Part iUTulcea: Appendix-4 Design Calculation of Tuleea WWTP

2.3.3 RETURN SLUDGE

Return sludge volume is calculated by the following cquation. .

Sludge return ratio T 50% o N
Return sludge volume = 43,000 x 0.5 = 21,500 m’/day
1Swimin,

1

2.3.4 GRAVITY SLUDGE THICKENERS

Gravity thickened sludge producuon volume is calculatcd b) the l‘ollowmg equallon

Solids inflow ~ = 275 + 273 = 548 Uday

. - Primary sludge Exccss sludge

Sludgeinflowv = 137.6 + 304 =" 441 m'/day ,
Thickened sludge solids = 548 x 08 = 439¢day -

Assume solids content tobe 35 % , e
Thickened sludge volume = 439 x 100/3.5 = 125mYday =

2.3.6  ANAEROBIC SLUDGE DIGESTERS

Ameroblc dlgcsted sludge producllon volume is calculated by the followmg cquahon.

' lnpul SOll(lS = 4 39 l/day
Input studge volume -~ = - 125 m¥/day o
" Volatile solids content of sludge 70% -
Solids destruction rate 0%
. Digested sludge solids: = -439 . x : (1-0.7x05). = 285tday .~ .=
Assume solids concentrationis .00 3.0% Lot o vio sl Sy

Digested sludge vohume - = '285_'x' 100/30 = 95 m¥day

2 3 6 SLUDGE DEWATERING

Dcwalcrcd sludge productlon volume is calculated by fl;e follomng equallon

lnputsollds ' = 285 U’day . I
Recovered solids (90%) =  2.85 .x 09 , 2 57 t/day

: Assummgsolidsconcentrauon as 200 RS R TR
Sludgecakevolume ':_ 257 X 1001’200 .'# L Bmday o

2.4 4 COMPONENT FACILITIES

2, 44 DESlGN BASIS

Demgn W astewater mllow rale is delermlned as follows )

Average dally flow .. : ; an = 37 OOOm!d .

(Maximum daily ﬂo“ in winter season) o L
Maxlmum daily flow Qm max = 43,000 m/d

Design wastewater thty o ' ' L
Influent wastewater quahty to Ieactor tank is calculatcd as l-ollows. C
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Part WTulcea: Appendix-4 Design Calculation of Tulcea wWWIP

BOD 101.5|mg/. (S-BODis 69.02 mp/i ) 68 %

S$S 96{mg/L o . (SBOD/BOD)
T-N 21.6{mg/L '

Dresign discharge wastewater quality :

Design cflluent wastewater quality from final sedimentation tank (average quallt)')
Is determined as follows. :

Rcmoval cﬂmlency

BOD Smg/L IEIRIEZ 925
58 4. BlmgA. ] 0 91.7% . 88
T-N 10]mg/L o8B % 116
' T—N condlllon ofTrcalcd waler is - NOT- N 83 mg/l. - Removal efficiency
L K-N : 1.7 (T-N) 60~70%
Design water temperature 0% - :

- 2.4.2  DESIGN CALCULATION
(1) Resircuration Ra'tio(R) : |
' Rcc1rcurat10n ratio ( R ) is calculatcd by the followmg equatmn

lnflucnt concenlrallon of T-N to reactor lank CTN in H2l 6 mgIL
(cfluent water qua!1ty I‘rom -
' : “final sedimentation tank) .
NOT N concenlrahon Cnox eff = 8 3 mgIL Assuming that nitrogen ratio wluch
* concerned about nitrification in CTN in is o = 0.7, recircuration ratio R is -
- R = axCINin/CNOXeff-1 ' '
R = 07x2]6183—l 1.82 — 1 = 082 — |

-(2) MLSS Concentratlon

MLSS concentration is calculated by the followmg cquauon

Assuming that MLSS conccntrallon at reaclor tank 3 000 mg/L (2 000-3 OOOMl SS)
and return sludge concentration 9,000 mgll 50 that return sludge ratioRris
9000 Rr = 3000 x (1+Ry)

Rr=_ (3,000) / (9,000 — 3,000) = 0.
Remrcuratlon flow Qc and return sludgc flow Qr arc respcclwcly

R - Rr = 1 - 05= 05 |
Qt = Qin x 05 = " 18,500 m¥/day -

_ Qc Qin = x 05 = 18,500 m*day
3 A SRT | |
Retentlon time at acroblc tank is calculalcd by lhe f'ollowmg equatlon

Assummg that complete mtnﬁcauon and €6 conslder dally and seasonally change of water
quanlity and quallty, A-SRT{d)is -~

&6 = lS(Assummg)
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Part [WTulcea: Apﬁendix~4 Deslgn Calculation of Tulcea WWTP

T = 0% (Assuming) : '
0XA = 8 x 206 x exp(-0.0627xT) — 0.627
15 x 206 x 0.534192 = 16.5day

(4)  Aerobic Tank Capacity VA(m®)

Acrobic tank capacity is calculated by the following equation.

VA = (QinxO0XAx (axCe-BOD-in+b x S$in))/ (1 +Cx0XA)x X

0XA = Acrobic solids retention time ~ - 165 day

a =  Gross yicld cocﬂncnent of dlssolved BOD(0.5-0.6) :

- 0.55 gMLSS/gS-BOD |

Cs-BOD = DISSOlVCd BOD concentration of influent flow - 69.02 mg/l,

b = Gross yield coeflicient of S$(0.9~1.0) . ' - 0.95 gMLSS/gSS

c = Autolysls cocfﬁment of sludge (0 025~0 035) . 003L/ day
X = MLSS conceiitration 3,000 mg/L

VA = 37,000 x 1651 x  129/4486 = 17, 586m

AszBODm bxSSin = 0.55 x 69.02° + 095 x 96 = 129

(1+exOXA)xX =(1 + 003 x 165) x 3,000 = 4,48_6
(5) B;ologlcal Reaction Tank Capamty V(m’)

Biological reaction tank capacity is calculated by the followmg cquatton

Assuming BOD-SS load(LBODIx) is 0.06 kgBOD/kgMLSS!day (0 05 0. 1)
V = (BODinxQin)/(LBOD/x x X )
= (1015 x 37,000)/(0.06 x 3000) 20,864 m*

(6) Anoxlc Tank Capaclty VDN m’
Anouc lank capaclty VDN m3 is calculated by the followmg equahon S
VDN = Vv - VA = 20864 - i7586 3,2?8ln’
(7) Capaclty Ratio of Anoxic Tan-k andAerobicTank -
| VON:VA = 3278 20861 - 64
_(8) _ Speed Constant of Demtrlllcatron KDN (mgNIgMLSSIh)

Spced constant of dcm(nl‘ cat:on KDN is calculatcd by thc followmg equallon

KDN = (LNOX DN x ll}’) I (24 VDN b X)

Here ,
COXA = axCTmell(l+R) 5 S
=07 % 216 x D/AHD L= T6mgl
LNOX.DN = CNOXA x ' (Qr+Qc) x10? . VIS
= 76 x (13,500 +18,500) x 10° = 280 kg/day

KDN (280 x 10°) /(24 x 3,278 x 3) S

1.185 (mgngMLSS/h) > 0872 OK

Check of denilrification speéed _ o IR
Less than( y’ )ISNO L y= 6 2 x 006 + 0 5.= 0.8_?_2._
More lhan (y')is OK : : '

Il
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Calculate Vdn = C 280 % 10°

back 24 x 0.872 X 3 . :
= 4,455 m’
CVD:VA = 1: 395 .
v = 4455 + 17, 586 = 22 04lm’

{9 B:ological Reaction Tank Capacity and Retention Time

Blologlcal react:on tank capacny and retentlon tnmc is calculated by the following equation.

Rctcntlon time at blologlcal reaction (ank in winter sea_son, t(h) is
t o= (24 x  22,041)/37,000 = 143h
Retention time at aerobic tank in winter season, tA(h)is
ot = (24 x - 17,586)/37,000 . =  114h
" Retention time for daily maximum flow at biological reaction tank in winter scason, t(h)
is . SRR : :
= (24 x 22 04])/43 000 = 123h

(1 0) Necessary Oxygen Demand E D (kgfd)

' _Ncccssary oxygcn demands is calculated by cons:dcrmg of oxidation of carbonic organic

matter, necessary oxygen for endogenous respiration and nitrification reaction of micro-

orgamsms in acuvated sludge, and necessary oxygen for maintain a dnssolvcd oxygen.

OD = OD] + 0D2 + OD3 + 0D4
Here

0D Necessary oxygen demands (kgOzlday) (AOR) _ =
- OD1 | Necessary oxygen for oxidation of carbonic organic niatter (kgO,/day)

.~ OD2 . Necessary oxygen for endogenous r’espiraiioti oL {kgO,/day)
OD3 - - Necessary oxygen for nitrification reaction {kgO,/day)
ob4 Necessalyoxygen for mamtamadlssolved oxygen . . {kgO,/day)

: OD] mA(kgO,/kgBOD) X (Removal BOD(kgBOD/day) = Dcmlnﬁca!lon volume
o {kgN/day) x K (kgBOD/kgN)} ,
‘Here A Necessary oxygen for removal of BOD (0. 5~0 7)
K BOD consumptlon for demlnﬁcahon (2 86)

= o2 = B(kgOJkgMLVSS day) yVA(m’) xMLVSS(kg\ALVSSIm’)
"Here B:! Oxygen consumptton by endogenous resp:mllon at MLSS unit

T (005«015)
s VA i _Re_achon tank_ capacnty at aero_bu; part

- OD3=C (kgO/kgN) x Nitrificated Kj-N volume (kgN/day) .
"Here C: - Nitrificated oxygen at nitrification reaction. (4. 57)
' Nntnfcated K} N (Inflow Kj-N) — (Outflow Kj — N volume)
: : - (Removal volume of Kj -N by excess sludge)

_ OD4 Qx DO concenlrauon of reaction tank - coel B

.- Here . DO: Dissolved oxygen concentration atend point of aerobic lank l.SmgIL
R ~{Designflow = - 37,000 m*day)
BODin = 1015mglL, TN = 21 6mg/L
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BODow = 9 mg/i., VA = 17,586m°

The results of calculation is shown in table below.

funit note -
Necessary oxygen (nQ ~ [m*/day - 37,000
demands for oxidation  |(2) BODin R mg/L, 101.5 :
of BOD G)yBODowmt - fmgL o 9]
(OD1) o . TR B o
@ (@-0mxa0? [kglday 3423
(S)ADN(demmrcauon ©|kefday 280
,\folume) BRSO
© kx) - |keray . s00] k=" 2.6
ODI=_ Ax [(4)- (6)] |kgfday .. 157 A= 006
Necessary oxygen A I S '
demands for endogenous [(1) MLSS © mg/l. o 3,000
respiration (OD2) @VA e arssel
L ® (2)x10"' |kerday - sagssp
lob2=Bx@) - - |kegiday . . . 52760 B= 01
: Nece_SSarydxﬁ’gC" : (N o (nitrification ratio) | .. | o, 07
délil_ands for nitrification [(2) T-Nein _ ClmgL o 216
reaction o (3) Q e T lii’!day '_37,0D0
lop3y - - Bl L
| OD3= 457x(])x(2)x(3) Clkeday 2587 o= as
BT O R R I
Necessary oxygen . (l)'DOCOncenlraﬁﬁﬁ i ngL EERREREIEO 1] R
demands for maintain at reéction tank o T
' dissolved_ oxygen (OD4) MQ . “ |m¥day "__""_3_7,_7(}00 o o
D (3).Qr+.Q~c _: Jlday' 55,500 o i.s
€y {(2)‘f(3)] mYday - 92,500] s
- lopa= (1)x(4)x10" 0 fkeday 39

Necessary ox)gcn(OD) oD- - R ;;kglday S -8’1:2957 .
7 0D1+01)2+0D3+01)4 A T
. dennnds S R 0;‘22.0-(3-_-

' Dcs:gn of mrddTuscr(Assummglhat dnffused air aerauon f' ine bubble\ Splral ﬂow)
CEA = 75, o po= 1293 '
. Qw = 0233 (Assummg)
Suppliedair (N m’lday)
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Part IWTulcea: Appendix-4 Dasign Calculation of Tulcea WWTP

( Necessary oxygen demands(kgO,)) / EA(%)'x 1072 x p (AirfNm?) % Ow(kgO/kgAir)
= (0220 x Q/(15 x 001 x 1293 x 0.233)
= 972 Q = 359 748(N m’!d'ly) _ﬁ 250 (Nm’lmm)

2.4. 3 MEASURE FOR ADVANCED TREATMENT

' Way of lhmkmg

Changing from convenhonal actwatcd sludgc process (o advanced treatment process {T N,T-P
removal).

Calculate a nccessary Ireatment Cap‘iClly of advanced treatment process and cvaluate a capacnly
of conventional activated sludge process. . ‘
Extend a necessary ponds and equipment in the future.

S

- Necessarylrealment - Treatment capacity of  Extend or remodeling of
~ capacity of advanced ~  conventional activated  treatment about shonage

" treatment process _ sludge process : oof capacny .'
Explanatlon of measures for advanced lreatment
Here showmg a (realmenl capac;ly of two processcs in lable below.

* Conventional activated sludge process :
* Advanced tréalment process(Remrcuratlon proo.css)

Aiii;;}ﬁ L



Part IFTulcea: Appendix-4 Design Calculation of Tulcea VAT '

Explanation of Measuros for Advanced Treatment

unit Necessary [Facility and equipment for advanced treatinent
advanced. [Conventional activated [Measures for
capacity [sludge process shortage of capacity
*Primary sedimentation ' o
tank surface load m*/m?/day 35 3 -
Facility shape $25m x 4 tanks
*Reaction tank ' SR o
Retention time hour 1231 0 0 123 123
~ Distribution ratio of |% ©16.3/123x100= 51 7 ]100-51= 49 -
waler Making a wall in|Build an extend tank
reaction . - : '
tank, and divided an . [for reaction tank
anoxic zone and '
. - {acrobic zone -‘: ;
Facility shape W5.5m x H5.5m W5.5m x H5.5m
o x L49m x $tanks " [x L46m x 8 tanks
*Final sedimentation : S e :
tank surface load - im¥m*day 15 9.0 123
_ : . |Newponds -
Facility shape $30m x 4 tanks - - - |$25m x 4 tanks -
- ["Retum studge flow e Usually — [SametotheleR ~ - (Sametothelell
50% o | o e e e
(Sludge (New pumps are
pump S
capacity Necessary)
‘ : 100%) - - - - - Lo
“Recircuration flow of 17 50%|Provide a recircuration [Same to the left
nitrificated water - . tpumps at the outflow
' point of reaction tank({
: aerobic tank) '
tSupphed air flow m’/min - 250 . 229 ;| 203
' o Extend capacity
*\Waste Sludge Volume t/day 548 : 804 ) Not iiﬁCGS_S_ﬂI’Y a
(Inflow sludge solids - (Sludge products from extend of capacity
of thickener) Conventional activated T
(exclude T-P removal) : studge process) - -
(include T-P removal) 6.26 ' Not necessary a
R o R - lextend of capacity
* T-P removal by New ~ |Same to the [eft - |Sameto the [eft
addition _ : equipment ' ' S
of coagutant is necessary

Waste slud ge volume ﬁréduced from T-P rémoval_

Waste sludge production volume by addition of coagulant
Influent T-P concentration of reaction tank

414 mg/ll

* Additional concentration of aluminum sulfate CA(mg/L) is calculated by following B
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Part IWTulcea: Appendix-4 Deslgn Calculation of Tulcea WWTP

© equation
CAL = CspinxmxAL/P
Here
Cspiin  Influent dissolved T-N concentration(mg/1) 4.14
P Valence of phosphorus 31
AL Valence of aluminum 27 :
m - Additional molality ratio 1 (assuming})
CAL = (414x27x1)/31H = 3.6mg/lL

Assuming that waste sludge production volume by addition of coagulant is 5 times as
additional aluminuim volume.
Waste sludge production volume by addition of coagulant
= QDx5xCALx10°
o = 43,000 x 5 x 3.6 x10° = (.78 t/day
Waste sludge production volume in case of removal of T-N and T-P simultancously
' = 548 + 078 = 06.26tday
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APPENDIX-5CONSTRUCTION PLAN AND COST ESTIMATE

1. CONSTRUCTION PLAN

1.1  GENERAL -

Construction works for the project includes earthwork, concrete work, pipe work,
mechanical/electrical work, architectural work and miscellaneous work. These works, in
general, will be executed by ordinary construction methods using construction equipment
rcadily available in Tulcea. Major works are planned to be carried out wnh mcclnmcal
cquipment for smooth and economical performance.

Construction site for the proposed fac111l1es are located in the castern part of Tulcea City.
There would be no difficulty to transporl materials and cqlupmenl because the area has
adequately . provided road networks. - There is neither difficulty in obtaining water nor
electricity for construction. : S - Lo

1.2 CONSTRUCTION METHOD

Major construction works are construchon of W\VTP ms!allalmn of‘ wastewater pumps and
_mstallauon of sewer plpes and manholes. - SR g

. 21 CONSTRuchon OF WWTP

The major constructlon works of WWTP are construchon of primary and final sedimentation
tank, aeration fank, influent and dlschargc pumpmg statlon sludge treatment facllmcs and
: admmistratmn bmldmg

No spectal constructlon method will be applled for the construction of WWTP except placmg of
Pre-stressed concrete for sludge digester tank. Since there are many experiences to conslruct
pre-steessed concrete structure by Romaman conlractors there w ould not be any dnﬂlcully to
construct thls kind of structures,

1 2.2 INSTALLATION OF WASTEWATER Pumps

Wastewater pumps will be installed at the former stormwater pumplng statlon Whlch is not uscd
for the original purpose and their pumps have already be removed. The work is only
installation of new. wastewater pumps. (Th_erefore ne special construction works/methods
.wouldbereqmred T TR

1.2.3 INSTALLATEON OF SEWER PIPES

' Open trench method would be adopted for mstallahon of scewer p;pes because earth covermg '
depth for sewer plpes are [ess than three meters

B 13 ConsTR_ucﬂon SCHEDULE
'1.3.1 WORKING DAYS = - | |
Annual worklng days are eshmated to be 225 days based on the followmg assumptlons:

Wmter season |d!e penod S ST 3month (from Dec 15to Mar 15) :
Workablepenod T A7 3 days
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Sundays in \\orkable period: - . 9month x 4 days = 36 day
National holidays in workable penod 1 day
Rainy days in workable period: 10 days

. {more than 10 mm/day, ave. last 5 years)
Total work suspension days in workable period: 47 days

Working days: © 275 days - 47 days = 228 days : 225 'da)'s"

1.3.2 WORK TIME

All construction works will be done during day time in-principlé. “The working time is cight
(8) hours per day : Lo

1.3.3 REQUIRED CONSTRUCTION PERIOD AND SEQUENCE OF WORKS

chmrcd construcllon pcnods are esl:mated based on the construction volumc and 1he above
mentioned working days and work time assumptions by each construction works/structures by
ordinary scale of inputs.  The sequence of works is decided as follows by relationship between
construction period and provision of project efliciency. Conslrud[on plan for the Tulcea
' pmject is presented inthe Figure AIL5.1.

' 'thure A!I 51 i Conslruchon plan and sequence of works for the Tufcea pro;ect

Parind L i . D
(Year) 2001 - ?092\2:5 I f2003 TS s
: Waslowa\e( Traatment Plant . - .. L ‘ i . i : is
N Wastewa\er 'l'ra :Emant Process ?5 23:?: ‘éjﬁf'ﬂ;ﬁ &:‘%’;‘:g-_,,gﬁ‘u %ﬁ”ﬂg
Sludgo Treatment Process s R ’ SHH A 5‘-3:1*; _
 Disthargs Pumping Staton ) s ..,_'_ ?g; E&@za%“’i o
", . PoabrRecsiing Faciity B R P T D I e IS
. Adwiaistralion Bulding R o N I ?’“”*ﬁ?ﬁ?’-ﬁ'f R
- Intsrceptor : ) : [ . . ’ ST §§§§§§£ﬁ§3 o

2. COST ESTIMATE

2.4 BASIS OF COST EsnMATE

The pro;cct cost consists of ) construcllon cosi ll) cqmpment cost ill) engmeermg servxce cosl
1V) government administration cost and V) physical contingency as shown in Table AII 5.1
~ The project cost is estimated under the followmg condmons _ _ o

t‘ai': - N H

- Al base costs are expresscd under lhe economlc COI]dl(lO!lS lhal prevalled in June 1999
-The exchange rates of currencxes are US$] ROLI S 756 = ¥122

Only equ:pment cost is class:ﬁed into forelgn and local currency ponlons and lhenr rafe is
FC : LC = 70% : 30%, because all constructson works ‘are done by Iooal produds and
' eqmpmcnl - :

- Pngmeermg service cost is mc]udmg all services for detalled deSIgn tendermg ass:stance
and cons{rucnon superwsmn The cost is assumed at 10% of the construcuon cosf..

- Government adm:mstrahon cost is costs that shoutd be prcpared by government andfor :

execuling agency (e.g. cost for personnel and organization for the projccl management cost | '

for commission for external loan, ete.). The cost is assumed at 2 % of the'construction
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cost.

- Physical contingency allowance is assumed to be 10% of the total of construction,

_equipment, engincering service and government administration cost.

- Price escalation is not counted.

Table All.5.1  Structure of Project Cost

] ftem . Remarks
1 Construction Cost .
IR Engineering Service Cost _ 10% of (1)
| Government Administration Cost 2% 0f (1) _
v Contingency - : 10% of (I+11+i11)

v PrOJect Cosl C Y

2.2 CONSTRUCTION CosT

The construction cost c011515ts of 1) mobllizatlon and demoblllzallon cost, 2) cost for
preparatory works, 3) cost for main works, and 4) cost for mlsccllaneous works as shown in
Table AIL5.2. -

| 2. 2 1 MOBILIZATION AND DEMOB[UZATION COST

'Moblllzatlon and dcmob:hzatnon cost is assumed at five (8) pcrcent of the cost for main works.

2.2.2 PREPARAT_ORY _Wom_-(s

C_oét for preparatory works is assumed at five (5) percent of the cost for main works.

2.2.3 COST FOR MAIN WORKS

The direct cost for main works (cost for civil work, mechanicalfelectrical equipment cost,
mechanical/electrical equipment instatlation cost, and construction cost for administration
building) will be estimated based on the results of preliminary engineering design. Indirect
costs such as site expenses and overhead and profit arc estimated by percentage.

- The site expense is estimated to be teh (10) percenl of the direci cost of main works.

- The overhead and proﬁl are eshmated to be ten (10) percent of the direct cost of main

works.

- The cost for the mlscellaneous wi orks is estlmalcd to be ten (10) pcrcent of the cost for
; mam works

.Tab!e AH. 52 Sfrilc(ure of Construcﬁon Cost

o ftem Remarks
1 ConstructionCost  ~ - ;- _ Total of I-1 to 1-6
R Mobilization and demobilization - : 5%ofl3
12 . Preparatory works s _ 5%ofl3
-3 . Direct Cost for Main \\orks . Total of I-3-1 to [-3-4

E-3-1 . Civil work
132 Mechanical/electrical equipmenl
1 1-3-3 - Mechanicalfelectrical equipment installation
13-4 Administration building ' S :
I-4 = Miscellancous works : - 10%0f1-3

. 15 Siteexpenses : L 10%of I-3
-6 - - Overhead and profii ' - 10%0of1-3
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(1)  Cost for Civil and Architectural Work

The cost for civil and architectural work is estimated by multiplying the quantity of works by
unit construction costs. - The unit construction costs are estimated by unit prices of labor,
conslruction materials and equipment. ' ‘ '

The unit prices of personnel, material and equipment operation are cstimated based on
prevailing market prices referring the data collected from MPWTP and other organizations
concerned.  The Unit prices that are uscd in the study, are shown in Tables A1.5.3 to Al1.5.5.

Tablo AlL5.3  Unit Cosls of Personnel

lei/month ~Icifday

Engineer ~ 3,500,000 140,000
Forcman o '2,60{),'000 : 104,000
Skillegl l_,abo; ST 2,200,000 88,000

© . CommonLaber ~ . - 1,600,000 ' 64,000
Technician =~ -7 2,200,000 - 88,000
Equipment Operater 2,000,000 80,000
Diiver %00 100
Administrator/Clack 3,000,000 120,000
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Table All.5.4 Unit Price of Material

tem Uit Price (Lei)
sad C w3 100,000
Soil o oom3 ' 100,000
Crushed stone - A m3 200,000
Asphalt T ten - 800,000
tack coat L 15000
Reinforcing bar | o ton 5,000,000
Wooden mafelrial _ m3 700,000
Ready mix concrete Bs0 m3 500,000
B200 - _ 700,000
N o - B250 o . 900,000
® | . RCpipe - ..~ Dia200mm - m . - - 100,000
©. - . Dia300mm - . 150,000
_ Diad00 mm _ © 175,000
Dia500. mm .. | . fo 215,000
Dia600 mm ' 250,000
Dia700 mm 350,000
Dia800 mm 450,000 .
Dial000 mm - ;750,000 -
Dial500 mm . 2,000,000 -
Dial650 mm 2,350,000
Dia2000 mm . 3,500,000
- Dia2200 mm 4,500,000 °
- Dia2800mm - - 1,000,000 ¢ °
S . S Dia340_0 mm S 12,000,000
. SteelPipe . - .- . Diad00mm - - " 500,000

Table AIL55  Unit Price of Equipment Operation

7 fem .« Price (Lei/day)
. Dunp Truck =~ W0 L. 800,000
. Truck o o ' 800,000
.- Concrete Transporter _ BRI <0 1,200,000
.- . Concrete Pumping Car A 1,200_,000.
© . Bulldozer Mt 1200000
‘Backhoe - :: © 06m3° ST 1,000,000
- Crawler Crane 20t o R 1,309,070.0 o 3
 Truck Crane - . 200 o 1,800,000 -
. PileDirvingMachine ¢ 2,500000 -
: _-'Tire Roller g - 800,000
~ Vibration Roller SR . 400,000
CCompactor TPl T 200,000

o AILSSS
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{(2) Cost for Mechanical/Electrical Equipment and Instalfa_tion

Since there are no published standard market price list for mechanicalfelectrical equipment for
wastewater treatment, the cost for mechanical/electrical equipment will be obtained from
manufacturer that have experience in Romania and/or neighboring countrics based on the
specifications resulting from preliminary cngmeermg design.

The approprlatc cost decided based on the obtained quotation \\ould be used for lhe
mechanical/electrical equipment cost for the prOJect

(3) Direct Cost for Main Works _

The direct cost for main works are estimated for WWTP and mterccptor separately as shown in
Table A1L5.6 and AIL5.7

2.3 PROJECT GosT

~ Estimated total project ¢ost is about ROL 321 054 m:i'llio-rr and its breakdown is shown in Table
- AlL5.8.  Of the total project cost, ROL 107,265 million or 33% is foreign currency portlon,
and rcmalmng ROL 2! 3, 789 million or 67% is local currency portlon

Tab!e AllL58 Pro;ect Cost (Tu!cea Pro;ect)

ltem .  {Cost L - |FC - - lLe
. R . (:mlllon l,el) (million Lei)  [(million Lei)
I Construction Cost 260,596 94,235 166,361
Mobilization - = and 9 307 _ : o o ' 9307
Demobilization .
Pfeparatory Works : 9,307‘ R (I 9,307
Main Works 186,140. . 94,235 - 91,905
Waslewater Treatment Plant 181,372 . : 193,238 88,135
;‘:ﬁi‘:s‘:a‘“ Treatmentio, 80s 146,392 X IE
Sludge Treatment Process 62,486 35,045 27,441
_E‘S‘E'_’a‘g.e,_ - Pumpinglonors  linaze o o 8,589
tation i : _ _
Power Receiving Facitity [2,565 - 0 2,565
Admmlslratlon Building (3,502 @ . 315 - 3,127
~ Interceptor 4,768 - 998 3,770
~ Miscellaneous Works 18,614 0 - . .- 118,614
~ Site Expenses - 0 |18,614 0 13614
Overhead and Profit 18,614 [0 SLoor1se1a
-1 Engineering Service Cost 26,060 ~ (13,030 - 7 113,030
jui Government . Administration 5'21'2 e 5,2112
Cost S : o S
1V Contingency 987 o o187
"V Project Cost - - - 321,054 107,265 .1 .1213,789 -

(unit: million lei)

2. 4 OPERATION AND MAINTENANCE (OIM) COST

Major portions of O/M cost of the W\VTP are elccmc power charge for the equrpment and cost
for personnel. The O/M cost for the Tulcea project is estimated at ROL 3,820 mrl_hon as

AlLS-6
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following Table AILS.9.

‘Tabfa AllL5.9 Operation and Maintenance Cost for Tulcea Project

[tem - ~ unit _ unit price Q’ty Total
Personnel teifmonthperson » 600,000 40 960
_ . _ (average) _

Electricity - leifkwh 500 449 1,938
Chemical _ lei’kg 5,000 342,000 171

~ Excess Sludge Disposal m* 20,000 7,000 140

- Repairing - 0.5% of Mechanical cost ~ 52,660 263
ohters g . - 10% of above ' 347
Total U o _ ' 3,820

(unit: miltion lei)
3 :IMP'LEMENTATION SCHEDULE
3 1 IMPLEMENTATION SCHEDULE

The pro_;ect will be completed within f0ur (4) years from 2000, Pre- conslructlon stage of one
) ycar is assumed for the detaded desngn pcnod and tender process followed by thiee. (3)
< _years’ conslrucuon v.orks :

- _Proposed lmplementatlou schedule is presented in F:gure AllLS5.2.

, Flgure AH._5.2 lmp_lementarron Sche_dufe (Tulcea Project)

* Period o 2 N
: Year . 2000 - 2001 2002 - 2@3
Detaled Design - . ' 1 %ﬁ-ﬁ§&%§f§ . '
Gonstruction “ T ' ' [t naeg yenice ;%:?f;ém; 2}5#’8&2@3@3
. Wastewater Treatment Plant : : .
. Wastewater Treatment Process 25 : e Rt B e s R g ﬁ},}j .
Shudge Treatment Procoss 15 B
Discharin Pumping Statbn - 15 | Ers
Power Receiv'mg Fagilty - o
Adrinistyation Bu"cing I
: lnten:eptor R :' N 1

" 3.2 ‘'DISBURSEMENT SCHEDULE |~

Proposed annual cost dlsbursemenl schedu[e of the Tulcea pmJecl for entire projcct life is
shown in Table All5.10. -



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

N . Unit Price Amount FC Lc
ftem . Uryt Qu antity . {Leid) (million Le) (miltiors Lel} {million Lei)
YWastewater Treatment Procass
-1 Pretiminary Treatment Process
(1) Civit Work
1) Earth Work h : o -
Excavation m3 4989 5.000 24 0 24
Backfill m3 633 .. .. 22000 15 0 15
Removal of Soil ml 4,206 28.000 118 0 118
2) RC Conerete : R T o
RG Concrete | Floorborad .. .3 L0 1,543.000 1452 0 1452
RG Concrete I Wall m3 504 1,771,000 843 0 - 893
3) Pile Work {ave.L=10m, incl. driving work) pes 144 48l0000 633 - 0 693
{2) Mechanical _ e .
1) Equipment Is 1 12.658.400,000 12658~ 8861 3,798
2) Instatiaiten % 15 : 1,899 0 1,899
(4) Electorical . is i 61.523,200 62 0 62
1-2 Secondary Treatment Process :
(1) Civit Work
1} Earth Work : . - : .
Excavation m3 50351 - 5000 252_ - 0 252
Backfill m3 © 16,876 «- 22,000 Y i O -0 3713
Removal of Soit m3 22315 28,000 767 0 167
2) RG Goncerete : - S T o
RC Congreta I Floorborad m3 3004 T 1543000 174,635 0 ¥ 4635
RC Concreta 1l wall . m3 2,899 T1LI000 5,134 S0 © 5,134
* 3) Pite Work (ave L=10m, inct. driving work) . pes o o400 748100000 .. 48 S0 i 48
(2) Aréhitecturat Wotk ) m?2 234 o 4000000 936 -0 . 836
(3) Mechanical . o R
1)} Equipment s 151, 180000000 s 51,!80 35,826 15,354
2) Insta%la=ton % 15 1617 0 1617
(4) Electoricat - Is i 304.328,400 TR 11 SR | . 304
1-3 Ffinal Treatment Process FoE s T e e T T
(1) CMlWork . _
1) Earth Work ‘ L
" Excavaticn ‘m3 ‘6526 5,000 * © a3 0 33
Backfill m3 3235 . 22,000 n . mn -
Removal of Seil m3 1,130 . 28,000 <Y N 3z
2) RG Concrete e : o i
RG Concrete ] Floorborad m3 95 1,543,000 147 -0 147
RG Concrets I Wali m3 134 1,771,000 © 237 - 237
(2) Architectural Work m?2 %0 4,000,000 350 0 360
(3) Mechanical . O S HEA .
1) Equipment Is 1 2436000000 -~ - 2436 1,705 13t
2) Instaliaiton % 15 R 1. 0 365
(4) Efectoriva! Is 1 4,474,800 4 0
Shudge Treatment Process
2-1 Civil Work
1) Earth Work C IR :
Excavation m3 T 13,195 - 5000 66 0 66
BackAill m3 9,985 22,000 220 -0 . 220
Removal of Soil m3 ©o3210 28,000 b0 0 . 90
2) RC Concrete o : S S ) L
RC Conerete 1 Floorborad m3 476 1,543,000 L e - 7134
RG Conerete I Wall .. m3 . 12 . 1,171,000 198 LU 198
3) PC Concrete . Sludge digestion tank m3 . 592 - 3010700 1,782 - 0o
4) Pile Work {ave.L=10m, incl. drmng work) - pes 22 . ‘54810000 e 1068 o 0 s 2 106
2-2 Architectural Work m2 240 “4000000 T ee0 L0 - 960
2-3 Mechanical _ _ o L R
_ 1) Equipment s L1 50064000000 - 50064 5048 15019
2) Instalaiton % 15 N - 1510, ¢ 0000 11510
2-4 Electorical Is 1 155647200 - 156 0 756
Dischargs Pumgping Stalion
3-1 Givil Work
1) Earth Work ) ) ,
Excavation m3 - 1,018 - 5000 5 0 .5
Backfif - m3 781 22,000 17 0 17
Embankment m3 298 22000 7 0 .
2) RG Gonerete - - . S :
RC Concrete | Floorborad m3 34 1,543,000 0

AILS-S -
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Table AlLL5.6 Direct Construction Cost of WWTP (Tulcea)

Unit Price Armount FC LC

ftem Unit Quantity (Lei) {million Lei} (million Lei) (million Lei)

RG Concrete |l Wall m3 201 1,771,000 356 0 356

3} Pile Work (ave t.=10m, incl. driving work) pes 18 4810000 ] 81 0 87

3-2 Architectural Work ) " m2 ' 131 4,000,000 464 o 464
3-3 Mechanical : ) : . i : - :

1) Equipment : Is I 16,322,400,000 16,322 11426 . 4,897

2) Instaltaiton LY 15 : 2,448 o0 2,448

3-4 Electorical o ! Is : o 174,808 -0 0 o

3-5 Discharge Sewer ~ dia 800 mm, EG=4m m 150 1,703,000 255 0 . 255

4 Power Receiving Facility . ) ts I 2565334200 255 . 0 . 2565

§ Administration Building
5-1 Architectural Work . . : L .
1) Architectural Work : m2 600 4,000,000 2,400 . 0 2,400

2) Pite Work (ave L=10m, mcI drmng work) pes : 2% 4810000 120 : 0 - 120
5-2 Labo. and Office Equipment . ) .
* 1) Labo. and Office Equnpn‘ent : Is 1 750000 000 750 3715 - 31
2) Instatlaiton S L T 0 : 0 - : 0o (L
5-3 Electorical . Is | 23I 600,000 2 o 232
TOTAL - 1813712 93238 88135
140,438
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Table Ali.5.7 Direct Construction Cost of Interceptdr (Tulcea)

Unit Price Amount FC LG

ftom ' ' o Unit Quantity (ed . (mition Lei} {milfion Lei) {miltion Lei)

1 Pipe. Manhole and G50

1-1 Installation of intercepter pipa (RC pipe) - -

20 §05,000 16.1 16 .

Mo

1) RG pipa 200 rnm earth co»‘e.rage tlodm m 0
2) RC pipe 200 mm (replace) earth coverage tto 3 m m 10 1,207,500 121 0 12
3) RC pipe 400 mm - earth coversge tlo 3 m m 193 959,000 1909 o 191
4) RC pipe 600 mm earth coverage tto3m m 12 1,225,000 147 1] L]
5) RC pipe 600 mm (replace)  earth coverage fto3m m 75 1832500 | 132.8 0 138
6) RG pipe 1000 mm earth coverage It 3 m m 600 . 2.087.000 1,2522 [} 1252
1-2 Installation of interceptor pipe {Stee! pipe. pressured) C
" 1) Steel pipa 400 mm earth coverage Fto 2 m m 285 1,395,000 3934 0 358
-2 lns!allatioﬁ of Marhole and receiving tank : . 7 :
1) Manhola dia 500 - ) : place | 6,211,000 .62 -0
2) Marhote da 600 - . ’ = place D 1 6.873.000 . 69 0
3) Recelving Tank . .- . o place SOl 22416000 - T 224 0 2
1-4 [nstallation of Valve - S - L - F I .
1) InstaYation of Valve dia 1000 mm ) - pfac_e 5 200000000 L0000 - 0 1,000
2 Pumpir;g Station
© 2-1 Installation of wastewater pump : o L o o . . s
1) Purmp Q=0.15m/s, H=30m . pes 3 475,000,000 14250 . 938 . 418
2} Installation . . ) Co ’c 0 2850 Q 285
C Total - _ ' 47677 9915 . 31702

2692
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Part All/Tulcea: Appendix-6 Financlal and Economic Analysis

APPENDIX-6 ~ FINANCIAL AND ECONOMIC ANALYSIS

1 FINANCIAL ANALYSIS

1.1  MAJOR PRECONDITIONS AND ASSUMPTIONS

Following preconditions and assumptions were applied in the financial plan.

- The financial plan deals with only the cost and the revenue accrued by the project. -~
- Currency unit is ROL and the value of ROL is expressed as the Juné 1999 prices.
- PrOJecuon penod is 30 years since thc start of pr0_|ect lmplementauon

- :Target year is 2010 From 2010 on fhe values of variables telated to revenues and O & M
cost are assumcd to keep the 2010 level. :

- [mplemenlanon penod is 4 years from 2000 to 2003.

- 38 % of proﬁt before fax i is lewed asa corpomte fax.

Depreciation period is assumed as follm\s. :

_ Deprec;lauon Pericd
- Mem . Mechamcal £quipment * Civil works and sewer pipes
Depreciation period B years . © Abyears

1.2 TERMS AND CONDITIONS OF EXTERNAL FINANCIAL SOURCES

Conditions of possible external financial sources are assumed as shown in the table below. -

" Assumed Financing Terms for Possible External Financial Sources

Financial .

- Financing . |- Loan/Grant | Interest Rate |  Repayment - | Grace Period -
Organs Ratio (%6} (%4) Period (Years) (Years)
HIBIC 70 ~ Loan 2.7 30 10 _
- EBRD _ 70 ~ Loan 6.5 15 o
- ISPA . 15 . Grant - - -

It should be noted that they are nothing other than an examﬁ!e or .assuh'lpli(-)'h .]l.l-th.e case of
- EBRD, financing ratio depends on the circumstances and interest rate ﬂuctuates in parallel with
LIBOR (London Inter-bank Offered Ratc)

B 3 BACKGROUND DATA FOR FINANCIAL PLAN .

1 3. 1 SERVED POPULATION

. Based on the piannmg basis for WWTP facility plan, the numbers of servéd population and
serv ed household were esumated as follows

AIL6-1
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Number of Se'rved Population and Household - - « -

Year 2001 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | from 2011
Served population | 71,000 | 71,333 | 71,667 | 72,000 | 72,333 | 72,667 | 73,000 13,000
Served household | 22,188 | 22,292 | 22,396 | 22,500 | 22,601 | 22,708 | 22813 | 22813

1.3. 2 QUANTITY OF WASTEWATER

Based on the planning ba51s for WWTP facmty plan, lhc estimated quanlllles of domestlo and
non-domestic wastewater are as follows. - .

Quannly of Domesf:c and Non-domestrc Waslewaler
R T I * {Unit : 1,000 m*year)
- Year f 2008 | 2005 | 2006 | 2007 | 2008 2009 | 2010 | from2011
“Domestic © © | 5,682 | 5895 | 6111 | 6328 | 6547 | 6767 | 69% 6,990
Non-domestic 4711 | 4,832 | 4,953 | 5075 | 5198 | 53 5‘,446" 5,446

The coefficient b the ratio of non- domesuc sewcrage chargc lo domeshc one, was eshmated 220
based on the values in 1998 and 1999,

1.3.3 HOUSEHOLD INCOME

The averagc monthly household mcome was esumated at ROL 2 088 267 in 1999 based on the
result of the people’s awareness survey conducted in this study. It was assumed to grow 3 % per
year until 2010, and to femain the level of 2010 w hereafter The annual household income was
calculated by multlplymg the monthly value with 12

The eshmated averago annual household ihcome is as fol!ows

- Average Anntial Household lcoms
IR Lo - (Unit: IOOOROU)ea:}

Year " 2004 | 2005 2006 | 2007 | 2008 | 2009 | 2010 | from 2011

Annualllousehold Income '29,050 29,922 | 30,820 | 31,744 | 32,697 | 33,677 | 34,688 | 34,688 .

1. 3 4 COLLECTION RATE

The charge collectlon rate was assumed to lmearly increase from 81.4 % in l999 to 95% in 2010
lhen remam 95% ever since. :

: The collecuon rate of sewerage charge was eslunated as follows

Sewerage Charge Co!!ectlon Rate

Year 3001 | 2005 | 2006 | 2007|3008 | 2009 | 2010 -] fem 2011 ¢
Collcction Rate | 87.6% | 88.8% | 90.1% | 913% | 925% | 93.8% | 950% | 950% .

1. 4 FINANCIAL STATEMENTS FOR PROPOSED FINANCtAL PLANS

" Thefi nancial statements for the proposed financial plans are shown in Tnbles A6l !o AH 64.
The structure of applled fi nanclal slalements is as follows : :
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Structure of Applied Financial Statements

S.C. ACET S.A. account

Revenue

* Operation and mainienance cost
Lease fee

.. Profit before tax -

Corporate tax
Profit after tax

]

>
=1
-
@)

i

Working capital

molmm oo )
# i

(Sl Il w A wh -
!

o

Cumulative working capital

. City’s sewerage service account
~ Revenue from lease fee

Depreciation -
- Payment of interest

Profit

Loan

Subsidy from general budget _
' Deprecnatwn :

Sources
- Investmeént cost.
Payment of principal
Applicatiéns *
- Working capital
" Cumulative working capital .

N
a

=1-J-K

Z o= -

[ -
—.

LAM+N1HO

It

it

CH®ROITOZ
L
i

1
e lia-IF el
wd |

City's general account
- City general revenue :
_~ Corporate tax from S.C. ACET S. A.
- Revenue from lease fee 5

. Total current revenue
" Subsidy Z=N
Subsidy ratio
Repayment ratio - ' AB = (K +R)Y

It is noted that leveled allocation of lease fee was applied for EBRD cases, taking into -
" consideration of qulte intense repayment schedule for relative short period under EBRD
' condltlons :

2 ECONOMIC ANALYSIS
: Based on the economic beneﬁt of the pro_]ecl eslunated by the people’s awareness survey
conducted in this study and the pmJect cost, an economic analysrs was conducted.

o Apphed precondltlons and assumptlons are as follows

N Currency umt is ROL and the value of ROL isa constant one exprcsscd at the June 1999
~ prices. : :

- '_Pro;ect Llfe 30 years since the start of pm]ect lmplementauon

- - 'Target Year: 2010 From 20]0 on the values of 0 & M cost variables are assumed to keep
' the 2010 level :
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- Implementation Period: 4 years 2000 to 2003. -

- OCC (Opportunity Cost of C’lpital)' 10%.

- Conversion factor: 98. 4% to capital cost (initial and replaccment cost) taking account of
customs duty for foreign components. Sl

The cost benefit strcam of the project, which calculates lhe EIRR (Fconomlc lntcrnal Rate of
Rclurn) NPV (Net Present Value), and B/C (Ratio of Benefit to Cost), is shown in Table All.6.5.

Obtained EIRR, N?V, and B/C are as below: |

B/C

EIRR (%) .

NPV (ROL 1,000,000)
9,523 1.03 C o125
Results of the sensitivity ahélys_is are as shown below:
o o NPV '
3 0 -

_Condmons_ EI_RR (%) (mllllon Lel) B/C.
. Cost: +20% _ - NA = 57,906 - 0.86

Cost: +10%, Benefits: -10% - -NA .o=98,859 - L 0.84

Benefits: -20% . ' "NA - 59,811 C0.82
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-Table All.6.5 Cost Benefit Stream for Tulcea WWTP Project
{Unit: million ROL)

Project cost Economic Discounted cash flow*?
Year | Investinent | O&M cost benefit Beneflt - Cost .
cost* (A) ® © (C-A-B) Cost Benefit
2000 14,103 0 -14,103 14,103 0
2001 51,319 0 -51,339 46,671 0
2002 118,918 0 -118,918 98,250 0
2003 131,557 0 -131,557 - 08,841 0
2004 0 3,666 121,720 118,054 2,504 83,136
2005 0 3,666 121,720 118,054 2,276 75,579
2006 -0 3,666 121,720 118,054 2,069 68,708
2007 0 3,666 121,720 118,054 1,881 62,462
2008 R\ 3,666 121,720 118,054 1,710 56,783
2009 0 3,666 -3,666 1,555 0
2010 0 . 3,666 -3,666) . 1413 0
2011 91,512 3,666 -95,178 33,359 0
2012 0 3,666 -3,666 1,168 0
2013 0 3,666 -3,666 1,062 0
2014 -0 3,666 -3,666 965 0
2015 0 3,666 -3,666 878 0
2016 0 3,666 3,606 . 198 0
2017 0 3,600 -3,666 . 7125 0
2018 0 3,666 3,666 - 659 0
2019 91,512 3,666 95,178 15,562 0
2020 0 3,666 -3,666 545 0
202} 0 3,666 -3,666 495 0
2022 0 3,666 -3,666 450 -0
2023 0 3,666 -3,666 409 0
2024 0 . 3,666 -3,666 372 0
2025 0 © 3,666 -3,606 338 0
2026 0 3,666 -3,666 308 0
2027 91,512 3,606 -95,178 7,260 0
2028 0 3,666 -3,666, 254 0
2029 S0 - 3,666 -3,666 231 0
Totas 590,453 95,316]  608,600] 77,169 337,145 346,668
* Conversion factor = 0.984 : '
*+ Discount rate = 10.0% . )
' EIRR=  12.5%
NPV = - 9,523 million ROL
B/C= . 1.03
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Part AlliTulcea: Appendix-7 Environmental Impact Assessment Survey

APPENDIX-7 ENVIRONMENTAL IMPACT ASSESSMENT
SURVEY

1.  INTRODUCTION

1 1 THE OBJECTIVE AND SCOPE OF THE STUDY

Accordmg to “Scope of Work for the Feasibility Sludy on Wastewater Treatment Along the
Danube River Downstream Reach in Romanian™ agreed upon between Ministry of Public
Works and Teiritorial Planning (hereafter called as MPWTP) and Japan International
Cooperation Agency (hereafter called as JICA), Envirommental Impact Assessment (hereafter
called as EIA) would be carried out based on the Romanian regulations as a part of the
Feasibility Study on Wastewater Treatmeint along the Danube Rlver Downstrcam Rcach in
Romanian. The ob_]ec{wes of the EIA are as follows -

(l) '1 o review the exnstmg cnvnronmental condilioos in ElA study area;

- {2) To assess enwronmental impacls of the proposed projects, and

(3) To propose counlermeasures for mlllgalmg lmpacts and enwronmcntal momtorlng
. plan : : :

The Environmental Impact Assessment areas cover three cities, which are Braila, Galati and
Tulcea. ' '

1.2 EJA SITUATION IN ROMANIA

The methodology for EIA is outlined in “Official Order of Romania, No. 125/1996,” issued by
MWFEP. The application proceduies for EIA are prescribed under “Permitling Procedures for
Economic and Social Activities Having an Environmental Impact According to the
[anronmentai Prolechon Law No 137/ 1995, Aprll Hth, 1996,” by MWFDP

_ 'The Order No i25 sets out the lyp:cal contems of an cnwronmcntal assessmcnt as follows:

(I)lntroduction melhodology and goals ,
(2) Engineering baseline including function of the project;
(3) Environmental baseline, including; -

- geology
- soils _
= . waler resources
- climatic data Lo :
- - aqualic and tcrreslrlal ecology, mcludmg ﬂora l'auua aquallc habltats and
o deltas '
- socio-economic and cu!turai |ssues mcludmg lhc protectlon of Iustonc
. buildings -, - : R : - '
- health, pollution and mlcrochmatlc issues, and

_ - - noise, transport and affected population - ;

@) Pollution issues, including water polluuonlwater quahly, air polluuon noise and
vibration, radiation, waste managemem and lox:c/dangerous substance
“management; - -

- (5) Environmental nnpact Thls compnses two categones mmal study and momtormg

*study, which address, water impact, air impact, flora and fauna, soil and subsoil
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impact, socioeconomic impact, health and cultural impacts, public health and
safely;

(6} Mitigatiow/reduction or climination of i 1mpact 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
comments made thereon are then incorporated in the EIA rcpon \\hlch is subuuued to
MWFEP for final approvql S ‘

Two slcps are generall) t'iken for lhc assessment; Initial [‘nwronmemal F\ﬂmmallon (l LL aud
EIA. Allhough there are no [EE national guidelines at present, the IEE is basically designed as
a means of reviewing the environmental integrity of projects to determine whether E1A-level
studies must be performed. In this sense the 1EE is used for project screemng to determine
which environmental nupact iteins rcqmrc a full scale EIA. :

In accordance with Law l37/ 1995 'md olhcr relcvant regulations EIA shall be carried out only
be certified Natural or 1. egal Persons. The analysis of samples for EIA shall be completed only
by spccmlazed laboratories using adequatc cquipment and methodologics in conformlty with
the emslmg norms and regulatlons

1.3 TllE R_EGULATIONS USED IN E_IA STUDY -
The regulations used in EIA sludy are shm\"ed as follows:

- (l) Env 1ronmcntal Protection Law No. 137/1995; s
(2) The Order of Mmlstry of Waler Forcsts and Envnronmental Protcct:on (MWF FP) E
No. 125/1996-ElA; . ; . o
(3) The Watcr Law, No. 10711996 , ' ' SR '
(4) NTPA 001 — Load Limits of l’ollutauls in Wasle Water Dlscharged in Water
- Resources; T
(5) NTPA 002 — Quahly lndrcalors of \Vas{c \Vater Dlscharged into Sewage S)'stems
" (6) STAS 4706/1988 — Surface Waters (Categories and Quality Condntlon)
(7) STAS 1342/1991 - Standard for Drinking Water Quality; R _
(8) The Order of M\VFFP No. 756/1997 - Enwronmental Protectlon for So:l
Pollution;
(9) The Order of M\VFEP, No 462/]993 - Maxnmum Coucentratsons of bffluents
Pollutants Emilted into the Atmosphere Given for Emissions Levels; o
(10)STAS 12574/1987 - 'vlaxunum Allowable Conceniralions for Alr Pollutants |n
Human Settlements;
~. (1Y The Governmental Decree, No. 71/1996 — Fire Precautlon L o
(12) The Order of Health Ministry, No. 1935/1996 - Hyglene at Workmg Places,
. (13) The Work Protection Law, No. 90/1996; :
(14) The Order of Health Ministry, No. 536[1997 - Nmse Admissrblc chcl at Ihe -
Limit of the Developed Location; : o
- (15)STAS 12025/2-81 — Vibration Slandard and '
(16) STAS 10009/ 1988 Urban Nonse Standard.

14 E|A IMPLEMENTING ORGANIZATION AND SPECIALISTS e :

Rcscarch and Dcvclopmcnt Nahonal lnstilute for an:ronmental Prolecllon (hereaﬂer called as

All72
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ICIM Bucharest) which is selected as the implementing organization for EIA is cestified by
MWFEP for performing EIA with the certificate R-EIM-1-764 (be valid from Jan. 28, 1999 to
Jan. 28, 2001) for transportation, power supply, civil and hydrotechnics constructions, waste
management, tourism, industrial activities, water and wastewater treatment.

‘ Addrcész Spl. l‘ndepe’ndcniei nr. 194, sector 6, cod 77703, Bucharest 78, Romania

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

T he EIA survey works is pcrformcd by the following Specialisls:

- Team Leader for all the lhree projects — Dr. Alexei Atudorel '
- Team L eader for cach city '

Tulcea — Mr. Gabriela Pictrareanu
. Galati — Mr. Mihacla Chiarescu
" Braila - Dr. Vasile C‘alin

- Five empeﬂs for eachclly (se\\eragc hydrologist, geologlsi ccologlst and socmlogust)

2. EIA FOR TULCEA WWTP PROJECT

The prescnl enwronmental situations and lhe polenhal impacts on the environment after the
- construction of WWTP arc defined and the results and possibilities to reduce or remove the
_environment |mpacts are shown in followi mg paragmphs

24 Descmpnoﬂ OF PROPOSED PROJEQTS m THE FEASIBILITY STUDY (F/S)
The delails of pfOposed WWTP in F/S Study afe sumn.larized in Table A11.7.1 o
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Table All.7.1 Summary of proposed WWTP in Tulcea City

Item

Description of Proposed WWTP

1. Location

The proposed WWTP site with about 5.7 hectares is Iocated at the eastern

part of the City about 2 km downstream from the center of the City (Fig
AlL7.1). o

2. Capacity cte.

Service population in the year 2010: 73,000 (Total population: IOO ,000)
Design average daily flow: 37,000 m3/d
Design maximum daily flow: 43,000 m3/d
Design maximum hourly flow: 53,000 m3/d

3. Wastewater

Design influent quality — Design effiuent quality Standard of\!FPA OOI

Characteristics | BOD3: 130 mg/l - Bmgl 20 mg/l
SS: 140 mg/I 20 mg/l o 60 mg/t
TN  20mg/l _ 10 mg/l
T-P: 3.5 mgl R 1 mg/

4, Treatment

Treatment method: Conventional actwatcd sludge process

Method Treatment-process flow diagram:

Waslcwater_l:!p_w

Influent Bar Grit

Scree Chamber
Primary Clarifiers, Aeration Tank and ' Gil - .
"~ Final Clarifiers ¢ Traps ¢
Wet Weather Flow - . l . AR Effluent
Chlorine ' :
P Contact Tanks >
' - Danube
Discharge River
Pumps
Sludge Flow
Raw Sludge : ' - Disposal
Gravity . Anacrobic Mechanical
S Thickeners B Digesters Dewatering [
5. Sludge Dewatered shudge production: 19 m3/d (6,935 m3lye1r)
Production or: 3.8 ton/d (1,387 tonfyear)
and Disposal Dlsposal method: fandfill at Tulcea Solid Waste Disposal Site
6. Life of | The Tifi of facilities: R

Facilities Machinery and equipment — 30 years

Civil facilitics — 50 ycars
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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 AH.7.2.

Table All.7.2 Summary of climate characleristics in Tulcea

[tem Description
1. Climate The climate of Tulcea County belongs to the continental climate sector.
2. Sun | The total sun radiation: 125 Kcal/cm* per year
Radiation _ ‘
3. Temperature | The average annual temperature in Tulcea City: 1<c
The average monthly temperature in July (the hottest month): ~ 22.9°C
. The average monthly temperature in Jan. (the coldest month): - 1.5C
4. Freezing Day | The average number of freezing day in Sullm town e YR
: - | days
The averagc number of freezmg day in continental side of the county 100
days
5. Precipitation | The average annual prec:pltatmn - 439 mm
The average monthly precipitation in June (the max. momh) 525
mm
The average monthly precipitation in Feb. (the min. month): 272
mm _ . . :
6. Wind The average annual frequency: - NW-19.9%
- L WA 4%
, S - 10.9% |
The average annual frequency of the calm: 23.1%
The average annual velocity: - ' 28-4.8mfs

Source: Tulcea City and [CIM

(2)  Air Pollution (Odor)

Regardmg air pollutlon the estimation has becn made based on lilc measurcmcnts of APA
(LPA) and of ICIM Bucharcst -

Out of 364 samples taken in the Eastern zone of the city, where WWTP site might be
influenced, only 3 samples, that is 0.82 percent, were proved to exceed the Maximum
- Allowable Values (MAV) with ammonia, [1]. MAVs are defined by STAS 12547/1987.

~ The poflution sources are stationary and they are the economic units, {ocated in the eastern

- industrial platform of the city. These economic units use refrigeration facilities in their

production process and heavy oil is used as fuel for production and heating. SOy and
pamculate are considered the most important pollutants emitted by combustion processes.

Regarding ador, the resulls of measurements infaround proposcd WWTP sile are presented in

Table AlL.7.3. The locations of sampling points are shown i in Fig. AlL7.1, and the samples are
taken at 2.5 m above the ground level. :
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Table AlL.7.3 Some resulls of air pollution measurements in the WWTP site (July 1999} -

[ Parameter | Boundary | 50m from | 150 m from | Limits for 30 minutes sampling

fence boundary ‘boundary period accordmg to RS 12574/1987
fence fence

H7S 0 0 0 ~ 10015

(mg/m3) - b . : :

Ni{3 0.115 0.105 0.95 03

(mg/m3) ] S L

QOdor Level |1 1 1 . 5

" Source: ICIM

The resulls of survey show lhal hydrogen sulﬁdc and ammonia concénirations as wcll as the_ :

odor lc\ el infaround proposcd WWTP site are l\ecpmg ata relatwely low lcvcl

- {3) . No:se

- Equivalent Conlmuous Sound Level (L Acq, T) is used to assess noise level. L Aeq, T isthe A- -
- weighted encrgy mean of the noise levcl averaged over the measurement period. It can be
- considered as the continuous steady noise leve! which would have the same tofal A-weighted

- acoustic eneigy as the real ﬂuctualmg noise measured over, lhe same pcnod of time, and
- defined as:

o b
ooy = 10*!9(.—,--1( N i)
1 Po '
; Where T=the total measuremcnt ume SN
: PA() = the A-weighted instantancous acoustic prcssure‘ and
P = the reference acouslrc pressure (20*10 -6 Pa)

' Noisc must be analyzed at two obscrvahon lcvcls‘

- at the \\.orking place, where there are nnposed norse lnmts in order to not affecl the workers f

hearing capacity; :
- at the open place, where noise Innns are nnposed for the populatlon s comfor(
“Indoor noise level (no:se dose) at workmg places must be under 90 dB (A).. Maxunum

admissible limits (external noise) based on which the enwronmenlat state - assesses in. an_
objective arca are specified in STAS 10009-88 and provide at the yard boundary fenice of an

industrial area, a max. value of 65 dB (A). Concemlng the location of dWelllngs this will be |
made in such a way so thal to ensure a max. value of 50 dB(A) for the noise. level on the :

outs:de of the most e\cposcd bmldmg

_The Iocalton map of measunng pomis is sh()\\ cd in Frg Ail 7 1, and the pomts are srluated at

1.5 m height and 30 m distance, from the axes of the road. The results of noise measurements
around WWTP site are prcsented in Table Al1.7.4, which indicated that the present noise Ievel‘ -

infaround WWTP site is under Romama Standard (STAS 10009 88)
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Table All.7.4 Results of noise measurements {July 1999)

o Noisc-dB (As—([,Aeq"r) 3
~ Sampling Point ~ Hourly Interval |
- 6:00-22:00 22:00-6:00 Over2d h -
Point 1 (sce Fig. AlL7.1) 55.7 45 545
Point 2 (see Fig. AlL7.1) 53.5 51 532 |
Point 3 (sce Fig. AlL7.1) 51.8 45 51
Maximum Allowable Values (MAV) 65 T6S . 65

Source: ICIM

(4) Vlbratlon

The Ronanian Standard for wbratlon is set in STAS 12025 inw lnch the ievel of “vnbratlon is

'. estabhshed as follo“ ing: -

S lOlog (AIAO) (\'lbratlon)

: Wherc

A azl f (m2ls2)
Wherc '

A'.= .az.l f 7611.2132) i

' Wher'e: = vlbrallon acceleration amplitude at the frequency “f’

F frequency in Hz . :
Ao = reference level equal with 0 1 cm2132 s

- The effects of wbratlon on the bu1ldmg s{ructure estabhshcd also by the above menuoned

Y IAS are shown in Table Al[ 7. 5

Table All.7.5 Summary of the effects of wbrahon on the bur!dmg slmcture

Level of vibrations - Vibration Category Effects on buildings structure
10-20 : : Slight ' : No damage

20-30 Medivm -~ No damage
30-40 © 0 | Strong ' Slight damages

46-50 . Hard - ‘ ~ | Fissure on the walls T
50-60_ . . . Heavy Hard = . . - | Destruction of the building .~

Source: ICIM

: Thelresults of the measurement pérfofmed .by. ICIM Bucharest using a Bruel & Kjaer

instrament, at the points presented on the Fig. AIL7.1, are shown in Table AlL7.6, whlch
indicates the present wbrauon levels m/around WWTP site show relatively tow values.
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Table AlL7.6 Results of vibration survey

Location Acceleration Frequency Lo\'el . of | Vibrations
(m/s2) (Hz) Vibrations Category

Point | 2-5 15-25 12.2 | 'Stight

[ Point2 2.5 15-25 12.2 Slight

Point3 [ 1-4 15-25 10.3 Slight

Source: ICIM -

2.2.2 GEOLOGY AND TOPOGRAPHY
_ (1) Geology |

F uicea town is Iocatcd in the Somh east part of Romanla The County of 'lulcca covers a area
of 8,430 km2, that is 3.5 percent of the whole area of Romania. The county is on the, fourth -
place in Romania as for the size of the arca. The county is situated in the area between the -
Danube River, Chilia Branch and the Black Sea. The Danube River Del!a that is the youngest
and lowest form of relicf in Romania, is situated in the Eastern part of the county. The Danube
- River Delta is continuously formed going into the Black Sea by the sediments carried by the
Danube River and settled between the three branches following in the Delta zone: Sf.Gheorghe,
Chilia and Sulina. The geological features of the zone are: cutted crystal foundation on which
Triassic, Jurassic, Sarmatian and Pliocene deposits are d:sposed and then the plam or deltaic

formatlon clay, clay sands and sands-are deposned '

' In the 'iulcea Clly zone lhere are sedlmentary and grccnstone formatlons over the crystal rock :
foundatlon : : X

@2 Seismology

The ongm of most earthquakcs in Romama comes from the Carpahan Curve Zone (Vrancea
region) at the 100-200 km depth, ’[he condition of propagation does not significantly affect
Tulcea zone..In the Romania the constructions are designed taking into consideration the
carthquake regime by means of the methodology indicated by the norms P100-92 of the’
Ministry of Public Works and Territorial Planning. The relallons that are used for dnncnsuomng
are based on thetwocoefﬁc;ents S " : '

- x coefﬁment of construcllon imporlance and
k= coeﬁlcwnt whlch is deﬁned for each zone of the country, 2
kS Eanhquake peak accelerauonl Gravlty accelerauon TP

Besides the earlhquake loads evaluallon of the Corner’ Pcrlod ”’l c” is also deﬁned for each
county (lc—w 2 X Lﬂcctwe peak velocntyl Effectwc peak accclerahon) :

Por l"ulcea Clly Ihese values are:
ks 0. ]6 (“D”zone) |

T he corner pcnod is 'l“c 1. Ss

(_3) Sod and Topography

'_ The e‘astmg soil in lhc Tu!cca Cny zZone is def' ned as alluvnal SOII Tulcea Clly is located at 30
AII 7-8
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m altitude (above the Black Sea level) on the right side of the Danube River at e distance of
71.3 km from the Black Sca. :

The proposed WWTP is located in the Northeast part of the city. The City-owned WWTP site
of about 5.7 hectares land is located at the left bank of the Danube River. The land is relatively
flat and low-lying with the ground surface elevation ranging from 2.5 m to 3.5 m above the
M.W.L. The WWTP site has been approved by the Decision of Tulcea City Council Nr.29 on
the 27 May 1996 and the Urbanism Regulation updated (in accordance with GD 525/1996) by
the Local Council Decision Nr.19, on the 19 February 1999. This land area can accommodate
the activated sludge WWTP to treat the maximum daily wastewater flow of 43,000 m3/day.

In the vicinity of the plant site there are two factories, one is the fish factory named TULCO
Tulcea and another one is the beer factory. There are few residences within a distance of 300 m
from the western boundary of the site, but to the east there is a wide Government- owncd
vacant land that could be used for plant expanston whcn it becomes necessary in fulurc

Access to the site can be made through the major road mmimg from west 1o east along the

Danube River, From the major road, unpaved publlc road of about 300 m long and 6 n Wldc is
available.

2.2.3 FLORA AND FAUNA

.Romama s ﬂora mcludes over 3, 500 plant species of whlch lhe Danube Rwer Delta mcludes

about 1,150 plant spec:es

Out of 8, 600 spccnes of birds spread aIl over the world about 300 specles “that is 3 4 percent of

the bird spemes living in the world, can be found in the Danube River Delta. The number of
bird species in the Danube River Delta represents 78 percent of specles living in Romania.
Almost 300 bird species travel from Asia, Africa, Europe and Polar regions. (6] o

The mammals- a few specws out of appromnately 100 spec:es llving in Romania are mostly

considered threatened

The dominant species living in Tulcea County are specific to the steppe zones (about 7 percent

* of the Romanian terntory) where the average annual rainfall i is 450 500 mm and where hlgher :

temperalure values are met.

The vegetauon in the Tulcea zofne consists in agr:cuitural plams (cereals elc). other plants

~_which are mentioned below (dominant and rare species). The wood flora consists of willows _

(Salix alba, Salix fragilis, Salix purpurea, efc.} and poplars (Pop_u!u; alb_a _Populus mgm)

- There are small zones in which oak forestry (Quercus robur) can be met. The pastwres

comprise a good diversity of planls the main species being Agrositis salonifera, Agrosms
canina, Alopecurus pratensis (fox tail- coada vulpu) Along with these plants numerous species

of Carex Juncus, Scrrpus Phragnmes comrmmrs (rccds) are met in the wetland zones.

aiters, wild boars, pehcans small and big egret ([zgreﬂa garze!m) spoon blll (Pla!a!ea
_ Ieucorodta), white vulturc vipers and lizards, etc. S
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The main fish with economic interest are: slurgeons herrings, carps, brcams, sheet ﬁsh (Srlurus
glanis), etc.

The dommant specms of phn(s are: [6]

Poa bulbosa ;
Festuca valesiaca (pamsul}
Stipa capillata .
Stipa stenophylla
Stipa lessingiana
Biotriochloa ischaenum
Artemisia austriaca (Wormwood- pellmla)
" Agropyron cristatum
Bromius tectorum’
Setaria viridis o
buphorbmsteppasa(dOgmllk hptele camelm) ‘ S
Echium rossicum (snake head - capul sarpclm) o T P . o
Vicia tennifolia - D O T %
Inula germanica - - S I B PR
Centaurea orientalis
Astragalus asper
Medicago falcata
Thymus marschaﬂmrms (50\\ ory)
Adonis 1emahs T
Muscari sp.(rook onion- ceapa c10ru)
Iris pumita and Iris graminea (iris -stin jenel)
: Paeoma tenuifolia (steppe peony bumr)
elc.

. & & & @& »

‘® ® ® ® & ® € & 8 8 " & ® & @ @

Shrubs

Prunus spinosa (porumbar)
Prunus tenella (almond tree-migdalul)
Rosa gallica (steppe cherry tree- ciresul de stepa) -
Prunus fructicosa
Paliurus spina-christi
Jasmintm fructicans (sawage Jasmm)
Quercus penduculiflora (0ak)
Querucus pubescens foak)
* Acertataricum (tatar maple arlar tataresc)
Carpinus orientalis
Prunus mahaleb (Turkish cheny free- crres turcesc)
Cornus mias (cornel tree- -corn}
Frakinus ornus
Corntis sanguinea . RN
Cartaegus monogyna . IR L R

....O.'..._._.....

Animals

e Citellus citellus (ground squlrrel popandau) -
*»  Mustella eversmani Leaa (steppe fitch - dlhonul de stcpa)
o Lepus europaeus (hare - lepure) ' '
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Cricetus cricetus (hamster - harciog)

Vormela peregusna Gueld (varicgated fitch- dihor pestrit)
Vipera amodites montadoni (viper - vipera)
Reticuliterms lucifugus Rossi (termites)

Testudo graeca ibera Pall (turtle - broasca testoasa)
Coluber jugularis caspius (snake-sarpe)

Scolopendra cingulata lair. (circiioc)

Major birds that can be found in the zone are sparrows, swallows (Hirundo rustica), partriges,
quails, woodpeckers, ete, ‘

The Danube River delta has become a com.pmicnt of the list of the Programme “Man and
Biosphere” in 1990 based on the “Convention on the Wetlands of International lmporhnce _
Especnally as Waterfowl Habitat” (Ramsar 1971)

The total preserved area for ihe Danube River Delta is 5,912 km? of whlch 592.8 km? is
strictly protected (compnsmg 16 zones), 3,332 km2 - buffer zonc and the rcsl of surfacc is
considered lranslltonal Zone. :

The species of rare plants and anlmals or lhreatencd to becomc extinct in Ihc Danube River
. _Dclta are mentloned in the followmgllsl (6] . - : - :

: Planis :

: Convolvulus persmus

,;‘_‘_Plantage CcOronopus

* Petunia parviflora -
Nymphae alba
Nymphae candida -

* Ephedra distochia =

‘- Merenderas sobolifera

Convallaria majalis

- Periploca gracca

‘e ® .8 & ® ®& & 3 ®

Arimals =~

" Acipenser nudriventis
Acipenser s sturio
Acipenser ruthenus
Acipenser guldenslaedu
Huso huso
" “Vipera ursini renardi
Neliactus albicilla’ .
_Falco peregrinu _
- Platalea leugorodia -
Plegadis faleinellus
Tadorna tadorna
. Tadorna ferrugmca. L
"Neftarufing L
‘Falco cherrug
Falco vespertinus

* & #.4 09 & & @ & & O &
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Himantopus himantopus
Recurvirostra aveselta
Columba oenas
Bubo bubo
Caprimulgus curopaeus
Canis lupus
Lutra lutra
Mustela ermineca

. Mustela nivalis
Vormela peregusna

‘.. ®» ® ®© @ & & & @

As a special terrestrial ecosystem the Forest of Niculitel (11 hectares) is consrdered to be an
nnporlant area which has kept a “high degrec of naluralness though having an important
hndscape value, : : R :

© 2,2.4 WATER RESOURCES
(1) ~ Ground Water

~ Groundwater level in proposed WWTP site is 0.70 m to.2.20 m-measured under the natural :
tevel of the land.[2] The variation of the level might be + or - 1m, according to the season -
~ over the year and the precrprtatron evaporahon reglmc over the years.

Generally speakmg, the ground water qualrly corresponds to the qnalrty requrred by the RS 7
(STAS) 1342/91. In case of Tulcea City it must be mentioned that a centralrzed system ot raw
water is coming mamly from the Danube River. Water intaken from the groundwater and ‘_
- surface water resources in the county of T ulcea is prcsented in the T able AILT. 7 '

" Table AH 7 7 Water mtaken and drscharged in the Counly of Tu!cea N
- - ' %1,000 m3/year(1995) :

Water Use _ Surface Water Ground water . | Total Intake | Total Discharge
Drinking Water | 20,509 - 2,820 23,329 . 8,762 .
Industrial Water | 18,388 ' 11,084 . .| 18,498 : 16,367
[rrigation | 18,162 1,805 : 18,246 . :

Fowls o130 - 1,935 - o 18420 o
Total 57,189 - |4819 - 62,008 - | 25971

Sourec: ICIM

Tuleea Cily is supplted mamly with surface water abstracted from the Dauube Rwer (19 575 000
rn3), and only 240,000 m3 from the exlstmg ground water resources (1995). ( r

The groundwater mtake used for supplyrng a part of Tulcea Crty is located in the fone of
vrliage Bogza :

The quatity of groundwater mtakcn corresponds to the standard requrremenls (STAS 1342/91)
excepl Permanganato V'tlue and Ammonra which excecd 12 mgll and 0.5 mgll respeclwely
3 .
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(2) - Surface Water -
Rivers

99 percent of the inland rivers belong to the tributary arca of the Danube River. Only one
percent of the inland rivers-located in Tulcea County-discharge their waters directly to the
Black Sea. The hydrographic network of the Tulcea county territory is divided i in two groups:
one group belonging to the lrlbutary area of the Danube River, and anolhcr one belonging to
lhe tributary arca of the Black Sea, in {hc castern part of the county.

The City’s major urban and induslrial districts are locatcd at thc right bank of the Bratut
Tulcea (Tulcea Branch), an arm running between the stretches of land Chilia and Sf.
Gheorghe. The Tulcea branch stretches about 19 km with the maximum width of about
300 m, the deepest portion being 39 m. Thc branch carries about 40 % of thc total river
water flow,

Among the rivers in the tributary area of the Danube River are following ones: Rosﬁ, Aiorman,

* Cerna, Plopi, Jijila, Luncavita which have the tributary areas less than 100 km2 and the most :
important river-Topologul with the surface area of its basin 345 km?2 and the length of 38 k.
The surface area of Topologul Rrver basin and length belongmg to Tulcea Counly are 165 km2
and 20 kms, respecllvely . , . :

The Danube River is the most rmpor(ant surface water resource in the zone. Water abslraclcd _
: from lhe Danube Rlver for dlfferent purposcs was prcsentcd in Table All 7 7 o ‘

_ The mul(r annual average ﬂow (MAF) of the Danube River at lhe cn!rancc of llle county of .
Tulcea is 6,000 m3/s. Out of the average flow value only about 13 percent is transported
- through Macin Branch whrch is a houndary bemecn the county of T ulcea and the county of
Braila.

The average flow (AF) of the Danube River into thé BTack Sea is .6,340 m3/s, the additional

* flow being issued on the left side by the Siret River -230 m3/s and Prut River- 110 m3/s. The -

annual average flow values have varratlon of 1.5 times AF in the rainy years to 0. 63 times AF
in the d roughly years

The MAF of snspended matter is 1,800 kg/s at the entrance of Tulcea County and about 2,200- .
2,400 kg/s at the Ceatal Ismail point. The scourcd sediments are not significant while
- comparing with the flow values of suspendcd matier (one percent of values of the suspended
matter carrrcd) :

~ The Danubc Rivcr water quality in Tulcea reach belongs to the second cafegory whereas
downstream the river beconic on the first category on two branches (Sulina and Sf.Gheorghe)

- and remain in the second category on Chilia branch. This could be explamcd by the self-
- purifi catron process in lhose two branches Sullna and Sf. Gheorghc :

A dam is built to defend the site of WWTP fmm ﬂood cvents. Anyhow accordmg to the
existing data, [” no event has been occurred up to now.
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Tulcea County is unique in Romania with respect of the huge area covered by lakes and
wetlands. Out of the whole surface arca of the county (849,875 ha)-353,386 ha are covered by
waters. A lagoon system is formed by the lakes Razelm, Golovita, Babadag.

The lake Ciuperca is situated in the outskirt of Tulcea City in the Western part of the city. It
has a volume of 0.31 mitlion m3 having as the main function-recreational arca (bathmg) for the
population living in lulcea City. Regarding the water quality of this lake it is mentioned that it
is classified in the first calegory (STAS 4706/88) (5], i has to be mcntmned that in some
periods of time the organic substances in the lake water exceeds the values indicated’ for the
first category and the quality category goes to the second one. This situation appears due to the
wastewater dlschargcs from SC CONPREF SA, SC CIMEX SA and SC DONARIS SA [5]

2.3 IMPA_CT_S :ON ENVI'RONMENT E
2.3.1 |MPACTS ON Socmsconowc Com)mons

(1) Resettlement

licgal inhabitants have cncreachcd in lhc proposcd land for lhe proposcd WWTP. This impact '

should be minimized to the extent possible, since involuntary resettlement  is usually a

traumatic experlence for affected people, apart from legal, institutionat  and social

consequences (o the project nmplcmcntatmn The rcsetllcmcnt could be threatcncd with delays ™

or addihonal costs.

A( presem the liumber of illegal inhabitants is limited (7. small houses, under 35 inhabitants), -
and the problem resettlement will be solved by Tulcea City Hall before slarting the

construc_tton Based on the results of unit costs survey, the cosls relating to resettlement are |
roughly estimated as shown on Table All 7 8 whlch mdlcates totai resenlement costs wnll be o
about ’167 mllllons Lcl (or 48 000 US $) o
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Table All.7.8 Estimated costs of reseftlement

Description Quantity . {Unit Cost - [Total Amount
R ' : lei) (Lei) (US 3)
1. Existing Constructions 108,000,000 6,750 o
1.1 Houses (one-storrcd houses) |7 10,000,000 170,000,000 4,375
1.2 Huts - 6 3,000,000 |18,000,000 1,125
1.3 Pigstics and hen ¢oops 20 1,000,000 |20,060,000 1,250
2 Animals . 166,308,000 10,426
2.1 Pigs (90 kg/capita) 16 25,600  [105,984,000 6,624
2.2 Cows (400 kg/capila) 4 21200 33,920,000  |2,120
2.3 Asses - : 5 . - 1,600,000 8,000,000 500
2.4 Hens (3 kg/capita) . |80 13,600  [3,264,0600 = 204
2.5 Geese (5 kg/capita) 230 13,600 15,640,000 978
3. Movement Transport '
- 10 km/timex1 time/housex7 houses |70 . .. 25,000 . |1,750,000 - - 109
4. New Dwelling Costs - g : S IR S o
3 rooms/apartment, 7 apartiment - |7 © 170,000,000 (490,000,000 30,625
Total Costs .~ B . |766,558,000 ~ 147,910

" (2) Noise, Vibration and Traffic

Ndis_é'and \’-fbr'ation e
The nmse sources of the WWTP are o

l) Pumpmg stations (durmg operatmn perlod)
- 2) Aeration equrpment (during operation period)

. 3) Mobile sources, most of them consrstmg in vehlcles and machinery used durmg WWTP
‘ consiructron perlod : : -

; N’ellher densely residential areas nor facilities as hospltals and schools, which require a qurel
h atmosphere arc located in ‘the vrcrmt} of WWTP site. Therefore, the effect of noise from
¢ WWTP on énvironment during the opcranon period will be ot expected so ser:ously '

Dur_mg lhg_ construclrgn,— howwer, several dlﬂ'er_ent iypes of heavy construction equipment will

be simultancously put in operation.. Although at this stage precise construction schedules and
methods can hardly be determined yet, the possible noise levels from construction cqulpment
may be reasonably eshmated assummg appropriate conslrucnon procedures |

'[he possrble noise po“cr levels at lhe d:fferent distances have been calculated asa reference

for a condition that two bulldozers, one power shovel and two dump trucks are simultaneously

put in operauon The estimated compound noise levels at the locations of 10 m, 20 m, 30 m, 50
m, 8¢ m, 100 m are shown as Table All.7.9, which indicate that the countermeasures for noise

should be consrdered during constructlon perlod

| Conéemmg the v:bratlon, s0 sigm_ﬁcant vrbrallon sources exist,
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Tablo Al 7.9 Eslimalion of the nois¢ gonerated from vehiclos and machinery

Distance from | Noise Power Level dB(A) _
Source (m) Bulldozer | Power Shovel | Dump Truck Compound Noise Level
10 8569 . ]79.03 80.77 .. |89.15 o
20 966 {7301 74.75 184.23
30 7614 6949 .~ |7122 | 8070
so0 - |70 |65.05 16678 76.26
80 o lerte Jeo9s - [62.70 .18
o0 6567 [s902  [6075 - [7023 -
iso x4 . [ssa9 T 5722|6670
- Traffie -

The results of traffic-flow survey at present access road indicate that the traffic-flow is around
175 10 220 vehicles/day among which the traffic-flow during the period of 7 a.m. to 4 pim.

represents 80% of the daily flow. This means in the day-time the traffic-flow is ranged from }6
to 20 vehlcles/hr therefore trafﬁc congestron problem could be neglrglble R ‘

(3) Water Rights and nghts of Common

As mentroned in prevrous seet;on at present all the wastewater used to be drscharged dlrectly
into the Danube River through seven wastewater outfalls without any treatnient.” According to
the F/S Study after WWTP being put into operation the existing outfalls will be closed and all
of the wastewater will be collected and treated at WWTP, and the pollution load discharged.to.
the Danube River will be reduced obviously. Therefore, the projcct lmplementatron WI" not
create the lmpaet on the ﬁshmg rlghts : . :

Before and afier the. projeet 1mplententatlon there are no'changes about the’ volunie of
wastewater discharged to the Danube River. Besides this, the intake for water supply system of
Tulcea City is located in the upstream of 9 km from the center of the City, and thg nearest
intake in the downstream of Tulcea Crty is Iocated at about 15 km as far as WWTP ouifatl.
Therefore, it cou!d be eonsrdered that the effect of wastewater on water rrghts is neglrgrblc

[n T ulcea there is only one authorrzed swrmmmg area ‘on the leﬁ side of the I)anube River banL o

- opposite to the Hotel Delta. In addition;-the inhabitants usually swifn along the Daniubé River
bank where are unauthorized -areas by thé local health authorities: IIoWever as mentlt‘med

“above in the future the existing outfalls: will be ‘closed and-all of thé wastéivater wrlI be
collected and treated at WWTP, then discharged at the downstream of the City. lt is: estunated
that the nghts of common wrli be rrnproved by the project mrplementatmn K _-‘ R

(4) Publrc Health Condltlon

Trcated Wastcnater

The results of wastewaler charactensues survey. at emstmg outfa!ls along the Danube Rwer
reach of Tulcea Crty revealed that the number of total Colrform ‘Group in raw wastewater,

_whrch now is discharged dlrectly into The Danube Rrver, is about 1X 107 no./ lODmI to 1% 103_ _
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no./100ml. While the number of total Coliform Group in The Danube River (1 km downstream

from the outfall of proposed WWTP, Aug. 1999) is 2.4 X 103 no/ 100ml to 3.5 X 103 no./100m],

which has exceeded the standard (1 X 102 no/100ml, STAS 12585/1987) of water for
swnmmmg purposes. o ‘ .

Accordmg to the F/S Sludy after WWTP being put into operahon all of the e\lstmg oulfalis
will be closed and all of the wastewater will be collected and treated at WWTP. The number of
total Coliform Group in WWTP effluent will be meet the standard (1 X100 no./100mi, NTPA
001) of wastewater discharged in water resources. Hence, during WWTP operation stage thc

~ public heallh condition wnl! be |mproved ccrtamly

.Sludge ]

The excess sludge gencrated from WWTP will be transportcd and disposed at the Solid Waste
Disposal Site {SWDS) located in the southwest of the City about 8 km from the center of the
City. The unpacls of excess sludge will be dlscussed in followmg p'iragraph

(5) Waste

At present the capacity of SWDS in Tulcea is enough for dlsposmg excess sludge (19 m3/d or
3.8 t/d) generated from WWTP. However, the results of wastewater characteristics of leachate
from SWDS in Tulcea indicated that the concentrations of the organic substances (BODs:
2,988 mg/l, CODpp: 6,770 mg/l), NH4-N (548 mg/l) and oil (278 mg/l) etc. in the leachate
have exceeded the standard (NTPA 002/1997) of wastewater discharged into municipal sewage
system subslanllally In addition, the number of total Coliform Group is also relative high (5.4

X 108 no. /100ml). All of these may contribute a negative 1mpacl on groundwater There[‘ore

' 'countermeasures are consu]ered to be necessary

,7(6) Hazards B

The results of geologlcal survey indicated (hat the surface (0 to 2m) at WWTP S|te is
unhomogeneous filling and the bottom (2 to 15 m) is gray fine-meditim sand, and N-value of
WWTP site ranges from 10 to 50. Taking into consideration the WWTP site locates in the
seismic region, a careful aseismatic structure design \wll be c01151dered in the planmng and
des1gn of the wastewater trealment facnllltes SR

Biogas resulling from sludgc digeslcr is a potenlial explosive fuel. So in some conditions there
exists the possibility of producing accidents with major effects both on facility operation and -
maintenance staft (such as burning, different physical or mental injuries sometimes even lethal)
and on technological objectives. Receiver water and/or soil and subsoil in the arca might be

: alTected by spillagc of liquids following lhc_: breaking or destruciion of technological objectives.

'These evenls may appcar in- casc of lhe mcorrcct operauon and mamtenance of sludge

fcmlcntatlon tanks and/or of blogas tanks '

ln addluon the chlorma(:on process is to be carefully conlrolled avo;dmg overdosmg of

chlorine and by respecllng lhe operation and maintenance instructions. AN
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