641 2,641 3,812 1,171
2035 2,641 2,641 3812 1171
2036 2,641 2,641 3812 1,471
2037 2,641 2,641 3,812 1171
2038 2,641 2,641 1812 1171
2039 2,641 2,641 3,842 LI
2040 2,641 2,641 3.812 L1
2041 2,641 2,641 3,832 L171
2042 2,641 2,641 3.812 LiN
2043 2,641 2,641 3.812 1,171
2044 2,641 2.641 3,812 1,§71
2045 2,641 2,641 3,812 L171
FIRR= 8.57%
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Table 1.2.1 Cash Flow Table (4/4)

CASE-4 Tocover 30% of Initial Cosl and Al O&M Cost

COST INCOME BALANCE
Initial Cost 0&M Total Charge
2001 763 1,178 1,941 1,477 -465
2002 763 1,178 1,941 1.583 -158
2003 763 1,178 1,941 1,694 247
2004 763 3,178 1,941 1,812 -130
2005 763 1,178 1,941 1,935 -6
2006 955 1,532 2,487 2,065 421
2007 955 1,532 2,487 2,203 284
2008 955 1,532 2,487 2,347 -140
2008 955 1,532 2,487 2,499 13
2010 955 1,532 2,487 2,660 173
2011 1,082 1,948 3,03t 2,828 202
2012 1,082 1,948 3,033 3,006 .25
2013 1,082 1,948 3,031 3,192 162
2014 1,082 1,948 3,031 3,388 358
2015 1,082 1,948 3,031 3,595 564
2016 2,641 2,641 3,812 1,171
2017 2,641 2,641 3,812 1,171
2018 2,641 2,641 3,812 1,171
2019 2,641 2,641 3,812 1,171
2020 2,641 2,641 3,812 1,171
2021 2,641 2,641 3,812 1,17
2022 2,641 2,641 3,812 L1
2023 2,641 2,641 3,812 1,171
2024 2,641 2,641 3,812 L1711
2025 2,641 2,641 3812 1,171
2026 2,641 2,641 3,812 1,171
2027 2,641 2,641 3,812 L1711
2028 2,641 2,641 3,812 1,171
2029 2,641 2,641 3,312 1,171
2030 2,641 2,641 3,812 1,171
2031 2,641 2,641 3,812 L1711
2032 2,641 2,641 3,812 1,171
2033 2,641 2,641 3,812 1,174
2034 2,641 2,641 3,812 1,174
2035 2,641 2,641 3,812 1174
2036 2,641 2,641 3,812 1,171
2037 2,641 2,641 3,812 Li71
2038 2,641 2,641 3,812 1,171
2039 2,641 2,641 3,812 1,171
2040 2,641 2,641 3,812 1,171
2041 2,641 2,641 3,812 1,171
2042 2,641 2,641 3,812 1,171
2043 2,641 2,641 3,812 1,171
2044 2,641 2,641 3,812 1,171
2045 2,641 2,641 3,812 11N
FIRR= 14.13%
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Table 1.2.2 Cash Flow for Industrial Wastewater Freatnient (in case of 0.7 %)

(Unit: million USS)

Yecar Affordability O&M/year Const. Rehab,  Total Cost 7 Balance
2001 10.81 9.10 1.92 11.62 -0.81
2002 11.19 9.70 1.92 11.62 -0.43
2003 11.58 9.70 1.92 11.62 -0.04
2004 i1.99 270 1.92 11.62 0.37
2005 12.41 0.70 1.92 11.62 0.79
2006 12.84 11.26 2715 14.01 -1.17
2007 13.29 11.26 275 14.01 -0.72
2008 13.76 11.26 2795 14.01 0.25
2009 14.24 11.26 215 14.01 0.23
2010 1473 11.26 275 14.01 0.73
2011 15.25 13.68 528 18.96 371
2012 15.78 13.68 5.28 18.96 -3.18
2013 16.34 13.68 5.28 18.96 -2.63
2014 16.91 13.68 5.28 18.96 -205
2015 17.50 13.68 5.28 18.96 -1.46
2016 17.50 14.46 14.46 3.04
2017 17.50 14.46 14.46 3.04
2018 17.50 14.46 14.46 104
2019 17.50 14.46 14.46 3.04
2020 17.50 1446 14.46 3.04
2021 17.50 14.46 14 46 3.04
2022 17.50 14.46 14.46 3.04
2023 17.50 14 .46 14.46 3.04
2024 17.50 14 .46 14 .46 3
2025 17.50 14.46 14.46 3.04
2026 17.50 14.46 14.46 3.04
2027 17.50 14.46 14.46 3.04
2028 17.50 14.46 14.46 3.04
2029 17.50 14.46 14.4% 3.04
2030 17.5G 14.46 14.46 3.04
203} 17.50 14.46 14.46 3.04
2032 17.50 14.46 14.46 3.04
2033 17.50 14.46 14.46 3.04
2034 17.50 14.46 14.46 3.04
2035 17.50 14.46 14.46 3.04
2036 17.50 14.46 14.46 3.04
2037 17.50 14.46 14.46 3.04
2038 17.50 14.46 14.46 3.04
2039 17.50 14.46 14.46 3.04
2040 17.50 14.46 14.46 3.04
2041 17.50 14.46 14.46 3.04
2042 $7.50 14.46 14.46 3.04
2043 17.50 14.46 14.46 3.4
2044 17.50 14.46 14.46 3.04
2045 17.50 14.46 14.46 3.04
FIRR= 12.35%
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