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APPENDIX-3CONSTRUCTION PLAN AND COST ESTIMATE

1. CONSTRUCTION PLAN

11  GENERAL

Construction works for the project includes earth work, concrete Vwork pipe work,
mechanical/electrical work, architectural work and miscellancous work. These works, in
general, will be exccuted by ordinary construction’ methods using construction equipnient

readily available in Braila.” Major works are planned to be carried out with mechanical’
eqmpmenl for smooth and econonucal performance

Construc(ron site for Ihe proposed f'10111t1es are Iocated in {he northern part of Braila Cny
There would be no difficully to transport materials and equrpment because the area has
adequately provided road networks.  There is neither difficulty in obtaining water nor

" electricity for construction.

1.2 Cousrnucrron METHOD

Major construction works are construcllon of \VWTP installation of wastewater pumps,
installation of sewer pipes and construction of CSO regulators.

1.2 A Cousmucnon OF WWTP -

. The major eonslructron works of WWTP are construction of prrmary and f‘mal sedunentatron '

tank, aeration taok, influent and dlscharge pumpmg station, sludge Irealment f'rc1lmes and

_ admmlstratron burldmg

\lo specral constructlon method will be apphed for the conslruetron of WW'] P except plaemg of :
Pre-stressed concrete for sludge digester tank.  Since there are much experiences to construct
pre-stressed concrete structure by Romanian contractors there would not be any drﬂrculty fo
construct thrs kind of structures : : : :

1. 2 2 INSTALLATION OF SEWER PIPES

Open trench method would be adopled for mstallatlon of sewer prpes in prmcrpal However,
application of jack- u_p method would be ¢onsidered in the railway crossing part. '

1.23 CONSTRUCTION OF CSO REGULATOR

' The CSO’ regulator isa underground reinforced concrete structure wrth a excavauon depth of 3
to5m. Therefore only ordmary constructron methods are uscd for the construction.

1.'3 ",.'COHQTRUcrloN 'ScHEoULE o
1 3 1 WORKiNG DAYS

Annual workmg days are estrmaled to be 225 days based on’ the followrng assumptlons

Wmter season ldle penod b . o 3 month (from Dec lS to Mar 15)
Workable perrod o 275 days A
, _Sunda)'s in workable period: o g monlh X 4 days 36 days -
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Part All/Braila: Appendix-5 Construction Plan and Cost Estimate

National holidays in workable period: . . lday .
Rainy days in workable period: o © 10 days
: (more than 10 mm/day, ave. Iasl 5 )’ea:s)
Total work suspension days in workable period: 47 days - S

Working days: 275 days - 47 days = 228 days : 225 days

1.3.2 WORK TiME

All the construction \\orks \'.'lll be done durmg da} time in prlnClple The \.\'o'rk_ing- time is
elghl (8) hours per day - S :

1.3.3 REQUIRED CONSTRUCTION PERIOD AND SEQUENCE OF WORKS

: Reqmred construction penods are esl:matcd based on lhe constructlon vo!ume and lhe above
mentioned working days and work time assumptions by each construction works/structures by
* ordinary scale of inputs. Construction plan for the Braila project is presented in the Figure
AlLS. 1. ' ' ' S '

i Period _l" year Pyear 1 3year 4" year 5" year
S (Year) { 2000 | * 2001 S2002° ¢ 20037771 2004
Wastewater Treatment Plant ;7§ S S I A
fnfluent Pumping Station ! L5
Wastewater Treatment Process 2.5
S]udgc Trealment Process - 2
N Dlscharge PumpmgStanon_ o ;.'l:.S' -
"Po“er Recewmg Facalll} L 1
Admmlstral:on Bun!dlng 1 E
lnterceptor T S S A P

: _I_-‘:gugre;Al_l.VSJ - Consfructlon Plan and Sequence of Works for the Bra:!a Pro;ect
2. COST ESTIMATE |
21 BA$IS OF Cosr ESTtMATE

Ihc pl‘OjeCl cosl consasts of l) constmctlon cosl ll) eqmpmcnt cost, lll) engmeermg service cost
1V) government administration cost and V) physical contingency as shown in Table All 51
The project cost is estimated under the follow.ng condluons -

- Allbase costs are e\cpressed undu the economlc CO]ldllIOllS lhal prevaiied in June 1999.

- lhc exchange rates of curfencies are USS1 = ROLIS 756 = ¥122

- Only equipment cost is classified into forelgn and local currency pomons and lhelr rate is B

. FC : LC = 70% : 30%, because all con;;iructlon works- are dbﬁé 'by local produéts and
cqunpmcnt BETARA AN :

- . Engincering serwcc cost is mcludmg all scn'lces for delailed dcmgn lendermg 3551stance :
and construction supervision. The cost is assumed at 10% of the conslruclton cost.’

- Government admmlalralmn cost is costs that should be prepared by govemment achor
exccuting agcncy (e.g cost for personnel and orgam?auon for the projecl managcment cost
for commission for external loan, ctc) The cost is assumed at 2 % of the c(mq{ruc(ion =
cost. PR - )
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Part All/Braifa: Appendix-5 Co_nstruclion Plan and Cost Estimate

All percentages mentioned above are assumed from former example of the same kind of
projects.

- Physical coniingcncy allowance is assumed to be 10% of the total of construction,
equipment, cngmcermg service and government admlmstmtuon cost.

- Price cscalahon is not counted.

Table All. 5. 1 Stn)cture of Project Cost

Item . . Remarks
1 Construction Cost
. Il Equipment Cost L
o .. Engineering Service Cost 10% of (1 + 11)
IV . Government Administration Cost 2% of (1+11)
V . Conlingency =~ 10% of (I+11+11+1V)

Vi Projcci Cost : - HIFNT+IVHY

2. 2 CONSTRUCTION COST

The conslructlon cost consists of l) moblllzallon ‘and demoblllzmlon cost, 2} cost for
preparatory works, 3) cost for mam werks and 4) cost for miscellancous works as shown in

' _ Tab!eAHSZ

| 2.2,1__ MoleleilbﬂKnd DEMOBILIZATION COST
Mobi_l.izati(m and demdbilizatidn cost is aSSLi}I1.0.:_(i at ﬁw; (5) percent of the cost for main works.
2.2.2 PREPARATORY WORKS i
- Cost for' preparatory works ié'é\:;,;siil.n'ed at ﬁv_c‘:'(‘:’))"[fercént of the cost for main works.
2.2, 3 COST FOR MAIN WORKS

7 Fthe direct cost for main works (cost for cwil \\ork mechamcal/elec(ncal equupmcnl cost
mechanical/electrical equipmént installation cost, and construction cost for administration
building) will be estimated based on the resalts of preliminary engineering design.  Indirect -

cosls such as site expenses and overhead and proﬁt are eslimated by percéntage.

- The snte expense is esilma(ed to be ten (]0) perccnt of the direct cost of main works.

- The overhead and proﬁt are estlmated to be fen (IO) perccnt of the direct cost of main
" works. : :

- Thc cost for the mlscellaneous \-.orks is estimated to be ten (10) percent of Ihe cost for
main works

All-53
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Table All.6.2 + Structure of Construction Cost |

: Item - Remarks
1 .- ConstructionCost . - . .~ . . . Total of -1 to 1-6
I-1 _ Mobitization and demobalazauon o o B%efl3
1-2 Preparatory works : . - 10%ofl-3
1-3 Main works ' " Total of 1-3-1 to i-3-4
1-3-1 Civil work : - -
1-3-2 Mechanical/electrical cqu:pmenl
133 - Mechanical/electrical equipment installation
1-3-4 Administration building - ' _
I-4 Miscellaneous works T 10%0f 13
I-5 Site expenses - ' S 15%of 113

I-6 Overhead and profit : o o - 10%o0fi-3

(1) Cost for Cwil and Architectural Work

The cost for cwll and '1rchltectural work is estimated by multlplymg the quantlty of works by
unit construction costs. The unil construction cosls are cslunalcd by unit prlces of labor, -
construction materials ancl equipment, - ' o : s

o The unit prices of personnel, material and equlpmént operation are eslimated based on
prevailing market pnces referring the data collected from MPWTP and other orgam/_almns '
~concerned. T he Umt prices lhat are used in the siudy, are shown in Tubles’ AH 5310 AII 55

Table AH.5.3 ' _ Umt Cos!s of Personne! -.

lellmonth o Iellday b
Engineer = ; 3,50'0,00,0 '_.140 000 -
Foreman =~ 2,600,000 104,000 - S
- Skilled Labor - 2,200,000 - " 88,000° . . i ot fus
~ CommonLabor ~ 1,600,000 64000 -
" Technician . 2,200,000 . 88,000
~ Equipment Opelater_ 2,000_,000 8'0'000'
Driver _ 1,800,000 72,000 -
AdmmlsiratorICIark 3,000,000 120, 000
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" Table All.5.4 . Unit Price of Malerial
Item T Unit Price (Lei)
Sand m3 100,000
Soil . m3 . 100,000
Crushed stone m3 200,000
Asphalt ton 800,000 -
tack coal l 15,000 '
Reinforcing bar ton - 5,000,000
Wooden material . -.m3 700,000
Ready mix concrete  BSO m3 - 500,000
: B200 - 700,000
- B250 | " 900,000
RC pipe ~ Dia200mm m 100,000
C ~Dia300 mm 150,000 o
Dia400 mm 175,000
Dia500 mm 215,000 ¢
© Dia600 mm © 250,000
Dia700 mm - " 350,000
. Dia800 mm 450,000
© - Dial000mm - 750,000
- Dial500mm .- 2,000,000
Dial 650 mm 2,350,000
Dia2000 mm 13,500,000
Dia2200 mm 4,500,000 - .
Dia2800 mm 7,000,000
Dia3400 mm 12,000,000
Steel Pipe

500,000

Dia400 mm

AILSS
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Table AlL.5.5 Unit Price of Equipment Operalion

Item _ S Price (Leifday)
Dunp Truck 10t 800,000
Truck ' ' - 800,000
Conerete Transporter 1,200,000
Concrete Pumping Car = 1,200,000
Butldozer I 1,200,000
Backhoe - -~ 0.6m3 1,000,000

* Crawler Crane 20t 1,800,000

- Truck Crane 20t 1,800,000 .
Pile Dirving Machine -~~~ 2,500,000 -
Tire Roller | - 800,000
Vibration Rolter © " 400,000

Compactor - : : 200,000

(2) Cost for MechamcaIIEIectrlcal Equipment and Installatton __ '

Since there are no pubhshed slandard market price llst for mechanical/electrical eqmpment for
wastewater ireatment, the cost for mcchan|cal!clectr1cal equipment will be obtained from -
manufacturer that have experience in Romania and/or neighboring countries based on the
specnf‘ teations rcsultmg from prellmmary engmeermg des:gn :

. The appropnate cost demded based on the Obtamed quotal:on would be used for the
mechanical/electrical eqmpment cost for the pro_;ect :

(3) Direct Cost for Ma:n Works : i 7

The direct cost for main \\orks are eshmated for \\'W’l P and interceptor separately as sho\\n in
 Table AlL5.6 and AIL5.7.. : '

2.3 PROJECT COST

Fstlmated total pro_;ect cost is aboul ROL 837 376 ml“lOll and its breakdown is shown in Table E
All5.8.  Of the total project cost, ROL 268,416 million or 32% is foreign currcncy porl:on
~and remaining ROL 568,960 million or 68% is local currency portion.

All-$6° -
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Pro;ect Cost (Braila Pro;ect)

e
(mllllon Lei)
234,431
HE

0
234,431
234,431
25,665
104,008

178,719

25,665

268,416

-|232

(mllllon 1 e;)
445,257
24,275
24,275
251,060
232,164
21,154
112,051

62,654
22,601
7,633

5,841

. {18,895

48,549

© 148,549

48,549 .
33,984

113,594

76,125

568,960

2 4 OPERATION AND MAINTENANCE (OIM) Cost
Major pomons of OfM cost of the WWTP are electrlc power charge for the equipment and cost
The O/M cost for the Braila pl‘Q]eCt is estimated at ROL 9,296 million as

for personnel.
followmgAHS 9

- Table AlL.5.8
Item Cost
(million Lei)
L (,onstruclmn Cosl o 679,688
Mobnllzatlonand Dcmohllwauon 24,275
Preparatory Works 24,275
Main Works . - ] 485,491
Wastewater Treatment Plant ~ |466,596
' Influent Pumping Station  [46,819
- Wastewater ' Treatmen1216,059
Process .
Sludge Treatment Process 141,373
l)lscharge Pumping Statlon 48,266
Site Finalization . 7,633
Power Receiving i‘acnhty 232
- Admlmstrat:on Bulldmg 6,216
_ lnterceptor : 18,895
o Mlscellaneous Works 48,549
Slte E‘(penscs A 48,549
‘ Overhead and Profit - 148,549
,_II anmeermg Service Cost 67,969
Il Government Administration Cost . [13,594
- IV Contingency 76,125
V Project Cost 837,376

{umt m:lhon lei}

Table All.5.9 Opera_tr'on and Maintenance Cost for Braila Project
- Item wiit *unit price Q’ty Total
Personnel 1"“'“‘“"“"'3“50“ 2,000,000 50 1,200
_ S (avcrage) _
Electricity iei/kwh '500 : _1,124 4,854
- Chemical - lellkg 5000 894,000 447
e Excess Sludge DlSpOSﬂ| m’ 20 000 297,990 - 1,490
B Repamng | ©0.5% of Mechantca! cost 23,000 460
" Ohters -~ 10% of above . 845
Total 9,296

Al

(unit: million lei)
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3.  IMPLEMENTATION PROGRAM

3.1 IMPLEMENTATION SCHEOULE
The project will be completed within five () years from 2000. Pre-construction stage of one

(1) year is assumed for the detailed dcsngn penod and tender process followed by four (4) years’
conslruction works.

Proposed implem_eﬁlaiion sch.edule is prcscnfed_ in:Figuré AlLS5.2.

o ' ¢ Period 1 year MWyear | 3 year 4" year | 5" year
' . | (Year) | - 2000 2001 2002 | 2003 | 2004
‘D‘éi'afilrédDfési'gﬂﬂﬁ'%'ﬁmw7m o lh C . —[ R W_?ﬁ
Construction . T ’ 4 . -‘ S S S AR T
Wastewater Treatment Plant I ' SR R
_lnﬂuemPumpingSiation_ R B _ |
Wastewater Treatment Process 25 R et reesres SR
Sludge Treatment Process 2 :
Discharge Pumping Station LS i
Power Réceiving Facility Pl ?
- Administration Building e ;
Interceptor - - .~ - - R :

Figure_Al-f,5,2 N !mpfemen!ahbn Schedule (Bra:la Pro]ect)

- 3. 2 DISBURSEMENT SCHEDULE

Proposed annual cost dlsburscment schcdule of the Bralla projcct for entire project Ilfe is shown' |
in TabIeAHSIO : SRpTa - . e

CAlI-S:8



Table All.5.6 Direct Construction Cost of WWTP (Braila)

3-4 Electorical

AILS-9

1481274000

- ’ s . Unit Price Amount FG LC
tem Unit Guantity (Lei) (miflion Lei} (ralion Lei) {miltion Lei)
Influent Pumping Station
1-1 Givit Work
1) Earth Work
Excavation - m3 9044 5000 45 0 45
Backhii m3 6654 22000 146 0 146
2} RG Concrete . . :
RC Cencrete | Floorborad m3 168 1,543.000 259 S0 259
) RG Concrete II Wahl m3 763 1,771,000 1,351 . 1,351
1-2 Architectural Yiork m2 658 4,000,000 2,632 0 2632
1-3 Mechanical . ) )
1) Egquipment Is i 36,664,000,000 36,664 25,685 10,999
2) Installaiton % - 15 5,500 -9 5,500
 1-4 Elestorical Is 1 220,800,000 221 0 221
Wastewater Treslment Protess
2-1 Pretiminary Treatment Process
(1} Civil Work
1} Earth Work : : . - o
Excavation m3 25 5000 - 0 4] 1]
2) RG Goncrete : R ’ . :
RC Conereta | Floorborad m3 2,180 1,543,000 3364 0 3,364
RG Concrete il - Watt- m3 © 840 1,221,000 1,488 [¢] 1,488
3) Pile Work (ave L=10m, inct. driving work) pes 330 4.810,000 1,587 0 1,587
{2) Mechanical . L s
1} Equipment Is 1 28,434,400,000 28,434 19,904 8530
2} Instalaiton % 1% . ) 4,265 S0 4265
- (3) Electorical : . Is i 124617660 125 0 125
" 2-2 Secondary Treatment Process : o
© (1) Givil Work ’ ’
1) Earth Work C
Excavation m3 47,655 5,000 238 0 238
Backhil m3 8113 22,000 118 ) 0 118
2) RC Cornicrete - -~ - ‘ - ; -
RC Concrele | " Flootborad m3 9328 C1543000 0 14393 0 14,393
- RC Contrete I Wall m3 - 8055 LILO00 | 14265 0 14,265
- 3) Pile Work (ave.L=10m, incl. driving viork) pes 1,191 4850000 5726 0 51746
{2} Architectural Work m2 338 4000000 . 1.352 0 1,352
(3} Mechanical . :
’ 1) Equipment Iz 1 114,953,200,000 114,963 80,474 34,489
2) Installaiton % 15 . 17,244 -0 12,244
(4) Electorical . Is 1 709,861,200 710 0 Ho
2-3 Final Trestment Process
(1) Givil Work '
1) Earth Work : :
Excavation m3 2625 5,000 i3 1] 13
Backfill m3 1,030 22,000 24 0 24
2) RC Conerete : ’ : .
RC Conerele [ Floorborad m3 263 1,543,000 406 Q 406
RC Congrete Il T Wl - m3 - 402 1,771,000 123 0 723
3} Pile Work (ave L=10m, incl. driving work) pes . 48 4810000 - 231 0 23
. {(2) Architectural Work R ‘ m2 90 4,000,000 360 0 360
{3) Mechanical . : . .
1) Equipment Is 1 5184800,000 5,185 3620 1,555
2) Installaiton % 15 718 0 118
(4) Electorical Is 1 6,102,000 ] [
Sludge Treatment Process
3-1 Civit Werk
1) Earth Work ) : .
Excavation m3 21,234 5,000 106 0 106
Backfill m3 13892 22,000 306 ] 306
2) RG Concrete : ’ : : : - :
RC Concrete | " Floorberad m3 2,004 - 1543000 3.092 0 3092
1 RC Goncrete I - Wall C . m3 326 S RIN000 . 0 517 -0 517
3) PC Concrete Sludze digestion tan m3 1212 3.010,700 3830 0 3,830
T+ 4) Pite Work {ave L=10m, incl. driving work) pos 0 4,810,000 56 0 95
3-2 Architectural Work i mZ 640 - 4,000,000 2580 [} 2,560
© 3-3 Meckanical o . :
- 1) Equipment Is -1 112,456,000,000 112,456 18,119 33,7137
7 2) Installaiton L3 B L 16,468 0 16,868
Is 1431



“Table All.5.6 Direct Construction Cost of WWTP (Braila)

i . . Unit Price Amount FC LG
ftem Unit . Quantiy (Lei) {mittion Lei} {riition Lei} (million Lei)
4 Discharge Pumping Station
4-1 Givil Work
1) Earth Work S S
Excavation .- m3 . 1.8014 5.000 9 .0 9
Backfill m3 937 22,000 21 . -0 21
2) RG Concrete : . . . o
RG Concretel . Floorbovad m3 102 1,543,000 157 0 157
RG Concrete 1l © Wall m3 : 393 1,271,000 696 0 . 696
4-2 Architectural Work m2 at4 4,000,000 1,256 0 1,258
4-3 Mechanical . F i .
1) Equipment . . ) Is 1 36,664,000.000 36.664 25,665 10,899
) 2} Installaiton L o L T . 15 . 5,500 .0 - 5500
4-4 Electorical . ¥ s t 458,328,000 458 - 0 A58
4-5 Discharge Sewer dia 2000 mm, EG=2m m 1,100 3,186,000 3505 : 0 3505
5 Site Finalization .
5-t Civil Work - : - T
1) Embankmant by Excavated soil ] . m3 . 51,708 o 22000 138 . - . O 1,138
_ 2) Embankment by Purchased soil ) m3 50.744 12800 6495 . . . 0 5495
& Power Receiving Facility | [ e is - 231,235,504 232 . -0 232
T Administration Buillding
7-1 Aschitectural Work . i - - : : e B B
. 1) Architectural Work - m2 1,200 4,000,000 4800 . 0 - - 4800
) 2) Pile Work {ave.L=10m, incl. driving work) pes . 91 £ 810,000 438 ;0 - 438
7-2 Labo. and Office Equipment o : e T
1) Labo. and Office Equipment . Is t 750,000,000 150 315 - - 315
2) Installaiton _ L] _ .0 : R T 0
- 7-3 Electerical o . S s - -1 228000000 28 . .0 228
TOTAL o : e o . 466,596 - 234431 232,164
J& 1289
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Ta'blle All.5.7 Direct Construction Cost of Interceptor (Braila)

y y Unit Price Amrount - [ 8] Lc
frem Unt . Quantity (Led) {mitlion Lei)  (mittion Lei) (miion Lei)
i Pipe, Manhols and G50
1-1 Insla-llalion of interceptor pipe (RG pipa)
1} RG pipe 300 mm earth coverage 1 to A m m 20 914,000 18 1] 18
2) RC pipe 600 mm earth coverage 1 to 3 m m 40 1,225.000 43 o ) 45
3) RC pipe 1650 mm earth coverage | to A m m 1,256 4440000 5,517 i) 5517
4) lnverted siphon . ‘ m 40 8,850,000 355 [} 355
5) RC pipe 1650 mm . earth ¢overage 3to 5 m m 1.2i0 4,131,000 5132 0 5.132
6) RC pipe 3400 mm . - earth coverage 1 to 3 m m 182 16443000 2993 1) 25993
1) RO pipe 3400 mm (with suppor earth coverage 1 to 3m m 15 21,3715900 321 o a
1-2 Sewer construction by sheild iunneﬁng method . .
1) Diz 1650 rmen sewer sheild tunneling method m 234 1,950,000 1,860.3 0 1.660
1-3 tostallation of C$O o . ' _ o
1) CSO typel . - smalitype place 2 22506000 458 0 45
D CSOtypell - large type . place I 92956,000 930 0 a3
1-4 Instaltation of Manhole . . . '
- 1} Manhote L d=1000mm, E_C=2rn place ] 9.911.000 99 0 10
e . 2} Manhole =~ - d=1650mm, EG=2m . place 1 15854000 - LG 0 it
C . . 3} Manhole . . . d=1830mm, EC=4m ©. place : 19,320.000 1546 1] 155
o 4} Manhole . o d=1650mm, EG=6m . place 3 22,186,000 684 )] 68
5} Marhole . . d=2200mm, EC=2m ~ place 1 22253000 223 0 22
6) Manhole ) ) .. d=3400mm, EC=2m . place 2 43,IQ|.000 86.2 ] 86
1-5 Instaliation of Valve S S :
) 1) Installation of Valve © d=3400mm : : pes ) 2 700,000,000 1,400 0 1,400
Total . . . o : S ' 18895 0 188%5
et
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APPENDIX-6

Part All/Braita: Appendix-8 Financial and Economic Analysis

FINANCIAL AND ECONOMIC ANALYSIS

1 FINANCIAL ANALYSIS

11

MAJOR PRECOND!T[ONS AND ASSUMPTIONS

I‘ollowmg precondrtlons and assmnptlons were apphed in the i nanenl plan

- The fi nanelal plan deals w nlh only lhe cost and the revenue accrued by the projeet

- Currency unit is ROL and the value of ROL is expressed as lhe June 1999 pnces

- Projection period is30 years since the starl of project implementation

- Target year is 2010. From 2010 on the values of vanables relaled to revenues and O & M
cost are assumed to keep !he 2010 level.

- lmplemenlatmn pened is § years from 2000 to 2004

- 38 % of profit before tax is levled asa corporate tax

Deprecralmn perred is assumed as follews

. _Depreciation _Pen‘od

Item

Mechanical equipment

Civil works and sewer pipes

Depreciation period

8 years

1 2 TERMS AND CONDIT[ONS OF EXTERNAL FINANClAL SOURCES -

40 years

Condrlrons of possible external fi nanelal sources are assumed as shown in the table below

Assumed_ Financing Tenns for Pos_sibfe Extema! Financial Sources

~ Financial |  Financing ~ [ "Loan/Grant | fnterest Rate | Repayment Grace Period
Organs - Ratio (%) - _ (%) Period (Years) {Years)
JBIC - 70 Loan C27 - 3o T

' EBR_D_ : (710) ~ | . Loan (6.5) 13 3
ISPA 15 - Grant - - -

It should be noted lhat ihey are nothmg olher than an example or assumpllon ln the case of
EBRD, finaincing ratio depends on the e:reumslances and mterest rate ﬂuetuates in parallel with
: LlBOR (London Inler-bank Offered Rate). : : '

13 BA_CKGROUND DATA FO'R'_FINANClAfPLA_.N- "

1 31 SERVED POPULATION -

~ The se\serage served p0pulal|0n m 20]0 was esumaled 22] 600 lt was assumed that the present
populallon increases lmearl)r until 2010 and ever sihce remains 221,600.
: household size was assumed to be censtant at present. value of 3 3 persons/heusehold

In addition, the

The numbers of served p0pulat10n and served household were esnmated as follows :

AlL-6-1



Part All/Braita; Appendix-6 Financial and Economlic Analysis

E Number of Served FPopulation and Household R
Year 2005 | 2006 ] 2007 | 2008 | 2009 | 2010 | from 2011
Served population | 210,203 | 212,483 | 214,763 | 217,042 { 219321 | 221,600 | 221,600
Served houschold | 63,698 | 64,389 | 65,080 | 65,770 | 66461 | 67,152 | 67,152

1.3.2 QUANTITY OF WASTEWATER

Similar to the served populatlon ihe quantnt)' of wastewater was assumed to increase Imearly
from the present valuc to the estimated value in 2010, and since ever to rémain at the fevel in
2010. Non-domestic wastewater is composed of commercial, institutional and industrial ones.

The estimated quantitics of donleslio and _non-domesﬁc wasthater are as follows.

Quant:ly of Domesnc and Non—domesf:c Wastewater b
, I - (Unit : 1,000 n13l)uar)
. Year ] 2005 2006 2_Q01 , 20_08 2009 | 2010 | from2011
“Domestic - | 18,507 | 18,795 | 19,085 | 19376 | 19,670 | 19966 | 19,966
Non-domcslic 13,659 13,919 M,l?? 14,441 _M,?OZ 14,965 1. 14,965 :

The coefTicient b lhe ratio of non- domesuc sewerage chargc to domeshc one was eshmated I 91
based on the values in 1998 and 1999,

1 3 3 HOUSEHOLD |NCOME

The average momhl) household income was csumated at ROL 1 643 600 in 1999 based on the -
- result of the people’s awareness survey conducted in this study. It was assumed to grow 3 Yo per
year until 2010, and to remain the level of 2010 whereafter.. The annual household income was

alculated by muluplymg the momhly value wnh 12 :

Thc estlmated average annual household income is as follow

: __AveragerAnnualHou'sehold Income T A T
_ e e * (Unit 1,000 ROL/year)

. Year 1 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | from201
Annual Houschold Income | 23,551 | 24,257 | 24,985 | 25,734 | 26,506 | 27,302 | 27302

j 1 3. 4 Couecnou RATE

'[‘he charge collectlon ralc was assumed to Imearly increase from 58% in 1999 to 95% in 2010
lhen remain 93% ever since. : R T

‘ 'l‘hc collcclion ratc of sewerage charge was _os!imatcd_as follows, . - <
~ Sewerage Charge Coflection Rale

“Year | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | from 2011
 Collection Rate | 782% | 81.5% [ 849% | 883% | S16% Qs_oe/o 95.0%

1.4 FINANC!AL STATEMENTS FOR PROPOSED FlNANCIAL PLANS

The ﬁnancml statemcms for thc proposcd fi mncml plans are shiown i in Tab!es AII 6 1 lo AH 6 4

AllL62



Pant All/Braila: Appendix-6 Financial and Economlc Analysls

The structure of applicd financial statements is as follows.

Struclure of Applied Financial Statements
R.A. APTERCOL account

Revenue _ : - A
~ Operation and maintenance cost _ B
" Lease fee c .
Profit before tax _ ) D=A-B-C
Corporate tax ' . : ' E=Dx038
Profitaftertax © S F=D-E
Working capital G=F
Cumulative working capnal H=FG
City’s sewerage service account
Revenue from lease fee T 1=C
 Depreciation o ]
‘Payment of interest _ K
Profit "_" o L=1-1-K _
Loan ' M
~ Subsidy from general budget N
* Depreciation - O=1
Sources . - P = L+M+N+0O
Investment cost - Q
Payraent of principal R .
“Applications © S$5=Q+R .
- Working capital - T=P-§
" Cumulative working capital U=ZT
Cily's general account .
- City general revenue v o
Cormporate tax from R.A. APTERCOL W=E
Revenue from lease fee - o X=1
Total current revenue - | Y=V+W+X
Subsidy - T - . Z=N
* Subsidy ratio o AA=ZIY

" Repaymentratio AB=(K+R)yY

s noted that leveled allocation of lease fee was applied for EBRD cases, taking into
_consideration of qunte mtense repayment schedule for relative short period under EBRD
condmons :

2 - Econowc ANALYSIS

Based on the economic beneﬁt of the pro_lect esumatcd by the peOple § awareness survey
conducted in thls sludy and lhe pro;ect cost, an economic analysis was conducled

' Applted precondttlons and assumpuons are as foHows:

- Currency umt is ROL and the value of ROL is a constant one expressed at the June 1999
pnces : L :

Projcct Lnfc. 30 ycars since the start of pr0ject unplcmenlat:on

AILG:3



Part AltiBraita: Appendii—ﬁ Financial and Economic Analysls

Target Year: 2010. l’rohl 2010 on the values of O & M cost variables arc assumed to keep
the 2010 level. '

- Implemcntation Period: 5 yéars 2000 to 2004, .
- OCC (Opportunity Cost of Capital): 10%.

- Conversion factor: 98.4% to capital cost (mmal and rcplaccmcnt cosl) taking account of
customs duty for forelgn componenls : '

The cost benefit strcam of the project, which calculates the EIRR (Lcononuc lntcrnal Rate of
Return), NPV (Net Present Value), and B/C (Ratio of Benefit to Cost), is shown in Table AIL6.5.

Obtained EIRR, NPV, and B/C are as _beIoW:

NPV (ROL 1,000,000) BIC TTTTTTRIRR @)
26,168 - 103 . | 16

Results of the sensitivity analysis are as shown below:

Condiions |- EIRR (%) (mﬂ]:(':r\l’m) B

" Cost:420% | . - NA . 137,067 | . 086 |
Cost: +10%, Benefits: -10% U NA ' 139,784 ) 0.84

Benefits:-20% |~ . NA | . -142400 ] 083

- A]_.l-6-"4.."_ -
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Table All.6.5 Cost Benefit Stream for Braila WWTP Project
{Unit: million ROL)

Projcet cost Economic Discounted cash flow**
. Benefit - Cost
Year {investment | O&Mcost | benefit (C-A-B) c
cost* (A) ®) © ost Benefit
2000 36,785 0 -36,785) 36,785 0
2001 154,174 0 -154,174 140,158 0
2002 216,161 0 -216,161 178,645 0
2003 238,180 0 238,180 178,948 0
2004 178,679 0 178,679 122,040 )
2005 -0 8,790 325,529 316,739 5,458 202,128
2006 0 8,790 325,529 316,739} 4,962 183,753
2007 0 8,790 325,529 316,739 4,511 167,048
2008 0 8,790] 325,529 316,739} 4,101 151,862
2009 0 8,790] 325,529 316,739 3728 138,056
2010 0 8,790 8,790} 3,389 0
2011 ) 8,790 - . -8,7904 . 3,081 0
2012 196,800 8,790 - . . .205,590J 63,507 0
2013 -0 g790] | -8,790]] 2,516 0
2014 0 8,790 -8,790)f 7315 0
2015 0 8,790 : -8,790 2,104 0
2016 0 8,790 -8,1%" 1,913 0
2017 0 8,790 -8,790 1,739 0
2018 0 8,790 . T .s,ml : 1,581 0
2019 o] . 8790 -8,790) 1,437 0
2020 196,800 8,790| -205,590“ 30,560 0
2021 0 8,790 -8,790)! 1,188 )
2022 0 8,790 - 8,790 1,080 0
2023 0 8,790 87904 T 982 0
2024 0 8,790 r -8,790} 892 0
2025 0 8,790 -8,790} 8t 0
2026 0 8790 | - -8,790] 738 0
2027 ol - 8790 . 8,790 - 670 0
2028 | . 196,800 . 8,790 . 205,590 14,256 0
2029 -0 . 8790 -8,790 554 0
Total 1,414,378 219,750] 1,627,615 6,183 816,678 842,846
~ * Conversion factor = 0.984 ' o
" #* Discount rate = 10.0 %
- o ' EIRR= 11.6%
NPV = 26,168 miltion ROL .
B/C = 1.03
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Part All/Braila: Appendix-7 Environmental Impéct Assessment Survey

__ ~ APPENDIX 7 o
ENVIRONMENTAL IMPACT ASSESSMENT SURVEY

1.~ INTRODUCTION

1.1 THE OBJECTIVE AND SCOPE OF THE STUDY

According to “Scope of Work for the Feasibility Study on Wastewater Treatment Along the
Danube River Downstream Reach in Romanian” agreed upon between Ministry of Public
Works and Territorial Planning (hercafter called as” MPWTP) and Japan international
- Cooperation Agency (hereafler called as JICA), Environmental Impact Assessment (hercalter
called as EIA) would be carried out based on the Romanian regulations as a part of the

Feasibility Study on Wastewater Treatment along the Danube River Downstrcam Reach in
' Romanl'm lhe objeclncs of the LIA are as follows '

(1) To review the emstmg envrronmental condutmns in I"iA study area;

(2) To assess environmental ipacts of the proposed projects, and .

(3) To propose countermeasures for nul:gahng nnpacts and environmental momtormg
plan. :

" The anronmenlal lmpact Assessment areas cover lhrec cmes whwh are Bral!a Galatn and
Tulcea ' : : : L

'-_1 2. EIA SITUATION IN ROMANIA

The melhodology for EIA i is oullmcd in “Official Order of Romama, No. 125l 1996 » jsshed by
MWFEP. The appllcatlon procedurcs for EIA are prcscnbcd under “l’ernnillng Procedures for
Economi¢ and Social Activitics Having an" Environmental Impact According to the -
Enwronmental Protecuon Law No 137/ 1995, Aprll ]llh 1996 ” by MWFE l’

" The Order No 125 sets out lhe typlcal contenls of an envnronmentai assessment as follo'ws

- '(]) ln(mductlon methodology and goals _
_ (2) Engineering baseline including function of the progect -
(3 anronmenlal baselme mcludmg, ' o

. gcology
- soils _
_ - water resources
-2 climatic data : ST S Cen :
- aquatic and terresmal ecology, mcludmg f]ora fauna aquatlc habltats and
: rdeltas . . S .
- spcio-gconomic and cuilural lssues mcludmg lhe proteclmn of hlstonc
_ buildings : : . D :
- health, pollution and mlcroe!lmauc issues, and
_ - noise, transport and affected population
- (4) Pollution issues, mcludmg water pollutnon/waier qmllty air polluhon nmse and
~ vibration, - radlahon waste managcmcnt and toxlc/d'mgerous subslance
) managemcnl L ‘ :
L _(S) Environmental 1mpact Tlus compnses two categones mma] sludy and monnormg
study, whlch address Avater lmpact air lmpact flora and fauna, soil and subsml

AT
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(6) Mitigation/reduction or elimination df impact, and
(7) Evaluation of final impact and conclusion.

According to the Law, the wastewater treatment plant development and improvement program
is required to submit the EIA to the local regulatory agencies for review and public debate. The -
- commenls made thereon arc then incorporated m the FlA report wh1ch is submltted 1o
MWFEP for ﬁnal approval

Two steps are gcnerally taken for the assessment; Initial Environmental Examination (IEE) and -
EIA. Although there arc no IEE national guidclines at present, the 1EE is basically designed as
a means of reviewing the environmental integrity of projeets to determine whether ElA-level
studies must be pcrformed In this sense the IEE is used for project screening to dctermmc 5
which environmental unpacl ilems require a fuli scale EIA. :

fn accordance with Law 137/1995 and other relevant regulahons; EIA shall be carried out only
be certified Natural or Legal Persons. The analysis of samples for EIA shall be completed only
by specialized laboratories using adequate equipment and mcthodologles in conformlly with

the cmstmg norms and regulations. : : '

1 3 THE REGULATIONS useo IN EIA STUDY

lhe regulatlons uscd in E[A study are shov.ed as follo\\s

(l) Enwromnenlal Protecllonla\\ No. l37ll995 ‘ .
- (2) The Order of Ministry of Water, Forests and Enwronmental Prolcctmn (MWI LI’)
- No.125/1996 - EIA; . - S : L L

(3) The \\’ater Law, No. 10711996 : : : o

(4) NTPA 001 — Load lumls of Pollulanis ln Wasle Waler D:schargcd m Watcr,

L Resources _ o

(5) NTPA 002 Quahty lndicators of Wastc Waler Dlscharged mto Sewage Systems

(6) STAS 4706/1988 -- Surface Waters (Categories and Quality Condmon),

(7) STAS 1342/1991 — Standard for Drinking Water Quallly, ' : :

(8) The Order of MWFEP, No. 756/1997 — anronmenhl Protectlon for Sml
~ Pollution; _
{9) The Order of \l\VPL? No 462il993 = Ma‘umum Concentrahons of Efﬂuenls

Pollutants Emitted into the Atmosphere Gl\ en for Emissions Levels; o

(10)STAS 1257471987 — M'vcnnum Allowable Concenlrallons for Alr Pollut‘mts in

Human Settlements;

« 1)The Governmental Decree, No. 71!]996# l‘lrc Prccaullon :

(12)The Order of Health Ministry, No. 1935/1996 -~ llyglene at Workmg Places
- {(13)The Work Protection Law, No. 20/1996; . =« :

(I4)The Order of Health Ministry, No. 536/1997 - Nonse Admissnb!c chel at the .

~ . Limit of the Dcvcloped Location; : '

(15) STAS 12025/2-81 - Vibration Standard, and
- (16) STAS 1000911988 Urban Nm_se Slanda_rd.

1 4 EIA IMPLEMENTING ORGANIZATION AND SPECIALISTS

Rcsearch and Devclopment National Institute for anronmcnlal Protection (hereaﬂer cal!ed as
ICIM Bucharesl) which is selected as the implementing ‘organization for EIA"is tertified by
MWFEP for performmg E!A with the certificate R-EIM-1-764 (bé valid from fan. 28, 1999 to
Jan. 23, 2001) for lratasporlauon power supply cwnl and h)'dtotechnlcs constructlons wastc

Alm_-’z
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management, tourism, industrial activitics, water and wastcwater treatment.
Address: Spl. Independentei nr. 194, scctor 6, cod 77703, Bucharest 78, Romania

Tel: 40-(0) 1-637-3060
Fax: 40-(0) 1- 312-1393

The EIA Survey works is perfdrmed by the following specialists:

- Team Leader for all the three projects — Dr. Alexei Atudorei
- Team l eader for cach cu) '

Tu!cea — Mr. Gabncla Plelrareanu
Galati — Mr. Mihaela Chiarescu
Brai_la — Dr. Vasile Calin

- Five éxpérls for cach city (sewerage, hydrolo’gisi, geologist, ecologist and sociologist)

2, _' EIA FOR BRAILA WWTP PROJECT

The prcscnt enwronmcntal situations and the potenllal impacts on the environment afler {he
construction of WWTP are defined and the results and possibilities to reduce or remove the
cnv;ronment lmpacis are sho\\ nin _followmg paragraphs

2. 1 DESCRIPTION OF PROPOSED PROJECTS IN THE FEASIBILITY STUDY (FIS)
B The delalls of proposed WW f Pin FIS Study are summanzcd in labie AlL7. l

Al
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Table AH 7.1 Summa;y of proposed WWTP in Braila Cn‘y

[tem

Descnptmn of Proposcd WWTP

1. Location

The proposcd WWTP site with about 16 hectares is located on the northern
edge of the Cily area about 4 km downstream from the center of the City
along the road DI221 A (Figure AlLT.).

2. Capacity clc.

Service population in the year 2010: 257 006 (Total population: 257,000)
Design average daily flow: 98,000 m3/d

Design maximum daily flow: 115,000 m3/d

Design maximum hourly flow: 140,000 m3/d

3. Wastewater

Design influent quality Desugn effluent guality Slanchrd of NTPA 0{)1

Characteristics | BODs: 150 mg/l 20 mg/l 20 mg/l
$S: 180mgAd - 0 26 mg/l : 60 mg/l
T-N: - 25mg/l : R I 10 mg/l
T-P: 4 mg/l B : 1 mgfi

4. Treatment

Treatment method: Conventional activated sludge process

Method Treatment-process {low diagram:
Wastewater Flow -
Infinent Bar Grit .
Scree Charnber
Prémaryrclariﬁers', Acration Tankand |, | Oil B
- . o S Sl
o ) Final Clarifters .- - N fraps S
© Wet Weather Flow : l " Effluent
: ) Chlorine ' : >
' -] Contact Tanks :
Danube
. : ;i . River
Discharge
Pumps
Sludge Flow
Raw Studee - l)isr}osai
: - Gravity Anacrobic i Mechanical
> Thickcnefs > Digesters > Dewatering > .
5. Sludge Dewatered sludge producllon 63 m3ld (22 995 m3/ycar)
Production or: 13 tonfd (4,745 towfyear)
- _and Disposal Dlsposal method: landfill at Bfall’i Solid Waste Disposal Slle
6. Lifcof The lift of facilities:

Facilities

Machinery and equipment — 30 ycars '

Civil facilities - 50 years

Source: MCA Study I'eam

AUT-E
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2.2 DESCRIPTION OF THE ENVIRONMENT

2.2.1 CLIMATE, AIR QUALITY (ODOR), NOISE AND VIBRATIONS
(1) - Climate

The climate characteristics are summarized in Table A11.7.2.

Table All.7.2 Summary of climate characleristics in Braila

Item Dcscripliou

I.Climate | The cimntc of Braila City belongs lo the continental climate sector.
2. Temperature | The average annual temperature in Braila City: 11°C
The average monthly temperature in July (the hottest month): 23.1C
The average momhly temperature in Jan. (the coldest month): - -23°C
3. Freezing Day | The average number of snowfalls (l’l)’ 15 days
| The average number of snow covermg day: : oo 416
_ days
4. Precipitation | The average annual precipitation: o )  440mm
~ | The average monthly precipitation in June (the max. mbhlh)' . 65mm
The average monthly precipitation in April (lhe min, illOlllh) - 25mm
5. Wind “The average annual frequency: :
Prevailing wind direction is NE to SW and thc average fruqucncws ar¢ 25.14%
10 284% ‘

Source: Bratla Cll) and ICIM

(2) AII’ Pollutlon (Odor)

Sources of air pollulmn arc not very |mp0rlanl in lhIS arca, Ihe f'\ed ones ccns:st in d\\cllmg
buildings cquuppcd with heatmg system based on wood or methane as well as in local industry.
The road traflic contributes as mobile sources.

Braila is one of the mo_re 50 municipalilies of Romania where measurements of the usual air
pollutant concentration are systcmatic_ally performed according to the world-acceptcd praclicc.

Mcasurcment resulls show that the average conccntlallon values of the gascous pollulams are
lower than MAC Ones. Ma\lmum valucs on 24 hours arc presented in Table AlL7.3.

Table AH. 7.3 Average concentrations of gaseous poliufants .

Indicator | Maximum Concentration Maximum  Accepted Comentratlon
R L S S (MAC)

NO» (ng/m3) 60 o ' {100

SO» (ug/m3) - - | 153 . - {250 -

-. - Regarding odor, the results of measurements infaround proposed WWTP site arc presented in
Table All.7.4. The tocations of sampling points are shown in Flg AlL7.1, and the samples arc
taken at 2.5 m above the ground lcvel

All-7-5
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Table All.7.4 Some resuits of air pollution méasurements in the WWTP sito (July 1999)

Parameter | Boundary | 50m from | 150 m from | Limits for 30 minutes sampling
fence = | boundary boundary pcrlod accordmg to RS 12574/1987
fence fence
S 0 0 10 0. 0] 5
(mg/m3) - - : :
NI 0105|0105 | 0105 03
(mgfm3) . : : .
Odor Level {1 N ! 5

Source: IC IM

The resulls of survey show Ihat hy drogen sulf' de and ammonia concemranons as well as the '
odor level infaround proposcd WW] P sile are kecpmg ata relalwely low !evel '

(3) Traffic, N0|se and Vlbratlon ce

As lhe proposed plant land is located in the sparscly dcvcloped area, therefore, no severe lraﬂlc
congesuo_n noise and vnbrahon problcms are expected during the plant construction.

2. 2 2 GEOLOGY AND TOPOGRAPHY
: (1) Geology and Topography

Bralh town is located at a _|01nt pomt of f" ive gcographlcal units: the Damlbc ﬂoodplam the old
Macin Mountains, the Baraganu Plain, the Low Sirct Plain and the Covurluiului Plain. Terasa

. Brailei is the morphological unit that Braila town belongs to. Relief has a monotonous feature.:
with isolated variations in level (Lacu Sarat and Lacu Dulce) presenting a smooth slope from ‘
East to West and from North to South. The town average altitude is of 15 up to 30 m the ~
highest points being f011|1d in the town center and in Progrcsu quartcr that is snuatcd in the= "
North — East arca. . S

VWTP is planned fo be located on lhe northemn zone of Bralla town '1b0ui 5 km far from lhe o
center of the City. Presently available land for the Braita WWTP is a farmland of about 16 ha
arca. This land area is considered sufficient to provide all the facilities required for the,
preliminary, primary and SCCOIld’lr) lreatment There WI" be a spacc for any future plant"
e\pfmsmn facilities. - :

Three fevels form Ilthology of lhc bmldmg foundanon ferrain i in Ihls zone R

1} A Iocssml lcvcl w1th a lhlckncss 0{' IO - 1 l m lhal is sensnwc '1t Iu:mcctal[on and conslsts in
loessial clay dusls cla) loess and dusly loess; Y : -

DA sandy Ievcl that reaches to lhc dcpih of 17 18 m and conlams Ioosc and lmmerscd sandy '
dusls dusty sands clay sands, and fine sands; its pcrmeablhty coeﬂtcucm is IO 5 mfs and '

3) An mlpcrmcablc clay Ievei locatcd undcr the sandy level thal conhms dusty clay clay dusts:;
~as well as )ellow red and/or ashy cla} : e A 5

The surmundmg arcas of thc planl site are agrlcullural Iands and presently nealhcr resadences
nor ma_mr struclure exists wnlhm 300m from the site. : L

LTS -
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(2) Seismology

Braila town belongs to a seismic macro-zone of YHi degree according to the Romanian
standard STAS 11100/1 - 77. After the other Romanian standard, namely STAS 8879/7 - 1975,
the territory of Braila town is divided into two scismic microzones of Vil-VIII and V111 degree.

According to the catculation Normativ P100-1992, Braila town territory correspond to the
calculation seismic zone “C” with a coefficient K¢=0.2. The corner period is Tg=1.5s.

3) Soil

The main soil fype is the carbonate cernoziom. On small areas there are also alluvial soils.
These ones are soils characteristic to the flood plains formed upon recent alluvial sediments,

~more or less stratified. Asa rute these soils are frequently subject to gleization being situated in

the valleys that are periodically flooded and have the phreatic layer at low depth. Interruption
of their solidification process duc (o the continuous disposal of new sediments at each flood

event is another characteristic of these soils. - Also they are usuall) relalwely fertile being
well supplied with nutnems from the scdnmenls that prlmar) are soif material from the
catchment area. : :

2.2.3 FLORA‘AN'E.) FAUNA

) (1) Terrestnal and Aquatlc Vegetatlon

: The natural characterlstlc vegelatlon was lhe steppe lype as well as Ihe river mcadow and pool

type one in the past. This vegetation used to grow in plain arcas and in Balta Brailei pool. The

. - steppe vegetation can be found nowadays only on about 460 ha of natural meadows and areas’

aloug dykes and |rrlgat|0n canals bemg rcplaccd 90% by crop vegelallon

. The. w:Id grmmuaceae are predommant spe(:tes on the natural meadows. Some other ﬂOI”iI
- species such as shepherd’s purse, knot g} ass, whirlwind, brisle gmss dandehon wor mnooa’
- et could be also found. : .

Wood vegeiatlon species Ilke sole tree bushes small wild cherry, sma" a!mond free, and black

~ nut tree could more rarely be met.

'I'ree vegelalion is Icss r‘epresented in this arca. There are although some meadow river forests

. formed primary by willow and poplar and sccondary by oak and other species. Lacu Sarat

Forest of 450 ha situated near Braila town contains oak and acacia maml) In small proportions

- there grow also elm, ashiree and other species. Two pine zones have becn phnted along lhc

dnve rmd lhat passes ihmugh lhlS forest

' Psamophyle vegetallon spcmes I:ke camorm!e and sand w .r”ow grow spomancously on thc sand

dunes

. H_a!o‘phyte vegetation well developed in Braila southern zone is the only one capable to grow
_in the salty soil. It is disposed in circular zones or patches according with the salinization
' degree and is reprcsented b)' some small plants wnth a lhlck rcd and full of water stem,

"F'

’lhe aquat:c vcgctatlon is rcpresemed maml) by a large number of ﬂmnng and submerse

SpCClcS from hydrophyte group:as.well.as by plankton and macrophyte along pools 'md

- 1rr1gal1on canals banks therc grow bulrush reed scdge Duich ruah and S0 0n.

AlLT7:7
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(2)  Terrestrial and Aquatic Fauna

" Both sedentary and migratory animals live in the arca. The human actions like steppe upturning,
embankment and draining of Large Island of Braila and realwatron of lrnganon system hrw
been followed by fauua chauges : ‘ :

© some spee:es dlsappeared :
individual number of other speeres decreased wolf \-.lld lurkey, pehcan
some speeles have migrated to other places;
other species accommodated to life conditions on irrigation canals or cultlvated fi elds for
mslance wild dueks feed wrlh sunﬂouer sccds '

The most Nuterous mammais are the sleppe ‘type ones: fi eld mouse, steppe mouse, l”lbblf
ground sqmrrel hamsler Of hunimg lnteresl are muskrats ihat can be found in Iarge uumber

Dears fe‘(es 'md ‘rabbits could be hunt in the forests. Many water 'md forest specres of blrds
belh sedemary and uugratory populale Brarla zone '

) Around the waters live duck blg geese, seagu!l heron lapwing, white- frouled goose, smpc

moor hen, woodcock, eastern flossy ibis, etc. Swans neslie on the Insula Mica (Small Island)
‘and even on some lakes. Many shrlmgs lwe in steppe and in seme wIIages A Iarge part of
them mi grale in lhe autumn. :

~ One can meet a!so quml pfirlrldge bee catcr sparrow ha\\k turtle dove, bu?zard f sher eag!e
-~ and lutle owl mdwiduals bul not so many ol‘them ST :

erd eock crow, magpse sl\ylark mghungale tit and 50 on Iwe in foresls Loeal ﬁshes are.
© carp, crucian carp, shealﬁsh, pike perch, barbel tench plke lake herring, bleak roach popc :

Amoug the mlgl"llﬂl’} ones some are of economic 1mportance sterlet sturgeon and herring.
- Population individual number.of some fish species like plke sturgeon, sheatfish 'md zander has
decreased durmg the last two decades : : e :

2.2. 4 WATER RESOURCES
- (1) _ Ground Water '-

luo aqtul‘er Iayers could be rdentlﬁed

Te fhe phreat:e Iayer laklng refuge mn lhe sandy ievel placed at the basrs ofloessml Ievel The'
" natural water supply source of this Iaycr is the precipitation water- mﬁltrated through the
loess grains and stored in here due 0] lhe lmpermeable clay hyer found uuderneath ata
~depth around 20m‘, IR TP e : : :

o The aqurfcr Ia)er of average deplh el' aseendmg lype in lhe fower sand and gravel ievel :
lis water supply source is the Danube River that mﬂuences the underground water regrme'
of the entlre Bralla town plalferm zone.: - : T : :

An 1mp0rlanl geueral ralsmg of Ihe phrealre la)cr level from l(} - ] l m 10 3 4 m uuder o

Ihe terrain surface has been registered in this afca in the last 10 =15 years. ' The phreatic layer
©contained initially in the sandy level has'gradually raised up immersing the loswer part of the
' loessial level. Some degradation of the dwelling buildings have been noticed 'ﬂ{h()ugh these are”
founded as a rule on improved lermm :md plles of Compacted earth or Ioess pillows. - -

AILT:8
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Systematic rescarch worl\ has been carried out aimed to determine the causes of the h) drostatic
level of phreatic layer. These studies delimited three underground water zones/cupolas their
h) droslallc Ievels bemg lhe followmg ones

Cenlral zone C+16.58m
Penitentiaries zone  + 12.50 m
Progrcsu Plant 'zonc' +12.50 m

The cupola h)droslatlc level reaches a-maximum value durmg sprlng and a nnmmum one in
aulumn especmlly in October. :

The water vclume s(oragc timé and yearly rates for the central undergro'und water cupola have
been established within lhc slud!es [he conciusmn was that thc phenomenon is stablllzcd on
vertical direction. :

The main causes of hydroslalu: level mcrcasmg m B!"il"l town area are as 1t follow

i) r‘nsed hydroshlic level in the Braila Plain arca togclhcr with e\ustcnce ofa underground
water fund having a high hydrostatic level in the North-West part of Braila town arca
guleraled by leakage from lhe irrig‘mon systcm S T ; ‘

2) geological formaltons of ihc f rst aquifer iaycr are fine and dusty sands the minimum \"lltle
of their thickness being of 1 m in the Danube flood plain arca; these formations n,ducc
very much the hydrauhc sccuon of water dlscharge into the_ Danube :

3) the pcrmeablhl) coefﬁc:cnl of lhe same hyer is IO -5 mls whlch mdlcatcs a medmm that
penmts onl) a slow water movement o : :

4) lhe hlghcsl vaiues of the hydrauhc gradlenls are I 100 havlng dlrccl lmphcalmns on 1 the
: water retentmn' ‘ ‘ : :

5) undcrgmlmd water rctcnhon in cupola form is a phenomcnon specﬁ' c to the Iarge urban
settlements located on loessml plall‘onn asitis alsa the case of Braila town;

0) lcakagc from lhe urban water supp]y and sewage syslcm

7 'exlstence of bmldmgs -md asphalt cover of th slreels lhat hmdcr the evapo persplratlon
':proce-:s - : , _

3) lhe pcrmc'\bilily coefficient of the clav dusts that cover the Braila platform area has a small
" value of ]0 5 mls whlch does not pcrmll a rap:d dralmge of the 1ea!\ftgc to thc undcrncalh
sand lcvei e : : :

His thought that c'mscs 6) 'md 7) are the main ones of the raismg of hydroslahc lcvel in Bralla
town area. : : :

The Danubc River mﬂuences mamly lhe cupoh found n lhe Mood plam Zone. Olher level -

increases are not e\pectcd but a supp!cmenlary ‘water conlrlbutton cou!d c\cpand the cupola :
surface. - : . _ _ :

o Undcrgrouﬁd_‘\'\ﬁter'qualily in the sitc as ras_ﬁlting from ICIM measurements performed for this
" 'study purpose area is presented in the Annex 3.

A9
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(2) Surfaée Water

Main surface watercourses in the area are the two branches of Danube river that frame The
Large Island of Braila; Macin on the right and proper Danube on the left. In this area Danube
presents the characteristics of a low land river with a smooth stope bigger upstream between
[arsova and Braila and smaller downstream from Braila to Braila. Puc to the embankment
works in Braila Island area that led to the narrowing of the riverbed, the levels during flood
periods are now higher than they used to be under natural conditions,

There are also some lakes in the area the most important being 1. acu Sarat to the southern limit
of the territory. This lake is supplied from precipitation as well as from phreahc layer
contribution but these can compensale only partial the very intense cvaporatlon in summer

time. : : '

_Somc sprmgs could be noltced on the hlgh bank of the Danube al d|fferenl levcls lhcy are
covered nowadays by the bank malntenance \\orks and the water is dramed :

A surface dcpression exists to the Soulh Wcst part of the area. This is filled with w étcr in the
long lasting abundant precipitation pcnods and forms the so-called Lacu Dulce But gradually
evaporation and slow seepage lose water in the underground.

23 IMPACTS“ ON ENV__I.RONM‘ENT.
2.3.1 IMPACTS ON SOCIOECONOMIC CONDITIONS
(1) Wate'r Rights and Righté of CVO‘mr'nOn

© As mentioned in prcwous section, al prescnt all the wastewater used to be dlscharged dlrectly_'_ '
into the Danube River through several wastewater outfalls without any treatnent. According to
the F/S Study after WWTP being put into operalton the existing outfalls will be closed and all
of the wastewater will be collected and treated at W WTP, and the pollution load dlscharged to
the Danube River will be reduced obviously. 'lherefore the project unpiemcmahon will not
create lhe impact on lhe fishing rlghls : :

Before and after the projcct implcmentalion there are no changes about the volume of
wastewater discharged to the Danube River. Besides this, the infake’ for water supply system ‘of -
Braila City is located in the upstream of 15 km from the center of the City, and the intake’ for
Galati water supply system in the downstream of Braila City is located at more than 10 km as
far as Braila WWTP outfall. Therefore, it could be considered Ihat the eﬂecl of wasthatcr on
- water nghls is negholble i

In Bralla thcre is one s“nmmng pool \\rthh is localed on lhe left SIdc of thc Damlbe chr .

bank (in the City Hall area) and the unauthorized swiniming arca on the nghi side- of the

Danube River bank in the ferry-boat area. In addlllon, the inhabitants usually swini along the
Danube River bank where are unauthorized arcas by the local health authoritics. However, as
mentioned above in the future the existing outfalls will be closed and all of the wastewater will .
be collected and treated at WWTP, then: dlscharged at the downstream of: the City.: Iis
estimated that lhc rights of common w il be lmproved by lile prOjCCt unplementahon E
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(2)  Public Health Condition

“Treated Wastewater

The results of wastewater characteristics survey at existing oulfalls along the Danube River
reach of Braila Cily revealed that the number of total Coliform Group in raw wastewater,
. which now is discharged directly into The Danube River, is about 2.4 X 106 no./100ml to 2.4 X
108 10./100ml. While the number of total Coliform Group in The Danube River (I km
downstrcz\m from the outfall of proposed WWTP Aug. 1999) is 2.8 X 103 no. /100ml to 3.5X

103 1o/ 100ml, which has exceeded the standard (l X lO2 no./ lOOmI STAS 12585/ 1987) of
water for swmumng purposes

' Accordmg to Ihe F/S Sludy aﬂer WW'] P bemg put into operallon aII of lhe existing 0ulf1|!s
will be closed and all of the wastewater will be collected and treated at WWTP. The number of

total Coliform Group in WWTP efftuent will be meet the standard (1 X 106 no./100mi, NTPA
001) of wastewater discharged in water resources. Hence, during W\WTP operation stage the
: pubhc health condnt:on wnll be improved certainly. :

: Sludge .

' The excess sludgc generatcd from WWTP will be transported and dlsposcd at lhe Solid Waste
Disposal Site (SWDS)} located in the north\\est of the City about 4.5 km from the center of the
Clty The lmpacts of excess sludge will be discussed in followmg paragraph. '

(3) Waste

. Accordmg to the Cn) $ ‘estimate, lhe cmslmg SWDS is capablc of receiving lhe present level
* of solid-wastes until-2002. A construction plan of new SWDS is now under consideration,
. which will be provided with polyethylene liners at the bottom. The collected leachate will be
brought with trucks to the public wastewater system for the final treatment. The results of
* wastewater characteristics of leachate from SWDS in Braila indicated that the concentrations

~ ofthe organic substances (BODs: 3,824 mg/l, CODpq: 7,742 mg/l), NH4-N (592 mg/l} and ol

© (528 mg/l) haVé exceeded the standard (NTPA 002/1997) of wastewater discharged into

municipal sewage system subs!anllall) Meanwhile, the number of total Coliform Group in the

. leachate is also relative high (3.5 X 108 no/lOOmI) All of these may contribute a negative

: |mpact on groundwatcr Therefore, it is necessary (0 complete the new SWDS that will be

. properly chIgncd and managed from the environmental viewpoint before Braila WWTP is put

© into operation, taking into account the groundwater pollution problem and the volnmc of €Xcess
' sludge (63 m3/d or 13 Ud) generated from WWT P :

(4) - Hazards

L The results of geologlcal surw::y IlldICa‘[Cd thal the surface (0 to lm) al \VWTP site is vcgctable

- soil and the bottom (1 to 10.m) is plasllc black and grey clay, and N-value of WWTP site
~ ranges from 10 to 40. Taking:into consideration the WTP:site locates in the scismic rcgion, a
. careful aselsmalic structure dessgn will be consndered in lhe planning and design of the

o _vastewaterlreatment factlltles

L Biogas res'ulting fro'm sludge digester is a potential explosive fuel. So in some conditions there
exists the possnblhly of producing accidents with major ¢ffeets both on facility operation and
*mamtcnancc sfaff (such as bummg, dlffcrcnt phySIcai or mental i injuries sometimes even Iclh'll)

- and on teclmologlcal objeclwcs Receiver water and/or soil and subsoil in the area ‘might be

: aftcctcd b) splllagc of ]:qmds followmg the breaking or deslructlon of techno!oglcal objcetives.

AL
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These events may appear in case of the incorrect operation and maintenance of sludge
fermentation lanks and/or of biogas tanks.

In addruon the chlormauon process is lo be carcﬁllly controlled, avoiding ovcrdosmg of
chlormc 'md by respectmg thc opcmtlon and maintenance instructions, : :

2 3 2 IMPACTS ON NATURAL CONDITIONS
(1) Topography and Geology

" No sngmﬁcant changmg of the cmslrng lopographrc condrlton mhround the WWIP site is
identificd. Based on the results of geological survey, soil in the WWTP site may be considered
to be sofl at some extent for supporting the structures, thus Qppropnatc iypes of foundahon

-should be considered for the structural plan, =~~~ .~ - - - :

(2). Groundwater -

As shm\n in lable AlL7S, the results of groundwatcr survey aU’around lhe SWDS mdlcaled
.~ that the number of Coliform Group ranged from 1.6X 102 no./100m! (upstream) to 2.4 X 104
no./100m! (downstrcam), which already excceded the standard (under 10 no./100ml, STAS
~1342/1991) for drinking water, and the groundwater around the SWDS has been polluted at.

some extent, especially for the Coliform Group. Hence some countermeqsures for protectmg
ground“ ater from pol]utlon should be consndered co

' Tab!e Aﬂ 7.5 Quahty parameters of the groundwater in lhe Brar!a sofrd wasle tfrsposa! srte

Parameters . {Max. ... | Upstream: kDownslreaml Downstream 2
o T | Desirable-  Lorswbs - | OfSWDS | ofSwDS
) Max__ _ A
S , - .| Permissible. ‘ ol
Color . . -~ <. T Tz T er . o lss i
pH o e s~rass [734 a8 728
SSmghy . - |- . [34s55s - |97 . |i1505
Polassium - permanganale 10-12 L '10.12__ 1232|2054
consumption (mgll) ‘ A I A
fron (mg/ly . |0.1-03 028 |o3s . |ias
rviagﬁéé]im(mgn) “}s0-80 - o |s468 - 8227 ... [843 ..
Twbidity . S0 sy o a9 o fas3 e
“otal umber of bacteria at | Under 300 Over300 | Over300 - | Over300
379C UFClem3 RS N
Coliform bacteria/100 cm3 | Under 10| 1,609 , - | 24,000 - . |5420 ..
Feeal Coliforms/100 em3 - [Under2 - - |22 0.~ . [180 .. - }27 1. =
Fecal  streptococcus/100 | Under2 - = F7 = 0 [79 00 fe pg T

(3) Hydrologrcal Sltuatron B

' Accordmg o FIS Stud),r the ﬂow raté (] 62 m3ls ma‘clmum hourly ﬂow) of cmuent from _
WWTP is insignificant comparmg with “the ﬂow rale of the Danube Rr\er (l 350 111315 o
drought pcrlod flow) lhc effccls of lrealed Wastc“ater on hydro!oglcal srtuauon of D:mube :
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River arc negligible.

In addition, based on the design eftluent flow in F/S Study, the pollutant diffusion and dilution
characteristics are analyzed by using “MIKE 11" model, created by Danish Hydraulic Institute-
November 1992, Version 3.01. The calculation results indicated that complete mixing is
achieved at a (||stance of 2km downslream of WW [ P owtfall in all cases studicd here. '

(4) Fauna and Fiora

Braila town WWTP is provided to be located on a site belonging at the present to Vadeni
Commune. The site land is now used for agricultural purposes Obviously the type of land usc
will be changed 50 Ihe crop planls and the associated Illtle f'mna will d15‘1ppear '

_ Smce Danube chr water is of first quality category afler tlle lohl mixing length one could
appreciate that no ncgatwc consequences on the '1quat|c ﬂora and f'mm wnhm Danube chr
and/or Damtbe Delta area are (o be e‘(pectcd

2.3.3 ENVIRONMENTAL Pou_u'uon
E (1) f Water Potlut-ioij

in the period of July 1999 ICIM carried out an industrial wastewater survey and analyzed for
~ the wastewater discharged from 3 typical factories. The results (Annex 5) revéaled that the
: concenlrahons ‘of toxic materials, which may effect biological process for wastewater treaimcnt,_
are under the standard of NTPA 002/1997. This can lcads -the conclusion that industrial -
\\astcwater wlll don t comrlbutc a sugmf cant lmpact on WWTP mﬂuem characterlstlcs '

anwonmenhl Impact dunng Conslructmn Period

- During construclion’ ‘period th'c 'éanilary \{faste'i\"iter géneriitéd from site administration housc
may affect environment temporarily. Therefore, this part of wastewater should bc collected and -
treated by some approprlatc.r o '

During the construction stage, every precaution shall be taken to prevent the spillage of wasle
form construction sites to the nearby waterways. There will be no major facility applied during -
~construction that may affect the surface or the ground water. Roules, dircctions and hydraulic
~ conditions of the streams and stormwater drains, presently dischargmg water to the Danube
River, nced not to be changed duc to the construction works. The construction of all the
"~ different elements of the 1mcrceptor sewers has no direct impact on the qualily of the surface
" water. There will be no major construction activities in strcams or drains, except outfall
. structures. Although the works in the streams or drains could be minimized to the extent

practicable, unavoidable 'activily'may take place in the riverbed during the low-flow scason. -

- The effluent outfall structure should be of such lhat can dwcrt and disperse surﬁce watcer flows
~to prévent erosion and to protect slopes of the’ rwcrb'mk The structure should be Imed and
pro\'lded with energy dISSIpalCIS at dlscharge pomls to 'wo:d erosion.

o Storm \\ater runolTs from lhe consirucllon site should be collected and dramcd through
. propcrly dcsngncd dfamagc dllches to the marby streams or othcr waler\\"iys

Ovemll durmg lhe construc{:on pCl’lOd no '\pprccnblc 1dversc mlpacts lo the surfacc w aler or

AILT-13
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ground water infaround the construction site are identified.

Environmental lmp’xct durmg Opcrahon Period

The quantnl{es of pollulant toad reduction by thc prOJcct lmplcmcntanon are csllmatcd in Table
Al11.7.6 based on the F/S Study. From this Table 2,651 tons of BODs and 5,509 tons of SS per
year (in target year, 2010) will be no more discharged into Danube River, so the nnpacts on ihc
water quality during WWTP operation will be a positive one.

Table All.7.6 E strmated poh’utant Ioad generanon and reduchon (201 O)

Effluent Characteristics - IWithout Pro_;ect With Project . [Reduction ..
Average Flow Rate (m3/d) - [98,000 -~ 198,000 . - |0
BOD Concentration (mg/l) ~ |15D ' 120 T | B30
[BODToad (tonfyeary — [5,366 - [715 4,651 .
SS Concentration (mgfl) ~ - 180 20 - [154
- |SS Load (tonfyear) ' 6,439_ 930 L [5,509

Moreoxcr 715 tons of BODjs and 930 tons of SS per year (20]0) \\Ill be dlscharged into lhe_
Danube River with WWTP effluent. In order to assess the impacts of effluent on the receiving
water — the Danube River, poltutant concentrations in the mixture formed by the Danube River -

“and WWTP Efftuent have been simulated, taking into account river self-purification process - -

and especially phenomena like pollutant difTusion, dilution and dispersion that contribute to .

-~ this process. The results of simufation are presented in the 'Fable AlL.7.7, which shown that the. _
maximum concentrations of BODs and SS at downstream of complete mixing section (about 2 .

* km downstream from the outfall of proposed WWTP) will be under the Maximum Allow: able
Concentration (MAC) of first quahly calegory in STAS 4706/ 1998 (surface water. quallty)

Tab!e AH 7.7 Maxmwm concenlratron of poﬂutant in lhe mlxture o

Recewcllow sy - Q=350 0 Qavg 6000m R
LfﬂuentHm\f_(m3ls) Qd avg=}-14 |Qh max=1 62 Qd avg=1.14 E}h marl 627
Item . | MAC for | - | Maximum concentration on the complete ml\mg section (2
T - | Category -~ . | km downstream from the outfall of WWTP)

(BOD(mgM) |5~ (484 - [ass — Taso - [4s1 .

SS(mg/y . |60 60 ' 60 {60 feo 7]

NHg(mg/) {01~ fooor . foo093 . foora . . Joors

It should be pointed that the total nitrogen and phosphorous cbncentraﬁoné of the effluent- _
_exceed the MAVs mentioned in NTPA 001 as sho“n in Table All 7 1. There are thrc&: aspecls
~ which must be c01151dered :

1) The I)anubc Rwer has a Iugh capacaly of uplakmg lhcsc e!ements by d:lutmn (m drought- E _:. :
penod the dilution ﬁctor is more then 800 1), so, lhc change of water thty is an out of S
ithe qucstlon issue. :

~2) Dilution prmmple is accepled in Speaal courscs (GD 730/1997 Art 4 para 7)

3) Prowdmg dcmtnl' canon and phosphorous removal uml operallons m lhc ireatment proccss‘
- appears 10 be unrealistic to Ihe followi mg reasons: '

A4
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e The investment cost will be almost doubled for achieving negligible results as for as
“environmental protection is conccrned

e Risks to get bad cffecls on environmental due to complicated operation of denitrification
process and

. 'l"he nnplemenhlion of denitrification and phosphorous removal processes looks too
- ambitious for not stringent reqmrcments (there is no denitrification process appllcd in any
WWTP in the country, nor in the other riparian countries).

chcrlheless thcse steps of treatment ate to be considered in the next stagc of design.

ln conclusmn the lmpacl on lhe water environmental durmg WWIP operatuon will be a .
o posnwc one, if lhc plant will operate on the designed conditions.

(2) SO|I Pollution _

“To estimate the concemrallons of lyplcal heavy mela!s in excess sludge f rom proposcd WwTP
and to cvaluate the concentratlons of heavy metals in the soil infaround the WWTP site and
sludge disposal site, a survey on soil and sludge from existing W\VTP of Roman and Constanta
is carncd out The results are summanzed in Table All 7.8. :

Table AlL7. 8 Summa:y of heavy metals in so.rl (Braala) and siudge {Roman and Constanla)

, | Soit (Braila) . o - : Studge in existing WWTP

I{CI.ﬁ.' T EWWTP 'S!udg‘. Studgé | Max. D_esirab!c Min. Max. Averag | Max.
. o Dispasal Disposal - { - Max. | - i e 7 Permissible
site sitt - " | Permissible . .| Values of

) - i (Inside) (oulside} : . . Standard
Cimg/y Jo  {1s o |15 - o o feo - fwo . ]
cmgiy o - 168 |6 30-300 o o Jo 500
C,(mg |57, [a075 |74 20-250 28 | 137 |66 500
M, |45 |45 “[3s0  [eo02000 |- - |- |- -
wey | > : _ |
N,mg/) |17 |2475 |45 . [20200 . o 0 o |0
P (mp/) 82 |446 73 20250 - |8 - [1w2 s3 . [300
Z, (mg/) 270 420|210 100-700 - [243 |[1,600 [645 2,000

The analysis results indicated that the concentrations of heavy metals in the soil (WWTP sile,
* solid waste disposal site and agricultural ficld) and sludge generated in existing WWTP of
. Roman and:Constanta are under the Romania Standard. This creates a possibility to utilize
- digested and dewatered studge in agriculture. In present there are not standards concerning the
quality of the sludge that could be deposited on the agricultural field as fertilizer, but there is a
- proposal - that_will -be approved in the near future. The proposal -has been taken into
“consideration . thc present study, and- all the results obtained from the sludge analysis are
comparcd wlth lhe values from lhe proposal (lhe proposal is based on LU regulations).

(3 ) Oﬂenswe Odor i

Accordmg to lhe resu]ls of measurcmenls for odor mlaromld lhe Y \‘.’1 P site as shown in lablc
* AlL7.4, the concentrations of [13S (0 mg/m3) NH3 {0.105 mglm3) and odor level (Level 1) on

- the WWTP boundary fence arc under Romania Standard 12574/1987 (113S: 0.015 mg/m3,

N}{3 03 mg/m3_ and odor level: Level 5). Ihese results show that hydrogcn sulfide and

TERT
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ammonia concenirations as well as the odor level infaround lhc WWTP site are kccpmg at a
refatively low level. : :

In WWTP the odor may be emitted from wastewater treatment units, but the majority of it
comes from the sludge handling system such as digesters, sludge gas facilities and dewatering
© equipment. At this stage it is difficult to predict exactly the odor levels infaround Braila
WWTP site, however, the survey of odor levels from existing WWTP site in other cities may

deserve reference. Table Al 79 presented the results of measurements for odor infaround

cmslmg WWTP site.

- Table All.7.9 Analysis résults of odbr in existing WWTP srte (Ju!y 1999} -

_ _ _ Boundary 50m . from | 150 m from Limits for 30 minu.les
City | Parameter | fence - boundary - | boundary sampling -~~~ period
: ' S fence - fence - : |according. - to " RS
: . . ' o 12574/1987 '
S 1045 048 0.42 10015
o (mg/m3) e S L o
Roman _|NH3 ~~ [033 =~ o3s ~ [o3s ~ Jo3
' N '(mg/m3)", N : o b ' .
Odor - |4 a7 T[4 T s
Level . - . : L : S
HpS - 035 . . 0.05 10033 S]0015 s
[ mgm3y T I I
Constant | NH3 -~ [03 . 1011 - - .-]0o10 03
a o (mg/m3) . FARRERE B SO S D
Level Co " e

) Source' ICIM

N he valucs in Roman W W TP excced the Romama Slandard and that not only due lo Ihe sludgc

treatment in the plant but also to the activity of a carcass animal dlsposal factory (animal -
feeding meal) located near the plant. While there are not other odor sources around Constanfa_ - -
WWTP. Therefore, it is feasible to assess and predlcl the unpacls of odor in Tulcca \VW [Fi

usmg the rcsulls of Constanla W\VTP

Accordmg to Table All 79, although lhc wnccntratlons of llgS (0 35 mglm3) NH:; ({)3 )

mg/m3) and odor level (Level 4) on Constanta WWT P boundary fence cxceed the Romania
Standard, the odor levels at 150 m from boundary fence would gcnerally be within acceptable
- levels. In addition, considering the facts’ that the distance -from Braila WWTP site to the

housing areas is more than 300 m, there are no inhabitants on the leeward of WWT P sue and .

following countermcasurcs WII! be l‘iken Ihereforc no scnous nnpacls are 1dent|ﬁed

l) A p’m:cular attention wnll be given.to pre\rcnt emission of such odors from dewalenng ‘
equipment fooms by providing efficient forccd vennhllon syslcm and to ensure agamst
the cscape of sludgc gas from d1gestcrs Coen ' : e '

2) Appropnate lype of scrubbers w:ll be prowdcd for the removal of hydrogén sulf de from:

_ the digester gas. In addition, a wasle gas burner for the digester gas comrol systcm wnli

© prevent any dlrect mmssmn of sludge gas into lhe amlosphere Ali the waste gas W|I1 bc
' bnmcd : : : : :

Al[;.jl-lﬁ-. S
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2.4  RECOMMENDATIONS FOR MITIGATING ACTIONS AND MONITORING PLAN

2.4.1 GROUNDWATER AND WASTE

1) Groundwater msuht:on -type hndﬁll dlsposal phnt is recommcndml to protect groundwater
from poliating. In this case it is recommended to install the leachate collccimg systcm and to
discharge leachate after to be treated, e:.pccrally disinfection freatment. :

2) The groundwalcr quahty {at least Cl-, CODM“, Coliform Group and typical he:i\"y metais)
should ke checked 2 to 4 times per )car in order to understand the change of groundwater
thty

3) With the background that an increase in agricultural wtilization and incineration and a
reduction of landfill for sewage sludge is forecast, it will be recommended to consider
incineration or the utilization of sewage sludge in agriculture. In this case the load limiting
values of EU Sewage Sludge Directive can be applied as alternative to sewage sludge
timiting values in order to maintain the soil limiting values ofheavy metals ' :

$HT he characteristics (Cd, Cr, Cu, Ph, Hg, Ni and 711) of dewa(ered sludge from W\\’ rp
should be checked at least 4 times per year.

2.4.2 WATER POLLUTION AND PUBLIC HEALTH CONDITION

1) It is recommended to establish a mouﬁtor’ing system to check the water quality of Danube
River at main swimming area, intake for water supply as well as the downstream and
upstrcam reaches of WWTP oulfall

2) The delali plan (such as monitoring pomt analyms tlems and samp]mg frcquency Llc)
should be nnde in coopcrallon “Ilh the Bralla \rlum(:lpahty

3. ANNEXES
31 ‘ REFERENCIES

- : [1] EPA Tulcea Report on lhe Stalc of Enviréniment in the Counl) of Tulcca 1995
B [2] - SETA, Gcologwal Survcy of lhe Iocat:on of WWTP of Tulcm 1999 :
Bl CNAR Water Quality Synthesis, 1995 R -
7[4] DSP oflhe Counly ofTuicea Anal)'Sis Bu}lelms in 1997 1998 1999 B
(5]~ CNAR Walter Qualny S) nthesis, 1996~ ' '
[6] lClM 'Ihe St'ltc of Environment in Romama |993 _
_[7} CNAR Water Users oflhe Danube River, vol. lll 1995 -
o [8] JICA Study lcam Planning B‘iSIS for Ww FP '[ulcca August I999 :
. [9] Jorgenscn S [,, “Lake Managcmem" Pcrgamon Prcss 1980 '
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[10] - Babilt, IL.E., Baumann, E.R., “Sewerage and Sé\vage chalmcht”, N-e\.v \’drk th:i Wiley
- and Sons Inc., 1958 '
[ll] -EEA, COR]NA!R“DefauItlmnssnonslaclor:.llandbook” 1998 _
{12} — Tebbul, TH.Y., “Principles of Water Quahly Control” Thc Commom\ea!lh and
.lnternational Library, Pergammon Press, 1973 o '
[13]-- Vdides;u, V at all “lndrunmtoﬁd ]nstalalorutui”, IEd.TeImic_a, 1964

[174] — Romanian Academy, “Gcographiéal Encyciopédia”, 1974

3.2 ABBERVIATIONS

AF —A\erage l"low :

AP-M- . —Agc:ma de Protecl!a Medlulul

BOD = Biochemical Oxygen Demand
' CNAR = Compania Nationala “Apele Romane” (Nat_ionaI-Cblilpany “Romania

_ Waters”) o | R TR
DAF = Daily Averagc Flow

DMF | = Dally Maxinum Flow S

DsP | .~ = Directia de Sanatate Publica (Pubhcllealth Dlrectorate) N

EEA -~ -'-European Environment Agency - l S T

EPA _' o= anronmental Protecilon Agency

Gh - . = GoVermnent Deciston - .

ICIM = lnsmutul National de Cercetare Dc:rvoltarc penlru Proleclla 'Vledmlul .

- Bucurcstl (Rcsearch and Devclopment National Institute for Environmental

_ Protccuon)
JHCA = Japan International C00pcrauon AgenC)
MAC * = Maximum Allowable Concentration
MAF = Multi-annual Average Flow
MAV | = Maximum :\Ilowalﬁlé Valut;'
MO  =Ministerial Order
MWEEP © = Ministry of Water Forcsl and Fn\'lronmcnlal Proleclton
NCS - “Nauonal Commission for Slallstlcs e

- NMVOC = NO\I Melhane Volatile Orgamc Compound .

' N'l'PA. = Norme tehnice pentru protcclla apei :
SA = Socu:tatc pe Actiuni (Economic Unit by Sharcs)
sC . = Societate Comerciala (Commercial Unit)

SC AC[ T SA = Socictatea Comerciala Apa Canal Tulcea
SS = Suspended Solids . - | _

sTP = Standard Temperature Pressure 3
SWDS - = Solid Waste Disposal Site =~ = -

All-7-18
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T-N = Total Nitrogen

TNWP = Technical works for Water Protection)
T-P = Total Phosphorous
vocC = Volatile Organic Compound

WWTP = Wastewater T’ re'alment Plant

3.3 RESULTS OF SURVEY

~ Results of EIA survey, such as soil, sludge, groundwater, lcachate from existing solid disposal
. site, industrial wastewater and air, are summarized in Table AlL.7.10 to AIL7.15.

AT
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