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3 DESIGN FLOW

3. 1 METHODOLOGY

The sewerage systcm of the Galatr crty is combmcd thus the collectors mstallcd in the crty
~ convey both wastewater and storm-water and finally discharge to the Danube River. The
wastewater will be intercepted and conveyed by new interceptors and finally treated at
wastewater freatment plants

" To make a design of thc requrred mterccptors and wastcwater treatment plants, it is nccessary to
determine the wastewater flows at dry weather conditions and the intercepted flows at wet
weather conditions. The intercepted flow is gencrally determined two to five times as large as
maximum hourly flow at dry weather conditions. Thus, in the following discussion, the flows at
dry weather conditions are studied and determined for the necessary sewerage facrlrtres such as
: mtcrceptors pumpmg stations and wastewater treatment plants

. As the desrgn wastewatcr ﬂows at dry weather condrtrons the followmg flows are detcrmmed
Average Daily Flow Maximum Darly Flow, and Maximum Hourly Flow. :

The Average Dally Flow wrll be used as the basis for the cstrmatron of pollutant loads, sludgc
volume generation, and O/M requirements. The Maximum Daily Flow will be used for the
‘design of -wastewater treatment facilities. - The Maximum Hourly Flow will be used for the
~ design of mterceptors and pipcs and channels in wastewater treatment plant.

- To estrmate a preseut wastewater generation and to dctcrmme the design ﬂows the following
Romanian Standards are used in principle: STAS 1343 (Water Supply ~ Determination of water
supply volumes) and STAS 1846 90 (Scwerage — Calculation of the wastewater ﬂow)

o In the course of estrmatmg the present wastewater generatron the \\ater supply volume is also
' estrmated The estlmated water supply volume will be compared with the present water supply
 data’ available. * In addrtlon the estrmated prcsent pollutron loads will be chccked by
mfomratron aVarlable , : : : -

' 3 2 DOMESTIC, COMMERC!AL AND INSTITUTIONAL WASTEWATER

3 2. 1 WASTEWATER GENERATION

. Table AII 1 2 shows a summary of the estimated present domcstrc eommerclal and institutional
" wastewater generation by a method followed by the Romania standards. The consumers of
~calegory 3, 4, -and 5. have access to the public sewerage system. The total wastewater
* generation is estrma,ted about 119,600 m*d, and the amount of 118,800 m*/d is collected by the

~ publio sewerage  system, .i.e. about 99% of the wastewater generated are collected by the

L exrstmg seweragc systcm The wastewater generat:on is calcalated as 80% of water demand at

‘water source (rnlake volume) Table Al[ 1. 2 also shows that the ratro of water consumptron to
wastewater genera(ron is about 100: 97, : . :

.The estlmated water requrrements at walér sources and the estlmatcd water consumptron are
_.compared with the data of water jntake volume and water consumptron provided by the
~APATERM It mdrcates the same magmtudc for each ﬁgure as shown in the Table AIL1.3.

o -The per capita watcr wnsumptron for domestlc commercral and mstrtutronal purposcs in the

standards is rcvrewed bneﬂy in the followmgs

o The per caprta water cor:sumptron for each category already contains domestrc commercral and
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institutional water consumption as shown in Table AIL.1.4.  The domestic water consumption
looks reasonable as the design basis. A ratio of commercial and institutional water consumption
to domestic water consumption is set about 21% to 40% for consumers of house connections.
The ratio seems to be reasonable for the development level in the urban arca of the city. The
standards also give some allowance to add some commercial and. institutional water
consumption up to 15 or 25% dependmg on local condltrons and population size of
mumcnpalrtles , ‘

- up to 15% for cities ranging in populatron f‘rom 300, 000 to 1 (}00 000

- up to 25% for cmcs havmg the popu!atlon more than 1 000 000

3. 2.2 WASTEWATER TO BE COLLECTED BY SEWERAGE SYSTEM

Table AILLS shows the average flows of domestic, wmmerc;al and mshtutlonal wastewater to
be generated and to be collected by the pub!rc sewerage system in the year 2010. . For a
comparison, the flows of waslewater csumated in thc 1992 Prc FIS are also prescnted in the
" table. : A - - » E : -

The maxinium dally ﬂow and the: maximum hourly flow of the domestlc commercial and
* institufional wastcwater are calculated with using the coefficients set forth in the Romanian
Standard ( STAS 1343/1) as follo“s : Thc results of calculatron are summanzed in Table

Ail 1.6 o . L :

INDuémeL WASTEWArER:_, .
3 3 1 PRESENT Coumrlons

_ Tolally 51 manufacturcs and compames are drschargmg wastewaler to the Da.nubc ijer
_throngh combined sewer collectors after pre-freatment. These manufactures are subject to the

periodical wastewater quality momtormg Table All.1.7 shows a list of the manufactures and
compames . - -

According to the data provrded by e APA[ ERM SA “the total mdusmal wastewatcr drscharged .
through the collectors was 12,068,000 m® in 1998; in which amount of 9,683,652 m® ongmated :
from the companics discharging the wastewater morc than 1,000 m’!year and more in detail
discharges from the llsted manufacturcs and compamcs arc 3 704 858 rn’lyear and others are

5,978,794 nﬂycar 'The remalned 2, 384 343 m’ is ongmated from manufactures dlschargmg
less than 1,000 m® per year. ‘When it is assumed that the operatron days are from 250 to 365
days a year, the industrial wastewater flow as daily basis ar¢ in the range shown below.  (In the
following discussion, the flows estimated baséd on the opcratlon days of 300 days a year is used
as the average flows of each category.) The mentioned above is simmarized in Table AN.1.8.

. It shows that the total discharge of 3 ,704,858 m’lyear (10,150 to 14,820 m *d) originates from . - ' _
the listed manufactures and oompames whrch covers about 33% of the total d:scharge of .-

9,683,652 mlyear.

A result of qucstronnarre survey for ma_;or manufactures and compames conducted by JICA

Study Team, in which about 30 companies replied to the: questlomratre is ‘also presented in - .

Table AIL17. It indicates that the total discharge from major companies is about 14,100 md -
having the same magnitude as the average flow of 12,350 n_ﬂd shown in Table AIL1.8. ;
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- 3.3.2 WASTEWATER TO BE RECEIVED BY THE SEWERAGE SYSTEM

The wastewater discharged from the Jisted manufactures and companics are referred as “point-
source” and others are referred as “non-point source” in the following discussion.

In Table AL 1.9, an average design flow of industrial wastewater is proposed for this ¥/S. The
present average flows are presented for comparison. The table also shows the design flows set
in 1992 Pre F/S. But it should be noted that the 1992 Pre F/S provides the maximum daily '
flow and the maximum hourly flow only. _ - ‘

The proposcd design average flows of industrial wastewater arc determined to add some
allowance for future development to the present flows.  The flow of point sources is sct at 1.3
times as high as the present one, and the flow of non-point sources is set at 2.5 times as high as
the present one. In tofal, the flow is set at L5 times as high as the prescnt industrial
wastewater., : - :

The design flows of industrial wastewater are proposed taking into account flow variations.
Since the industrial wastewater is generated from small to medium size manufactures and
companies, the flow variation coefficicnts are sct considering scale of industry as shown in
Table Al 1.10. : : :

' Th_c’_ design flows of 1llaxi|n'ur::11 daily and niaximu'm hourly flows are caloulated using the above
flow variation coefficients and the calculation results are sununarized in the Table All1.11.

3.4 SUMMARY OF DESIGN WASTEWATER FLOW

The design flows of domestic, commereial, institutional and industrial wastéwater is combined
- and summarized in the tablc below.  In conclusion, JICA Study Team proposes the following

design flows for the F/S study on Galati WWTP as shown in Table All1.12. " The figures in the
table are rounded at thousands. These figures are used to the preliminary design of the
necessary sewerage facilities such as interceptors, pumping stations and wastewater treatment

* Jable AIL1.13 shows the design flows proposed for JICA Study to compare with lh_oéc of 1992
Pre F/S. It shows that the maximum hourdy flow and the wet weather flow proposed are
approximately cqual to the flows proposed in 1992 Pre F/S. - o

4  WASTEWATER CHARACTERISTICS

41 ERESENT WASTEWATER CﬂARActémsms o

Table AIL114 shows the average wastewater quality monitored at each collector. The
concentration of BODs and SS ranges from 18 to 47 mg/L and 54 to 109 mg/L, respectively. It

indicates the _\-éaste\;vatqr is weak.

- A wastewater quality survey was conducted by JICA Study Team during February to March in
1999, The samples were taken al two sites: one is the outfall of Micro 21 and another one is the
outfall of SP 13 lunig. The resulted four water quality items: BOD;, 88, T-N, and T-P are
" presented in Tuble AIL1.15 and FiguresAll 1.2 and All1.3. Those concentrations arc varicd as
~ showa in the figures, a weighed average corcentration for each patameter was calculated and

 presented in Table All1.15. The results have the same magnitude as those in Table AlL 1. 4.
Because residéntial area is the predominant in the service area of the Micro 21 and any factories
are not identificd it the arca, the samples ate fypical examples of domestic wastewater. While in
" the service area of SP 13 lunie, there arc flats, offices, restaurants, and factories (scven

AIL1S -
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companics are shown in Table AILL7), thus the wastewater is a mixture of domestic,
commercial, institutional and industrial wastewater,

The pollutant loads d isbharged to the Danube from each outfall were estimated and summwarized
in 7able AII 1 16.

As the wastcwater measurcd at the MICI‘O 21 is domestic origin, the estimated pollutant loads
are used to calculate the per capita unit pollutant loads. The per capita unit loads are
calculated as shown in Table AIL1.17. 1t indicates the per capita wastewater generation is only
112 L/capita/day (lpcd) and the umt loads are as low as 8 g/caplla/d as of BOD5 and lecap:ta/d
as of §8.

4.1.2 INDUSTRIAL WASTEWATER ©

_Table AlL1.18 shows industrial wastewater characteristics measured for 51 manufacturers and
companics in 1998. The quality data of BOD; and SS were mainly obtained from SC
APATERM SA, combined with the information obtained through a qucsnonnalre survey
conducted by JICA Study I‘eam with cooperat:on of SC APATERM SA '

- Based on the mformatlon in Table AILI. 18, the estimated overall average coucentrahon of
BOD; and S8 is about 60 and 140 mg/L, rcspectwely But when the wastewater discharging
from one factory, SC INTFOR SA, Metal Products industry, is climinated from the estimation,

the estimated average concenlratlon of BOD; and 8§ is increased to about 130 and 190 mgfL

respectively. : :

4.2 DESlGN INFLUENT QUALITY

424 INTRODUCTION .

_ Design wastewater quahty is used as the bas:s for cvaluanon of eﬂ‘ects of wastewater treatment
as well as for making design of wastewater treatment facilities.  For the design of wastewater
treatment facilitics, influent quality and treated quaity shall be determined. ~ The lafter quality,
treated water quality is regufated by the Romanian Eftluent Standards, as shown in Table
AlL1.19. The detailed discussion on the treated wastewater quality for the design will be
conducted in other opportunities when we will discuss wastewater treatment methods and
PIOPOSE an appropriate wastewater trcatment mcthod

4.2.2 REVIEW OF THE DESIGN lNFLUENT QUAI.ITY IN 'I'HE 1992 PRE FIS

In 1992 Pre F/S, the dcsngn mﬂuent quallty is set at 115 mg/L as of BOD, and 400 mgIL as of

SS. The design figure can be calculated as shown in Table AI[1.20. - In the table, cach
influent quality for domestic and industrial wastewater. is estimated by gu,cn mformatlon of
loads (per capila loads and service population) and the design flows. The influent quahtjyr of
domestic wastewater can be estimated: 170 mg/L as of BOD; and 196 mg/L as of SS. " These
figures show that the design domestic ‘wastewater quality is set as a typlcal medium strength -

- domestic wastcwater. But it should be noled that the present domiesti¢ wastcwatcr is weak as
shown in Table All 1.14 and Table ATl 1. 15, Whlle that of industrial wastewater is 44 mglL as

of BOD, and 649 mg/L as of S8, slrong morgamc mdustry \sastewater is p!anned to discharge'to
~ the se\\cragc system. ‘The SS concentration is set as high as 649 mg/L, this vahic éxceeds the
- maximum admissible value of 300 mg/L in Romaman Standards as shown Table All 1 20 setfor -
receiving wastewater to public sewerage systcm Unforlunately, there is no mfomlatlon e
avatlable io know the background of thc mdustnal wastewater quahty and ioads ' -

All-1-6
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4.2.3 DESIGN INFLUENT QUALITY

In the followings, we will discuss the design influent quality, especiatly BOD;, SS, T-N, and T-
P. - The design figures will be determined take into consideration the present wastewater
concentrations, present pollutants loads, and future increments of pollutams loads, and data and
information available from some references.

(1) Domestic, Commercial and Institutional Wastewater

As it is explained that the prescnt domcslic wastewater is weak as sho\m in Tables Al 1.14,

AIL1.15 and AILL.{6. ‘The estimated per capita unit loads of domestic wastcwatcr are low.

The unit loads are calculated on the estimated service population. Therefore, in stead of the
per capila loads, the average concentration of each quality parameters is used to estimate the
‘equivalent per caplta loads as ‘shown in Table AIL1.22. But, it should be noted that the
cquwalent per caplta loads can only be used for domestic wastewater.

The equivalent per capita loads are used to predict the future wastewater quality as shown in the
_ following Tabies AH.1.23 through Ail.1.26. - In the table, the equivalent per capita loads shown

" in the above is used for the present domestic wastewater. It assumed that the per capita unit _
loads for commercial and institutional wastewater is 30% of the domestic one, and that the per
capita units loads increase from 10% to 50% to the present level. - The influent quality is
estimated based on the service population of 377,000 and the average design flow of 138,000,
The results of the calculallon are prcscntcd in Tables All1.23 through A/L1. 26

The following quahty of domesuc commcrc:al and msutullonai wastewaler is used for the
“design of Galati WWTP. . The quality is estimated under the assumptlon that the per caplla
- loads will be increased about 30% :

@ |ndustrial Wastewater |

]he llsted 51 factones are categon?ed by their producls as shown in Table AIL1.28. The present

industrial wastewater dlscharges by product categories are summanzed as shown in Tab!e
AH I 29, :

The share of each category for the tqrget year is assumf'd to be the same as the prcsent one, the
dcsngn discharge flow to thc se\\cragc system is set as shown in Table AIL1.30.

. Ior lhc design purposc the industrial wastewater quality dlscharged to the sewerage systein is

set by each category as shown in Zable Ail.1.31. The quality is determined taking into account

~. the present qualily data available, the maximum permissible quality set forth in the National

. Effluent Quality Standards for the Wastewater discharged to Public Sewerage Systems as shown
in Table AlL1.21, and some references.

_ The maximum per‘missible conccmra(ions of BOD; and SS are set at 300 mg/L. as the same as
the nationa! effluent quality standards for the wastewater discharged to public sewerage systems
as shown in Table AIL1.20." However, regarding the concentiration of total nitrogen and total
“phosphorus, the national eftluent standards are not applied. Because the national standards do -

_ not provide any maximum permissible concentration of total nitrogen but that of ammonium

' mtrogen of 30 mglL and provide that of total phosphorus of 5. 0 mg/l..

‘The demgn loads from lhe listed 51 companies are esumatcd as shown in Table All1.32, the
- design discharge flows multiplied with the concentrations.  The total loads are divided by the
total flow to pet the average concentration. The results are BOD; of 187 mg/L, SS of 199
mg/l., T-N of 21 mg/L, and T-P of 6.6 mg/L.. h ' :

All-1:7 0
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The design quality of overall industrial wastewater is estimated as shown in Table 33. © In the
table, the design quality of industrial wastewater originated from non-listed factories in the
point source as well as that from non- pomt source is assumed to be the same as the domestic,
commercial and institutional wastewater, i.e. BOD, of 120 mg/L, 8S of 140 mg/l,, T-N of 21
mg/L, and T-P of 2.8 mg/L. - The design quality of overall industrial wastewater is estimated as
follows: BOD; of 140 mg/L, SS of 157 mg/L, T-N of 21 mg/L, and T-P of 3. 9 mg/L.. L

Combme the design quality of domestlc commerclal and msntulwnal wastewater shm\n in
Table ANL1.27 with that of industrial wastewater discharged to the public sewerage system
shown in Table AIL1.33, the overall influent quahty to the wastewatcr treatment plant is
estimated as sho“ n in Iab!e AlL134.

Consequently, the des:gn influent quallly is 130 mg!L in BODS 150 mg[L in Sb 20 mgle
T-N,and 3 mgILm'l -P.

Table All. 1 1 Serv:ce Populatnon by the Publlc Water Supply and
S Sewerage Systems

Category

Ser\rlce Pop.

Service Pop.

Per = Capifa Present Remarks -
(Norm) =~ | Water | Service Pop. - [in -the -ycar |In the year| -
Consumption | (as of June 25, | 2010 2010 - -
(Iped) 1999) - |1 (1992 . Pre | (Proposed)
| 1> TR B~ T 6,500 |0 R
2 110 7,443 6,500 - . |5,000
3+ NI D D e
4* - 1295 20,967 10 ] 8,000 :
5% © {380 - 307,128 -0 | 369,000 - [ 369,000 < -
Water ' 335,633 382,000 382,000
Supply o :
Sewerage 328,095 369,000 377,000

Note: * indicates the categor) 1nc!udes sew erage scmccs

AlL-L8
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Table AII.1.2 Present Wastewater Generation except Industrial
Wastewater (Estimated)

Category | Per  Capita | Present Water Water Wastcwater
{Norm) Water Service | Consumption | Demand Generation
Consumption | Population at Source ¥t | ##+
(ped) (Junc 25, ‘99) | (m?/d) (n*/d) (m’/d)
1 65 95 16 ' 7 6
2 110 7443 819 1989 | 791
3% 1170 0 0 10 10
4% 295 . - 20,967 6,185 7,471 5,977
5%) 330 : 307,128 - 116,709 140,984 - | 112,787
Total - - 335,633 123,719 . 149,451 - 119,561
Sewerage 328,005 © - 122,894 - | 148,455 | 118,764

Notg:  *:the category includes sewerage services
- #% : Water Demand at Source = Kp x Ks x Water Consumption
' where, Ks=1.05, Kp=1.15, Kp x Ks=1.208
+%+ - Wastewater Generation = Kwx Water Demand at Source
where Kw=0.8

Table AI! 1.3 Water Supply Conditions in 1998

Annual | baily . | Estimated Dally _ :
Volume - - | Volume Volume Remarks
- . | (365days) |inTable AILE2 |
R 0 eyean) | (m'fd) (m’id)
Water Jitake Volume S L
Public Water Supply - - 61,066,000 ]167,300 | 149,450
Industrial Water Supply 11,632,000 | 31,870 :
Total = - | 72,698,000 199,170
Water Consumption * - 3 : : -
Public Water Supply - | 47,403,407 - | 129,870 123,720
" Industrial Water Supply' 9040689 ~ |24770 | '
Total -~ = 56,444,096 154,640

Note: * including estimation -

All1-9
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Table All.1.4  Per Capita Consumption of Domestic, Public and
Commercial Water (STAS 1343) -

W_Catcgory

Classification Domestic | Public -~ and | Total q, to q,

No. Consump | Commerciat | q (ped) | Ratio

tion Consumption _ :
| i 1 Qe Oped)_ | G, (Iped) :
1 Water distnbuted through | 40 25 65 0.625
: strect taps - :

2 Water dlstnbuted through 30 30 110 0.375
yard taps '

3. Houses with plumbmg and | 140 30 170 0.214 -
sewer pipes - . - ' - o

4 Houses with plumbing and | 210 85 295 0.405
sewers, . with in-house - o
water heating system - N N _

5 Houses with plumbing and | 280 - | 100 380 . 110357
sewers, with provisions of | - : I g :
ccntrai watcr heating

Note: The \aIne of (]_, can be 1ncrmscd depcmhng local COHdlllDl’lS, but not exceeds lhe followmgs by the size  of the

- Note: * indicates that the coeflicient for category 4 is 1.15 and that for category 5 is 1.10.

AILLI0 -

c1ty _
~Table AII.1:.:5_ Aver'age Daily Fl_qw of Was,tewater in the year 2010
Category . Per Capita | Service | Average . | Service Average
MNorm) ‘| Water . | Population | Flow Population | Design
' Demand |in 1992 Pre in 1992 Pre | JICA Study | Flow (JICA
T FIS o |Fs o {Team) | Study Team) .
(Iped) N E Y. R ' (m’ld)
11 65 6,500‘ ]380 0 0
2 110 6,500 650 5000 {530
3¢ 170 10 0 0 - - 0
4+ 295 |0 - 0 , 8,000 - [2280
5% g 380 369,000 125,860 369,000 | 135,510
| Total Generation 382,000 126,890 382,000 138,320 .
| Sewerage 369,000 125,860 377,00_0 137,790 a
Note: * indicates the category includes sewerage senices ’ '
Table AllL1.6 Desngn Flows for the Domestuc, Commercnal
~ and Institutional Wastewaters _
-| Wastewater Design Flow : ~ | Coefficient - 1992 Pre FIS_,
Flow JICA Study R
| L (m*d) (L/s) (STAS 1343/1) " | (L/s)
| Average Daily Flow | 137,790 1,595 |- 1,457
Maximum Daily Flow 151,680 = | 1,755 1.10t0 1.15 % 1,675
| Maximum Hourly Flow | 174,550 2,020 1.15 . 1,928



Table All.1.7 Majbr Mal-iilfactures and Corﬁpanies bi_scharging Wastewater to Sewerage

Catdease _ Factory rame - ArnexX | OUHEN [Wastewale Flow [T953) Qestonnare  [Adabonar Int |
No . : No | IDNo. [yEaly—— [dafy (7365 [y 72S0) [aaN 3} [Fommdra) FlGa{mid)
3 |SICOCACCLASA L) S BB AT 339 283 1797
& |SCOMACTASA _.__ 6 3 ]...443481 1,215 1,774 1,478 400
11__ |SCINTERTRANS SA 13 18,624 51 i S
12 {SCMPG SA- Atelec 1 .8 3 included - E T B - T
13 [SCMFGSA-Aller2 . 8]l__3 included] -} - - N
16 |SCMPG SA-DUNAREA . 42 3 | indded] -} - - [
_ 18 {SCMEHIDSA - , i6] - 3 89,3041 245 357 93] - T
_ 22 iSCTRANSURB $A.- Depout 1 : ___ 18 3 | 6396 18 26 21 250
73 |SCIRANSURB SA-Depod2 -~ 0] 3 6,336 18] - 26 21
2 |sciReFosA T - 172,708 473 691 576
28 |SCIRANSGALSA.ARA ~ 23 4,746 i3 18 (Y I
33 [SC BERIN PROD SRL 27 3 303 10 - 1
_ 41__ [SC CONNICOL SRL 6] -3 NA T e i
42 |SC AUTOMECANICA SA 2 3 | 5244 L IR 17 tz8
43 |scCALIN MERY SRL L . HA s - 7
41 [SCSALBEROQ SRL - Atater 21} 3 | included - - 54
45 [SC REPCOM SRL b, 28} 3 840 2 3 3 AF
45 [SCTFAREXEXMASSRL “~ © ¢ - - 47 3 NA - - S il
47 [SCSALTSRL . .43 3 6,985 1g 1 Y 16
4slscoanasga o 14] - 3 13,317 3 ) 44 : T
_50|sIDEX Mo 18 o 50| 3 382,352 2,417 35629 294t{ |
. ____ sifscAwcolAasa - . - 37] -3 13,600 ) 4] 2 T
P 2 |SCCOMBAVIPOR SA (FHC) 13 3 _ 95551 - 26| 38 32 22) T
.% 17 [SC MARTENS SA (ROBEER) 9 3| 485,438 1,604 2342 1,951 1,154
| 30 |SCVwificete Backud SA - Depozitare : H 3 792 2 3 3 150
31 [SC Vinificefie Bauhsd SA - kmbulelers 1 3 e [1] 0 o -
M [sCCONER PRODUCT 6L .4 3 1,450 4 6 5 4
35 [SCIATSASA o 2] .3 | 3,702 10 15 12 12
QUTFALL xoupcmsmoeunumea VT3 | 2339574 6,410 9,359 7.799 1.638] . 137
H lscrenProwensA _ —75 2 4,241 ki 57 L ]
QUTEALL NOA (UBERTATEA) - 4 14,241 33 57 a7 ) 0
1 SCAPOLLOSA L L I BE0) "~ "I 308 TR 238)
9 |sCoAFRTEXSA 35 99,516 273 398 332 FEIE R
| 15 [SCMPGSA-RADUNEGRU ™ 4 5 74258 203 297 245 [
__%  |sCSFIexsA G 10,831 30 44 T35
2 [SCSMBERDOSAL 5] - 5 26,412 72 106 83}
35 [SCRAZBOIENISRL - 43 5. 59 - - 2 2 o2
36 |SCROMCOMETSA - 48] 5 8400 23 34 28]
#  |scrRoMEXsA . 4 -5 59,100 | 162 236 197 99 :
5 |scrAMEA-ssaw2 3| __& inchided . . B [T T
: QUTFALL O mwru:.e ouumn : 5 56,101 976 1,425 1,188 3,008 258
T {DrouciR 1 RO TTTIOT L5 I V] 700
1 |SCMPGSA-DURAREANA -~/ .~ |- 381 °'§ included] . - T - L o -1
21 |SCPRUTULSA - RE) 350,400 §60 1,402 5,168 2,000
32 [SCINTFCRSA : 31 & | 387,600 1,062 1,550 4,292 7,820
31 |scAutoUNVERSALSRL - _{__30] s 2410 7 10 8 L)
40 |SCOEVAL STARSRL L 9] 1,220 3 5 -4 . 5
5 SC FAM SA - seitor 1 ahd 3 Sl -.2) 63,021 - 173 252 210 R 123
OUTFALLNOSS (SP 13 wma 6 841,695 2,308 3367] . 2,805 10,620 139
T |SCEHAVSA T 34 7 20,735 57 B3 78
13~ |SCHORTIGAL GA : e 32|, 7. .. 2573 - 7. .oy - 81 . _Q}p
12 |SCMENAROMSA """ 't - - o "o 49 7 - 29536 8f] - 118 - 98 246 77
25 |SC Sanbier Naval- Galai SA - : 36 7 53131 B 21 18 1,094
| ©_|scTRAnscomsa T - 7. 1. 92400 L -293F . 310 308 . BT
_ 3 |sceEtromsArEco 43 7 2,333 & 9] - 8 5
OUTFALLMOZ(SPIY |, . s 7 162,843 48] 611| . 509 1,428 0
[ JTotat - - o I [ ZTOAESS 10507 13810 12,318] WO 1.9
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- Table All.1.8 Industrial Wastewater Dlsch'lrge through the
' Existing Collectors '

Discharge volume Annual : Daily Dlschargc - | Average
Discharge - Range - | Daily -
: ' (n’/ycar} (m*/d) f (n’/d)
More than 1,000 m*/year | 9,683,652 - 126530 . - 38735 (327280
Listed companies | 3,704,858 10,150 - 14,820 |12350
Non-listed - 5,978,794 116380 - 23915 |19.930
Less than 1,000 m¥yecar | 2,384,343 16,530 - 9535 17,950
Total e 12,068,000 33,060 © - 48270 40230

Note: data source: APATERM

Table AII 1 9 Summary of Industnai Wastewater Fiow

Presenl(1998) In2010 -~ - - [In2010 :
Industrial (1992 Pre FIS) (QICAFS) Rer_n'arks AEEEE | _
Wastewater - | Ave. Daily* Max. Daily and | Ave.Daily - | -~ . . o @
L o . Max.  Hourly o o . '
: ) (mrdy - (n¥%d)
Point Source - S - _ ' ‘
Lised [ 12,350 TR IS T 1111 I IV & 920m3ld** B
Nonisted - | 19,930 : S 24,000 R
Sub-total 32,280 - [44,930 0 [42,0000 13 umes hlgher than
. R R R el thepresentone '
Non-peint Source S S TR : LT
{1950 72,510 - {20000 - [25 tim'cs h_ighcr‘ than
: ; Lo o . _» " lhe present ong - .
Total _ '40 230 ' 117 500 -] 62,000 LS times h1gher than
o ' ' - | the present one

Note: * shows that the figure is based on the assumptions that the operatlon days of the llsted
' . manufactures and companies are 300 days ayear. :

E shows that the figurc is bascd on thc results of queshonnalrc survcys and addltlonal
mformatlon .

Table Al1.10 Flow variation factors st for mdu_stri'a_l wastewater

Industrial * | Average Maximum = | Maximum ° Remarks' L

Wastewater source - | Daily Daily = | Hourly e o
Point Source - [0.75 100 - " |125 - Medmmtosmallscale 0
Non-peint Source - | 0.75 jLeo | L50 - | Small scale e

AtRL-12
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Table AlL1.11 Summary of Design Flow of Industrial Wastewater

Industrial Ave. Daily Max. Daily Max. Hourly | Remarks
| Wastewatcr (md) L (mYd) (i) .
Point Source :
Listed 18,000 24,000 30,000 0.75:1.00:1.25
Non-listed 24,000 32,000 40,000 -ditto-
Sub-tolal ] 42,000 56,000 - | 70,000 B
Non-point Source ' - :
20,000 - 126,700 40,000 0.75:1.00:1.25 |
| Total : 62,000 : _82,700 - 110,000 :
Table All1.12 The Design Flow for JICAFIS - = unit: m¥/d
Wastewater Average | Maximum | Maximum | Wet Remarks
' ' ' Daily  |Daily - |Houly -~ |Weather
Domestic, o : o -
commercial — and | 138,000 {152,000 - | 175,000
Institutional Wastes | -~ - : o
Industrial Wastes : : :
Point Source | 42,000 - . {56,000  |70,000
Listed Fact. | 18,000 - |[24,000 | 30,000
Non-listed . {24,000 32,000 40,000 .
Non pomt Sourcc 20,000 27,000 - {40,000
Sub-total 62,000 33,000 | 110,000
Total - . {200,000 235,000 285,000 570,000 :
o 1(2,320Lfs) (2,720 Lis) (3,300 L/s) | (6,600 L!s) o

: Note: The ﬁgurca aye rounded.

“Table Ail 1 13 Companson of Design Flows

Pesign This Study - - | 1992 Pre F/S Remarks -
- | Flows : (m’/d) (Lfs) | (m’d) (Lfs) :
% _ | Average Daily 200,000 2,320 N.A. ~ |N.A.

Maximum Daily 235,000 2,720 - |(263,520) 3,050 -
Maximum Hourly | 285,000 3,300 | (285,120) - [3,300
- | Wet Weather ~ 1570,000 6,600 6,600 .

Note: The dcsxgn flows proposed in the 1992 Pre FIS are expressed as Liter per scwnd (L5s).

| Table AlI 1. 14 Quallty of Wastewater Dlscharged by each Col[ector (1998)

- {1ID | Name of Collcctor | Numberof |BODs; ~ |8S | Remarks
* | No. | Samples | (mg/L) | (mg/L)

1. Micr’o2l- = 136 . 47 109

3 .- | Popasulde la Dunare - |37 - |39 38

4 |Libertatea - . - 137 33 |79

5 | ValurileDunarii |37 - - 136 83

6 |SPI3 lunie 41 |29 36

7 |Sp3 B 34 18 54

Note Data was obtamed from sC APAI’[:RM SA

ALLLI3
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Table All1. 15 Resulits of Wastewater Quality Surveys

(24 hours. one sample every 3 hours)

Micro 21 SP 13 lunie .
Parameters - | Range Weighted | Range - weighted | Remarks .
. . Average . Aveiage
BOD; cone. (mg/L)) 119 - - 164 |71 30 - 70 149 47,29 |
58S conc. (mg/L.) 35 - 132 183 - 199 - 172 - | 145 *109, 86
T-Nconc. (mg/L) |53 - 192 {117 61 - 128 (99 ‘
T=P conc. (mg/L) 0.31 - 393 J1.56 . 053 - 132 (093

Note: * the average concentration of BOD, and S8 shown in Table 13 is presented.

Table AlL 1 16 Est:mated Pollutant Loads based on Wastewater Quantnty

- and Quality Surveys o
Sampling | Average Welghled Average | Poliutant Loads Remarks
i.ocation Flow | Concentration (mg/L} (kg/d) . S ' '
L (m’/d) BOD, sS [T-N T-P | BOD; | $S T-N [ TP .
Micro21 [ 1,344 |71 83 |17 [1.56]95 12 - 57 210
SP 13 lunie | 96,006 |49 145 |99 [093 4,709 13,934 [ 9514 | 89.37

" Table AII 147 Estlmated Per Capita Umt Loads and Generatlon Rate of
Domeshc Wastewater S

S : Micrdo 21 Remarks = . : .
Average Flow (m3/d) 1,344 - '
Service Population * R 12,000
Per Capita Wastewater Generatlon (lcd) 112 - N
[0'1ds (kg/d) ’ e e
_BOD; - _ 95 _ B
Ss 12 D N e
| Total Nitrogen (T-N) 8y
" Totat Phosphorus (T-P) - 2.1
Per Capita Unil Loads (g/caplta!d) o N
BOD, - . |8
SS BRI 19 _
Total Nitrogen (T-N) 113 - .
Total Phosphofus (T—P) 0.18 :

A4

" Note: * shows lhat the se mcc population is based on the mformahon prowdcd by SC APATE RMSA
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- Table All;1.18 Estimation of Industrial Wastewater Quality
- {The average conce_n_lratjon is mainly based on the data obtained in 1998, the source: APATERM)

Database Faclory name Average concentration (mgh) Fiow Lead
No BOD, $5 {(mday} B0D; (kg/day) | SS (kg/day)
¥ Ll £ T x ¥ ¥
i SC APOLLO SA 734 239 1754 :
2 SC COMBAVIPOR SA 39 (30 22 0g 24
3 |SICOCACOLASA 133 87 179 238 156
4 |Depoll CFR &5 | - & 200 130 . 162
5 SCFAM SA - sector 1 17 17 37
6 SC FAM SA -seclor 2 27 28 08
5 SC FAM SA - seclor 3 ! 95 .
7 SC ELNAV SA 19 61 78 15 48
8 SCGALACTA 5A 204 _ 400 816
9 SC GALFIRTEXSA 123 152 251 309 332
10 [SCHORTIGAL SA 35 <20 [i} 00 . 00
11 [SCINTERTRANS SA 138 26 36
12 - [SCNPG SA - Atefer 1 85 | - 2H
13 [SGMPG SA- Atefier 2 59 112 : o
14  [SGMPG SA - DUNAREANA 249 115 364 327 49.2
15  |SCMPG SA: RADUNEGRU 19 80 : s
16 - [SCMPG SA - DUNAREA 67 . 125 C
17 |SCMARTENS SA 200 470 1154 2308 542 4
18~ {SCMEHIDSA 79 | - . 15 . 300 237 468
19 |SCMENAROM SA 65 245 . 159
20 |5C Piase Pescaresti SA 54 : 147 0 0.0 00
2t {SCPRUTULSA™ 43 - 132 2000 860 2640
22 | |SCTRANSURB SA -Depoul § : 11 . 364
23 |SCTRANSURB SA - Depoul 2 ‘ 178 : c
24 |SCSALBEROSRL : 109 151 28 X 45
25 |SC Sanlier Naval - Galali SA = 3 1094 o 1466
28 - [SCSFTEXSA - 31 - 135 29 09 39
27 |SCTREFOSA * TTE 397 T | zaz
26~ |[SOTRANSGAL SA-ARA 137 12 18
29 |SCTRANSCOM SA | - 5 113 [ 07
30 - |5C Vinffacatie Baut_u.? SA- Depoz.t_are 321 T 249 - 150 - "4z 2 374
3 SC Vinificatie Bavtun SA - Imbudetiere 32t . 249 " : . B
32 |SCINTFORSA ) 88 7820 626 6832
33 [|SCPETROM SA PECO 35 83 5 02 04
34 |SC.CONER PRODUCT SRL 309 282 4 1.2 K
35 |S5C RAZBOIENI SRL 409 | 144 12 P 17
36 [SC ROMCOMET SA 24T - 27 06
- 37 [SCAUTOUNIVERSAL SRL T ¢ 448 i1 49
38 - [SCIATSASA 116 12 1.4
39  |SCBERIN PRODSRL 654 15 238
40 [SCGEVAL STARSRL Y 5 30
41 T [SCCONNICOL SRL 193 6 12
- 42 [SCAUTOMECANICASA - ] 317 S22 . ‘ 10
43 [SCCAUIN MERY SRL 104 182 . LT 07 - 1.3
44 |SC SALBERO SRL - Abator - 123 172 54 66 93
45 {SCREPCGM SRL e 543 40 2.7
46 [SCTIFAREXEXIM AS SRL : . 261 1 - 03
47 [SCSALTSRL 201 212 16 32 3.4
48 [SCFIROMEX A - 69 276 89 6.8 273
: . Frow (m¥/day)
TOTAL 15920
o Flow (Vs)
1843
.o . BOD; (kgfday)
Flow (BODs)  {mfday) 13,683 843.7 S5 (kgfday)
Fiow (S8} (m/day) 14,514 L 20360
: Excluding INTFOQ
: . . Flow . BODads  SSloads
Fiow (BODg)  (Vs) 16837 67 66 781.16 1347.81
Flow {38) (vs) 47262 8211
Average concentration . Concentration
BODs (mgf) €1.66 133.23
13651 189.98

SS (mgh}

AIELS



Part AIV Galati: Appendix-1 Planning Basis

Table AllL1,19 Major Effluent Quahty Standards to Public Recelvmg :

- Water Bodies.
MNo. Quality Parameters : - | Units Max. Methods of Analysis
- ' - | Admissible - - '
A. Physical Parameter - : e
t. | Temperature ¢ | 30°C -
B. Chemical Parameters L o ' _
2. Hydrogen ion conccntratlon (pt) | UnitpH |6.5-85 STAS 8619/3-90
For Danube River - 165-90 | . K :
3. Total Suspended Solids - | mgldin® ] 60.0 - | STAS 6953-81
4. Biochemical ~ Oxygen Demand | mg/dm*® | 20.0 | STAS 6560-82
_ |(BODy) g | RS o
5. Chemical . Oxygen  Demand | mg/dm® {400 - = - | STAS 9887-74
(COD-Mn) - L b BTN IR
6. Chemical ~ Oxygen - Dctnand mg/dw® | 700 - | STAS 6954-82 -
| (€COD-Cr) u o B I | _
7. Ammonium Nitrogen (NH,-N) - | mg/dm’ 20 . - | STAS 8683-70 : . @
8. Total Nitrogen (N) =~ | mgfdn® | 10.0 | STAS 7312-83 . | ' :
9. .| Nitrates (NO,) © - Imghdm® 250 | STAS 8900/1-71
10. | Nitrites (NO,) 0 Imgidm® (10 [ STAS 8900/2-71
11. Sulfides (as H,S) ~ mg/dm® 0.1 | STAS 7510-66
12. - | Sulphites (SO;) | mg/dm®  [1.0 - | STAS 7661-89
13. Phenols (CH,OH) - Jmg/dm® 005 - | STAS 716792
t4. | OilandFats 0 |mgldm® |50 . | STAS 7587-66
16. . | Phosphates (PO) | mpfdm* |40 . - | STAS 10064-75
17. | Total phosphorus (P) 7 | mgdw® |10 - | STAS 10064:75
C. Bacteriological Paramictors - 3 e R LR
42. | Total coliform (MPN) - - Nr/glOO imil - [ STAS 300191
43. Fecal coliform (MPN) - |NJ100 [ 10,000 STAS 3001-91
cm’ s
44, ]"ccal streptococc! (MPN) - NrJ;IOO : 5 000 R -STAS 3001-9]
. N em .

Source: ORDER No. 730/1997, Norms for estabhs!ung lhe lnmls of pollula.n!s in the waste“ater bcfore to bc
dlSChaIgud into water resourccs, NTPA 001/ 1997 o

All:1:16
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~ Table All.1.20 The Design Influent Quality in the 1992 Pre FIS -

Paramcter | Wastewater | Per  Capita | Loads - Design | Influent | Remarks
' Loads Flow Quality
(g/capita/d) | (kg/d) (m3/d) | (mg/L)
Domestic** 65~ | *24,830 [ 146,060 [**170
BOD Industrial |- 5,170 117,505 §**44 - - .
Total 30,000 263,565 | 114 - =115
Domestic** 75 [ ¥28,650 -] 146,060 |**196
SS ]nduslrial e 76,300 | 117,505 | **649
Total - - 1 104,950 263,565 | 398 =400
Note * The domestlc W astc“atcr also mcludes commgicial, mstltuhonal waslwatcrs

*2 shows the fi igures which are caleulated that the per capita loads mnltlphcd with the
' sewerage service populatmn of 38,200 in 2010. '

*ix shqws the figures calculatcd that the loads arc divided by the design flow.

Data:  The 1992 Pre F/S Report prepared by PROED, on Septcinbef 1992.

'Table AII 1 21 Major Permissible Efﬂuent Quality Standards for the _
Wastewater Discharged into Publlc Wastewater Systems

No. 'Quahly I’arametcr Umts Permissible Methods of
: : Values Analysis -~

I - Temperature ‘C . 40°C - e o

2. Hydrogen ion concentration | - 6.5--8.5 ' | STAS 8619/3-90

3. Suspended Solids mg/dm’ | 300 STAS 6953-81

4. | BOD; ' mg/dm? 300 STAS 6560-82 -

s. |cobcr mg/dm® | 500 STAS 6954-82

6. ;'\};nmonmm Nllrogen (Nll mg/dm® |30 STAS 8683-70 _

7. .| Total Phosphorus (as P) : mg/dm® | 5.0 STAS 10004-75 -

" Source: Norms regarding the discharge conditions of waslewater into sewerage, NTPA 002/1997

Tahle All.i 22 ‘Esti_ma.té_d Equivalent Per Capita Loads. -

Quality

Remarks

Average | Design Pollutant Planned Equivalent
Parameter | Concent- | Average | [oads Service = | Per Capita
o ration* Flow . Popufation Loads .
R L M O R T R O (g/eapita/d)
BOD, |71 _ 9798 | %
sS 83 138,000 .| 11,454 [377,000 ~ |30 B
T-N 12 1,656 44
T-P 1.6 2208 0.6

Note: * shows the data of Micro 21 as preseated in Tadle 14,

Al-1-17
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Table All.1.23 Estimated BOD, Cohcentration in Domestic, Commercial
and Institutional Wastewater based on Per Capita Loads

Per Capita Loads o | | Influcnt

(g/capita/d) o co | Loads*+ | Quality** | Remarks
Commercial and : o

Domesllc Institutional * * | Total - | (kg/d) | (mg/L) L -
26.0 7.8 1338 12,743 92 Present Level ¥+
28.6 | 8.6 372 0 114,024 - | 102 10% increase
312 " [94 © - |1 406 15,306 110 | 20% increase

(338 1104 - 1439 ¢ 116,550 120 30% increase

364 | 109 C 1413 111832 0 129 0 40% increase
(390 .~ |11.7 50.7 19,114 139 50% increase R
Note: *: 'I he per capita Toads of cémmcraal and msmuuonal waste“aler is assumed 30% of that of

domestlc wastew atcr

. A 'l11e planned servme popnlauan is 377, 000 and the dcsngn average flow is 138 000 m*/d

ke Domesnc Per Capita Load is al prescnl level

Table AII 1 24 Esﬂmated SS Concentratlon m Domestlc, Commerclal
and lnstitutlonal Wastewater based on Per Caplta Loads

Per Cap:ta Loads I Lo Influent _
(g/capm/d ' teal o Loads** | Qualtty**_ Remarks
- Commer’éial and [ 0 . L
: Domestlc Institutional* Total | (kg/d) - (mg/L) e
300 0 {90 39.0 - [ 14,703 107 Present level***
330 199 429 116,173 1117 © | 10%increase -
360 108 468 117644 - |128 - | 20%increase
390 - lnar 507 19,114 | 139 - 30% increase
420 . |16  |s546 20584 |49 40%increase - |
450 |135 585 122,05  |160 | S0%increase : | &
Note: * : The per ¢apila Ioaclsof commemalandmshtuhonal \xasle\\aterlsassumecl30%ofthatof ' : o
domestic waste“ ater ,

++: The planned sen-lce populahon is 377,000 and the deSIgn av cmge flow is 138 OOO m *fd

sh# The Domesttc Per Caplta Load is at preseul le‘ el

All-1-18



Part Allf Galati: Appendix-1 Planning Basis

Table All.1.25 Estimated T-N Concentration in Domestic, Commercial
and Institutional Wastowater hased on Per Capita Loads

Per Capita Loads Influent L
{g/capita/d) Loads** | Quality** Remarks
Commercial and | . ,‘ PR

Domestic Insmunonal* Total (kg/d) (mg/L)

45 | 1.4 59 | 2224 |- 16 | Present level ***
50 | .. 15 6.5 - 245t | 18 | 10%increase
5.4 1.6 70 2,639 19 1 20% increase

59 18 77 | 2903 C 21 30% increase
6.3 19 8.2 3 091 22 1 40%increase |

- 6.8 2.0 . “ 8.8 [ 3318 L 50% increase
Note: * : The per capita loads of conumercial ancl mstllutwnal W aslc“alcr is assumed 30% of thal of

domestic waslewater _ _ _ _
ok The planned serwoe pOpulam:m is 377 000 and the dcs:gn average ﬂow is 138,000 m’ld

% : *hk The Domesuc Per Cap:la Load is at present levcl :
R

| Tab!e All. 1 26 Estlmated T P Concentration in Domestlc Commerc;ai
_ _ and Institutional Wastewater based on Per Capita Loads
Per Capita Loads . . . o Influent

{g/capita/d) - . L Loads ** | Quality ** | Remarks
- Commercial | - . | - N . '
Domestic - [and = - Total | keid) | (mgrL)
- Institutional * | - ' : :
060 - 0.8 | 0.78 - 2941 - |21 Present lovel ***
0.66 - 1020 0.86 13242 |23 - 10% increase - |
0.72 1022 1094 3544 . |26 20% increase
0.78 1023 . 1.o1 380.3 2.8 30% increasc
084 ° 1025 1109 410.9 3.0 - 40% increasc
(.20 0.27 1117 14411 3.2 50% increase
: % Nole: *: The per capita loads of commermal and institutional wasfewaler is assumed 30% of that of
) ' domesuc waslcwatcr . .

++: The pla.rulcd semcc populauon is 377 000 and lhe design av erage ﬂow is 138,000 m’ld

e, The Domcstlc Per Capnla Load i is at prcsent level

A9



Part Al Galati: Appendix-1 Planning Basis

Table AllL1.27 = The Design influent Quality of Doi‘néstic, Commercial,
- and Institutional Wastewater for the JICA F/S

Planncd Per - Capita : Design | Influent |
Quality | Service Loads - Loads Average | Quality | Remarks
Parameter | Population R I Flow Ce :
| | (gfcapita/d) | (kg/d) (m*d) {(mg/L) -
BOD, | . |44 | 16,588 |20
ss  |3mmeoo |51 [19227  |138000 | 140
N 1 12,903 21
P 1 1101 381 - 2.8

Note: The Domestic wastewater includes commercial and institutional wastewater.




Table AIL1.28 Major Indusiry classified by Product Category
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Table All.1.29 Present Industrial Wastewater Discharges by Product
o Category
Category Present Discharge | Share Remarks
L Flow (m*/d) (%) : :
Food Proccssing {3,024 24.5 Meat products, dairy products,
: e bread, vegetable oil, etc.
Beverage 2,237 18.1 Beer, wine, distillery, soft
: g drinks, etc. ' o
Textile 612 50 Cotton fiber, textile fiber, etc.
Metal Products 2,175 176 Metal semi-finished products
s : clc.
Other Manufactures | 747 6.0 Machinery, chemical products,
L E e _ fumiture, feed stufi, ctc.
Others 3,553 28.8 Service industries
Total = - 12,348 IOOO s '

| Table All 1. 30 Demgn Industna! Wastewater Dlscharge Flow by

Categonzed Factones

Catcgor)"

Sharc ' Design Discharge | Remarks

- (%) Flow _(m¥/d) . o
Food Processmg. 1250 4,500
Beverage - 118.0 3,240 -
Textile 150 900 .
Metal Products - 18.0. 3,240
Other Manuifactures | 6.0 1,080
Others ' 28.0 5040 C e
Total 100.0 18000 S Dcsign Avc'r'ag"e' Flow :

Table All. 1 31 Design Industrial Wastewater Charactenstlcs Classnf‘ ed by a

ATk

. Product Category

Categdry Quality Parameters (mg/L) Remarks
- . BOD, |88 - T-N T-P

_Food Processing 300 1200 40 10

Beverage 300 ]300 30 - 10 -

Textile 1200 . 1300 30 20

Metal Producis 80 - j100 110 - 5

Other Manufactures 00 - 100 . . 20 . :}2.

Others 100 < fa2e0 s - |-
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Table All.1.32 Design Quality of Industrial Wastewater by Categonzed

Factories _
< | Design Concentration | Loads '
Category - | Flow (mg/L) (kg/d) Remarks
' (mYdy | BOD, |sS BOD; ss 1
Food Processmg 4,500 300 200 {1,350 [ 900
Beverage : 3,240 300 300 9712 972
Textile 1900 200 ]300 180 270 ]
Metal Products - 13,240 180 " ]100 259 - {324
Other Manufactures [ 1,080 | 100 100 108 108
Others - ' 5,040 1000 200 [ 504 1,008 -
| Total c 118, 000 : ' _ 3,373 3,582
Average Concentratlon (mg/L) - | 187 199 o '
- { Design Concentratton Loads o '
Category T S {Flow | (mg/L) | kg/d) - " | Remarks
e (i)  |TN _|TP T-N T-P o
Food Processing = 14,500 {40 10 1180 7 |45.2
Beverage ' 3,240 130 |10 - 197 1324
Textile - 0 ]900 - 130 |20 - f27 - |180 -
Metal Products  © - [3,240 - - [10 |5 = 32 162
Other Manufactures | 1,080 {20 - 2 |22 0 |22
Others - 5,040 5 125 5.0
Total - -]18000 nh | 383 118.8 )
Average Concentratlon (mg/L) 2 6.6

Table All.1.33 Desugn Quahty of Industnal Wastewater |

- S Design - | Concentration Loads . :
Source - PFlow - | (mgl) ' (kg/d) - . Remarks
L e (m*d) -~ {BOD, |SS BOD; {SS - : :
Point Source S ' '
% ________ ~ Listed Factories 118,000 1187 - - |199 3,373 3,582
k _ Non-listed Factories 124,000 120 . | 140 - | 2,880 3,360 L
No-point Source - 20,000 120 - | 140 2,400 2,800 |
Total . - 62000 ‘ | 8,653 9,742
Average Concentrauon (mg/L) 140 157 ' '
. - | Design | Concentration Loads o _ _
Sour'ce ' . .. Flow (mg/L) (kg/d) - -} Remarks
s |y - [T-N  |T-P - |T-N T-P o
't Point Source - : ) ' '
“Listed Factories [ 18,000 |21 - |66 = |383 118.8
- Non-listed Factories | 24,000 21 128 504 67.2
| No-point Source {20,000 | 2] 2.8 420 . |560
Total | 62y 000 ) 11,307 1242.0

A\'crage Concentratlon (mg/L) 21 - 139
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. Table A.1.34 Design Influent Quality

Wastewater Design | Loads Concentration Remarks
' Flow (kg/d) (mg/l) '

(m7d) [ Bop, SS BOD, |SS

Domestic, . i ' o .

Commercial, and [ 138,000 | 16,588 19,227 120 | 140

Institutional - ' - . i -

Industriat 62,000 |8653 9,742 140 157 :

Total ©[200,000 25241 | 28,969 ' :

Average Concentration (mg/L) S ‘ 126 145 :

: : - =>130{ =>150 = .
Wastewater | Design | Loads Concentration Remarks
S Flow | (kg/d) mgny B

(i) | TN ITp - TN |TP

Domestic, -1 R S -

Commercial, and { 138,000 }2,903 381 - |21 28

Institutional S S ' .

Industrial 62,000 |1,307 242 {21 39 .

Total 200,000 | 4,210 623 s -

Avcrage Concentration (mg/L) -~ . | 21 130

e D - =3 ..
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- APPENDIX-2
WWTP SITE SELECTION

1. CANDIDATE PLANT SITE(S)

11 CANDIBATE SITES

. As the possible construction sites for the Galah WW'l P, the fol!owmg six candldatc lands are first
 selected as shown in FigureAll.2.1. Bach of the sites is then evaluated with regard to its socioe-

‘conomic aspects, topography, environs, expandablhty, and thc magn:tude of tnatment plant ca-
) pacﬂy the land can accommodatc

Altematwc W\VTP Sltcs
= —-'Ai(emali\'e Sites Land area (ha) S . Remarks
L Altemativesite 1 - 73 © Flat agncultu:al and wasteland near lhc Sll’t‘:l River mouth
Alernativesite 2 25 ' Located southeast to Ihe stadmm '
© - Alternative site 3 18 Locatedclose to the Danubs River
AIle'r'natir\_'é site 4 945 ~ Located clo:e {o the stormwater pump station -
- Al‘lérnnii’\-'c‘ sﬂc 5 >20 .' .About 300 m nonh toAIM site - N
- jr-éilé?l-laii\_u'é s;_i_lg' 6 ‘ >7 - Norlh o Frec Economlc Zone closc to lhe Danube River : |

'1 2 AFFORDABLE TREATMENT CAPAcmEs BY LANDS

The maxnnum capacmes of WWTP, facilitiés of whlch could be accommodated within the avail-

able land area, have been estimated. The plant available sife areas arc considered to include sttch

spaces as process facilities, roads, and buffer zones, but no allowances for future expansion space
_ is considered. The maxlmum plant capacmcs corrcsponding to thc altematwe sites arc shown in
the followmg table ' :

Maximum Waéfewafer Treatment Capacily by Site

. Altemnative Sites -, Available Area (YMaximumplant . .~ Remarks
L apiy (i
“Riteinativesite 1 TEETTTTT 000 Tondis fully usable
" Allemativesite 2 25 S hew e
_  Altemalive site 3 s - R 6,000 o . _
*Allemativesite 4 - 945 40000 _'_Abdumo%landareé maybeunnsablé.
- :.,--'_Altemahvcsﬂc' s s 400,000 S Funherewpanswnmaybepossmte .
Allemativesite 6 0 >7 - 60000 Mo tand can hardly be acquired
o Nole Calcu]ated fromanequalion in the formA 478Q“” bylhe M:mshyol‘Conslruchon S

Japan, based on the data obtamed l’rorn 117 CONv ermonal acmalcd sludge WWIP

- All-2-1
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" 1.3 EVALUATION OF ALTERNATIVE LANDS

In order to treat the maximum daily DWF of 234,400 m in a centralized conventional activated
sludge WWTP, a land of 18 to 20 ha. (depending upon the land shape) will be required. At present,
however, no WWTP site has either been acquired or preserved yet, and it is still unknown whether
ot not such a wide single land is readily available. Under the circumstances, therc is a possibilily
that the multiple numbers of independent treatment plants separately treat thc wastcwatcr In view
of this, cach cand:date land is evalmted as dlscussod in the followmg

A_tﬁn_aluﬁjus: I TllIS 'I 3 ha land ownod by the City is located at leﬁ bank of the Slret RJver
mouth, which is currently being used for agricultural purposc or wasteland, The ground surface is
'rclatwely flat with the elevation ranging from 6.5 m to 7.8 m above M.W.L. This land could ac-
commodate WWTP facilitics with treatment capacity up to 57,000 ms/day, which accounts for
about 20 percent of the total wastewater production. Because of the limiited area, this site cannot
~ be used as a centralized WWTP, but as a local plant to treat a portion of the wastewater. The
closest residences are located to the north about 300 m from the site, and at the east is a ‘military
prohibited arca. This land alone is considered not sufficicnt to treat the wastewater from Collec-
~ tors 1, 2 and 3, and needs sevcral more hcctares land proferably a total of 16 ha ifa WWTP isto
be constructod here. :

Altﬁmaﬂie_sﬂcﬁl_and.l Both sites are t00 small to aocommodate thc WWTP Altematlve 2 isa
“narrow land surrounded by sharp slopg hills with a small flat area of about 0.5ha. The topog-
-~ raphic conditions make this site unfavorable for WWTP construction. Moreovér, even if the site
were fully utilized, thé expected plant capacity ¢ontd be no more than 12 ,000 m3lday, accountmg
for only 4 percent of the total wastewatcr productlon of the Clty '

Altematwe Isiteisalsoa small land measurmg 70 m by 260 m, wnth about l 8 ha. land surface
- area. This land of this size can accommodate a tréatmént plant with 7,000 m Iday of 1éss capadity.

Furth»rmore, both sites are closcly located to residential districts, as such; both of Alternatives 2
and 3 lands appear to be not suitable for WWTP satcs G - -

. Amm;m Thls Iand is the Clty s propcrty located ina narrow land bet\scen tho two railway
~ lines. Prcscntly, the sewape pumping station, stormwater sedimentation tanks, and several houses

and buildings exist wathm the land. Thc land measures 675 m by 140 m Wllh a surface arca of
©.45 ha. : o :

Because of the existing railway lines Tuiining both at the north and south sides, no spaces for fu-

ture possible expansion exist in the vicinity. Moreover, since much portion of the land is occupied

by the  structures the usable land for the WWTP is quite limited. If the half of the land were

used for the WWTP site, the expectcd maxtmum trcatmcnt capacny of thc plant W ould bc only at
“around 40, 000 m*/day. ' .

Another constramt in seleclmg thls site for the WWTP wﬂl be the rallway crossmg Largo inflow |
and outflow pipelines are to be laid crossing the ra:lway lings elther by shxeld tunnelmg or other -
undcrground constructlon mcthods ' : : :

Allﬁmauie_i Thls land is presently bemg used for agncultural purpose The land is ﬂat and more
than 20 hectares arca would be available. There are wide agricultural lands in the vicinity of the
- site thus the future e*cpansion may be possible without much ‘difficulty. Major constraint to
provide the plant here is again the influent and efﬂucnt sewver crossmg under two rallway lines,
thus adding more construction costs.

AIIﬂmaIm;_Q This land was onglnall)r planncd as the WW TP snte but now dwgnated as “Frcc ‘

- Al_i-ﬁ«z |




Patl AliGatati: Appendix-2 WWTP Site Selection

Economic Zone.” Sontc construction works have already taken place in part of the Zone To the
south of the Zone close to the Danube River, City owns a 7-hectare land, which the City implies it
might be possible to exchange this land with a part of the Free Economic Zone, hopcfully 13 hee-
tares or so. If this land were obtained, most of the wastewater conld be treated here.

1.4 WWTP SysTEM OP.TIONS

Although there still remain some uncertamues in partlcular for land acqulsmon from the forego-.
ing studics on the possible WWTP sites, the following two WWTP strategy options are sclected
for fusther economic and technical comparison:

- One centealized WWTP to treat all the'wa'stcwater at Alternative 5(20 ha) site"and

- T\-.o scparated WWTP cach at ‘Aliemative 6 site (15 ha. ) and Altemative | srtc (wnll re-
qmre 16 ha land for treatmg wastewater from Collectors l 2 and 3)

These two strategy optlons have further been evaluated 1n detalls from both techmcal and
economic vaewpomts to seleet the 0ptlmum reglonal WWTP system in the followmg Secllons B

2 REG!ONAL WASTEWATER MANAGEMENT SYSTEM OPTIONS

'2 1 SYSTEM OPT[ONS

Tv.o “astewater management strategy optrons have been sele\.ted to ﬁlrther scrutnuze on the ad- |
vantages and disadvantages accrumg to each option. Major features of the altematwe programs

are as follows

Qphtm_L; Tlns optron the ecntrallzed WW'I‘P covers the whole sewer service area and treat the
daily maximum DWE of 3.05 m*/scc and WWF of 6.1 m¥/sec at the WWTP site at the east of the
gxisting pumpmg statlon (Altemauve site 5), comprising, force mains, and a concentrated large—
scale WWTP .

ij.mn_z, The plan dmdes the wholc sewerage area into two separate mdependent sewerage

* districts, East and West Drstncts followmg the topography, and layout of existing sewer networks

and collcctors Under this plan, t\-.o separate wastewater management systems will be provided.

| 2 2 STRATEGY OPTION 1 -

This WWTP system will treat the wastewater commg from tlle whole Galatl sewerage system
Most of the wastewater generated in the City flows down by gravity to lift pumping stations and

lwrll then be transmitted through a total of 10-km long interceptor sewers to the WWTP located in

the northeast of the City area. The capacity of thé interceptor system should be such that it could
accommodate the anticipated flows in the year 2010 from the sewerage d1stnets The wastewater
wrll be conveyed to the WWTP

23 STRATEGY OPTION 2 _

Under this system the whole. sev.erage area is dlvrded mto t\\o separate sew erage d:stncts East
and West, and the collected wastewater will be treated separately with two independent WWTP. -
The Each district will independently collect, convey and treat the wastewatcr within its own dis-

:tnct Due conmderatrons are to be gwen to thc topographle eorrchtions in the area so that the sew- :
ers could lead the collected wastewater by grawty to thc maxlmum extent p0551ble 7'

All2-3
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The wastewater commg from the Collectors 1,2and 3 will be collected lhrough the lnlerceptor
sewers and conveyed to the West WWTP, whlch capacily needs to be of 171,850 m3iday The
WWTP will require a land of about 16 ha. located close to the river mouth of lhe Slret

2.4 COsT Commmsbn

For purposes of cost comparrson between the two alternative wastewalcr managemcnt pro-
grams an analysrs was m'rde of a!l costs accruing to each altematwe over the 25- ycar perrod

For the comparison purpose, it is assued that the fund is available for all the conslrueuon and
operation and maintenance costs, and the ycar 2005 is considered to be lhe earllest year that
any wastewater managemem facrlrucs can be made operatronal

Caprtal costs of wastewater conveyance and lreqtment faerhlres included in the altermlwe Sys-
_ tems, and annual operation, rmmtenance and energy costs for those facilities were estimated.
All costs are at 1999 level; for purposes of cconomic comparison bemeen alternatives, no cost
escalation was consrdered It is to be emphasrzed that lhese cost estimates are order of-
magnitude, of reconnaissance level only, and that whrle they are satisfactory for planning pur-
poses and comparisons bet\\ ecn alternalwe courses of actron lhey are not adequatc for dehrled :
~ financial plannmg SR R :

Future capllal and operahng costs were drscounted to present worth values in 1999 usmg 5 per-
cent discount rate.  For the cstimation of the costs, the plant sites for the WWTP are assumed
to be acquired. For snnphclty ‘stage-wise construction schedules for the various facilities are
not prepared,-assuming that the tofal caprlal investinent required for each faerlrty would be ma-
de in the year in \-.hreh the facility would need to be complcled '

A summary of total constriction, operahon and mam(enance costs, and econoniic costs accru-
ing to the four alternative wastewater management programs through'the 25-yéar period are set
forth in the- foltowing tables. The detail caleulalron of the economiic cost is shown in Table
All2.1.

Construction and O/M Costs of Options (US$ 1,000)
_A!lernolive Plans  Capital Costs = O/M Costs{per year) .

Option T 65643 g

Option 2 19204 4982

Economic Coéis of Oplions (US$ 1,000discountedat5 p.a) R
Alternative Plans ~ Capital Costs - O/M Costs - Total Costs .+ .

Optiont T 67432 189106380

Option 2 78399 o s0691 120001

The above lable sho\\s that Optlon 1 woutd be the less cosily management program lhan Op— '
tion2 in terms of eeonomlc costs. This cou!d be explamed that Option | with a coneentrated
WWTP has a merit of cconomy of scalc, whrch could trade off the costs fora hﬁ s{allon

CAl24
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The O/M costs of Option 2 with the two independent plants are higher than those for the single
treatnient plant with the same treatment capacity, thus making the total O/M cost higher than Op-

~ tion 1. The differcnce in the cconomic costs between the Options is, however, not so significant.

- As it is presumed that at the initial stage of the implementation only {imited fund would be avail-

able, Option 1 systern would be the more realistic plan in terms of the project financing.

- However, both alternatives were formulated on the assumption that all the costs would be readily
* available for implementation of the programs and at the same tinte both of the altematives would
be cnvrrormlcntally acocptablc

2.5 COMPARISON OF ]NTANGIBLE CONSIDERATIONS
In view of the lack of a clear dtstmctlon between alternative wastewater managcmcnt programs on
a cost basis, non—quanttﬁable considerations bccome of importance in the selection of the recom-

" ‘mended program. The most important such non-quantifiable considerations have been identificd,

and an evaluation made of the degree to which each is responded to by the various alternatives

~ analyzed. Thc non—quantrfrablc considerations deemed of major importance m selectmg among

alternatncs are:

. Flexibi!ity;

L Speed of prrojéot.im.pieméntatiorri and X
L Cdniniit;aityrenififdmeﬁt’al ‘irhp’aot:"

A rating of four grades (excellent, good, farr poor) of the two altcmatwcs with roferf‘ncc to oach

)_‘of thesé is adopted wrth suppomng commentary presented in the followmg

| system that would | requrre hrgh mrtral mvestments for tnc construction of the large WWTP and

conveyance facilities. Such major investments would dictate the course of regional wastewater

- management for many years to corn, and would render these altematives inflexible. In adaptmg to
_ future change in c(mdrttons Optlon l is rated poor" in terms of ﬂe\ubrirty

'Option 2 is more flexiblé program than Optron 1, and is rated "good because after initial con-

struction ‘of the system these would be possible to start operation at a relatively early stage, and

"possrbly later if wastewater ﬂows from the drstncts do not grow fo the extcnt presently anhcrpated
- they could be modrﬁed -

There are many advantages to retammg ﬂeubllrty in the rcglonal program to the extent possible,
mcludmg . : '

- As trmc passes, addrtlonal and furthcr technologrcal advances become known and available,
- and as experience is acquired in the initial stage facilities, it may be that 1mprovement and up-
grading of the facilitics can be provided. If future expericnce shows that the capacity of the
- plants need to be or not to be expanded beyond the originaily planned capacity, the expansion
- of the plants could be done or deferred substantially in fime or possibly not required at all.

. The potentlal for such deferral \sould be lost under Optron 1. There is a possabrhty that
© wastewater flows from the area will not grow to the extent presently anticipated because of
. the possrble wastewater reuse or other reasons. .

. AlL2-S -
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Almost celtamly there will be technological advances wrthm the next decade which will render
wastewater treatment lcss costly and less esthetically objectlonable than at present, possibly by a
substantial amount. Option 2 would offer the opportumty to take advantage of such technological
advances, while Option 1 would not. .

Spced_ofllulgmcm;mon In Optlon 1, the WWTP would be an enlargcd one. 'Ilre large mains,
force mains, and pump stations would surely requrrc considerable time to complete the construe-
tion. There would be some delay in receiving the services in such wastewater districts far removed
from the WWTP, thus delaying an early implementation of the woks Optron 2 has smaller mter-
ceptors that can bc laidina relatrvely short time, -~

‘ In view of the above dtscu&srons Opll()l‘l 1is rated as* poor as is mt‘enor to Optron 2in terms of
capab:lrty to rapidly alleviate the exls{mg samtary problems wrthm the areas Optlon 2 is on the
other hand rated “farr” in thrs respect : : :

ngmmiyﬂlomonmemal_lmpams Uder the Prq;ect a { detailed cnvrronmental rmpact assess-
ment is conducted during the feasibility study stage. However, for the stratcgre planmng purpose
such impacts were brteﬂy made (refer to Section 3.9 EIA)

Commumty 1mpacts can be measured best by the readmess mth “hrch wastewater treatment
~ facilities are accepted by the community within which they are located Although such facilities
are not generally as a desirable additions to any community, an assessment of the relatwe nnpact
of the three altematlves exammed herein can be made. '

Optron 1 could be rated as" in tenns of comnmmty rmpact because the treatment facrhtres

involved would be located i m an area presently devoted fo agricultural land. The site is scparated

from residential and property. Residential property to the site il is by more than 2 km away. The
: Jand is, however owned by private and needs to acqurre the land wluch may take some tune to se-
' curc a suﬂlcrent land for the WWTP famhtres :

' Option 2 could be consrdered somewhat less acceptable than Optron l because the West WWTP
site is located less than 1 km to residential area. There might also be some other social problems
relative to siting of the plant facilities, such as mterference with other utilitics, blocking access and
nwoluutary resettlement. As the site w ould be located near the commumtles, thereby and that Te-
quire considerations for mmumzmg hazards and nuisance such as provision of buft‘cr zones and
fences, noise, vrbratrons odor, aerosol abatement cte. In v1ew of these Opt:on 2is rated as

£13 33

Poor.

Ratmg ofAh‘emahve Wast‘ewater Managemen! Opfrons T
_ with Reference fo Non-quanfrf' ablo Consrderatrons
i Option o VFlexrbrhty Speedof I Efm'qunme_ntall T

' implérﬁentaﬁon '?Sloéiélimpact' - no

-~ Option "1 - cpoor . -poor ¢ - . good

Option 2 good far . poor
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3. CONCLUSIONS

Option 2 is supcrlor to Ophon l in thc flexibility and the shorter time rcqmrod for its implementa-

 tion, but has two independent locattons of WWTP 1acnht|es that makes the project more costly ina

long-range program.

Fr0m the foregoing analysis, it is concluded that Option 1 represents a satisfactory long-range re-

. gional wastewater management program from the economical and technical v:ewpomts hence this

should be adopted as ihc plant slte for the wastewater managemcnt systeni.

_ _All necessary steps should be taken |mmed|atcly to ensure that land would bc avallablc at the po-_
tential WWTP site to enable construction of such a plant when and if the decision is made to do -

S0,

CAN2T



Table All.2.1 Economic Costs of Sirate'gy Option No.1and No.2

Option Ho.1 .
Discount Rale = 5.0 (% per annum) (All costs expressed in US$ 1,000)
[Yéar ! : N S . . ST -
WPS L _ wwre Waslewaler
Capifal Capifal [o]{ %} O/M Caplal ] Capdal O/M O/M Production
BLA'A AT PV O AT TRTTow{m 7d)
1 1,706 1,706 0 [H 13,729 13,129} -0 } [1] 233280
7 1,706 55 0 Of 30 12503 0 O 236540
3 1.706 1,547 4] [ I A 2] 1.508] 0 [1] 240,000
4 1.706] . 1474 -0 [4] 13,1291 T340 o0 [4] 243360
5 1,700 - 1,403 0 [1] 13,7297 - 10,801 - 0 U - 246,720
[} [4] 1) 55 4B ) [4] 3,643 2,855 250,080
T [3] [1) 59 43 [1] 0 30673 2741 253,440
8] (4] [1] ©0 427 1) ] B 3,702 463 255,800
9 or [4] 60 [ 3 l)‘L -0 3 TH 255 - 260,160
10 -0 4] 3] - 39 [1] 4] 3,759 2,423 263520
11 [8] [4] &1 37 [1] 8] 3,750 2,308 203520
12 0 [4] 61 36 0 - D 3,759 2,158] 63520
13 [4] [4] [:3] 34 [4]] 0 - 3,159 2,083 263,520
14 g 1] [} 32 (1] ) 3,759 1,593 263520
15 ] 0 (55} 31 U ) 3,759 T, 753570
16 -0 [4] 61 22 [1] 0 3,750 - 1,808 - 26357 :
17 [4] [4] [:3] 2B [1) G 3,759 1,122 - 263520
18 [1] 0 B 7 [\) [1] 3, 1640 263570 ' %
19 [4] 0 1] Z5 (1) [] 3,/58 1,562 . 26352
2 [1] [4] [:1] Z 4] [4 3,159 1488 263,57
2 [1] [4] 61 23 [1] U 3,759 1,417 263520
72 0 U 61 27 Y T 3759 T30) 635K
Z3 -0 [3] [] 27 4] (Y 3,759 1,285 263,520
FZ] [1] 1] 61 20 [1] O 3,750 1,7281 26352
75 N 1] 0 61 18 [4; ) 3,750 1,156 T3 570
85249 7.753 1211 ©Z0 65,633 55687 74837 38,324
Option No.2 ; ) Co o S
Discount Rate = © 5.0 (% per annum) : {All costs expressed in US$ 1,000)
Year . - - . . - . .
WPS . : S WWWTP L : Wastewater
Capial Capilal O/M O™ Capilal Capilal O O Production
PV PV " PV PV TiGw{m 7d)
i [1] 1 [1] [V} 17,245 17,746 [ o 233,280
. 2 [4] [} B 1} 0 17,246 16,425 [1] L 236,640
3 1] (1] ) 1] ¥7,245 15,643 (1] gjm
4 [4] [} 0 [1] 17,245 14,558 [ 3
5 1] (1] [1] ) D X 0] D 5 L1 e [1) 0 . 246,720
6 )] [1] [1] 0 - O [1] 4319 3,776 Z50,080]
7 [4] [1] [1] 0 [4] [1] 4853 3525 233,440
8 1] 1] [4] [4] . O L 4395 34759 755,800
g [1] [1] [1] gT [3] (U 4934 3,340 260,160
10 0 S0 [ - 0 F Y72 3,205] 263570
Eh| gli ] (1] ] L] [1] 4912 3,052 2635
B Vi [1] L D ] [} B [1] o~ 4972 - 2907 263,520
T3 1] 1] 1] (] [} o] - 3977 2760 T 263520
q 0 4] (i} : tﬁ_ U 0 3977 2537 263 570]
15 (1] U 4] (] T O] 3977 2511 263,520
16 [1] [1] 0 1] o 497 13F2 IR 50
17 V) (1) [\] LY KR XL 63570
18 [1) 4] 1] . g‘] - 4972 AL 263520
9 T (4] 0 o) ; 4572 2,068 263520
20 ) L] 0 0 O ~ 3977 . 1968] . 263520
P4 [1] [1] [1] . [1] [Y] [+] 49721 1874 - 203,520
22 [ [4] [1] V] [4) 0 43972 1,765 263,520
3 L] U ) 0 0 — O] 4972 1,700 - 763520
24 [1) [1] [1] 4] [V] . 0 4972 -1,619 263520
iy [ [4] [1] Of 7 -0 . Oy 4972 1,542 263520
U L Ly O 85730 - 78399]  W9,058[ - SOUET1 T
r—apml 18,3997 il | SUCITY .dmw]—m:ugq
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Part All/Galati: Aphendix-s Interceptor System

APPENDIX-3 INTERCEPTOR SYSTEM

1. EXISTING WASTEWATER OUTFALLS

The Galati City’s sewerage system is of a combined system to collect both of the wastewater
and stormwater together into a single sewer line. There are seven {7) outfalls to discharge the
combined wastewater into the Danube River, as shown in Figures AIL3.1 and AIf. 3.2,

The outfall No. | discharges the wastewater into the Siret River, whereas the outfalls No. 2, 3, 4,
5, 6 and 7 discharge the wastewater into the Danube River. The outfall No. 6 discharges the
wastewater through pumping station SP2 (13 Iunie) when the Danube water surface rises to the
level to which the wastewater gravity flow is no longer possible. The outfall No. 7 discharges

“wastewater through pumping station SP3. Other outfalls discharge the wastewater by gravity.

T he oulfall No. 2 dlscharges wastewatcr gcnerated al an only water punl' cation plant and lhat '

the plant itself manages the treatment of the wastewater, thus that this is not included in the

present study. The wastewater flow from each outfall is estimated as shown in the followmg

table:

Waste wa ter F!ows from Ex:strng Outfaﬂs

Hourly Max,

o Waslc\'.ater ]]()u;ly Mm( 2Q : - 10
Name and No. of Qutfall | Generation *1) | Flow *2) (Q) : Flow (Q)

: " mday m3/day ) m3fday_ . Lis L/s
1 [Micro2l 6377 1,971 23,942 0139 | 0278
[ 2 fwTp 0 0 0 0000 | - 0.000
3 |Popasui dela Dunare 108,211 203,131 406,262 - 2351 - 4.702
4 [Libedtatea - 7,097 13322 | 26644 0054 0.308
5 [Valurile Dunarii 17,909 - 33,618 - 67,236 0389 0.778
6 ISP 13 lunie T 7952 14,927 - 29,854 0.173 - 0.346
7 |sp3 4278 3,031 16,062 0.093 "0.186
Total 151,824 285,000 - 570,000 3.299 6.598
143 " 215,102 430,204 2490 4.980

1) Wastewaler generation of each cutfall is estimated based on the service population and induslrial wastewater.

+2) Total maximum hourly flow in 2010 is estimated at 570,000 as discussed in Planning Basis. The flows of
cach outfall in 2010 are eslimatcd based on this value and the waslt;wa_lcr generations of each outfall. .

2. - PROPOSED INTERCEPTOR SYSTEM

2. 1 WASTEWATER COLLECTION PLANNING

' The WWTP site was selecled at the easlern part of the Clly near the existing pumpmg station

SP3, of which location is indicated in Figure Al 3.1. It is planned that wastewater from these

_outfalls be mlercepted and transmitted to the WWTP by installing an mtcrceptor SCWCr. The

interceptor sewer system is planned to collect up to twice as much the maximum hourly

~ wastewater flow (2Q). The combined sewer overflow (CSO) regulators and connection pipes

are fo be installed to divert the wastewater flow into the interceptor sewer. The excess
combined wastewater, it is over 2Q, is dlscharged fo the Rwer lhrough Ihe exislmg omfails af(cr
overﬂowmg the planned CSO regulators : :

The mterceplor sewer route is planned to run along the Danube River startmg from the’ pomt"
near the outfall Ne.3 to the planned WWTE. The intcreeptor sewers will collect the wastewater
from the existing outfalls No.’3, 4,5, 6 and 7, as illustrated in thures Afl3.1 and All.3.2.

' Topographlcal]y, the |nterceptor system nccds no mtcrmcdlatc pumpmg station on thc way to
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Part AllGalati; Appendix-3 Interceptor System

the WWTP to lift lI_IQ waslewater.

The wastewater from the existing outfall No. 1 is to be diverted into the existing sewer network,
which is finally connected to outfall No. 3. There is an idea to install a pumping station to pump .
up the wastewater to the existing sewer network as shown in Figure AIL3.1 and AIL3.2, - The
collection system including the pumping station and the sewer is not designed under the present
study, since there are many such constraints and uncertainties in designing as hydraulic
conditions of upstrcam flow, connection sewer flows, existing sewer routes and sewer invert
clevations. '

Planning of the interceptor sewer is conducted based on present main sewer routes, the diameter
and the invert elevation. The Water Company provides most of these data, but elevations of
grounds and some sewer inverts are surveyed under the present study. - In spitc of these data
and survey results, some of the existing sewer routes or other data are still left unclear.  Where
some of sewer routes, diameters or invert elevation data are not available, some assumptions are
made for the sewer planning under this study. Féur main sewers are connected to outfall No.3,
but exact locations of the ¢connection’ points aré hardly identifiable. - Under the circumstances
the first line of the interceptor sewers is planned to carry ‘all the wastewater coming froi the
four sewer connections, despite the fact that the existing four sewers scem to be independently
connected into the main sewers as shov.m in Fig. All 3.2 '

Sewer layout, flow calculallons and longlludmal prof' les are preparcd bascd on these basic data
for sewer plamng, \\hIch are dIscussed in the followmg sectmns

2.2 ALTERNATIVE STUDY ON CONNECTION OF EXISTING OUTFALLS To PROPOSED
!NTERCEPTOR :

Two (2) ailemalwcs are studch prcparcd Altcmatwe l is to connect the etlslmg ouifalls to the
_ proposed interceptor without using the existing pumping station SP2 (13 Tunie),” while
Alternative 2 plans the use of the pumping station SP2. A flow chart of the e\uslmg sewer layout :
_ and the al(emalwc Intcrccptor plans are shown in ]'Igure AI.-’ 3.3

“The cﬂsslmg pumpmg sl'mon SP2 has lh-., followmg fealures

Pump Capamty of SP2 13 IunIe

No. | Pump Name. (':;I:;ol:;) : (1:?1.?;:0) _P(kW) _ RCIIIBI'I_I( .
1 | Brates 400 2000 10.556 100 T
2 | Brates 600 2400 0.667 - | - 110 .
3 |MK'S - 1400 038 | 38
4 {Brates600 - [ 2700 | 075 | 110
Total | | 8500 236 B e N
5 MOtor pump 400x3=| - 0'.333 S _ | This' punip “works  in
0 200 | | cmermency withgencator.

7 Sourc» ’SC }\Pt\Tl"R\iSA Galali \\alsrcompan)

The prcsent pump capacny is aliegedly 6 500 m’lhr (l 8] III’IS) allhough lhe demgn ﬂow of the ,
total pump is 8,500 m¥hr (2.36 m*/s). The estimated wastewater flow (Q) at the outfall No.6 and
SP2is 0.173 m’ls and 2 Q is 0.346 m?s, which are smaller lhan the present pump capacity . of -
1.81 m¥s. In view of this, it is considered that the pumping statlon SP2 has a squICIent
capacity to send lhc wastewater up to lhc planncd mterceptor Sewer. : :

AlL32.



Part All/Galati: Appendix-3 Inteccoptor System

Sewer computation sheets and profiles of Alternative 1 and Alternative 2 arc shown in Table
AIL3.1 and Figure AIL3.4, and Table Al 3.2 and Figure AIL3.5, respectively. Since Alternative
2 has sewers shallower than those required for Alternative 1, Alternative 2 plan is recommended.
Layout of planned interceptor Alternative 2 is shown in Figure AH.3.6.

2.3 PROPOSED FACILITIES

_ Planned facilities comprise combined sewer overflow (CSO) regulators, connection sewers,
mterceptor sewers and manhole, which are descrlbed in Tab!e A 113.3. Ma_lor features of lhesc
f"icﬂmes are dcscnbed in lhe followmg

(1) |NTERCEPTOR SEWERS

The scwcr wnll generally be laid by open cut C\cavauon ‘method, but for deep sewers wnlh the
carth covcragc of more than 5 meters wnll be of a slueld iunnclmg method. o

Installatioh of the interceptor starts near the outfall No.3 and ends at Ihe cntmnc'e of the planned
WWTP. The seéiwer dlameters range from 1,500 mm to 2,200 mm with the tolal lcngth of
7, 762 m
The openf'cut excavation niethod will be applicd from Gl through G15-3, and the shield-
tunneling method will be applied from GI5-3 through the WWTP. Lcnglhs of the open cut and
shleld tunneling methods are 5,048 nm and 2,714 m, respectively.
'l‘ypical sewer construction is shown in Figure AHL3.7.
(2)  CONNECTION SEWERS
Connection sewer is to carry maximum wastewater of 2Q of wastewater from the CSO regulator
to the interceptor sewer. . Generally length of the connection sewer is estimated 20 m and the
- earth coverage is 1-3 m.  However, length of connection sewer from main sewer No.3-4, which
coines from southeast part of Galati, is estimated 300 m in order to keep the potential head.
Installed connection sewers are 7 in number.
(3} CSO REGULATORS

~ Combined sewer overflow (CSO) regulators are installed at main sewer.  The CSO regulators
let exceeding wastewater overflow from weirs to the existing outfalls.

~ Typical sln-icl!t-lrcs of the CSO r‘egulaforé are shown in Figure AIL.3.8. |
'“(4) : MA.N.H'O.LE B
Manholcs will be installed atong the mterceptor sewer generally at 200 m interval, and also at
the j Juncnons of sewers and roads
Total n_umbcr of the manh_olcs alon g the intercerpto'r .sewe_r. is 28.
' ']"y.pi‘c'al structures are éhd\i’ll i Figure A1139 -
o 3 WWTP OUTFALL SEWER

o The outhii sewcr of the \VW TP is to be Iald from the oullet ol‘ lhe chlormc contact lank to the

A3
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Danube River, along the existing public road. Aithough the selected sewer route is relatwely
long (about 3 200 m), there exists no other a!tematwe route for lhc sewer.

The outfall sewer is under pressure from the chlormatlon chambcr in lhc WWTP o lhe
discharge point. When the Danube River water surface ¢levation becomes to or higher than the
water level of once a year probability of occurrence, effluent pumps start operation to lift treated
wastewater and discharge to the River. The pumping station receives the lrea(ed wastewater
from thc chlormatlon chamber and dlscharges it to the sewer. : :

!he sewer dnmeter is dcsngncd to be 2, 800 mm based on lhe estunated hcad Iosses and flow
velocity in the sewer pipe. When two times of the maximum hourly wastewater (wet weather
flow of 570,000 m3/day = 6.598 m3ls) inflows the sewer, the flow velocity is about [N} mls

Earth covering of the sewer pipes is determined considering the condntwns that; the chlornntlon
chamber water level i is +7.5 m M.W.L. with the water depth of 4 .0 m; and the ground level at
the chamber is +7.0 m M.W.L. As the clevations of sewer invert and crown are about + 3.0 m
"M.W.L. and 6.0 m M.W.L. respectively, the sewer earth coverage is about 1.0 m. However, for

the protection of the scwer pipe agamst lhe possnblc physical damagc, the earth covermg of 1.5
m is to be provlded '

Lcngth of lhc sewer from the stamng pomt near the chlormahon chamber to the oulfall :

discharge point at the River is 3, 200 m. At the outfall discharge point, the ground elcvalton in
the River is to be almost same as the sewer mvert clevalion of +3.0 m M.W. L :

AlL3-4
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(Existing and Planned)
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Longitudinal Profile of Planned Interceptor in Galati (Alt.1)

AlL3:01




o
e

315 [T

B GI7T2 G
bood 2200 2200
121 12

149

2200

1.2

W 2200 2200

T2 12 4R

Iy

L

G4 GESGI-OGR.T

1.2

GIE-3
200

12

e
———— |

Gi-2
pnd
1.2
499

G-
AF7

12

300

t2 M2l 12

o |ciiisond) G4 | Giss
2200 [2200$20022000 2200 | 200 | 2200
290 | M6 124 188

1.2

R

GI3
12

1908

‘ . . ;‘ o e LT . R L . L .._ . . ..‘.
. ' . !

58 (38
187 [ 163

Ma)
e
=

1500

5.6

| 208

‘it lowaped

TN

B¢

005 H
o8y

49
[2-4]
ik ]

Ly ]
Clie g

it

i1

| [ <239

9

ey

1520

L=4 ]
oz

oy
L]

1037

e

oie
L2

g
st
st
wat

ot
oy

=T 1

9 e

“re
B2 E-

[0

ar
Bl

G
90

o
5620

wED
Yo
®ig
®i0

&0l |

o8g'L

991
[

=it

o9

wez ]

mee

VNE
L-=Y 4

uul

s99¢

wiy

s

S25r

®rr’

i

§

]

(m)

{ofo0) - .

C{mm)

-12

O
Line Number .
Diamneter
Gradient

: Length

{

{m)

Invert .
Ciovation

e

{m)

Towl
Length

Figure All.3.5

Longitudinal Profile of Planned Interceptor in Galati (

Alt2) -
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