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as the groundwater ihﬁltration; the amount of '4,320 m’/d is_cquivalent about 15% of the
maximum daily flow of the domestic, commercial, and institutional wastewater of 28,800 m*/d.

In addlhon when lhe‘addtltlonel waetevrater 1:s- ebplied to the method in tlre Reméman Staslrlarrie
to cstimate the groundwater infiltration, the cquivalent length of sewers mstalled under
groundwater table can be calculated as follows: - : ‘

Total length of sewers insta]led' 90 km |

Umt groundwater mﬁltrallon 0.5t01.0 Us/km of sewers mstallcd (Romaman Standards)

fhe addmonal wastewatcr recorded: 50 Lls (4 320 m’!d)

Lenglh of sewers mstallcd_uuder the gro_un_dwatcr table:

| 50 I-Js'=' (0.5 tb 1.0) Lls/km X Equivalerit Lerlgtf: .
Izquwalent Lenglh of sewers: ]00 km to 50 km .

The calculated length of sewers are : 55% to 110% of the total length of sewers in other v.ords
more lhan ha!fof the seivers can be under the groundwater tablc R

' Accordmg to SC ACET SA the ‘source of groundwater mﬁltfatron can be ldentnﬁed Takmg
into account that about 20% of the recorded additional wastewater, 20 L/s, will be reduced by a
rchabilitation program of séwer pipes and joints to protect gro’undv&ater infiltration; totally 30

‘Lis (2,592 m’/d), 60% of the recorded wastewater of 50 L/s is proposed for the deSIgn ﬂow of -

'ground waler mﬁltration o g '

3.5 SUMMARY OF DES!GN WASTEWATER FLow

In sulmnary, the destgn flows of domestic, commerclal mstltut:onal and mdustn‘ra] wastewater is
combmed and summanzed in the table below o

Table All.1.12 Su‘mmla_'r_y of the Design Flow

4  WASTEWATER CHARACTERIS'TICS '

4. 1. PRESENT WASTEWATER CHARAOTERISTICS

Wastewater Avcragc ' Mélx_imum_ Maximum . | Remarks
S Dally | Daily - Hourly N AR

Domestic,  comniercial SEES ETRES TS IR j

and Institutional Wastes 26 100 28,800 - 35’,0(_}0 -

Industrial Wastes 8,000 10,700 .. 14,100

Groundwater Infiltration 2,600 2,600 2,600

Total ' 36,700 42,100 - - 52,700

| =>37,000 | =>43,000 | =>53,000 |

JICA Sludy Team conducted a wastewater quantlty and quahty survey durmg February to L

March in 1999, The samples were taken at two sites: one is a manhole at 1848 Strect and -
another one is.the Pumping Station (at 14 Noiembrie Street). The. resulted four water quality
items: BODS, S§, T-N, and T-P are presented in Table AH I 13 and Prgures AlLi3 and AII 14.
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Those concentrations are varied as shown in the figures, a weighed average concentration for
cach paramcter was calculated and presented in Table AIL1.13.  Because residential arca is the
predominant in the scrvice area of the sampling point No.! (manhole at 1848 street), the
samples were expected typical examples of domestic wastewater. But the very high
concenteation in S8 observed in the surveys as shown in 7 “igure AII 1.3, This mdlcatcs some
industrial wastewater is also included in the wastewater.

Table All.1.13 Results of Wastewater Quality Surveys
(24 hours, one sample every 3 hours)

Sampling Point No.1 Sampling  Point  No.2
Parameters - (Pumping Station) Remarks
Cor Range ' Weighted Rangc Weighted o
L S S Average T Average -
BOD; cong. (mg/L) |28 -~ - 136 195 11 - - 91" |38
$S cong. (mg/L) 103 - 1,612 | *187 37 - 195 83
T-Nconc. (mg/l) 1208 - 39.9 {314 75 - 178 |126
T-P cone. (mg/L) {088 - 3.07 |2.24 05 - 162 1.09

- Note: ¥ in this case, the highest measured valug of 1,612 mg/L was excluded ‘
The pothitant loads were cstimated and summanzcd in Tab!e AII I 14

Table All 1 14 Estimated Pollutant Loads based on Wastewater Quantity

I ~and Quallty Surveys o , ‘
Sampling | Average -Weighted Average Pollutant Loads Remarks
Location Flow Concentration (mg/L) B o {kg/d) '

oo | wd) [BODs | SS |'T-N|T-P|BODs | SS | TN T-P
Point No.1 3288 95 187 314[224] " 312 6151 103.2 ]| 737
Point No.2 - 8,208 381 83}f 126]1.09] - 312 681 | 1034} 895

Data: JICA Study Team ‘

As the wastewater measurcd at samphng pomt no.1 was 001151dered lhc domestlc ongm the per
capita unit pollutant loads is calculated and the result is sho“n in Zable All.1.15. | The per
capita wastéwater generation is 598 L/capita/day (Ipcd) . The unit loads are as high as 57

g/capitald as of BOD; and 112glcap1tald as of SS. The rcsults lmply that SOmc mdustnal

wastewaters an, mcludcd

- Table All 115 Estlmated Per Cap:ta Unlt Loads and Generat:on Rate of -

N Domestic Wastewater

Samplmg Point No. 1

S L Remarks
Average Flow (m3ld) 3,288 o
Service Population * ~ 5,500
Per Capita Wa.stewater Gcneratlon (lpcd) 508
Loads (kg/d) - o
- BOD; 312 »
- 88 . o 615 -
" Total Nntrogen (T N) 1032
Total Phosphorus (T-P) - - 137
ng_ Capita Unit Loads (glcaplta/d) . - '
BOD; : ) 57 -ﬂ._
SS ' 112
" Totat Nalrogcn (T-N) 188 -
- Total Phosphorus (T-P) ~ 134

: NO!L

' - : A_:__[‘-1'-9' -

shows that the service populahon is bam.d on the ml’onna(wn provided by sC ACPT SA
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4.1.2 INDUSTRIAL WASTEWATER

. Table AIH 16 shows quality data of BODS and RIS obtamcd through a questlonnmrc survey
conducted by JICA Study Team with cooperation of SC ACET SA. Only the wastewater
originated from food proccssmg industrics are analyzed to calculate the average quality. The
resulted concentratlon is BODS 161 mg/L, and S§8: 91 mg/L rospccuvcly

4.2 DESIGN INFLUENT QUALITY -

4.2.1 INTRODUCTION

Design wastcwatcr quality is used as the basns for evaluatmn of cﬂ"ccts of wastewater lreatmcnt
as well as for making design of wastewater treatment facilities. - As the design wastewater
quality, influcnt quality and trcated quality shall be determined. ‘The latter quality, treated
water quality is rcgulated by the Romanian Effluent Standards, as shown in Table Al:1.17.
The detailed discussion on the treated wastewater quality for the desugn will be conducted in
later opporfunitics when an appropna(c wastcwatcr treatment method is studled and proposcd in
a meeting. e

" Table All 1 17 Major Efﬂuent Quahty Standards to Publlc Recewmgi :

Water Bodies _ .
© No. I o QuahtyPalame(ers o | o Units I Maw AdmISSIbIeI Methads of Analysss'
R A. PHYSICAL PARAMETER ' - s :
1. ITcmperature'- L ] ) | - C I - 30°C I : -
' L B CHEMICAL PARAMETER R
D2, Hydrogen ion concentrahon(pl—[) -1 UnitpH . T65-85 STAS 8619/3-90
For Danube River s oL ss- 90 R
3 Total Suspended Sotids . - . -+ . |, mgfdm’ C60.0 0 - | STAS 695381 .
4 Biochemical Oxygen Demand (BOD,) ' mg/duy’® 200 STAS 6560-82
5. Chemical Oxygen Demand  (COD-Mn)  mg/dm® - 400 STAS 9887-14
6. Chemical Oxygen Demand  (COD-Cr) . mg/dm® - | - 700 . | STAS6954-82 -
7 Ammonium Nitrogen (NH,*-N) - 1 mptdm? 20 | STAS2683.70
8 Total Nitrogen (N) : o o mgde? ] 100 STAS 7312-83 .
9. . | Nitrates(NO,) . ' Cmgldm® | . 250 | STASSS00/1-71
10. | Nitrites (NO;) mg/dm’ - - 1.0 - STAS 8900/2-11 -
11. | Sulfides (as H,S) I mg/dm’® 0.1 . | STAS 751066
12, | Sulphites(8O) -~ - .- | mgrdm® | 10 .} STAS7661-89 -
13. | Phenots (C;H,0H) ' - mgidm* | - 005 - | STAS7167-92 .
14. - | Oiland Fats R : ) . mgldlh" S 50 -7 | STAS 7587-66 -
16. - | Phosphates (PO.Y) L mgfdm’ 40 .- | STAS 10064-75
17. | Total phosphorus(P) -~~~ * ~ "~ mgfdm® 10 | STAS 1006475
C. BACTERIOLOGICAL PARAMETER L R
42. | Total coliform (MPN) = = Nr100 ¢’ 1mil | STAS 300191
43. | Fecalcoliform(MPN) =~ - © | Nr/100 ey’ 10,000 - { STAS 300191
44. | Fecal streptococei (MPN) ~ “Ni/100 eni® 5,000 - | STAS 300191

Source: ORDER No. 730/1997, Nonms for establishing the limits of pollulanls in lhe \\aslewaler before to be
discharged into water resourccs NTPA 001/1997 -

4 2 3 DESIGN lNFLUENT Qum.mr

" The design influent quahty, cspecrally BOD,, SS, T- N and T-P is determmed takmg into
considcration the present wastewater concentrahous pollutanls loads, and data ancl mformatlon
available from other rcferenccs g :

AILL-10
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(1) Domestic, Commercial and Institutional Wastewater

. Smco any appropnatc data was not obtamcd by the wastewatcr quality and quantity surveys for
" the Tulcea City, the following per capita unit loads is used to estimate the influent quality of
domestic, commercial and public wastewater. It is assumed that the per capita loads include
those for commercial and institutional pollutant loads at 30% of the domestic origin and the
total per capita loads are increased about 30% within the target year. The influent quality is
calculatcd as shown in Table AIl.1.18.

Table All. 1 18 The Design Influent Quallty of Domestic, Commercial,
and lnstltutconal Wastewater '

L Planned Per = Capita S Design Influent
Quality Service Loads _ | Loads . = | Average Quality | Remarks
Parameter | Fopulation ' : ~ . { Flow S '
(g/caplta/d) keg/d) | ) | (mg/L)
BOD, | . 4 - 3,212 123
SS 73,000 {51 | 3,723 126,100 . | 140 o
™ 11 562 _ 2 o

B I i JEEDRITENY FERUNRE I I ) SRRRERERY [ 7 ¥} B 23

(2) _ Industnal Wastewater

“The listed nine faotorlcs are categorlzed by thenr products and the present mdustnal wastewatcr
' 4dlscharges by product catcgones are summanzed as shown in Table A1l 1.19.

Tabie Atl 1. 19 Present lndustrlal Wastewater Dlscharges _

- by Product Category _
Category Prescnt Discharge | = Share - Remarks

' - Flow (m'/d) (%) - - R :
Food Processmg ' S 583 . 4 | Meat products, dairy products,
‘ S R R IR fish, vegetables and fiuits, etc.
Metal Products b 13,422 - 89 - Cast iron, bronze, a]ummum

O S .+ | products etc. '

Machmery R © 906 .6 . | Ship building
Others: .~ - - R SRR R S )

Total oo 15,061 - 100

The demgn dléchargo ﬂo\;.' to the set\erago system is sel as shown in Tuble All I 20. The
- design dlscharge flow is calculated by the design flow of 5,700 w’/d multiptied with the share of
. each category II(,A Study Tcam proposes the share shown in the fable.. -

Table Alt 1 20 Desngn Industnat Wastewater Discharge Flow
by Categorized Factories

Catcgory L Share | Design Discharge | Remarks
o o %) | Flow (m’/d) B
_ Food Processing - |53 . 13,000
| Metal Products .~ [30 1,700
Other Manufactures | 17 1,000 B
Total o 100 5700 .. | Design Average Flow

S AN
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For the design purpose, the industrial wastcwater quality 1o be discharged by each category is
proposed as shown in Table ANL1.21.  The quality is set taking into account the present data
available, the maximum permissible level set forth in the National Effluent Quality Standards .
for the Wastewater Discharge to Public Wastewater Systems as shown in Table Al.1.22, and

some typical values for each category in references.

Table All.1.21  Design Industrial Wastewater Cha'racterifstic's_Qlassiifiéd
_ by Product Category |

Category | Quality Parameters (mg/L) - | Remarks
|BOD,  [ss TTTN I

Food Processing 300 200 140 {10

Metal Products 80 . - ]100 10 5

Other Manufactures 100 -] 100 20 2 e - L

Others =~ e 120 . |5 1 '

Tablo All.1.22 Major Permissible Effluent Quality Standards forthe
~ Wastewater Discharged into Public Wastewater Systems

No. . Quality Parameter : Units Permissible Values | Methods of Analysis
I. | Temperaturc _ -_ . . C doc o
2| Viydrogen'ion concentration (o) | - T65-85 | STASS6I9390
3.7 | SuspendedSolids [T wgldw [ 300 | STAS@SIT
1. | Bon, , N mgm | 300 | STAS 656082
5. 1CODCr. T T gl | S0 1 | STAS 695182
6. 1 Ammonium Nitrogen (N11,*-N) R rﬁgldm_’..: A 30 .| STAS 868370 - .

+ 7. | Total Phosphorus (as P} .mgl_dm? S50 STAS 1006475 ..;;

Source: Norms regardirig the discharge conditions of wastewater inlo sewerage, NTPA 00271997

The maximum permissible concentrations of BOD; and SS are set at 300 mg/L as the same as
the national effluent quality standards for the wastewater - discharge to public: wastewater
systems as shown in Tuble A11.1.22. However, regarding the concentration of tofal nitrogen
and total phosphorus, the national effluent standards are not applicd. Because the national
standards do not provide any maximum permissible concentration of total nitrogen but that-of
- ammonium nitrogen of 30 mg/L, and provide that of total phosphorus of 5.0 mg/L. AR

The design loads from the point source are estimated as shown in Table All.1.23; the design
discharge flows multiplicd-with the concentrations. - The average concentration is estimated,
the total loads are divided with the total flow: BOD; of 199 mg/L., 8S of 153 mg/l,; T-Nof 28 -
mg/L, and T-P of 7.1 mg/L. LI At SOt LA R AT

CAILLR
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Table AllL1.23 Des;gn Quallty of Industrial Wastowator of Point Source

Design Concentration Loads
Category Flow {(mgfl) - ke/d) Rentarks
_ (w’/d)  {BOD, |SS BOD, sS
Food Processing | 3,000 300 200 900 | 600 i P
Metal Products 1,700 30 100 1136 170
Other Manufactures | 1,000 100 100 100 100
Total - 5,700 1,136 870
_| Average Concentration (mg/L) 199 153 '

" Table AlL1.23 (contmued) Deagn Quallty of Industna! Wastewater of
“ " Point Source

. Design : Concentrahon Loads
Category oo |Flow G ((mg/l) oo - fked) Remarks
_ : m¥dy - [T-N | T-P N - |TP -
Food Processing 3000 {40 |10 120 30.0
Mé¢tal Products - L7010 |5 1 185
Other Manufactures | 1,000 {20 2 20 2.0
Total - - 5700 : 157 40.5

Average Concentration (mg/L) 128 7.1

. The design quality of overall industrial wastewater is estimated as shown in Table AIL1.24. - In
- the table, the design quality of industrial wastewater originated from non-point source is
. assumed to be the same as the domestic, commercial and institutional wastewater, i.e. BOD; of
- 123 mg/L, SS of 140 mg/L, T-N of 22 mg/L., and T-P of 2.8 mg/L.. The design quality of
overall industrial wastewater is estimated as follows: BOD; of 177 mg/L, SS of 149 mg/L, T-N -
of 26 mgIL and T -P of 6 0 mg/L

" Table All.1.24 Design Quahty of Industrial Wastewater

: Design Concentration Loads
% ' Source Flow (mg/L) . (keg/d) Remarks
C (m*/d) BOD; [SS |BOD, |SS :

Point Source - 5700 | 199 153 1,136 370

No-point Source 12,300 123 140 283 1322

Total & 8,000 o 1,419 1,192

Average Concentration (mg/L) 177 149 ' ' N

o o : T-N T-P TN T-p

Point Source - 15,700 28 171 157 40.5

No-point Source 2300 |22 2.8 51 6.4

Total . s 8,000 o208 46.9

Average Concentratlon (mgIL) |26 |60 b

. Combine the design quality of domestic, commercial, and institutional wastewater shown in

Table AlL1.18 with that of industrial wastewater discharged to the public sewerage system

_shown in Table AIl1.24, the overall influent quality to the wastewater treatment plant is
- estimated as shown in Iabie All 1.25.

AlL1-13°
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Conscquently, the design influent quality is BODg: 130 mg/L, SS: 140 mg/L, 'T-N: 20 mg/L,
and T-P: 3.5 mg/L. '

Table AlL1.25 Design Influent Qualities

Wastewater Design . Loads . - Conceéntration Remarks
Tlow o {ke/d) , (mg/L) o
(m’/d) BOD, SS | BOD; SS

Domestic, : _ . ; . . . : .

Commeercial, and 26,100 | . 3,212 3,723 123 © 140

Institutional ~ ' : :

Industrial 8,000 1,419 | - 1,192 177 149

Groundwater 2,600 0 -0 -0 0

Total 36,700 4,631 4,915

S 0o Average Concentration (mg/L) | - 126 0 - 134

=> 130 =>140

Table All1.25 (continued) Design Influent Quality

Wastewater ~ - | Design  |Loads ~ - -~ - | Concentration | Remarks

' Flow . Ge/d) o gy o
C /i) |t~ TP TN TP

Domestic, R SRR ‘ o

Commorcial, and 36,100 {s62 {740 |22 |28

Institutional ' c IR ST EEONR

Industrial 8,000 208 46,9 126 6.0

Groundwater - (2600 {0 - o 0 ~lo

Total = 136700 {770 11209 1

Average Concenfration(mg/L) . |21 . . |33

I ' o o =20 |=>35

All-1-14.
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APPENDIX-2  INTERCEPTOR SYSTEM

1. EXISTING OUTFALLS

" The Tulcea sewerage system is in principle of a separate system to collect the wastewater and

stormwater separately through sanitary and storm sewer systems, respectively, although in some

~areas part of the stormwater inflows to the sanitary scwers. All the collected wastewater

through the sewer neiworks is currently being discharged into the Danube River through seven

: (7) outfalls, Sewerage system in Tulcea is shown in Figure AlL2.1 audAH 2.2

Among Ihe scwer oulfalls No.5 and No. 6 oulfalls which locate near the poposed WWIP snte
discharge major portion of the wastewater from the city arca conveyed by two {2) MAjor Sewers.

- The proposed wastewater treatment plant (WWTP) site is located ncar the outfalls. . The No.5
- and N06 outfall pipelincs were laid in 1970 and 1981, respectively. - The two pipelines of
1,000 mm in diameter, having the same invert clevation, are Jaid almost in parallet starting from

the city center to the Danube River, but are not connected to cach other.  The ouifalls are
located under the river water levei and are pressured Lo

The outfalls of No. I, No. 2, No. 3 and N04 discharge waslewater to the Damlbc River in the

central part of the Tulcea Cnty ‘The outfall No, 7 dlscharges wastewaer generated only at the
* water purification plant, so that the plant wastewater is to be managcd by the plant ltself As
) such the plant wastewater is excluded from the prescnt study

S Flows of each oulfall was estlmated consldermg the sewer service area and Ianduse as shown in
Tab!e A112 4, Tab!e AlL2.2 and Flgure AH.? 1 ancl AlL2 3.

| 2 | PROPOSED INTERCEPTOR SYSTEM

2 1 COLLECTION SYSTEM PLANN]NG

s p!anned that the two major p1pelmes receive all the wastewater gcnerated in the Clty and

- lead it to the proposed WWTP located near the existing outfalls No. 5 and No.6. The flow

. capacity of the one interceplor sewer al the vclocily of Imfsis, T mxImx3.14/4x10m/s=

_0785m’lsec which is more than the maximum hourly flow of 0.614 m’/sec, and that the

“capacity of the two pipelines is sufficient to flow the maximum hourly wastewater flow of
53, 000 m’lday or 0. 614 m’lsec to the Ww l“ p wuhout causmg any hydraulic hmdrance

- lt is necessary to pr0v1de ihe wastewater coliecuon system to lead all the sanitary wastewater
" into the two major mterceptors At present, there is a sewer along the Street Isaceei, which is

crossing four outfall sewers, i.e. No. 1,2, 3 and 4. The sewer is (o collect wastewater from two

rareas and lead it to the eXisImg pumpmg stalmn (SP3) that pump; lhe waslcwﬁcr up to a ncarby
”.manhole Deeie e : :

The manhole top elevation is aboul +16 m M.W. L whereas the average water level is about +15
©m M.W.L." One sewer has been inslalled from the manhole to an old exlslmg major sewer,
whlch leads Ihe wastcwatcr to thc outfall No. 5. :

r hc wastewaler collectmg system from the l‘our oulfalls to lhe I‘I]EUOI mtcrceptors is planned fo

- use the existing sewer along the streel Isacce1 by dwerlmg the wastewater ﬂow from lhe
- emstmg four outfalls to the sewer.

) 2 2 COHNECTION OF EXISTING OUTFALLS TO NEw INTERCEPTORS

: ’l he c\uslmg sewer syslem layout in the subject area is shown in P:gme All 2 4. To establish

©AH-2-1



Part AR u!cea: Appendix-2 Interceptor System

an approprialc interceptor sewer system, two altematwc dwertmg systems are studied.
Alternative 1 is to usc the presently working pumping station SP3 whereas Altemative 2 is
planned to use the stormwater pumping station SP3 which is named as S-SP3 in this study, as
shown in Figure AH.2.5, Al present, the stormwater pumping station S-SP3 “is not being
operated, as the flooding condition has not bccn S0 scnous The S- SP3 does not have any
" cqmpment but only lhe slructure : :

Sewer calculation sheet and profile of an existing sewer along the Street Isaccei are shown in
Table AI1.2.3 and Fig All.2.6. It has been observed that the wastewaler docs not flow smoothly
from the sewer TI2 to sewer TIS, because the invert clevations of T15 and T16 are higher than
the invert elevation of the upstream sewer as it can be seen from the proﬁie For !Ilese Teasons,
ihe cusung sewer from TlS needs to be rephccd

The ground elcvahons at thc pumping stallon SP3 for the wastewater and at the pumpmg stal:on
* S-SP3 for stormwater ar¢ +6.25 m and +4.5 m M.W.L. respechveiy Low water levels at SP3 -
and 8-SP3 are fixed to +1.75 m and 0.0 m M.W.L. respectively, since both sturictures are of the
* sante size and the low water level is 4.5 m lower lhan thc ground level wluch is equal to ground
ﬂoor level. ' - :

' 'i'he flow: calculation"sheets for Alternative 1-and 2 are shown in Table AI1.2.4 and AI2.5
~ respeclively. - Longitudinal sewer profiles  for Alternative 1 and Alternalwe 2 are shown in
- Figure ANL2.7 and AlL2.8, respectively. From these tables and ﬁgures it was révealed that
Alternative 1 cannot be connected the sewer to the existing pumpmg station SP3, as the sewer
_ line TI6 invert clevation of 0.966 m M.W.L. is lower than SP3’s low water level of +1.75 m
- M.W.L. (HWL: 4. 25 m), thus Alternative 1-is consideéred unrealistic. . In cas¢ of Altérnative 2,

the T15’s invert elevation of +1.135 m M.W.L. is higher than the low ‘water level ‘of 0.00 m _
(HWL: 2.5 m) in S-SP3 for stormwater. In view of lhcse condilions, Altemahve 2 is selected as

~ the appropnate mterceplor system : : o e '

B‘iscd on thc flow calculahon sheet of Table All 2 5 the existing sewer from TI4 needs to bc
replaced fo have steeper slope of 2.6 ofoo instead of thé présent slope 0.7 ofoo, as the capacity of
- existing T14 is not enough to carry maximum hourly flow. - Layout of planned interceptor for
_Alternam'c 2is shown in Figure All.? 9 : : . cL e

2. 3 PUMPING STATION '

Pump eqlllpmcnl are (o be mslallcd in thc ex1st|ng stommatcr pumpmg station S SP3 to send
wastewaler 1o a manhole tank. The dimension of structure is 9.0 m diameter, with eﬂcchve
depth of 2.5 m (HWL: 2.5 m, LWL: 0.0 m) and effective volume of about 159 m®>. - The
. eﬁeclwc volume can retain aboul 9 mmu(es of the maxnnum hourly ﬂow of 0 281 m’/s o

The csllmated waslewater ﬂow is 028] m’ls and Ihe aclual head is about 15 m, bécause low
- water level of the S-SP3 and high water level of the manhole are 0.0 m and +15 m, respectively.
The pressure pipe diameter is calculated to be 400 mm at the velocity of about 2.2 m/s. The total
head losses is estimated to be about 5 m since the total frlcllon losses is about 4. 2 m, so that lhe
required overall head is esl;ma!ed to be 30 m. : -
T he reqmred number of pumps is lhrce w;lh one siandby pump ihc planned pump eqmpment is
as follows: . R : ; . :

- . Capacily SR o - 0 lSm’ls for each pump
o-TbH 30m - ' S
- - Number of pumps ~o3 stallgi_l)_y)=_ U

CAlL2
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2.4  CONFIRMATION OF WATER HEADS IN SEWER PIPES

As the two outfall pipelines are under the hydraulic pressure, hydraulic heads of the cxrslmg
major sewer pipelines and the proposed sewer pipes have been checked.

The existing water heads of major pipelines to send wastewater are verified by checking the
friction losses and location of the lowest house connection.  Elevation of the lowest house
connection pipe is placed higher than the required head to discharge the wastewater through the
two main sewers under pressure cven in the Danube River water is at the Ingh water level of
+5.0 m M.W.L. These are shown in Tab!e All.2.6. ‘ :

The future water heads of major prpelmes to send wastewater after the project implementation
are also confirmed in the same manner and it is verificd as shown in Talbe 4112.7. "

2.5 PROPOSED FAcu.mes

Planncd facilities compnse connecuon scwers, mterccplor sewers, manholes and valves. These
are descrlbed in Table AH 2.8. \'1EI_|OI' features of the facilitics are as follows

(1) lnterceptor sewer -'

Interceptor sewer system comprises iwo major sewers, one is the major interceptor near the
* proposed WWTP and the other is in the central part of the City. The major interceptors consist
of two sewers of 1,000 mm in drameler and 600 m long, Wthh collect and send the wastc“ ater
to lhe proposed WWTP :

: The other 1nterceptor sewers in the Crt) center is to replace and to newly install sewer along the
Street Isaccei to S-SP3 with dianteter: 600 mm and length: 87 m.  Other sewers to be installed
from the S-SP3 to a manhole are pipelines of 400 mm diameter and 285 m long, and sewers
from the manhole tank to the major interceptors with 400 mm diameter and 173 m long.  The

. sewer from the S 5P3 to the manhole tank is steel prpe as |t IS pressured

_ Generally, lhe sewer construction is conducted by open cut method The earlh coverage of all
' mstalled sewers ranges from lm to 3 m.

Typxcal sewer construclron is shown in F rgure AH 2 i 0

(2) Connectlon sewers

As the Tulcea sewerage systun is gencrally of separale system it is consrdered that sanrlary
sewers do not .contain stormwater. = In order to intercept the sanitary wastewater being
_drseharged from the outfalls No. 1, 2,3 and 4, only connection sewers are to be mstalled
wrthout combined sewer overflow (CSO) regulators -

The connecllon sewers are to carry the maximum hourly flow from the existing manholes of the
. sewers 1o the :nterceptor sewer. Length of connection sewer is in general approxrmately 10m
- and the earth coverage is fr0111 lm to 3m. l“olally 4 connection sewers will be installed.

_ T)"prcai scw_er c_ons_lruclrr‘m is shown in Figure All.2. ] 0.

| (3) Manholes

o Manholes are rnslalled along lhe mtcrceptor sewer at mtcrvals of abom 100 m, as the sewer

diameter is less than_ 800 mm. They are also installed at the sewer and road junctions.

- Totally 2 manholes will be installed along the interceptor sewers. One special manhole is

L AIL23
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installed at the terminal point of the scwer from the S-SP3.

Typical manhole steucture is shown in Figure AIL2.11,

(4) Valves

Valves are to be instalied for the major interceptors for two arcas. One arca is near the
conncction point from the manhole. Two valves of diameter 1,000 mm are to be installed there
to control the flow for maintenance purpose. The other area is near the proposed WWTP site.
One valve along No.5 old major interceptor has been installed near the Danube River, Hene,
three valvcs of 1,000 mm dlamctcr are to be installed to control the ﬂows

(-5) Pump Equlpment 7 _

Three pumps of 0.15 m¥sce x 30 m TDH with acccs#brics are to be instatled at SSP3 7_

(6) CSO Regulator _ | i o
:Co.mbined sc\\c.r ovcfﬂow (CSO) r‘egulaior’s is ihstallcd rat :ﬁain SCWer. | The CSO r’cgulalbrs let

excecding wastewater overflow from weirs to the cmstmg outfalls Typical structures of CSO
rcgulators are shown in Figure A11.2.12. EEE PR

3. . WWTP OUTFALL SEWERS

A prcssurc outfall sewer is to be laid from thc WWTP lo the Danubc Rlver crossmg the
riverbank. The sewer is under pressure from the WWTP chlorination chamber throughout the
discharge point. When the Danube river water level becomes higher than a set water level,

_dlschargg, pumpmg station starts its operation to dlschargc the treated wastewater cfftuent to the s

. niver. The pumping station receives the treated waslc\\ater fmm the chlormatlon chambcr and
dischargcs thc water to the outf‘a]l sewers., : : o

The outfall SOWCr dlamcter is detenmncd to bc 800 mm based on thc calculatcd hcad losses and _
flow velocity in the sewer pipe.  When the maximum hourly flow (53,000 m3/day = 0.614
m3/s) mﬂm\s to the outfall sewer, the velocity of flow in the sewer is about 1.2 m/s.

Earth cov cragc is phuncd based on the \\atcr level of chlormatlon chambcr 1.0 m, {he Watcr
depth in the chlorination chamber: 4.0 m and the ground level at the chlorination chamber +20
~m MWL, The sewer elevations at the invert and top are about -2.5 m and -1.5 m ‘\1 WL
rbspectwcly 50 thc carth covemgc is sclcctcd to be 3 S5m.

Thc outfall sewer s{arts near lhe chlormatlon ch’imbcr 'md the ends up at thc d1scharge pomt in

the River. The river bottom elevation at the end point is almost same- '15 the s¢wer mvcrt
clevation of -2.5 m. Hence, the oulﬁll sewer lcngth is about 150 m. :

Al
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Table All.2.2  Population Density Categorized in Landuse inTulcea

land Use  Narme of sub-distric l;‘;:l'ri"(:t Asea (ha) P"":Ia["’ n' T)e"f‘nit;; [';::I'n?c" Name of sub-district Area (ha) Population sz‘:::;f”
Individual Hels Dealil Monumentul ] 5 S 2,917 T3 T 320 6,586 219
Platoul Morifor 11 1225 7.836 - 64 2 Dealul Monumentului . - 315 2017 93
Dealul Mahmdiei 15 81.0 3414 42 .3 Ciuperca ) © U 600 o0 2
Pacii 18 345 3995 | 116 T4 : B 370 4,494 124
Grivitel 14 285 2003 13 5 Barlera Isaccel 7.5 7.678 439
Eroilor 8 65.5 4693 | 72 6 Spitalulul 420 10,997 262
Victoriei 7 235 © 2630 0 f12 7 Vicloriel 235 2630 i12
Plopiclor 21 1610 243 L2 8 Eroilor - 655 4693 72
Vararia 33 - 774 - 9 Babadag Centru 60 1,572 262
Mal Zaghen 20 44.0 937 2 10 - . - © 225 8,731 299
Parcelarea Noua 27 310 ! - S 11 Platoul Morilor 4225 7,836 64
Sub-folal 6230 9532 - a7 12 Cazarmii - 385 8,492 221
Apartment  Bariera Isaccei 5 175 7,678 433 13 Scolitor 170 3332 196
Spitatulut 6 42.0 10997 = 282 14 Grivitei - . 285 2,093 73
Babadag Centru 9 .80 | 1572 . 262 15 Dealul Mahmdiei 81.0 3,414 42
- Cazarmii 12 385 . 8492 . 22 16 Babadag Intrare . 230 - 8759 294
- Scofilor 13 170 © 3332 ° 196 17 Cartier Sud © 18.0 9,591 533
Babadag Intrare 16 230 6758 = 204 18 Pacii 345 399 1i6
Caglier Sud 17 180 | 9591 | 533 19 Bididia ... - - ’
~BubTotal 1620 4BAN T IT 20 M3l Zaghen 440 937 21
Indusiry Area™ Zona Ind. Exl 22 1250 1581 33 21 Ploplotor 161.0 243 2
: Santier Naval 23 1160 3.834 a3 22 Zona ind. Est 128.0 4,861 38
Islaz . . 24 §5.0 200 2 23 Santier Navat 116.0 3834 33
Zona Ind. Vest 25 118.0 3,872 33 24 Islaz 85.0 200 .2
- Depozite 25 62,0 1,681 27 25 Zona Ind. Vesl 1180 3,872 33
Sub-fetal E 5100 14468 73 26 Depozite - 620 1,631 27
Animal Farm ™ Somova 32 1030 186 2 - 27 Parcelarea Noua 310 -
Cista 31 - - - L e 150 -
Vilot 29 - - < 29 Viilor - -

R Sub-lolal . 103.0 155 2 3t Cisla . B .
Green Alea Ciuperca 3 0.0 5] ] 32 Somova 103.0 196 - 2
- Bididia 19 < - 33 Vararie S 4

Lac Zaghen 3 CE S, 34 Lac Zaghen B R -
Sub{odal 60.0 90 2 Tolal 15645 10928 7T
Othet Area T 320 695 2% : L — )
S 10 7 225 6731 . - 299 C
4 . 370 4484 - i
R 28 150 © . . .
, SN 1065 18221, 71
Tolal L 15645 110,928 Fii}
Remark

Source: Tulcea City -
Poputation is in 1992,
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Table All.2.6  Existing Sewer Head in Tulcea

Existing Sewer Head of No.5 (Old Interceptor Sewer)

Fleaq 685 | Head koss ToRal

Point Caleutation : - by fiction | by Other | Headloss | Head(H)
- ' - : (m} (m} (e} (m)
Outllet Painit (FHWL) - : : 5700]
Connection point frofn [Fe manm’esm . : 074 574
Condtion - . C : -
Diameler(D} . . {rrn) 1000
Length{lL} . : (m) 3600
Flow (Q), total of No5 (m3isy [ 0302
Velocity(V) _ ‘ (vs) | 0.38s :
Slope(l) {ofoo} 0.193 . - 069
VUG C [ 0008 | Nurober | Sumif)
fiout) - 1 ]
f(sec) B . a5 1 05
fbend) - A 1 5 © 5 . :
D - Tolal - 6.5 - - 005 : ;
CowestTolse connection point of Sewer Ho 5 - : 493 10.65
Condition : ’ - :
Diameter(D) - : {rmn} - 400
Length{L) s (m) 600
Flow (Q), (5-2 and 5-3) (m3/s) | 0.191
Ve.octty{V} N {m/s) . 152 :
Stope(l) i (oo} | 751 . 429
VA242xg) . 0118 | Number | Sumii)
flouA) - i ) E)
f{sec) : I 05 1 - 05
fibend) : . o '1 5] -8 :
 |Tota 55] . .| - o065 ' ¥
Elevation of Loweslhouseconnecbon pomlofSemar Hod T T D 15.00

Ex:tsbng Sewer Head of No.6 [New lntefceptor Sewer)

Readioss | Head keS| 1ot

Point Calcu!at'on o : T . by iction | byOther | Head loss. i-'ead(H)
- RN : - {m) (m) s my - . |-
Outlel Point (IM'L) - BT : L .00
Upper end peint &f major mterceptor(01 000) R S ! : N 008 5.08
Cordition . - Lo B L ;
Diametes{iD) ~ ° : {rewn) 1000
Leagth(l) - : . my | 3800
Flow (Q), Io!alolNoe : (m3/s) 0.086
veooyty) 00 | (ms) | odeg) :
Siope(l) : : {ofoo) | 0619 C007
VARZxg) - ; 0.001 | Number| Sumif}
flou) : R RN 1 ik
fisec) 8 . 0.5 : 1 0.5
flbend) . Lo ' 1 5 L8 o o
: C o [Totar 65] - S o0 - i RS
Lowest huuse oonnecbon pomf of Sewerlo & ; ; . 183 [:%:]]
&ameler(D) . o (mim) i 350 i : : : S
Length{l) - : ' (m 500 . [ L : A
Fiow (Q), lotal of Nos . (m3/s) 0.086 : : : : }
Velocily(v) . (nvsy | = 0.894 - . ) . : Lo
Slope(l) ’ ] (ofoo) 3.427 ’ 158 . N
VAI(Ixg) C | 0041 | Nomber| Sumih 1.
fout) S | . 1 N B
flsec) o 05 S | . 05 R B
fleend) = . = - . " 5] . 5 . P .
) : 3 Tota! L 0.27 R
Elevation of Lowes] Iwe oonneclm pomlo( Sewer NOG : TS0
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Tabla AN27 P!aned Sewer Head in Tulcea

Flanning Sewer Head after the Project of No.5 (Old lntﬂrceptor Sewer)

Headloss | Head oSS Tofal ™
Point . Caleulation . by Fiction | by Cther | Headloss | Head{H)
: : : {m) () (m} )
Oullel Pord (TWWLY - - 500
Connection point from the manho’e SF3 i ; 0583 5583
Condition s
Diameten(D) C {mm) 1000
Length{iL) {m) 3900
Flow [Q), baf of okl fow o WWTP | {md/fs) 0.307
Velocity(V) {mis) 03N ’ .
Slope(ly {ofo0) 0.199 0.78
VAd(2xgy - - . 0.008 | Number | Sum(f)
flout) ] _ R 1 i
f(se<) C a5 1 05
{(bend) - ’ ] 5 5
- : Tolal 65 3.05
Marhole from the SP3 - 3986 9.79
Condition . : :
Diarmeter({D) . {mm) | - 400
Length(L} . (m. 175
Flow {Q), 5P-3 {m3fs) | 0.281
Velosity(V) . {rmvs) 2236 . -
Slope() (ooo) | 14815 - 285
SRy 0,255 | Number | Sum(f)
Tout) _ 7 0 (1
flsec} . 0.5 1 0.5
![bend) . 1 5 . 5 : .
Tolal 5.5 1.40
Elevation of The manhole ] T : : 500
Lowest Faouse conr;sr{m po.nt of Sewet No.5 ] : : - 494 1037
Duame'er(D) ) {mm} 400
Length{L} . - - . {rn} 600
Flow (Q}, (5-2 and 5- 3) {m3s) 0. 191
Velocity(V) - - (m/s} : 1 5‘2 e
Stope(t) L ) {ofo0) 7151 ) 429
va(2xqy - 0.118 | Number| Sumif)
fouly . . 1 (i} 1 0
f{sec) 0.5 1 0.5
f{berd) i 5 5 . L
- : Tolal 5.5 0.65 .
Elevalion of Lowesl house oomecbon poird of Sewer Nob s 00|
Ptanning Sewer Head aner the Project of No.s {New lnte:ceptof Sewer) . - - ’ )
. E -, : E - Head foss | Head KSS Tolar
Poinl ©t Caleulation . B " | byinction | byCther | Headloss | Head(H)
: - : : (m} {m) (m) {m)
- : WETPO Tl (HWL) } - . 500
% Co - U;ppe( end point of major nlercep!ot{D‘lOOO) - 0.53 - 583
. : Condition - : E ) : o ’
Diameter(D) o . (mm) 1000
Length(L) . {m) 3900
Flow (), hail of ool fow lo WWNTP | (m3/s} 0.307
|Velocity(V) - {rnfs) 0391 } o
Stope(l) | (ofoo) 0.1939 078
VA2iI2ng) ’ 0.003 | Numberf Sum(f)
fouty - } : ] 1 1
fiseq) - o es5 | 1 05
: f{bend) : i 5 5 o .
C CoLd © |Total . 6.9 ¢ G.05 S -
Lowesl house connectnn po.nl of Sewer Ho& T ; ) 183 ~7.66
. lCondtion - o . B -
[ Diameter(D} "l {mm).] . 350
Length(l) - - {m} - 500
Fiow(Q). bl of kotal fiow o WWTP | (m3/s) 0.086
Velocity(V) o (rnvs) 0824) - ;
Slope(l) : (0f00) 3477 ) . 1.56
VA24{(2xg) ] 0.041 | Number | Sumif}
ey L i ] I
Pfsec) T T L T 05 DR | 05
l[bend) . i 5] 5
) Tolal 6.5 ) a27
tion of Lawest Fouse connechion poml of Sewef No.6 ; ) e 15-20;
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Table All.2.8 Quantity of Planned Interceptor 'Syst:em in Tulcea

Conneclion Sewer

Diametér Earth CoVenng Total ;
(mm) ) Length Remark
13 3-5 5-7 79 - (m) +{ . :
200 10 10]Connection sewer for Oulfall No.1 o interceptor
200 10 10]Connection sewer for Outfall No. 2 lb interceptor
200 10 10{Connection sewer for Oulfall No.3 to infercepior
' : tis new construction but site is conjusted.
400 20 20[Connection sewet for Outfall No.4 to inferceplor
Interceptor Sewer .
Diamelter . Eaiin Covénng tolal )
(mm) . C {m) Length Remark ‘
. 1-3 3-5 5-7 79 " {m) - _— R .
400 173] 173]from receiving manhole to major intercaptor
600 75 75|Replacement of sewer Line No. TI4
600 i2 12[New installalion of sewar Ling No. Ti5
1000 10 10 Lonnechion sewer between ma;or inleroeplor
. : near 8-§P3
1000 590 590 Diversion of major mlercep!or fo WWTP
. : 2x295m
Pressure Sewer g L
Diameler tarth Covenng Tolal )
(mm) : (m) Length Remark
1-2 “{m)
400 - 285 - - 285]From S S5P3 o recelvmg manhole
. |Steel § pape
Manhole and Receiving Tank : :
Biameler tarth Coverning TolaTHo. - - ”
. (mm) {m) : of : Remark .
13 35 57 79 pes) | - o w e
500 1 - 1[al Oulfall No.4 to interceplor -
800 A 1fatjunction from c.).utfa.ll N0.4
eceiving 1 . Recenrmg lank from S de -
Tank - : (DnaSmxdeptmm) N :
- Valve - S o
hameler Eamth Uovenng Tolal No. :
{mm) m) of Remark .
P i3 35 57 79 {pcs)
1000 2 ‘ ‘ . 2|near lunchon from recennng lank
w000 3 " 3[nearwwip
Tolal 5 5

Pump equ:mpment at S-SP3

Q 0.15[m3/s
H 30fm
Number 3 (1)|pcs One pump IS standby
Pumpequ

pment will be ms{aHed althe exisfing stormwater pumpmg (S SP3) struclure

CAN2-12 -
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Part AllfTulcea: Appendix-3 Facility Planning

APPENDIX-3 FACILITY PLANNING

1. . PLANNING PRINCIPLE

' 1 1 HYDRAULIC/ORGANIC LOADING ON FACILITIES

In determmmg the hydraulic and orgamc capacrlrcs of the WWTP component facility, the
maximum daily wastewater flow of 43,000 m3/day or 0.498 m3/sec is employed. Each
component facility is further checked both for the average daily flow and maximum hourly
flow conditions. No over-topping of any structure under any condition is considered.

All piping and channels are designed to carry the maximum hourly flow rate. For the design
purpose, the inflowing wastewater through the existing pressure sewer pipes (2 x 1,000 mm in
diameter) is considered to enter the influent chamber ahead of the WWTP by gravity.

1.2 FLOW DiViSION CONTROL -

“ The plant facility design provides for flow division control facilitics to insure organic and
hydraulic loading control to various process units. Convenient, easy and safe access, change,
- observation, and maintenance are considered in the design of such facilities. Flow division will
be measured using flow measurement dewces to assure umform loadlng of all unit processes
'and operauons : o : S :

'1 3 UNIT BYPASSES

A minimum of two units in thc liquid treatment process train shail be provrded for all unit
processes and operations in the plant. The design will provide for properly focated and arranged
bypass structures and piping so that each unit of the plant can be removed from scrvice
indépendeitly. The bypass design will facilitate plant operation during unit maintenance and
emergency repair so as to minimize deterioration of effluent quality and insure rapid process
recdvcry upon ret_urn to normal operational mode.

1 4 PiPE CLEANING AND MAlNTENANCE

F |ttmgs va]ves and olher appurtenances should be provrded for plpcs subjcc( to cloggmg, to
facilitate proper cleamng through mechanical cleaning or flushing. Pipes subject to clogging,

- such as pipes carrying sludge, are to be lined with a material which creates a smooth and non-

- adhering surface, thereby redu_cing clogging and resistance to flow. .

1 5 Cousmucnou MATERIALS

The matenals of conslrucuon and equrpment shall be resrslant to hydrogen sulﬁdc and other
corrosive gases, greases, oils, chemicals, and similar constituents frequently present in sewage.
This is particutarly important in the selection of metals and paints. Contact between drssrmlhr
metals should be avorded to mmrmue galvamc actron and consequent corrosion.

B P 6 GRADING AND LANDSCAPING

B lhe plant Srte should be graded and fandscapecl upon complctron of the plant. Conerete or
: asphali paved walkways shoald be prowded for access to all umls Steep slopcs should be
avmded to prevent erosion. . -

A3



Parl Tulcea: Appendix-3 Facility Planning

1.7 PLANT QUTFALL LINES

The Tulcea WWTP outfall sewers are located and designed to discharge the (reated wastewater
effluent to the Danube River through in a manner not to impair the beneficial uses of the
receiving stream, providing for:

- Freefallor submerged discharge at the srle and

- L umtcd or complete drspcrswn of drschargc across stream to numnuze 1mpact on aquatic
life movement, and growth in the immediate reaches of the receiving stream.

The outfall structures should be so protected against the effects of floodwater, ice, ‘or other
hazards as to reasonably insure its structural stability and_ freedom from stoppage. The outfall
lines should have a safe and convenient access, preferably using a manhole, so that a sample of _
the efftuent can be obtained at a point after the final treatment process, and before discharge to
or mixing with the receiving waters.

1.8 SlTE DEVELOPMENT

: 181 SELECTEDSlTE RESE | S

- The Cny owned W\VTP srte of about S l hectares land is located at the nght 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. This land area can accommodate the activated

- sludge WWTP component facllltles to treat the maximum darly wastewater ﬂow of 43, 000
3/d
m->/day.

In the vicinity of the plant site are ‘at present agricultural a'nd indu_st_rlal areas, Wbicb_ conditions
may remain unchanged in the foreseeable future. There exists several residences within a

- distance of 300 m from the boundary of the site, but to the east, there is a wide Government-
owned vacanl land that could be uscd for the future plant e*cpansron

1.8.2 Ground Preparatron

The sne is an abandoned industrial !and wrlh sandy surface sorl havmg a relauvely low
permeablhiy The land is flat with ground elevations rauglng from the highest point of +3.5m
to the lowest point of +2.5 m M.W.L. There will be some differences in the ground elevatlons
bctwcen the surroundmg natural grounds and the srte aﬂer the Iand is prepared

Because of the ground condruons the plant site should be developed on account of the
following factors

'r.'

- Preparc a flat ground surface for ccononucal and techntcal reasons L
- Prevent possrble malf‘unctron ofthe phnt operatlon due to the ﬂoodmg, L -
Provide casy access to the planl _ : _
- Reduce the cost for carth works €. g escavauon and backf’ llmg, and

- Reduce pumpmg head rcqmrements wrthln lhe trealmcnt plant systcln
The treatment plant structures and all relaled equ1pment shall be protected from physrcal

damage preferably by the 100-year flood. According to the Danube River hydrologrcal data’
recorded at a location near the WWTP site over the last 28 years (1970 to 1998) lhe hrghesl

-(All-3-2' o




Part All/Tulcea: Appendix-3 Facility Planning

water elevation was 4.35 m above M.W.L. that occurred on 25th May, 1970. But no data arc
available to indicate the 100-year flood elevation. The 100-year flood elevation of the River is
therefore calculated to be +4.70 m M.W.L. by usmg the available hydrological data

The Rwer Bank clevallon at lhe WWTP efﬂuent oull‘all location is 5.84 m above M. W[
whereas the land surface elevation ranges from +2.5m to +3.5m M.W.L. On account of the
conditions, the finished ground surface elevation of the site shall be at least + 4.7 m M.W.L. or
higher. As the present average ground elevation of the site is +3 0 m M.W.L,, a landhll of
about 1.7 m will be required. : :

1.8.3 Site Access

Access to the site can be made through a major road, running from west to east along the
Danube River. From the major road, an existing unpaved 6 m wide publtc road can be used as
the access road to the site. '

1.8. 4 Dramage

The ground surface wnll be fi mshed to the Ievel of +4 7 m M.W.L. lhal is not subject to
flooding. The only inundation within the site might be of stagnated stormwaler. Hence, a
drainage facility should be provided to handle the stormwater runoffs. The drainage may be of
~open channels or conduits installed along road edges and then discharge the stormwater into thc
nearby drains. - :

1.8.5 Water TableISo:I Proflles

The groundwalcr table in the sﬂe is relatlvely Iugh and may affect to the deep underground
structures. Soil bores were prcparcd at the site. : : '

2. 7' ESSENTIAL FACILITIES '

21 EMERGENCY POWER FACILlTiES :

‘The plant shall have an alternate source of efectric or mechanical power to allow eontmmty of
operation during power failures, including provision of at least lwo mdependent sources of
power, such as feeders gnd etc to the plant or power generators

_ Although standby power generalmg capacity normally is not reqmred for aerailon eqtupmcnt
“used in the activated sludge type processes, auml:ary power for mmmmm acration of the
aclivated sludge is required to protcct downstream uses. : :

1 2 2 PLANT SANITARY SYSTEM
2. 2.1 Water Supply System :

An adequate supply of potable water under pressure shall be prewded for use in the hboratory
and for general cleanliness around the plant. No piping or other connections ‘shall exist in any
part of the treatment works whlch under 'my condmons mlghl cause lhc contammatmn of lhe

: potable waler supply

Potable water from a mumcnpal or separatc supply will be used dlreclly at pomts above grade
for hot and cold supplles in lavatory, water ¢loset, Iaboralory sink (with vacuum- breaker),
shower, drinking fountain, eye wash fountain, and safcly Shower unless local aulhonues'
réquire a posnwe break at the property line. - T : : S

ANL33
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Hot water for any of the above units shall not be taken dircetly from a boiter or piping used for
supplying hot watcr foa sludge heat exchanger or drgester heatmg unit.

Where a potable water supply is used for any purpose in a pIant, a break tank, pressure pump,
and pressure tank shall be provided. Water shall be discharged to the break tank through an air
gap at least 15 cm above the maximum flood Ime or the spill line of the tank whrchever is
higher. : : S

2.2.2 Other Sanitary Facilities

Toilet, shower, lavatory, and locker facilitics shall be provided in convenicent locations to serve
the expected staffing level at the plant.

2.3 FLOW MEASUREMENT

- A Parshall flume should be provided after the preliminary treatment facility to continuously
indicate, totalize and record the volume of the wastewater entering the plant in a unit time.
Locations close to turbulent, surging or unbalanced flow, or a poorly distributed velocity
paitern should be avoided. The Parshall flume should be provided only in locatrons where free
dlscharge condrlrons exists on the downstream side at the average design ﬂow

2. 4 PLANT BYPASS

The WWTP design calls for accepting the peak flow of O 614 m3/scc. Flows in excess of thts'
rale may be bypassed to the nearby watenvays or the Danube River. In the ﬂow bypass
structure 4 broad-crested weir should be set at a calculated hydraulic grade Ime e!eValmn :
which will accomphsh this maximum hydraulrc plant loading limitation.

" The plant bypass should be eonstructed at the location ahead of the WWTP As much portronr
- of the wastewater will be sent to the WWTP through wastewater lift pumping stations, thc
frequency of the flow exceedmg 0.614 m3/sec. is exPeeted tobe extremely 10\\.

2, 5 LABORATORY

T he WWTP shall mclude a laboratory for makmg the necessary analytrcal detennmations ancl '

operating control tests. The laboratory size, bench Spacc equrpment and supplres shall be such
that it can perform analyttcal work for: S e

- Al self-momtormg parameters required by discharge permils- '

- 'The process control necessary for good management of each treatment process mcluded in
the design; and : :

- Industrial waste control or pretreatment programs.

3.  PROCESS DESIGN

N ”lhrs section describes the desrgn basis for the requrred wastewater treatment process' '
components, which have to be developed as a prel:mmary step to the detarlcd demgn '

3 1 HYDRAUL!C LOADING or= Pnocrzss FAC|LITIES

The hydraulrc Ioadmg rales used for the capacrty demgn of proccss components are

- A_l:!7:3-_4;
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summarized as follows:

Design Hydf aulic L omls of Plant Component Facilities

Hydrauhc Loads (m"/sec)
. Component Facilities Design hydraulic Toad Maximum hourly flow

T (Maximum daily flow) '

1 Preliminary Treatment 0.498 0.614

2 Influent pumping station 0.498 0.614

© 3 | ¢ Primary Treatment 0.498 0.614
4 Secondary Treatment - 0.498 0.614
"5 Chlorination tank - 0.498 0.614
6 Effluent pumping station - 0498 0.614
7 Sludge management 0.498 0.614

- 8 | - Allpipes and conduits - : - 0.614

Note All the faciliti¢s ¢an accommodate the maximum hourly flow.

The _hydraullc capac1_t1es of . the _con_lponent faqrhl:_es are “determined on the basis of the
maximum daily flow rate and checked for the conditions of average daily and maximum hourly -
flows, to ascertain that all lhc facﬂliles can accommodate the maximum hourly flow rate
without hydrauhc hmdrance : : : '

3.2 . PRELIM!NARY TREATMENT

The process units and structures assocmted with the prehm:nary treatment are the influent gqtes '
screens (coarse/ fi ne) aerated grit rcmoval flow measurement, and mﬂuent pumpmg '

3. 2 1 Influent Gates

" Gates: At the emrance to thc plant, manually operated mﬂucnt gates are provxded to
control or bypass the 1nﬂuenl flows. Thc design data of the gates are as follows:

Number of gates ’ _' 2 units :
_ Type " cast-iron made, slulce gale (manually operated)
~ - QGate size 12mx12m

Maximum head Ioss

about 100 mm
3.2.2 Screens ' '

In view of the necessny for the efﬁcu.nt operation of the raLes and also for reducing the
* hydraulic head losses in the screens, the wastewater ﬂow velocity reaching at the channels is
: planned tobe at around 1.0 m/sec.

_ _COarse Screens Manua}ly cleaned coarse bar screens are provided ahead of thc fine
~ screens. The cntena for the coarsc screens are as follows '

Numbcr of sc_rccns ‘

211mts I

- Channel width - l6m
" Clear bar spacing 100 mm
~ Stope from verlical 60 degree>

" Fine Screens: Al the wastewater inflows requlre fine screening. The f ne screens are
_ mechamcally clcaned 'lhe cntena for thc ﬁne screens wnil be as follows SRR

- Numberofscreens :
- Channel width

| '_2umts_ _
“1.6m
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Clear bar spacing 20 mm
Slope from vertical 75 dcgrccs

Arrangement of Screening Facility: = The numbcr of mdmdual screenmg units should be
such that when onc unit is taken out of service for maintcnance or repair, the remaining unils
can accommodate the additional screening toad with ease. Captured screenings should be kept
in closed containers until the scfeeningé are transported to the disposal site for sanifary landfill.

Attention must be paid in thc domgn so that dralnage from the screemngs is not sp1|led on lhe
floors. Facilities for down washing the equipment and storage areas must also be provided.

This includes appropnatc floor drains and plpmg to return the wastewalcr back to the head of
the plant. : : :

Screenings Disposal:  The screenings will contain organic and putrescible materials, and if
not disposed of quickly, will represent an aitraction and breeding ground for flics and. other
insects. As a minimum, screenings must be disposed of daily. All collected sereenings will be
duniped to one common belt conveyor and sent to a hopper for storage then dumped into a
lruck for haulmg ittoa samlary Iandf‘ L . coe

Contro!s: .The elccl_ric motors lhat ac_uvatc the raking mechanism of the bar screens are
opcrated either by manual on-off switch or automalically by clock-operatcd timing switchcs.

The clock-operated timers \\'I“ be set on the basis of experience, wh:ch has prowded a record
of the number of raking operations required during an average day These hmers are set to
operale the rakmg mechamsm for the number of tlmes requm:d per day

Degree of Inslrumenlatlon: The degrce of 1:151;1|1ncntatton consnsts of pro'v_i_din_g_ clock-
'operatedtimingswitchcs. SRR L T

3, 23 Aerated Grit Removal '

Type of Grit Chamber: Gnl sellled by acratlon at the boltom of thc gm chamberb is
removed by a grit lifting pump with trelley to a gnl channcl The grit in the channel wlll bc sent
with a screw conveyor to a gnt hopper or bin for ﬁnal d|sposal

Conf‘ gur‘mon. The gnt removal of the wastewater w1|l be accomphshcd in 2 gnt chambers
The geometry of chambers is as follows : -

Numbcr of units Lo ZChambers . _
Width =~ S 3m (1ncludmg oil separator)
Length ' ~lom :
Depth - - o235 (side depth) t03 05 m .
Blowers S 3units (one-slandby) 30 mm dla X5 m?'fmm
. Influent gates -~ - 2 units, 800mm x 800 mm
. Effluent gates . - 2 units, 600mm x 600 mm .. ..
~ Grit lilting device - 2 units of trolley with gnt remowng pump
Grit lit pumps - "~ 2sets of sand pumps .
~ Screw conveyor S lumit '
- Grit hoppu : o Vlumt

Alr Supph For the total tank lenglh of 16 m, air supp!y reqmremenl is 10 m3lmm T hree
units (one- sl'mdby) of turbo blowers each wnh air supply rate of 5 m3/min., \wll be prowded

Grit Removal: A lrolley wuh gnt h[lmg dovnco l"or gnt rcmoval from each chambcr as wcll
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as one grit pump for cach chamber will be operated manually. The grit water pumps lift the grit
mixed with water to the grit scparator for grit removal. The removed grit will be conveyed to a
hopper, which will dump the grit into trucks for hauling to a sanitary landfill. The separated
wastewater should be returned to the head of the plant for further treatment.

Controls:  Control of the air supply to the grit chambers will be made through valves on the .
air down-comer pipes leading into each chamber. The air flows to each down-comer will be set -
manually by the valve which is followed with a mechanical air flow meter to mdlcate and
control equal air quantity to each chamber, '

Degree of Instrumentation: . The total air quanllly supphed to the chambcrs will be
indicated and lransnnlted to the main cenlral room.

Data Logging: The data to be logged will be the total air flow supplicd to the chambers.

Operational:  The only operational conirol of air quantily supplied to each chamber is by
setting the mechanical valves to a flow quantity rate indicated on the downsiream mechanical
orifice lypc flow meter. The total air quantity provided by the blowers to the chambers will be
indicated and transmitted automatically to the main centrol room through an clectrical sngnai
attached to the orifice ﬂow meter lecated downslream from the blowers. . - :

3. 2 4 Flow Measurement

Because of a sunphuty of function and ease of operatlon a Parshal flume (7 [feet) \\'Ill be
mslalled for measurement of ﬂo“s after havmg passcd through the gnt chambers

Degree of msirumcntatmn: The degree of mstmmentatlon for the ﬂow melcr should be 7
minimal. Conversion of water flow to a flow rate signal is required.

Da'ta' ngging_z 'R_e'co_rdrs of flow raté will be _lbggcd.

3.3 PRIMARY TREATMENT
The'p'ri‘m"ary ir_e;ﬁnmnt system consists of gré'vil'y' liquid/solid separation in circuiar clarifiers.
The clarifier system will consist of clarifier modules of 4 units. -
~ 3.3.1 Flow Distribution
Following the Parshall fluime, the waslewaler ﬂows down through the condmt to the
distribution chamber located at the center of the cluster of 4 primary clarifiers, from where the

flow will be distributed to cach mdmdua! clanl‘ ter. The flow spllt is proporilonal to the tank
surf‘ace area. : s : '

-3 3 2 Prlmary Clant”ers \_

Hy drauhe Loadmg and Area Requnrcmenis. . The hydraulic lmding rate for the clarifiers

is 25 m3/m2/day at the maximum daily flow of 0.498 m3/sec. Thus, the total required surface

- arca is calculated to be 1,692 n12 Based on these data, 4 primary clarifirs are rcqmred The
* primary clarifier deSIgn criteria are summarized as follows:

'_Surfacc loadmg(al maximum dally flow) - _35 1113/13121633' )

Design flow rate S 43,000 m3/day
~ Surface area of each clarifier : 423 m2
~ Clarifier diameter o S 35m
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- Effective water depth s : - 20m
Number of clarifiers . 4 basins
Number of clarifier cluster I cluster

Primary Sludge Production:  The primary and excess slhudge production (when excess
sludge is returned to the primary tanks) for the daily average flow rate is 402 m3/day or 0.28
m3/min. at an average solids concentration of 2 %. For the maximum process and operational
flexibility, the design enables biological excess (waste) sludge withdravial handling is either
accomplished directly from the secondary clarifiers or from the primary clarifiers.

Sludge Pumping to Digestion Facilities: - The sludge pumping l:yclc is based on a sludge
blanket measurement. The quantities of sfudge, primary plus excess studge from the ﬂow of
43,000 m3lday have been calculated as shown below:

Sludge voluine | 402 m3lday
TSS 8040kgld'ry

Solids concentration ‘ 2.0

Scum Management: Scum is removcd from the clanﬁer surface by a rolalmg scun
removal mechanism to a scum pit located near the tanks and is pumped from there to a scum
drum screen for scum removat. The filtrate is then returned to the plant intet channel for further
treatment. All removed scum and oil will be disposed of at the sanitary landfill: A single,
common sump serves all the sedimentation tanks. The frcquency of scum pumpmg will be_
~ determined on the ba51s of the scum plt level conlrol '

Controls: Thc clarifier operatron wrll be nnnually conlrolled bul scum and sludge pumps
will be operated both automatically or manually T hc clarifi fer should be prowdcd wrlh a lorque '
fimit control and an alarm system. ‘ : : : g

Scum pumps in the scum pit will be operated both aulomatlcally and manually ’[he aulomatre
operalron should be controlied by the water elevallons in lhe seum pit.

Sludge pumps will be operaled by fimer setilmg Thc sludgc regardless whclher prrmary ‘
sludge only or primary plus excess sludge from the biological stage is pumped, is sent to the
sludge drum screen and then to the sludge thickenérs. The removal of sludge from the primary -
clarifiers will be controlled using timers The pumpmg cycles are to be eslablrshed on the basrs '
of operatronal expenence : : '

The sludge pumpmg from the pnmary clarifiers wrll be ‘based on manual operauon by N
measuring the sludge blanket height (usually tw1ce a day, mormng and aﬂemoon) Once the
sludge blanket height has been determined, the timing cycle for sludgc pumplng to the sludge
thickeners is manually set for each clanﬁer '

Degrcc of Instrumentation: lns{rumentatron will be srmple and con51st of a report on the
running lime totalizer for each of the pumps. This information wnll be transmitted .to and
+ recorded at the central control room. Indication of the sludge scraper mcchamsm operauon' :
B (torque alarm) should be prowdcd at the cenlral control station.

3.4 BIOLOGICAL TREATME_NT |

' Biological trealinent consists of aeration tanks and final clarifers.
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3.4.1 Aeration Tanks

The design parameters for this process component are established as follows:

Design inflow rate - 43,000 m3/day or 0.498 m3/sec
Average inflow BODs concentration 170 mg/I
Total BODs 5,117 kg/day
EM 0.3 kg BODs/kg MLVSS/day
MLSS . 1,667 mg/l
. Hydrautic detention time 6.3 hours at the maximum daily flow
Recycle capability o 50 % of maxinm daily flow.
Liquid depth _ o 5.5m
~ Acration system . Fine bubble dlmlsers . :
'BOD removal efﬁcmncy 89.5 % (combined with clarifiers)

' Reactor Geomctry. Thc blologlcal system layout will be in tank modules. The selection of
acration tank geometry is determined to make the maximum use of the avallablc space. The
contact reactor geomelry is summarized as follows: : :

Tank widi_h o S 55m
Liquid depth - ~5.5m
~ Tank length . - o 49m
Number of tanks _ 8 units
. Effective tank voluine 11,368 m3

Flow Distribution: - The design calls for maximum process flexibility. Hence, in the tank
* layout, a provision is made to make even flow distribution fimohg all tanks, and ability to
isolate individual tanks. The reactors are able to handle the maximum daily flow rate of 0.498
n3fsec plus ma‘umum recyc!e ﬂo“, of 50 percent based on the maximum dall)r flow.

Alr Supply The air reqmrements for the reactor tanks have becn calculaled on lhc basis of
20.0779 x Q (kg O)/day). Distribution of air to the tanks expected to be even to every ditch,
however, there ‘may be some occasions when this will change. Thus, in the design of air

B distribution system, this will be taken into account and to have the ability to respond to such

. changes in air demand. The air delivery system will consist of air diffusers. The system will
have the capablllty of mamtammg a mixed liquor dissolved oxygen concentration of 1.5 mg/l
or more.

Dissolved Oi)gen and SS Monitors: A minimum dissolved oxygen concentration of 1.5
- mg/l will be maintained in the tanks Sensors to measure the in-situ dlssolved oxygen
. concentrauon wnll be used : . :

B 3 4. 2 Final Clanﬂers

H)draulu Loadmg and Area Requlrements' The hydraulic loading rate for the clanﬁcrs
s 17 m3lm2/day at the maximum daily flow rate of 0.498 m3lsec Thus, the rcqunred total
surface area is calculated to be 2 464 m2 . -

'l hc f’mal _clarsl‘ter geomeuy is sum manzed as follows:

© Surface ioading (at Q max.) N 17 h13)1112!day

" Designinflowrate - " 0.498 m3/sec o
Tank surfacearea = 616 m?2 (Romanian standards) -

Clanf’erdiameter IR I0m
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Effcctive water depth 3.5m
Number of clarifiers 4 units

Sludge Production:  The secondary sludge production rate of is as follows:

‘otal 8§ = 511 ton/day
Studge concentration o 0.5%
Studge volume © 1,023 m3/day

The excess sludge is sent either directly from the clarifiers or through the primary clarifiers to
the sludge thickeners. In the latter case, the excess sludge is pumped from the clarifiers to the
flow distribution chamber of each clarifier. The excess sludgc scltlcs with the prumary sludgc
and then pumpcd to anaeroblc sludge dlgeslers '

Return Studge Pumps Thc pump capacnly is determmcd based on lhe maximum 100 %
sludgc return rauo of the rcactor tank mﬂows The pump des1gn parameters are as follows

No l pumps

Motor output

©No3 Pumps

- Centrifugal screw pump

Tump iype
Pump diameter 150 mm .
Capacity 2.3 m3/min.
™D - S10m
Number of pumps © 4 sets _
Motor output C1.5kW
o N02 Pumps :
Pump lype Centrifugal screw pump
Pump diameter 150 min
- Capacily 3.0 m3/min.
“TDH L 1om
- Number of pumps S 2sets
O 1kW

Cemrlfugal serew pump .

Pump type
Pump diameter . . - -~ 250 mm -
- Capacity ~ 8.0 m3/min.
TDH - 10m _' '
~ Number of pumps 2 sets (for addmonal SO% sludge rcturn)
Motor output 30 kw :

Excess Sludge Pumps. The e\(cess sludge of I 02y m3lday or 0 7 m3lmm \ull be sentl
cither directly or through the primary clarlﬁcrs 1o lhe sludge thlckeners f he crltena for thc
pump equlpment are as follows: : : B

Pump type - S Centrlfug'll screw pump T
Pump diameter 100 mm -
Capacity _ 7 1.0 m3/min.

TDH - : Coo om0
Numberof pumps = 7 . 2sets (mcludmg 1- slandby)

Motor output _ | 3.7kW
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Controls:  Clarifier operation will be controlled manuallyn, whereas the sludge pumps will
be controlled both automatically or manually. The clarifiers should be provided with torque
limit control and an alarm system.

The sludge pumping from the secondary clarifiers is made on manually measuring the sludge
blanket height. Once the sludge blanket height has been determined, the timing cycle for sludge
pumping to primary clarifiers or thickener facilities is manually set for each clarifier. The
pumps turn on/off sequentially based on the on-off time increments for cach of the clarificrs.
There would be readout showing that pumps arc on and the individual pump running times.

Degree of Instrumentation:  Instrumentation will consist of a report on the running time
totalizer for each of the pumps. This information will be transmitted to and recorded at the
contral room, Indication of the sludge scraper mcchamsm operation (torque alarm) will be
provided at the control station. :

3.4.3 Chlorine Contact Tanks

Chlorination System: F or disinfection of ihe waslewater before its dlsclnrge to
watercourses, the disinfection system capacity is sufficient to produce an efflucnt that will meet .
- the coliform bacteria limits specified by the standards for that installation at all time(e. g. total
ohform bacteria and fecal coliform bacteria numbers are 1 million and 10,000 MPN/100 ml,
rcspcclwcly) This condition must be attamable when maximum flow rates occur and durmg
emergency conditions. ; :

‘The solution chlorine disinfection system consists of contact tank, chlorination equipment,
housing and storage, and ancillary services. Means of removal of solids from the tank bottom
are to be provided. S!ummmg devices will be prowded in all contact tanks. . :

Design Parameters: Thc des:gn p1ramctcrs for thc chlorine contact tank arc as follows

- Hydraulic maximum ﬂow rate - 43,000 m3lday ' S
Contacttime . 15 minutes at the des:gn rate of flow
Capacily of chlorine feed systcm 3 mg/l at the maximum flow rate
Hypochlonle storage capacily 124 m3 ¢ days) :

Dupllcate dlsmfectlon systems W|Il be prowded Where only two units are msta"ed cach wnll
be capable of feeding the expected maximum dosage rate. SR :

Confact Tank Geonietry: _ 'l‘he primary purpose -of the contact lank is to provide the
detention time necessary for the chlorine compounds to reduce the bacteria to acceptable level. -
The design aim is to minimize the short-circuiting and dead spaces through basin configuration
and flow pattern control. The chlorine contact tank will be of reinforced concrete longitudinal
baffled basin, which will have a large effective length-to-width ratio. The contact tank
geometry is summanzed beiow '

Nu.mber of tank units 1 basin

 Channel width ' T d4m -
Channel depth o - 4m
Channel length . "38m
Tank effective volume 448 m3
: Lffeciwe waler depth ' 3 m

Fqulpment. The mslalled capacnly of a chlorme feed system wlll be sufﬁclent to prowdc a -
dosage of 3 milligrams per liter at the maximum design rate of flow. The feed equipment will
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consist of the folloWing

Solution storage tank

Type : : FRP cylinder type
Internal diameter L8000 mm
. Height : . 2,900 mm -
Tank capacily - - : 6m3
Number of tanks S 2 units
Pced pumps '
Typc o ' o Diaphtagm pump -
Discharge capacnty - 0.5 Limin.
Motor output - _ 0.4 kW
Number of pumps 3 units (including one standby)

Housing and Storage: ~ Local, state and federal safety requirements, including firé code, will
be carefully followed in storing and handling of chlorine containers, ¢ylinders or tank cars. -

Ventilation: - Forced, mechanical ventilation is to be installed which will provide one -
complete air change per minute when the room is occupied. Adequate provisions will be made
to insurc that one complete air change per minute is provided when the room is occupied.

3. 4 4 Efﬂuent Pumping Statlon

The pumpmg slatlon IS in prmclple of lhe same type of lhe mﬂuent pumpmg statlon with - -
dry well and wet-well. .

- Prowsmn shali bc made to facilitate easy removing of pumps, motors and other auxiliary .
equipment. Suitable safe means of access should be designed to the dry well of the pumpmg
station, including stairways, handrails and gratmgs where necessary

Adequate ventilation should be consldcrcd for !he wet- and dry \\clls Por lhe pump room floor
below the ground surface, mechanical ventilation is provided, so arranged as to mdependently

ventilate the dry well. The wet-wells will be opcn and no mechanical venhlator will be
provided. : - :

" Pump Lquipméﬁt and Operation Control: Tola|ly 4 units of pump are planned mchidmg ‘.
onc-standby. The pumps are designed to have the same capac;ly and size, with the sufﬁcsent -

capacny for handlmg the flow in excess of the estlmated maximum inflow. -

The pump sizes, numbera. and capacmes of the wastewater pumps are as fo!lows

Type of pumps : o Vcrtlcal cenlnl"ugai mmed ﬂow pump
Pump diameter : 400 mm -
- Pump discharge capacity -~ 15 m3/min
™H - - - 55m
Number of pump 4 units (onc standby)
Motor output ' o2 kW

Wet-Well (Puihp Well):  The wet-well should be divided m{o lwo separate comparlmen{s
f'or lhc convenience of cleamng and mspectlon of the well, s o . :
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“In order to prevent unnecessary vortices forming in the well, particular considerations are to be
given to the boitom slopes and arrangement of suetlon pipes, thcreby providing opluuum
hydraulic condition for the pump operation.

The wet-well size is to be determined considering the required space between pumps and
proper pump suction conditions. The shape of the well and the detention is determined so as to
minimize deposition of solids and prevent the wastewater to become septic.

Dry-Well {Pump Room}):  In the dry-well, sufficient room is to be maintained between
pumps to move the pump off its base with ample clearance left over between suction and
discharge piping, and room for on site rep'urs inspection, or removal from the room to the
surface for repairs.

The size of dry well is to be determined based on the number and type of pumps selected and
piping arrangement. A sufficient space between the pumps should be taken each at the both end
of the room. The width should provide a sufficient space for the requlred lcngth for pipes
valves and clearance for maintenance and repairs. :

All safety and olher requlrements are also to be implemented in accordance with local and
national safety codes and regulatory agencies. Provisions should also be made for drainage
from ‘pump water seal connections.

' .Plpmg aml ‘Valves' SllCllOII dlscharge and header piping in the station are sized to handle
the flows adequately. Pipes are sized so that the velocity in the suction tine should not exceed
1.5 m/see and the discharge plpmg 2.4 mfsec. :

Valves are to be prov:dcd on the suction and discharge side of each pump to allow proper
maintenance of the unit. To the discharge pipeline, electric motor-operated buiterﬂy valves and
the chcek valves shall be mstalled to ensure the operanon of each pump &

_ Ho:slmg Lqulpment. : An elcctnc overhead bridge lravelmg crane should be provided in the
motor room for handling of equipment and materials which cannot be lifled readily or removed

* from the station by manual labor. The crane should be provided in the motor room for handling

of eqmpment and materials, which cannot be Ilﬁed readily or removed from the station by
manual labor

3.5 SLUDGE MAquEMENT
3 5.1 Grawty Sludge Thlckeners

. The design of grawty sludge thickeners should CO]]Si(.lCr the iype and concentration of sludge

" the sludge stabilization processes, the method of ultimate sludge disposal, chemical needs, and
the cost of operation. The pumping rate and piping of the concentrated sludge should be
- selected such that anaerobic condmons arc prevented '

: Dessgn Basns. : Equ:pment and pnpmg are 1o be designed to dehver sul‘f‘ cient dilution water
o gravny thickeners. Hydraulic loading to produce overﬂow rates of 16~33 |11311112/day w:ll
bc mamtamed to prevent sepncuy :

The loadmg rates and resultmg sol:ds concentralion for gravily lhickeuiug arc as follows:
Average sludge producllon volume l 169 m3lday

Sludge withdrawal rate - -+ 184 m3/day -
~ Input sludge solids- - 8.04 t/day -
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SS loads SRR 60 kg/mz/day

Tank Geomeltry: Thlckener tanks geometry is summ'mzed as follows T

Tank shape .. - - - - Circular
Nunber of tanks . 2units
Internal diameter . -, o 95m
Effective water depth 4m
Effective tank surfaccarea -+ 142 m2 e
- Thickening mechanism Rotating type scraper supported by center column

wnlh Tickets

Egquipment Features: - Heavy-duly scrapers capable of withstanding extra heavy torque

loads should be provided. The thickener mechanism may be provided with pickets to help

facilitate the release of water from the sludge. The drive mechanisms will be attached with a

skimmer. The collected scum will be discharged into a cenfral scum pit localed at lhe
thickeners. Ablhly to add chlorme solutlon should be prowdcd to prevent septlcnly

Sludge Pumps. - The pump capacity is so determined that the pumps can send lhe lhlckened
sludge within 8 hours. Specifications of these equipment are as follo“s 4 ; :

Type = . ' - Sludge pump wnh suctlon screw
Number ofpumps S 2sets (one standby)
Diametér =~ . 7 100 mm
Discharge capﬁcuy ' . 1.2m3/min.
TDH  2W0m
: Motor output o e lS kW

Drum Screen: Pnor to pumping the prnnary or secondary excess sludge to lhe slndge '
thickeners, the studge will be screened by a revolving drum screen for the removal of coarse -
materials. The sludge pumps send the sludge to the drum scréen and thén screened sludge flows

into the sludge thickeners. All removed coarse materials will be dumped from the séréen and

collected in a bin that will be emptied manually into trucks and hauléd to samhry landﬁll for

final dlsposql The specifications of the drum screen are as follows

Type - ' ' Rotary drum screen

Number of screen . .~ -~ lset
Screen openings _ 4mm
Screening capacity - 2m3/min.
Motor ouipm co e 4 kW

Controls: T ank operauon wﬂl be manually controllcd bul sludge pump operanon will be

controlled both automatically or manually Plckets Wlll be prowded wnh (orque Imut control
and an '1larm system.

The sludge pumps will be operolcd vsing onfoff pump controls énd tiiers. The 'sludgé blanket

height will be determined manually. Plow rate of dlluuon water when used wﬂl be measurcd =

and recorded.

3.5. 2 Anaeroblc Dlgestlon Tanks o

Digestion Process' - Active digestion, concenlration and sloragc Wlll undergo in a smgle—

stage anacrobic digestion tank, There will be a cluster consisting of 2 independent digestion -
tanks. Mechanical mixing syslcm hcatmg and gas collecllon systems should be instalted in B '
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each tank. -

The concentrated studge will be pumped to the digestion tanks after passing through a drum
sereen. The digested sludge is withdrawn by gravily to the storage tanks in the sludge
dewatering building. The produced gas will be led to gasholders afler p’lssmg through gas
scrubbers for the use of borler:

l)esign BasiS' The total dlgcsllon tank capacily is determined by the calculalmns based
upon the followmg factors:

input shudge solids _ 6.43 t/day

Sludge input . o : - 184 m3/day
Sludge output - ' ‘ 139 m3/day
Tenmperature to be maintained in thc digesters = 35 °C

. Solid detention time - - - 20 days

- The degree and extent of mixing in the digesters Moderate | mixing
Required total tank capacily(2 tanks) 4,030 m3

Tank Geemetry: - The tank shape will be of high vertical cylinder with conical floors. The
digester tank capacity is calculated based on the estimated sludge production in 2010. The total
number of anacrobic digestion tanks required is 2 tanks in two clusters, with the same- capacity
and conﬁgurahon T: ank dlmensmns are as follows

Tank shape ' o Smglc stage high verhcal cylmdcr with comcal floors -

Tank capacity 2015 m3
Tank diameter 125m

Tank eftectlve waler depth 2lm

Sludge In!ets and Qutlets: Rec:rculahon wnlhdrawal and relum pomts should be prov:ded '
to enhance flexible operation and eflective mixing. The relumns should be discharged above the
- tiquid level and be located near the center of the tank. Raw sludge feed to the dlgesters should
be made elther through heat e\changers or dlrectly to the lank ‘

Sludge w:lhdra\val to dewatermg system and dlsposal shall be from the bottom of the tank.
This pipe should be interconnected with the recirculation piping, to increase versatility in
mmng the lank contems Add:tlonal altcrnauvc wllhdrawal lines should be prowded

Samplmg Samplmg hatches shall be provnded in all tank covers with water seal (ubes
. extendmg to beneath the llqmd surface. :

'ang S}stems. Sludge mmng systems should be mechanical remrculahon type. Thc'
mixing system shatl be designed such that routme mamlemncc can bc performed wnhout
laklng the dlgcster out of serwcc e

3 5 3 Sludge Gas System

Gas Collection, Plpll‘lg and Appurtenances All portions of the gas system, including the
space above the tank liquor, storage facilities and piping, are so designed that under normal
operating conditions, including sludge withdrawal, the gas will be maintained under positive
pressure. All enclosed areas where any gas leakage might occur should be adequately ventilated.
Gas mcters with by-pass, should be prowdcd to mctcr tolal and wasle gas pmduchon

: All safety equ:pmcnt shail bc prowded where gas is produced Pfcssurc and vacuum rcllcf
valves, flame traps, gas detectors, and automatic safety shut off valves, shall be provided. -
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Gas Utilization Equipment:  Gas-fired boilers for heating digesters will be located in a
separate room not directly connected to the digester gallery. Gas lines to these units shall be
provided with flame traps. Gas piping shall be of adequate diameter for gas flow rate and will
slope to condensate traps at low points. o _

Electrical Frxlurcs: Lleclrlcal ﬁxlures and conlrols in cnclosed placcs whcrc hazardous'
gases may accumulate shall comply with the local or national codes. Digester galleries should
be isolated from normal operating arcas to avoid an extension of the hazardous location.

‘Waste Gas: Waste gas burners should be readily accessible and be located at least 8 meters
away from any plant structure if placed at ground level, or they may be located on the roof of
the control building at a hcrght of not less than 0.9 m from the top of the roof.

All wasle gas burners should be equipped wrlh 'ultomatlc ignition, such as a prlot light or a
device using a photoelectric cell sensor. Necessary approvals from the local authorities
concerned shall be obtained for bummg any waste gas and any other emissions from the
treatment plant. -

Arly underground enclosures connecting with digesters or co'nhining shudge or gas'pipirrg or
cquipment should be forced ventilated. The piping gallery for drgestcrs should not bc
connected to other passages. C : :

Digcster Healing Drgesters should be constructed above ground watcr lcvel and surtably
msuhted o minimize heat loss. SR '

Sludgc wrll be heated by crrculatmg thc sludge through exlernal heaters Plpmg may bc
designed to provide for the preheating of feed sludge before introduction to the digesters.
Provisions should be madc in the Iayout of the plplng and valvmg to facrhtatc clcamng of these :
lines. 3

- Thc boilcr should be provided with suitable automatic controls to maintain the boiler -
temperature at a fixed rate, to minimize corrosion, and to shut off the main gas supply in the
event of pilot burner or electrical failure, low boiler water level, or excessive temperatures.
Thermometers is te be provided to show tempcralures of the sludge, hot water feed, hot water
return, and boiler water. : - :

~ Access Manholes: At least two 90-cm diameter access manholes shall be provided in the
top of the tank in addition 1o the gas dome There should be slarrways to rcach lhe access
manholes. : : : :

Safety: - Local, state and federal safety requirements rnusi be reviewed and complied with.
Those requirements take precedence over the requirements stated herein, if more stringent, and
should be incorporated in the design. Non-sparking tools, safety lights, rubber-soled ‘shoes, -
safely hamess, gas detectors for inflammable and toxic gases, and at least two sclf conlamed
brcathmg units will be prowdcd for emergency use. '

| 3.5.4 Gas Holder

T hc dlgcsllon gas is led to gasholders via gas scrubbcrs whcrcby lhe gas wrll be dc~sulfar|7cd
and used for the boilers. -Waste gas burners should be provided for the case of gas boilers
malfunction. The gas produchon is cstimated assuming that 70 % of the input solid components
are biodegradable organic malerials, 1 kg of which produces 0.425 m3 of sludge gas. Thus, the )
total daily gas production is csumated to be 1,913 m3. Thc gas holder will have the muumum
gas storage capacily of 3- hour gas productron : o
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The geometry of the gas holder is as follows:

Type ] : dry seal gasholder (membrane seal lypc)
" Number of unit - 1tank

Diameter . IL.6m

Height S 92m

Capacity 638 m3

3.5.5 BeltFilter Press Sludge Dewatering

The daily dlgestcd sludge of 801 m3 is drawn by gravity into the storage tanks located in the
_ dewatermg building. The digested sludge production rate and the required dewatering
equipment are as summarized in the following:

Totel_ digested sludge production 139 m3/day

* Total sludge solids 418 ¢day
Dewatering equipment belt filter press
Yields per unit length - 130 kg/m/br,

" Filter width ~ ~ -~ . 2m
Daily operation time -~~~ 6 hours
Working days per week S5days
Solids load perhour - 975kg

_ Requrred filter press equipmeni - 4 units

An air cyimder operated éccentric valve will be mstalled on the line between the drgester and
~ the storage tank. The sludge from the storage tank is pumped to the coagulauon lank of the
. dewaterrng eqmpmenl (belt filter press) by sludge feed pumps.. ' :

lhe coagulatlon tank is to mix the polymer wnh the sludge On the other hand, polymer
solution are mixed and then pumped into the coagulation tank of the beli filter press. For the
" above, dry polymer is stored in hoppers, and led into dosage tanks by metering feeders and
finally dissolved and stored in the dosage tanks. The polymer system shall have units of
motonzed hoist for unloading chemrcals from the truck :

The dewatered sludge (sludge cake) is conveyed to the cake yard by ihe lrough belt conveyors
The filtrate, together with the belt filter cleansing wastewater is returned to the process
wastcwater storage tanks by gravity and then pumped to the inlet of the screen chamber by
process wasles return pumps. Two units of clectrically opcrated overhcad cranc are provrded in
. the bmidmg for dlsmanthng and repairing the dewatermg eqmpment ' '

3. 5. 6 Process Wastewater Return Pump Faclhtres :

The process wastewater rclum pump systcm is to relurn lhe process wastes (i.e. building
wastewater, digester supernatant, belt press ﬁltrate and scum ﬁltrate) to lhe screen mlel
_ chamber for furlher trcatment ' '

3.6 MAJOR MECHANICAL EQUIPMENT

As drscussed prevrously, a numbcr of mcchamcal equrpment are requrred for the Tulcea
WWTP. The numbet; types, functions, and specifications of the major mechanical equipment
to be applied are outlined and listed in Table AI1.3.1. It should be noted, however, that the
equipment described here are those estimated for the preliminary engineering purposes and are
sutbject to mmor changcs at the detarled design slage
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