Table AL1.3  Estimated Sewefage Service Population as of 1998
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City: Braifa
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Figure All1.2°

' Result of Wastewater Quahty Survey at Manho!e at
'j Buzau St. in Braila Clty ' :
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Result of Wastewater Quallty Survey at Collector

Germany in Brana C|ty
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Part All/Braifa: Appendix-2 Interceptor System

APPENDIX-2  INTERCEPTOR SYSTEM

1. EXISTING OUTFALLS

Braila City’s sewerage system is of a combined system to collect the wastewatcr and lhc storm
 water together into a single sewer line. :

Therc are tohlly twelve (12) wastcwaler outfalls in the sewcragc system to dischargc the
wastewater into the Danube River; namely, Braila Sud (BA), Radu Negra (RN), PAL (B1), (B2),
~ Franceza (B3), Danubiu and Imparat Traian (B4), Belvedere (B5), Vadul Schelei (B6), Vadul
. Rizeriei (B7), Germany (GE), Cezar Petrescu (CP), and Targoviste (IA) as shown in Fi ;gmes
AllL2.] andAIIJ.’ 2. :

Pumpmg station SP Bralla Sud (BS) starts operatlon when the water surface clevduon c-f the
Danube River becomes higher than +6.3 m M.W.L. Pumpmg station SP Radu Negru (RN) is
usually not operated, but only in case of emcrgcncy it is operated. -

13 lous of cach Olltfall are estmlated as ﬁhown below

Flow of Each Outlet
: ; Existing Out] Planncd
N Flow i /| Flow (*2
Name (No.) of Qutlet Sewer \\’:a\l‘h::r:' ?‘?) ow (*2) : Remark
R ( S (Ltsec) (Lfsec) .
. [BrailaSud(BS)}- . - -] .- 300 - 260
~|RaduNegru (RN) - . - P -0
PAL (B1) ; . _ 20 SR ¥ A
w2y . T 10 9
Franceza(B3): . - - - =1 - 18 -3
" {Danubiuv and lmpara! Tratan (B4) 5 -4 -
Belvedere (BS) - “ : '3 3 . |Only sanitary waslewater is discharged.
Vadul Schelei (36) " 35 -3
Vadut Rizerici (B7) s 12 10
" [Germany (GLE) S -1 1200 -lon
" [Cezar Petrescu (CP) , 250 217
Targoviste (TA) o 50 | 43 .
Total . ‘ _ -1L,8635 | 1621
] Existing Qut| Planned )
: [ . - - L= , TP *2 L .
. Name of Pumping Station \Ir;!c?a\t\hlet ?,?) Hé\-\( ) Remark
L o (Uscc) ' (l]séc) . S '
|PS Vizim - L 55 .- . 48
- [PSCalarasi4 - T 23 | 2
- {PS Ship Yard - e "] 12

. S(*1)  The present flows aré obtainad from RAAPT ERCOL Braila, water company. '
(*2): - The planned Nows are eshmakd b) ihe JICA siudy tearn, based on [he total maximum hourl:, flow of
' ]62] Eisec S . : . S

In lhc e-uslmg sew erage system lhe Germany (GE) is 2 main sewer dlschargmg abont 60 % of

the total waslewater gvneraled in_the City. The City has now been constructing a new main . -

~ sewer named ROSIOI‘I running along the Germany to enhance the main sewer capacity and solve
 the current. waslewater dlsp()sat problems The Ros:on tine is connected to the (T near the
: prcsenl outfail. :

All-2-1



Part All/Braita: Appendh-2 Inlérceptor System

2.  INTERCEPTOR SYSTEM

21 COLLECTION SYSTEM PLANS
(1) Plannlng

In lhe previous F/S conducted by Braila City, interceptors are plalmed to connect the GE line
from the teiminal of the Rosiori to the planned WWTP. The interceptors are to collect aff the
dry weather wastewater generaled in the City, but during wet weather, twice as much the
maximum hourly maximum dry weather wastewater flow (2Q) will be collected. Although the
Clly has the mtcrceplor constmcllon plan lhc ac{ual nnplemcmallon has not bcen started yet.

Under the presenl study, ihe waslewater m{crccplor sewer system is planned in prillciple based
on the previous F/S$ study. The planning and design of the interceptor consists of combined
scwer mains, combmed sewer OVerﬂow (CSO) regulator mtcrccptor sewer and overﬂo“
systems. : -

The planned combined sewer main will runs from the junction of the GE and Rosiori up to the
planned CSO regulator. The interceptor sewer is to be laid from the CSO regulator fo the
planned WWTP. The overflow sewer is from the CSO regulator to the existing outfall. The
planned sewer and some accessories are shown in Figure AIL.2.3. The interceptor sewer is to

receive waslewater from the sewers Cezar Petrescu (CP) and Targowste (TA) on the way fo the
WWTP ' : :

As the storm water is drained into the combined sewers, storm water management of the GE
outfall is studied in the followmg section. For the interceptor system, combination of the
interceptor sewer and pumping station are studied to establish an adequate waste\\ater _
collcction system in the secnon “Ahernanve Study : -

There emst other outfalls d|schargmg ihe wastewater into the Danube River in addition to Gb
CP and TA. ' These are Braila Sud (BS), Radu Negeu (RN), PAL (B1), (B2), Franceza (B3),
Danublu and imparal Traian (B4) Belvedere {B5), Vadul Schclc: (B6) and Vadul R;zenel (B’I)

In view of thc present condmons of the se\\crage system, the installation of a waslewater
collcction system connecting such outfall sewers to the planned WWTP is mandatory. The baSlC '
ldeas for such phnnmg may bhe snmman?ed as 101!0ws :

- The wastewaler from the cxlshng ou(fall BS is to be dwened by pumping up to {hc
existing pumping station Radu Negru, from where the wastewater is to be sent further to
the existing sewer network, and finally connecting to the Germany and Rosn‘)n ~The
system may be named as Dwers:on of Braila Sud ' :

- The wastewater frem the e\uslmg outfalls PAI, (B, (B2) and Franceza (BS) are to be '
collected by a new interceptor sewer and pumped up to the existing sewer nelwork, which

~is finally connected to the Germany and ROSIOTI The system may be named as Braila
South Interceptor; and - Lo - SRR

- The wastewater from lhe.exisling oulf‘_alls Danubiu and Imparat Traian (B4), Belvedere
(B5), Vadul Schelei (B6) and Vadul Rizeriei (B7) are to be collected by a new interceptor
sewer and pumped up to the existing sewer network, which is fi inally connected to the -~
(}crmany and ROSIOI’I lhe systcm may be named as Braila Norlh Interceptor S

Some deta11 of lhese collccuon systcms is shown in I’tgure AII 2 2. The collecnon systcm of

Diversion of Braila Sud and Braila South Interceptor, and Braila North Interccpto;- is not
d851gned under this study, since therc are many d951gn constraints and uncertanmcs m lhc

All-2-2



Part AhiBraila: Appendix-2 Interceplor System

present conditions, such as upstream flows, connecting sewer flows, sewer routes and sewer
invert elevations.

(2} Storm Water Management

As the sewerage system is the combined system, main sewers such as the Germany and Rosiori
carry both sanitary wastewater and stormwater. Hence, for the planning of the sewer system the
quantity of stormwater mﬂow to the designed combined sewers must first be known.

1) Germany and Rosmn :

In the prewous F/S lolal maximum hourly waslewater and stormwater ﬂows of Iht, Gcrmany
and the Rosmn was esllmated at20 m’/s :

llourly maximum ﬂow of sanitary wastewater gcner'ited in Bralla Clty is estumted to be l 62[

m*/s under the present study. From this value, the maximum stormwater flow is assumed to be

about 18.4 m*/s. Because many basic data are missing to calculate exact stormwater flow rate,

' such ‘lS drainage tributary area, stormwater runof¥ coefficient, and concentration time, the flow
rate is roughly estimated under the present study as shown in the following table: :

Sform Wé ter Flow of Gennany—Rosibli

_ - Hem - . T Value Remarks
Dramage basin of Germany Rosion sewer (A) 550 ha
Runoff Ceeficient (C} - .-~ " - o = - 1035
Infet time (T1) S e e 10 minutes ‘ : :
Time of flow (12) coc e T 92 minetes” T | Sewer Ienglh T 5,500 Fon and flow \.elocny
P R 1. o sse:l:mated tobe L /s,
Concemranon timeé ( T) —Tl +7T2 : : 102 minutes | T S :
Rain fall intensity (1) - : : : 42mnvhour -~ Esuma!ed assummg lhal Braila is of the area

IV in Romania Standards, and 2-year retum
period of rainfall intensity. o

Flow rate (A) e o et 180m%s - Q=11360xCxIxAx03
Coir e : L s T 0.8 is a storage factor in the sewer under the
Romanian Standards. : :

There exist two outfalls for the GE coillpri.sin.g' two di.ffere'n't lyl-:le:. of sewers, one is circular
sewer.of 1,000 mm in diameter and the other 2,200 mm x 1,800 mm hosc-shoe section. The
each length is 928.7 m at 1.3 % slope, with the total discharge capacﬂy of 7.45 m%s. An

. overflow sewer is to be prowded with the capacnty of the total hourly maximum wastewater and

storm water i.c. 20 m’/s because of thc possuble fallures of the WWTP or interceplor scwer
: operahon : : .

lt is venF ed that the total capacuty of lhe ex15tmg (wo sewers is not suﬂ' cient fo d:schargc lhc

rcqulred flow; hence, an additional sewer needs to be installed. The additional sewer of 2,800

mm in dlamcter wﬁh a slope of 1.2 %o 1s fo havc the capacnly of 12. 55 m’/s (20 m/s -~ 7 45
3 :

m /s)

= The overﬂmv discharge sewers compnsmg the lwo cxlslmg and the phnncd sewers can

: generall)' function as gravily sewers. As the invert elevation of outfalls is +4.57 m M.W.L. and
- the planncd high water level (1/100 probability of occurrence) is aboul+8 0m MWL, a
. pumping station is required to discharge the overﬂow when the Danube water level rises too
hlgh to discharge by grawly : :

f he addluonal overﬂow sewer and pumpmg stanon are not mcluded in ﬂllS study, bccause of !he
' lmcerlamlles Of storm water flow ra(e For lh1s reason under the current study the overflow

A28




Part Al¥Bralla: Appendix-2 Interceptor System

sewer is designed to from the planned CSO regulator up to the cuslmg two oulf'tlls as a
minimum requirement.

' 2) Brazdei-Brailita sewer

Braila Cily has a sewerage planning to cover the western part of the City, in which the planned
sewer runs from the western part of the City to the GE outfall through the northwestern part of
the City. The sewer is named Brazdei-Brailita. The lmplemematlon plan has not bccn prcpared
by the City yet.

According to the previous F/S, the total hourly maximum flow of the sanitary wastewater and
storm water of Brazdei-Brailita sewer is estimated to be about 15-24 m*fs, and then¢e it could be
assumed as 18 m¥s.  As the previous F/S study also indicates that the sewer is coming down
from hlgh ground districts, the excess waslewater of over 2Q could bc discharged by grav:ly

'ihe wastcwatcr collecuon system of Br‘ndc; Bralhta is not dessgncd under Ihls study, since
there is not concrete plan and design. ~ The Brazdei-Brailita sewer planning and design is -
recommended to cover i) wastewater collection system to convey ‘the wastewater twice the
- maximum hourly wastewater flow to the planned interceptor with CSO regulator, aid ii) sewer

which wﬂl drain the excess wastewater from the CSO by grav:ty to the Danubc Rwer '

{3) Alternatwe Study

For the mtcrceptor sewer from thc end point of lhe GE to the planncd WWT P t\\o altermlwe
cased are compared to find out the most desirable wastewater collecting system. The difference
between the two altematives is the location of the pumping station to transport the 20 to thie
planned WWTP. Alternative 1 is to install a pumping station near the CSO regulator, in this case
no influent pumping station is installed in the planned WWTP. In Altemative 2, a pumping’
station is to be installed in the planned WWTP and the wastewater ﬂows by gravnty from the
CSOtothe planned WAWTP. ; . :

The advanlagc accriing to Altematwe l is that lhe sewer lnstallallon w:ll be easier- lhanf
Altemative 2 because of the shallower sewer depth. The disadvantage of Alternative 1 is that
sewer malcrials are more costly as the sewer is under pressure, and the pump head may be
higher with an increment of friction losses. In addition, the wastewater flow from the two main
oqulls Cemr Pclrcscu (CP) and largowste (TA) is h)’drau!lcally comphcatcd to analyze

General advantages of Allernatlve 2 are i) the was{ewater ﬂow from the i\-.o main oulfalls CP :
and TA is hydraulically rather simple to analy7e and n) pumping station is concenlrated in thc _
WWTP and as such operat:on and mamlenance is eas;er than Altemamre I

In Altemalwe 1, studies are made for various sewer sizes to ﬁnd out the most ccononifcal
system. There is a close relation between the sewer diameters and friction losses, when the,
sewer size is smaller, the friction losses wilt i increase, The costs for the pump eqmpment and’
opcrahon and maintenance will be higher, but lhe sewer constriction is less coslly In case ‘'of

large size sewer, thé friction losses and puinp cqmpmenl costs will be Ion er wh:le Ihe se\ver o
conslruclmn cosls wdl be higher a

The rcsnlt of the comparlson be{wcen Allematwcs I and 2 as sulmmnzed m Table AHZI
ciearly indicates that Allernative 2 .‘5 ‘more economtcal llnn A!temanve l l"herefore,
Allernalwc 2is 1ppltcd in thls sludy : : S
2.2 DESIGNOF INTERCEPTOR AND PUMPING STATlON

T hc main sewer is planned to connccl the e\uslmg manhole at the Junctmn of lhc Germany and= '
: Rosmn to the planned CSO regulator T hc mlcrceptor sewer from lhc €S0 regulalor to thc

All-24



Part AlliBraila: Appendix-2 Interceptor System

planned WWTP is planned to send two times of the hourly maximum wastewater flow. The
overflow sewer from Ihe C‘§0 rcgulator to lhc e\lstmg two outfalls is planned, with controlling
valves

The sewer computation sheets and profiles of Alternative 2 are shown in Table AH.2.2 and
Figure AlL2.4.  Layout of the interceptor of Alternative 2 is shown in Figire AIL2.3.

2.3 . PROPOSED FACILITIES

Planned facilities consist of interceptor sewers, combined sewer overflow (CSO} regulators,
connection sewers, manholes and valves. These are described in Table AlL2.3.  Major
features of the facilities are as follows;

(1) lnterceptor sewers

The proposed combmed sewer main, mterceplor sewer and overﬂow sewer are as follows

Combmed sewer main ol 3 400 mm diamcter, 114 m long, and carth covering of 1-3 ' m,
from the e\lsting JlmCllOIl manhole of the Gennany and the Rosmon to lhe planned CSO
regulator;

- lnterceplor se\\er whlch is 1,650 mm dlameter, 2,740 m long, and earth covermg of 1-7m
(but mosily 1-5 m), from the CSO regutator to the planned WWTP and

- Overllow sewer of 3 ,400 mm dlametcr 83 m long, and earth covenng of I- 3 m, from the
CSO regulator to lhe l\\o exlslmg outfalls :

The route of the planned sewer of 3, ,400 mm dlameter wnll Cross the exlsllng r’ulway over IS m.
The sewer will be constructed by open-cut method. The open-cut method will also be applied
for sewers crossmg the rallway, but particular measures will be applied to protcct the railway.

' lyplcal sewer constructton is shown in Flgure AIL2.S.

.. (é) CSO regulators

Combmed sewer overﬂow (CSO) regulalorb are lnslalled at the main sewer to diveit the
maximum wastewater of 2Q into the interceptor through the connection sewers. The CSO
regulators overflow the excess wastewater from weirs, and discharge it to the existing outfalls.

Two dilferent sizes of CSO tegtalators; large iype and small type, are applicd in this study. They
_ afc differenliated with overflow rates, size of the combined sewers, and head of weir.

']Ot’ll]}’ 3 umls of the combined sewer ovcrﬂow (CS0O) reguhmrs are mshlled L arge type CSO
“regulators are 1 unit for the Germany and 2 units of small type CSO regulators for Cezar
Petrescu (Cl’) and Targows(e ¢ IA)

| _Typ1cal structures are shon it in Frgure AlL2. 6

- (3) Connectlon sewers

_ The connection sewer is to carry 2Q of wastewater from the CSO regulator to the interceptor
sewer. Length of connection sewers are 20 m and 40 m for Cezar Petrescu (CP) and
Targoviste {TA), respeclnel), both with the earth coverage of 1-3 m. '[otall) two connection -
_ sewers are mslalled

CAIL2-S.



' ﬁart All/Bralta: Appendix-2 Interceptor Systgm

(4y Manholes

Manholes are generally installed along the interceptor sewer generally at 200 m interval.
‘These are also installed at the junctions of the sewers and roads.  Totally 22 units of manholes
" arc installed along the inferceptor sewers. '

(5) Valves

Two valves are to be installed along the overflow sewer.  One is for the future connection of
the overflow pumping statlon and lhc othcr is for the flow control of lhc overﬂow pumpmg
statlcm ) : - :

3. WWTP OUTFALLSEWERS

~ Quifall sewer is to be mslalled from the planned WW TP up to the Danube River. The sewer,
crossing the riverbank and running along the existing channel to the River, will be under
pressure all the way from the WWTP chlorine tank through the discharge point.  When the
Danube River water level becomes higher than the level of annuat return period, eMuent pumps
start the operation to discharge treated wastewater The pumping station reccives the treated
waslewater from the chlormatlon chamber and dlscharges lt to the outfall.

B The outfall sewer diametcr is 2,000 mm, which is determined based on the calculated head
losses and velocity in the sewer. When two {lmes of the maximum- hourly flow (280, 000
‘ m3lday 3. 241 m3/s) comes into the outfall sewer, the velocity is about LOmfs,

The water level of chlorination chamber is +7.3 m M W, L the chlorination hnk water dcplh is
- 4.0 m, and the ground level of 7.0'm M. W.L. at the chlormatnon chamber. - The séwer
elevations at mVert and crown are about 4.0 m and 6.0 m respcctweiy $o the'carth coverage is

about 1.0 m. - The earth coverage of | 5 m is selected for lhe proteclmn of pipes against the
- possible physmal damagc s .

_As the river bed elevation at the end of the omfall sewer is almost same as lhe se\\er mvert
e!evallon of 4.0 m.M. W L., the sc\\er length is determmed to be 1,100 m.

O AIL26



Table All.2.1 Comparlson of Alternative Study on Pumpmg Station along
Braila Interceptor
[ Cass [N ] FE 17 AR £ TR
Capdal Cost
Pipa Laying
Da {mm) 1209 1400 1500 1650
Length {m} 2740 2740 2740 2740
UnitCost  (US¥/m) 730 300 330 300
Cost M U58) 0630 0.822 0.904 0822
Pomp Eqiipment
for 200 (3 24 m¥'s) -
Hzad {m) 294 189 162 1386
Pump Cost (M. US$) 1.1 056 084 07
Total Capital Castol Pipe taying
and Pump Equipment
(M. US$) 1820 1182 1.744 1522
Operation and Manlenance
{OM) Cost
Electie Power (M. USSyear) 0.047 0038 0.035 0060
Pasonalfee (M. USSYear) o010 0010 0.010 0.000
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APPENDIX -3 FACILITY PLANNING

1. PLANNING PRINCIPLE

11" HYDRAULIG/ORGANIC LOADING OF FACILITIES

For the plant facility design, hydraulic and organic loads fo the facilities are determined based
on the maximum daily wastewater flow of 115,000 m*day or 1.332 m*scc. The hydraulic
conditions of each sccondary component facility are checked for the average and maximum
daily, maximum houwtly, and peak flow (wet weather) flows. The preliminary and primary
treatment facilities are checked for the wet weather flow conditions. No over-topping of any
struclure lmdcr any condltton is c0|151dered

AII' piping and cha‘nne_ls are deSIgned to carry the maximum hourly flows, but for the
preliminary and primary treatnient facilities the wet weather Mow is considered. The incoming
pressuré sewer of 1,200 mm diameter will rellcvc the wastewaler to the mﬂuent condmt ahead
of the WWTP. :

1.2 Frow Division CoNTROL

The plant facility design"pmvides for flow division conirol facilitics to insure organic and
hydraulic loading control fo various process units. Convenient, easy and safe access, change,
observation, and mamtenancc should be considered in the design of such facilities. Flow
~ division should be measured using flow mcasurcmcnl dewces 1o assure umform loading of all
umt processes and operatlons : :

1 3 UNIT BYPASSES

A mlmmum Of l\\o umls in- lhe llquld lrealmem process train are to be prowded for all unit

- processes and operations in the plant. The design provides for properly located and arranged

- bypass structures and piping so that each unit of the plant can be removed from service

- independently. The bypass dcsign will facilitate plant operation during unil maintenance and
- emergency repair so as to minimize deterioration of efﬂuent quallly and insure l‘apld process
: recovery upon teturn to normal operatlonai mode - , '

' 1 4 - PIP?E' CLéAmNG'AND 'MA!N'T'ENANC'E* |
[lttlngs valves and other appurtenanccs should be prowded for pipes subject to clogging, to
facititate’ proper clcanmg through mechanical cleaning or flushing. Pipes subject to clogging,

such as pipes carrying sludge, shall be lined with a material which creates a smooth and non-
adhenng surface, lhereby rcducmg cloggmg and rcsmtance to flow.

. _1 5 CONSTRUCTION MATERIALS

The malcnals of conslrucllon and cqulpmcnt shall be rcsmt’ml to h_\,drogcn sull'dc and olher
corrosive gases, greases mls chemicals, and similar constituents frequcnﬂy present in scwagc

This is partlcularly important in the selection of metals and paints. Contact between dissimilar
melals should be avmded (] mmlmue galvamc acuon and consequent corrosion. S

1. 6 GRADING AND LANDSCAPING

_The p}anl sﬂe should be. gmded and Iandscaped upon complenon of the plant, Concrctc or
*asphalt pavcd_ walkways should be provided for access to all units. Steep slopes should be

AlL3-1
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avoided to prevent erosion.

1.7 PLANT OutFALL LINES

The Braila WWTP outfall sewers will be located and designed to discharge the effluent to the
Danube River through in a manner not to impair the beneficial uses of the reeewmg stream,
provrdmg for -

I‘ree fall or submerged dlseharge at the site; and

- Limited or complete dispersion of discharge across stream to mmlmrze unpaet on aquatre

ltfe movement and growth in the immediate reaches of the recewmg stream.

* The outfail strueture will be so proteeted against the effects of ﬂoodwater, ice, or other hazards
as to reasonably insure its structural stability and freedom from stoppage. The outfall line may
have a safe and convenient access, preferably using a manhole so that a sample of the effluent

~can be obtained at a point after the final treatment process, and before dlsehargc to or mrxmg
with the reeervmg waters. : '

1. 8 Site D‘EVELOPMENT
1 8.1 Selected Site

The WWTP site of about 16-hectare area owned by the Cl[y is located at the leﬂ bank of lhe:

Danube River. The land is refatively flat and low-lying with ground surface elevations rangmg

from 2.5 m'té 3.5 i above M.W.L. According to the plant facility layout plan, this land area

“could accommodate the conventional activated sludge WWTP facrlmes wrth the treatment
capacity of 115,000 m’lday ' - :

The surroundlng areas of the plant site are agricultural fand at present and in foreseeable fulu're,-
and no residences exist within a distance of 2km from the site. There is a sufﬁelent land space' _

surroundmg the site for the p0331ble future expansmn of thc plant faelhtles

. _1 8.2 Ground Preparatlon

T he selected Stle isa relatwely flat agrrcultural land wuh ground elevallons rangmg belween the :

highest point of 5.6 m and the lowest pomt of 5.2 m above M.W.L. The elevation of the Danube

River protection bank close to the site is at about 10 m above M.W. L The ground elevatlons of

the surroundmg natural grounds are almost same as the srte

Because of these ground COII(llllOIlS the plant srte should be developed on aceount of the

followmg faetors

- Prepare a flat ground surface for economical and technical reasons;
-.. Prevent possrble mal-function of the plant operatlon due to the ﬂoodmg,
- Provide easy access to the plant; - o ISR EE o
- Reduce the cost for earth works, e.g. excavation and bac]\ﬁllmg, and
- Reduce pumpmg head reqmrements wathm the treatment plant system )

The treatnient plant slruetures aud all related equipment shall be" protected from physmal_'

‘damage preferably by the 100-yéar flood. According to the record of the Danube River water

surface elevations, the 100-year or 1 % probability of oeeurrence is 7. 86 m above M WL :

whereas that for l't'tlllll yearly clevatlon is 3 9] m above M. W L.

The plant site surface elevallon ranges “from-5 2 5. 6 m above M W L., wluch are lo\xer lharr
~ the 100-year flood river water surface elevation. The average gro_und elevation of the site or, at -
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least around the major strictures, are to be hlghcr than 7.9 m above M.W.L.

1.8.3 Ground Etevatlon

The above discussions can be summarized as follows:

- Plant operation and maintenance;  No particular constraint.

- - Flood prevention; - . . - Need landfill (higher than the highest river water
RPN “clevation of 5.5 m above M.W.L.).
" - Reduciion of earth works; . © Present elevation + excess soil
=5.5+24=7.9mabove M.W.L.
- - Pumping energy conservation; Could be saved by providing the effluent pump

station after the treatiment process.

1. 8 4 Slte Access

_ Access to the site can be made through the major road rumnng from west toward cast '1long thc

Danube Rwer From the major road, access road of 6 m wide is to be provided. -

1.8, 5 Drainage

”lhe planned sif¢ elcvatlon is S 9 m above M. W L lhat is not- Sllbjccl to ﬂoodmg The onIy
inundation within the site might be of stagnated stormwater. Hence, an appropriate drainage
facility should be provided to handle the stormwater runoffs. Surface drainage may be of open
channels or conduits installed along the edge of roads and then discharge the stormwater into
the nearby drains.

1.8.6 Water TablelSorI Profi les

" The groundwater table in the 51te is relatwely high, and may aﬂ‘cct to lhc decp undcrground 7
* stiuctures. ' : '

2. . *ESSENTIAL FACILITIES -

2.4 EMERGENCY POWER FACILITIES -

The plant shall have an altemate source of electric or mechanical power to allow continuity of
operation during power failures, including provision of at least two mdependent sources of
power such as feedera, gnd etc., to. lhe plant or power generators G : P

Although standby power generatmg capacrty normally is not requlred for acratlon eqmpment

used in the activated sIudge iype processes, auxlllary power for minimum aeration of the
activated sludge is required lo protect downsircam uses, in addition to such facrhtres as

- wastewater pumps bulldmg Ilghtlng, chlorme contact tanks, elc. N

2. 2 PLANT SANITARY SYSTEM

2 2. 1 Water Supply System

An adequate supply of potable water under prcssure shall be provrded for use in the laboratory
and for general cleanliness around the plant. No pipirig or other connections shall exist in‘any
part of the treatment works whlch under any condlttons mlg'lt causc the contammatton of the -
potable water supply. : :

- Potab!e water fron'l the nl-unici_pal supply will be used directly at poi-nts'above gr-ade for hot and
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cold supplies in lavatory, water closet, laboratory sink (with vacuum breaker), shower, drinking'
fountain, eye wash fountain, and safety shower; unless a posmvc break at lhe propeﬂy line is
required. _

Hot water for any of the above units shall not be taken directly from a boiler or piping used for
supplying hot water to a sludge hcat c‘(changer or dlgcstcr healmg unit.

Where a potable water supply is uscd for any purpose in a planl a break tank, prcssurc pllmp,
and pressure tank shall be provrded Water shall be discharged to the break tank through an air
gap at least 15 cm above the maximum flood lmc or the spill line of the tank, whichever is
higher. :

2 2.2 Other Sanltary Facrhtles

Toilet, shower, Iavatory, and locker facrl:ucs shall be provided in convenient ioc'mons to scrvc '
the expected slaﬂmg tevel at the plant. ‘ : 2

2. 3 FLow MEASUREMENT

A Parshall lume should be provided aﬂer the prehmmary treatinent facnlrly to commuously
indicate, totalize and record volume of wastewater entering the plant in a unit time. Locations
_ close to turbulent, surging or unbalanced flow, or a poorly distributed velocity pattern shall be
~ avoided. Parshall flumes should be provided only in locations where free drsch'irge condmons :
~exists on the downstream srde at Ihe average dcﬂgn ﬂow ‘ _ :

| _2.4 - PLANT Bypass

The WWTP design calls for accepting the wet weather flow of 3.241 m¥sec. Flows in excess of”
this rate may be bypassed to the Danube River at the intermmediate pumping station. In the flow.
bypass structure a broad-crested weir will be set at a cafculated hydrautic grade tine elevatlon
which will accomphsh ih!S maximum hydraullc plant loadmg Inmlatlon

’lhe plant bypass should also be cons{ruclcd at the location -1head of the WWTP Smcc the-
wastewater will be sent to the plant through wastewater lift pumpmg stations, the frequency of
the flow cxceedmg 3.241 m¥/sec. is expected to be cmremeiy low.. ‘e :

25 LABORATORY

The WWTP shall include a Iaboratory for makmg lhe ncccssary analyucal detennmat{ons angd
operating control tests. The laboratory size, bench space eqmpmenl and supphes shall be such
that it can perform analyllcal \\fork for :

- AII sell-monitoring parameters requrrcd by dlscharge penmts

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

- lndustna! waste control or pretreatment programs.

- 3. PROCESS DESIGN

- This sccuon descnbcs Ihe gcomctry and spccu[' catron 0[‘ lhe process componcm faculmes, whlch ,
are to be used as a preliminary step to the dclallcd demgn :

E ‘.‘l\,ll_'.:;':4
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HYDRAULIC LLOADING OF COMPONENT FACILITIES

The hydraulic loading rates used for the de31gn of the various process components are
summarized as follows: :

Dosign Hydrau!io Loads of Plant Component Facilities

Component Facililies Maximum daily flow | Maxinmum hourly Row | Wet weather flow

1 | Preliminary Treatnignt 1.332 - (3.241)

4 | Secondary Treatment 1332 (1.621) .

"5 | Chlorine tanks ' 1.332 - (3241
6 Efflucnt pumping station - - k2l

N Studge management 1.332 (1.621) -

8 Processptpesandcondtuts , - . 1621 -

9 '[’re]mtmary/pnmar)’condutts . .- - 34

Note: Wet w t.ather ﬂo“ rates over tuo times lhe dry w. eather flow will be by -passed
Fi lgures ln the parenlhests are the maximum h) draulic flow rates that the facilitics can accommodate.

The seeondary treatment process component facilities are checked for the hydraulic conditions
of average daily, maximum daily, and maximum hourly flows, whereas hydraulic capacities of
.- the preliminary and prlmary treatment facilitics arc designed to be able to accommodate up o

: twrce as much the ma\mtum hourly dry weather flow rate \wthout hydraulic hindrance. '

3.2 PREL!MINARY TREATMENT _
The process untts and Strictures assoerated with the prehmmary treatment are the mﬂucnt gates
: screens (coarse/ ﬁne), aerated grrt removal and flow measurement. -

3 2 1 lNFLUENT GATE

GateS' At the entrancc to the ptant tnﬂuent gates are provrded ahead of the screemng
facility to control or bypass the influent flows as requrred The geometry of the gates is as
follows: :

- Num'oer:o-fgates.:' ' - 2 units

- - Type: - . Sluice gate (manually operated)
- . Qatesize: - 1.2x1.2m '
- - Maximuni head losses -

about100 mm

__Operation: The gates witt_ be ope_ratcd following the wastewater inflow rates. -

32 2 SCREENING SYSTEM

- In view of the neeessrty for the efhcreot operatron of the rakes and also for reducmg the
* hydraulic head losses in the screens, the wastewater ﬂow velocrty reaehlng at the channels is
- planned to be at around 1.0 m/sec.

Coarse Sereens: Manually eleaned coarse screemng facﬂ:ttes wrll be provrded ahead of the
fine screens. The crltena for the coarse screens are: : -

- Number of screens = 2units

© - Channel width - 16m
= Clearbarspacing : - 100mm
- Slope from vertical . 60 degrees
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- Maximum head losses . Do 100 iy

Arrangement of Sueemng Facility: The number of individual screcmng units should be such
that when one unit is taken out of service for maintenance or repair, the remaining units can
accommodate the additional scrcenmg load with easc. Captured screenings should be kept in
closed containers until the scrccnmgs are transportcd to the dlsposal site for samtary landfill.

Attention must be paid in the desagn 50 that dramagc from the screenmgs is not spllled on the
floors. Facilities for down washing the equipment and storage areas must also be provided. This
includes appropriate floor drains and piping to relurn the wastewater back to lhe head of the
plant. o -

Screenings Disposal:  The screenings will contain organic and putrescible materials, and if not
: disposcd of quickly, will represent an attraction and breeding ground for fliés and other insects.

As a minimum, screenings must be disposed of daily. All collected screenings will be dumped_
to one common belt conveyor and sent to a hopper for storage, then dumped into a truck for
haulmg ittoa samtary landfill. : ‘

3..2 3 [NFLUENT PUMPING STATION

The pumpmg slallon is of dry- well type bemg separated completely from wet-wells A specml
~ attention is given in the mﬂowmg channcl and wet- well dcsngus to prcvent grit seillmg in the
wells ,

' vaision shall be made to facilitate easy I‘emOVillg..Of pumps motors and other auxiiifiry
equipment. Suitable safe means of access should be dcslgned fo the dry well of the pumpmg
station, mcludmg stalrways handral!s and gratmgs where necessary B

' Adequate ventilation shou!d be conmdcrcd for the wet- and dry wclls For the pump room floor.
“below the ground surface, mechanical ventilation is provided, so arranged as to independently .
ventilate the. dry well. The wet-wells will be open and no mechanical - ventilator will be
provided. - . - . . S s e e

Pump equnpment and operatlon control 'iotally mght units of pump are planned four
- pumps each for the wastewater and : stormwaler including two-standbys. - The pumps are
designed to have the same capacily and size where practicable, with the sufficient capacity for
handling the flow in excess of the estimated maximum inflow. In case of power failure, the .
slandby d:cscl engme operated pump will accomphsh the pumpmg station operatlon . '

The pump sizes, numbers and capacmes of lhe wasiewatx.r pumps are as fol!ow

No] Pump Umls 4 o R R
“Type of pumps - Vertlcal cenlrlf'ugal nuxed ﬂow pump R

. Pump diameter :450 mm
. Pump discharge capaclty 25 m’lmm
Total dynamichead = :1lm
Number of pump unit ~ : 4 units
Motor output . . 170 kW_‘
N02 PumpUmts SR o o
. Type of pumps : Vertical cenlnfuga! mtxed ﬂow pump '
Pump diameter 1 600mm . SEE

Pump discharge capacity: 50 m*min
Total dynamic head .. i1l m .
Number of pump units ;2 units(1 slandby)

" Motoroutput . :132kW -
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No.3 Pump Units

Type of pumps : Vertical centrifugal mixed flow pump
Number of pumps : 2 units (1 standby)
Pump diameter : 600 mm

Pump discharge capacity: 50 m*/min
Pump total dynamic head: 11 m
Engine output : 198 ps

Wet-wells (pump wells): - The wet-well is divided into two separated compamnents for the
convenicnce of cleaning and 1nspcctlon of the well. Each well is designed to havc an mdrvrdual
wastewater inlet. : :

In order to prevent unnecessary vortices fomnng in the wells, particular consrdcraucns are to be
given to the bottom slopes and arrangement of suction pipes, thereby provrdmg optinun
hydraulic condition for the pump operation. :

The wet-well size is to be determined considering the requircd space between purnps and proper
pump suction conditions, The shape of the well and the detention is determined so as to
minimize deposmon of solrds and prevent the ‘wastewater to beccme septic.

Dry-well (pump reom): In the dry W eII suﬂ;crenl room is to be malntamed bet\'-een pumps
to move the pump off its base with ample clearance left over between suction and discharge
prplng, and room for on site repairs, 1nspeclion or removal from the room to the surface for
repaars : .

The size cf dry well is to be determmed based on the number and type of pumps selected and
piping arrangement. A suflicient space between the pumps should be taken each at the both end
of the room. The width should provide a suﬂ' crent space. for the requrred Icnglh for prpes
valves and clearance for mamtenance and reparrs S : :

AII safety and other reqmrements are also to be lmp!emented in accordance with local and .
natronal safety codes and regulatory agencies. Provisions should also be made for dramage from
pump water seal connecllons e : '

Piping and valves. ' Suclron, drscharge and header prpmg in the statron are srz.ed to be h‘mdle‘ |
the flows adequately. Pipes are sized so that the velocity in thc suction line should not exceed
1.5 m/sec and the drscharge p:pmg 24 mlsee : : C '

~ Valves are to be provrded on the suction and drscharge side of. each purnp to allow proper
“maintenance of the unit. To the discharge pipeline, electric motor-operated bulter[l),r valves and :
the check valves shall be installed to ensure the operanon of each pump .

Horstmg cqurpment. An electrrc ovcrhead brrdge lravelmg crane will be provrded in thc' '
motor reom, for handlmg of equipment and materrals which cannot be lifted readrly or removed
- from the statton by manual labor. : : : :

The crane will be prowded in the motor room for handling of equlpmenl and matcnals which _
carnot be lifted readrl), or rcmoved from lhe station by manual Iabor

3 2 4 Aerated Gnt Removal

-'I‘_ype ef Gnt Chamber. Grrt sctﬂed by aeralron at lhe boltom of the grit: chambers is
removed by screw conveyors to the inlet of chambers and then pumped fo grrt separators by jet
pumps. The grit is washed by water to remove organic matters contained in the grif and then
discharged to another hopper by a screw discharger. The grit will be finally loaded on a truck for-
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final disposal.

" Configuration: The grlt rcmoval of lhe waste\\ater will be accomphshed in 4 trains, one
blower each comprising 2 grit chambers, as shown below:

- Number of units : 4 channels S

- Width : : 3 m (including 1.4 m for 011 separator)
- Length : 0 22m

- Depth o S : 235 (51de depth) 03.05m .

- Blowers - .- : .. 5 units(one-standby) x 15 m*min.

- Influent gates - ;4 units, 800mm x 800 mm

- Eflluent gates . : 4 units, 600mm x 600 mm

- Grithopper - e Ce 7 Lumit

- Grit removers : -0 T 2xsand pump, grlt hﬂmg dewcc

- Grit screw conveyors o o 2units

Air Supply’ For the total tank Iength of 88 m, air supply rate is 58 mfiin. Fwe units

(one-standby) of blowers, cach with an air supply rate of 15 m*/min., will be prowded It is
important to have almost equal static head losses for all of the process actation reqmrements )
that a:r can be supphed under one common atr supply pressure Zone.

- Grit Remo\al A screw conveyor for grit removal from each chamber, togcther wrih one’
grit pump for each chamber, will be operated tntcrmlttently on a timer basis. The timers w1ll be‘
sct based on operaltonal e\penence : i

-The gnl water pumps convey the gnl mixed wrlh water to the grit separator for gnt removal
The removed grit will be conveyed by the grit separator sciew into a hopper which will dump
the grit into a truck for hauling it to a sanitary landfill. The water collected at the gnt separator
will be returned to the head of the plant for further treatment. : '

- Controls Control of the air supply to the grlt chambers will be made through valves on the

air down-comer pipes leading into each chamber. The air flow to each down-cormer witl be set

manually by the valve which is followed with a mechanical air flow meter to mdlcate and”
: control equal air quantrty to eaeh chamber. '

Degree of Instrumeniahon 'lhe totai air quantlty supphed to the chambers wrll be mdlcatedr o

and transmitted to the mam central room.
Data Loggi:lg' Fhe data to be logged WI" be the tohl atr ﬂow supphed 0 the chambers

Operational: The only operahonal control ot‘ air quanilty supphed to each chamber is by
selting the mechanical valves to a flow quantity rate indicated on the downstream mechanical
orifice type flow meter. The total air quantity provided by the blowers to the chambers will be'
indicated and transmitted automatically to the main control room lhrough an eleetncal srgnal '
attached to the orifice flow meter located downstrcam from Ihe b]ov.ers :

3.2.5 Flow Measurement

Because of a srmphcrly of funetlon and case of operallon one set of Parshal ﬂume (? feel) \wll o

be mstalled for measurement of flows afler havmg passed through lhe gnt chambers

Degree of Instrumentatlon i The degree of mstrumentatlon for the ﬂow meter lS.:
mmlmal Conversron of water ﬂow toa ﬂow rate srgnal is rcqmred '

Data Loggmg Records of ﬂow rate wrll be loggecl
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3.3  PRIMARY TREATMENT

Primary treatment consists of gravity liquid/solid scparalion in circular clarifiers. ‘Two clusters
“of the clarificrs, cach consisting of clarifier modules of 4 units, thus totally 8 clarifiers will be
prov:cled

3.3.1 Flow Distribution

The wastewater, after passing through the Parshall flume, flows down to the distribution
chambers located at the center of each cluster of 4 primary clarifiers, then is distributed to each
individual clariﬁer. Tlle llow splil is proportional to the tank surface area.

' f3 3.2 Prlmary Clanf:ers

- My tlrauhc Lo'ulmg -1n(l Area Requ:remcnts' The hydraulic loading rate for the clarifiers is
35 m*/m*day at the maximum daily wemgc design flow of 1.332 m*/sce. Thus, the total surface
arca reqmred is calculated to be 3, 384 m?, with the eﬂectlve water depth of 2.0 m.

The prlmary geometry is summanzed as follows

- Surfacc loading (at maximum dally flow) 35 m*/m¥/day
- Design fiow rate _ -1 115, 000 m’fday
- Surface area of each clarifier * o 484m?
- Clarifier diameter o : Im
- Effectivewaterdepth - : 2m
- Numberofclarifiers - -~~~  4basins
"~ Number of clarifierclusters - : . 1
Primary Sludge Prod'u'cﬁon.‘ v " The primary and e\cess sludge producuon (when excess

sludge is réturned to the primary tanks) for the daily average flow rate is 1,345 m*/day or 0.9

. m’/min. at an avcrage solids concentration of 2 %. For the maximum process and operational

~ flexibility, the design will enable bioclogical excess {excess) sludge withdrawal handling be
elther accomphshed dlrectly from the secondary clanl"ers or from ihe pnmary clanﬁcrs

Sludge Pumpmg to D:gestmn Facllmes - The sludge pumpmg cycle is based ona sludge _
“blanket nicasurement. The quantity of sludge, primary plus eXCess sludgc from the avcrage flow
have been calculated and shown as follows: ‘ :

- Sludge volume o : 1,345.111’!da)l

- T8S 26,890 kg/day -
' - . Solids concenlratibn EEEE :_' 20 %
Scum Management ' Scum is removed from the clarifier surface by a rolalmg scuim

- removal mechanism to a scum pit located near the fanks and is then pumped to a scum drum
‘sereen for scum removal. The filtrate is returned to the plant inlet channel for further treatment.
All removed scum and oil should be disposed of at the sanitary landfill. A single, common sump

_serves-all the scdlmenhllon tanks, T he frequency of scum pumpmg w1|| be determmed on the
"bams of lhe scuin pit level control : -

o Controls. f hc clanﬁers operalion is manually controlled but scun and sludgc pmnps
" will be operated both automatically or manually. Thc clarifiers will be prov1ded wllh a torque
: _llmnt control and an '1Iarm system o : : : ‘ :

S The scum pumps m the scum p:t w1|l be operated both automatlcally and manually Ihc
RE automauc operauon will be controlled by the water surface clevahonsmlhc scum pit.
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The sludge pumps will be operated by timer seltling Whether primary sludge only or primary
plus excess studge from the biological stage is pumped to the sludge drum screen and then to
the dlgestcrs The removal of studge from the primary clarifiers will be conlrollcd nsmg trmers
~The pumping cycles will be established on the basis of operalronal expeneuce

The sludge pumping from the primary clanl'lers is based on manual operation, by measurmg lhe
sludge blanket height (usually twice a day, morning and afternoon). Once the sludge blanket

height has been determined, the timing cycle for sludge pumping to the drgestron facrlrtres is
mauuall) sct for cach clarifier. . '

Degrec of Instrumentation: " Instrumentation will be simple and consist of a report on
the running time totalizer for cach of the pumps. This information will be transmitied to and
recorded at the central control room. Indication of the sludge scraper mechamsm operatron
(torque alarm) wrll be provrded al lhe ccnlral control slanon :

3 4 BIOLOGICAL TREATMENT _
Biological lreatmem eonSIsts of aeration tanks and final clanfers
341 Aeratron Tanks

lhe design parameters for this process component are establlshed as follons

© - Design inflow rate : L 115,000 nﬂday or y 332 m’/scc o
- = Average inflow BOD; concentrauon ©ot o 195 mg/l
- . Totat BOD5 S o 15,698 kg/day :
- EM _ - 1 03kg BODJkg MLVSS/d
- MLSS 0 S ULe6Tmgll
- Hydrﬂullc detenhon llme 1 13hoursat maxrmum dally ﬂow -
S Recyclecapability - . - . i 50%ofmammum dally flow.
- Liquid depth Lo L 55m U
- Aerationsystem .. - . - - :7:: - Bubble difﬁlSch o
- - BOD removal efﬁcrency - RN 895%(combmed wuh clanl‘ ers)
Reactor Geometry -~ The blologlcal system layout will be in tank modules [he

selection of aeration tank geonietry is determined to make the maximum use of the aVarlable '
space. The reactor geometry is summanzed as follows

- lan_kwldth ;:-‘ Pt T 55m

- Liquid depth St 55m

- Tanklength - SRR Do T6m

- Numberoftanks . v it 16 units

o Eﬂ‘eel’ive_‘tank volume '_ IS 35 264 m

Flow Distribution: The desrgn calls for maxinium process ﬂemblllly chco “in the '

tank layout, a provision is made to make even flow distribution among “all tanks, and ability to
-~ isolate individual tanks. The reactors are able to handle the maximuim daily flow rate of 1 332 _
m’lsec plus maximum recycle flow of 50 percent based on lhc max1mum dally ﬂow

Air Supply' .‘ "lhe air requrrement for thc reactor tanks is calculated on the baSIs of 0. 0903
Q(kg O,/day). Distribution of air to the tanks expected to be even to évery ditch: however, these
may possibly changc Thus, the air distribution system is designed to have the ability to rcspond
to such changcs in air demand The alr delrvery systcm \Vlll consrst of alr drffuscrs :
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Dissolved Oxygen and SS Monitors: A minimum dissolved oxygen concentration of
2.0 mg/l will be maintained in the tanks. Sensors to measure the in-situ dissolved oxygen
concentration will be used.

3.4.2 Finat Clarifiers

Hydraulic Loading and Surface Area Requirements: The hydraulic loading rate for the
clarifiers is 23 m*m’/day at the maximum daily flow rate of 1.332 m*/sec. lhus the surface
area required of cach clarifier is calculaled to be 1,424 m’.

- Surface loading (at Q max.)
- Design inflow rate

The ﬁual clarifier gcomclry is summanzed as follows:

23 m’/m¥day

1.332 m¥sce

Tank surface area 1,424 m’
Clarifier diameter 45m

~ Sidewater depth _ "~ 3.5m
Number of clarifiers

4 units

Sludge Production:

_ _ The seeouclury sludge production date for the daily average flow
" rate of are as follows: ' ' S : : SRR :
- TotalSS o . 1376ton/day
- . Sludge cencenirahon _ Lt 0S5 %
- Sludge volume - - . o 2 752 m'/day

The excess sludge \-.uhdrawﬂ handlmg will be accompllshed either directly from lhe secondary
clarifiers or through the primary clarifiers. In the latter case, the excess sludge is pumped from
the clarifiers to the flow distribution chamber of each clarifier. The excess sludge seltles with

.the pnmary sludge and then pumped to anaerobtc sludgc dlgcstcrs lhrough sludgc lh:ekeners :

Return Sludge Pumps The pump capacrty is deternnned based on the ma\umum 100 %
sludge retumn ratio of the reactor tank mﬂows S ~

- The pump desngn parameters are as fellows

No ] pumps

o Pump l)pe
- Pump diameter -’

All-3-11

' Cenlnl"ugal non- clog sludge pump
- 250 mm

. Capacity -6 m*min.
“TDH 10 m
Nuraber of pumps 4 units
MOto_'ro'ulput EREE 22 kW
No 2 Punlps _
Pump type Centnfugal noi- clog sludgc pump
- - Pump diameter 250 mm- '
Capacity . 8 m¥min.
- TDH : 10m N
" Numbeér of puinps 7 wiits (5 units for addmonal 50 % fetarn
L T < ioslidge) L '
~ Motor output ¢ 30kW
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Excess Sludge Pumps: ~ The excess sludge of 5,859 m/day or 4.1 m¥min. will be sent
either directly or through the primary clarifiers to the studge tluckeners 'lhe criferia for the
pump equipment are as follows: : o

- - Pumpiype : Centrifugal non- clog sludgc pump
- Pump diameter : 100 mm
- . Capacity B : L1 mYmin.
- IDH S . 10m
- Number of pumps : 6 sets (meludmg 2- standby)
-+ Motor output L 3RWY
Controls: Clarifiers will be operated manually, whereas sludge pumps will be operated

both automatically or manually. The clarifiers will be provided with a torque limit contro! and
an alarm system. :

The sludge pumping from the sccondary clarificrs is based on manually measuring the shidge
blanket hclght Once the studge blanket height has been determined, the timing eycle for the
sludge pumping to the primary clarifiers or thickener facilities is manually set for each clarificr.
The pumps turn on/ofT sequentially based on the on off time increments for each of the clarifiers.
There would be readout showing that pumps are on and the individual pump runmng ttmes '

- Pegree oflnstrumentat;on' Instrumentation wrll be simple and cons:st ofa report on
the running time totatizer for each of the pumps. This information will be transmiited to and
recorded at the conirol room. Indication of the sludge seraper mechamsm operauon (torque
alarm) will be provtdcd at the eontrol station.

3 4. 3 Chlorine Contact Tanks

Chlonnatlon S)stem. : For drsmfeetton ot‘ the \\.astewater before its: dlSCh"tl‘gC to
watercourses, the disinfection system capacity is sufficient to produce an effluent that will meet
the coliform bacteria limits specified by the standards for that installation at atl tinie(e.g. total
coliform bacteria and fecal coliform bacteria numbers are t million and 10,000 MPN/100 ml,
respectively). This condition must be attamable when maximum flow r’ttes oceur and durmg

- emergency condtlrons

The solution chlorine disinfection systeni consists of contact lank, chlorination equipment,
~ housing and storage, and ancillary services. Means of removal of solids from the tank bottom
" are to be provlded Sklmmlng devrees wrll be prowded in all contact tanks '

Dcsrgn Para meters: The deSIgn parameters for the chlorine contact tank are as follow
- Desrgn flow rate (M'w dally) C S 000 m3lda_\,' '

- Design chlorine contact time . < : 15 minutes

- Hydraulic maximum flow rate . 1. 280,000 mY/day (\\et weather ﬂow)
.- Capacity of chlorine feed system : 8 mpg/latthe \\eather flow rate

- . Hypochlorite feeding rate S 19 L/mm .

- llypoehlonte stonge Lapacaty Lor o0 2x20 m (8 days)

Duplicate (llsmfeetlon systems w:ll be prowded Where only wo umts are |nstalled eaeh wall -
be capable of feeding the expected maximum dosage rate -

Contact Tanks Geometry The desrgn aim is to minimize the short elrcultmg and dead spaces
through basin configuration and flow. pattern control. The chlorine contact tank will be of
* - reinforced conerete longitudinal baffled basin, which will have a hrge eﬂ‘eetwe Iength to- width

" ratio. The conhct tank geometry is summanzed below ' : :

Al
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- Number of tank units o

- Channel width : 4m

- Channel depth : 4m

- Channel effective depth ot . 3m

- Channel length _ : 100 m

- Tank effective volume : 2,448 m*

- Effective water depth - Im

Equipment: - The installed capacity of a chlorine feed system will be sufficient to provide

a dosage of 3 mg/l and 8 mg/l at the maximum daily flow and the wet w cathcr flow, respectively.
The feed cqmpmcnt consists of the followmg

Solution storage lank

- Type | o ¢ FRP cylinder type

~ . Internal diameter _ T 2,800 min
- . Height ' _ D 3,900mm
© - Tank capacity -~ 2w’

- Numberoftanks . e T r i Zunits

No l feed pumps _
- Type o ) _ -t Diaphragm pump

Discharge capacntyzl St 3Liin, i

- Numbcr ofpumps R St ' 2;11_11t_s .

N02fced pumps : _ ‘ T : S

= Type o e s Lo Dlaphragm pump S

- Discharge capacity - 0 . 1 I3Lmin. T

- Number of pumps R R 2lm|ts (onc standby)

Housmg and Storage' " Local state and federal saf‘ety reqtnremcnts mcludmg f ire code,

'sh'lll be carefully follow cd i storing and handlmg of chlorme

_ Vennlatmn' Porced mechanical ventllatton is to be mstalled wluch will provide one
completc air change per minute when the room is occupicd. Adequate prowsmns will be made
to insure that one complete alr change per minute is provided when the room is occupied.

3.44 FFFLUENT PUMPING STATION |

bfﬂuent pumpmg statlon structure isin prmc1ple the same as lhe mﬂuent pumpmg statlon

Pump equ:pment and operatlon control lotally eight units of pump are planncd four
‘pumps_each for the. wastewater and stormwater, including two-standby. The pumps are
designed to'have thé same capacity and size where practicable, with the suflicient capacity for
- handling ‘the floW in ‘excess of the ‘estimated maximum inflow. In case of power failure, the
slandby dlesel engme operated pump w:ll accompllsh the pumpmg stat:on operauon

. 'lh_e pump s_tzes, .I_l_lilflleI'S a_nd ,capa_qltle&s__ o_f tltc wastewatcr pumps arc as foll_ow_s:

_ Nol Pump Units

~ Type of pumps - -, Vcrtlcal cenlrlfugal muxed flow pump
Pumpdlameter . 2450 mm L
" -Pump discharge capacnty 25 mmin

" Total dynamic head . :5m
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Number of pump unit  : 4 units

Motor output : _32 kw

No.2 Pump Units L :
Type of pumps Vemcal cenlnfugal mlxed flow pump
Pump diameter 1900 mm

Pump discharge capacity: 100 m*/min

Total dynamic head :16m .

Number of pump units - 2 units(1 standby)
~ Motor output C 160 kW

No.3 Pump Units
Type of pumps: Vertical centrifugal mixed flow pump
Number of punips .t 2units (1 standby)
Pump diameter - : 900 mm
Pump discharge capaclly. 50 m*min
Pump total dynamic head: 5 m
Engine output : 90 ps - -

- Wet-wells (pump wells): -~ The wet-well is divided into two separatéd conpartnients for the
convenience of cleaning and mspectlon of the Well ‘Each well is des;gned to have an mdmdual
wastewater inlet.

In order (o prevent unnccessary veruces f‘ormmg in the wells parucular c01151derat:ons are tobe
given 1o the boltom slopes and arrangement of suction pipes, lheieby prowdmg optlmum
hydrauhc condition for the pump opération. :

The wet-well size is to be delemuned con:uderlng the requued space betw’een pumps and proper '
pump suction conditions. The shape of the well and the detention is determmed 50 as to
mlmmnze deposition of solids and prevenl the wastewater to become septlc

Dr)-\s ell (pump room) In the dl)r well sufficient room is to be maintained béi\véén'pumps .
to move the pump off its base with ample clearance lefl over between sucllon and - discharge

- plpmg, and room for on site repalrs mspecuon or removal from the room to the surface for -
repalrs - :

The size of dry well is to be detemnned based on lhe number and type of pumps selecled 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 lenglh for plpCS
valves and clearance for maintenance and repairs. - -

All safety and other reqmrements are also to be lmplementcd in accordance with Iocal and '

national safety codes and regulatory agencles Prowsnons shou!d also be made for dramage from
pump water seal conncctlons o —

| Pnpmg and valveS‘ : Sucuon dlscharge and header p|p|ng in lhe slatlon are snzed to be handle
the flows adequately. Pipes are sized so ‘that the velocnly in the sucnon Ime should nol exceed
1.5 m/sec, and thc dlscharge plpmg 2. 4 mlsec o :

Valves are to be provnded on the sucllon and discharge s;de of cach pump to allow propcr :
maintenance of the unit. To the dis¢harge pipeline, ¢lectric motor-()perated butterﬂy valves and -
the check valves shall be installed to ensure the operauon of eaz,b pump.

~ Hoisting equ:pmcnt. An e!ectnc owrheacl bndge travelmg crane w1|l be prowded in the
moter room for handling of equipment and matenals wh:ch cannot bc Ilﬂcd rcadlly or rcmovcd_
from the station by manual labor. :
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The crane will be provided in the motor room for handling of equipment and materials, which
cannot be lifted readily or removed from the station by manual labor.

3.5 SLUDGE MANAGEMENT

3.5.1 Gravity Sludge Thickeners

Design Basis:  Equipment and piping must be designed to deliver sufficient dilution water
to gravily thickeners. Hydraulic loading to produce overflow rates of 16~33 m’/m’/day will be
mamtamed to prevent septicily.

T he loadmg rates and resultmg sollds concentratlon for grwuy thickening are as follows

- Average sludge productlon volume - : 3,895 m¥day
- Sludge withdrawal rate > 615 m’/day
= . Input sludge solids o o 26.89 t/day
- SSloads -~ - © ot 60 kg/m/day

Tank Geometry: Thickener tanks geometry is summarized as follows:

- Tank shape ' S Circular
- Number of tanks ' | :  4units

- Intemal diameter = , : 12m

- Sidewater depth o St 4m

- Total tank surface arca s 452m?

- T htckenm 8 mechamsm Rolatm g type scraper supponed by center column wnh ptckets

Equlpment Features ' Heavy-duly scrapers capable of wnlhstandmg extra heavy torque
loads should be prowdecl. 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 central scum pit located at the thlckeners
Tank covers and odor control systems may be COI]SldC[Cd depcndmg on adjacent landuse. =

Sludge Pumps' The pump capacﬂy is so determined that the pumps can send lhe thickened
studge within 8 hours Specifications of the equ:pment are as follows: '

Sludge pumps .
- Type - ' : Sludge pump with suction screw
- - Numberofpumps -~ . : | 3sets(one standby)
'Dlameter e o0 100mm
R Dlschargecapacny s L 12mYming

T T™H = . ) R . 20m
- Motor oulpul ' ', SR s kw

Drum Screen: _‘ Pnor to pumpmg the pnmary or sccondary excess sIudge o the sludge

thickeners,  the sludge will be screened by a revolving drum screen for the removal of coarse

materials. The studge pumps send the sludge to the drum screen and then screened sludge flows
into. the sludge thickeners. All removed coarse materials will be dumped from the screen and

~ collected in a bin that will be empticd manually into trucl\s and hauled to sanitary landfill for
R nal disposal The specnf'canons oflhe drum screcn are as follows ' '

l‘ypc R -Q--' SR Rotarydrum screen -
- Numb_erof screen . - : St set :

- . Screen openings L ;- 4mm -
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- Screcning capacity . : o 2m¥min.
- Motor output R : : 0.4 kW

Controls:  The pickets will be'provided with a torque limit control and an alarm system.
Studge pumps will be operated using on/off pump controfs and timers. The sludge blanket
height wifl be determined manually. Flow rate of ditution water when used will be measured and
recorded

3. 5 2 Anaeroblc Dlgesllon Tanks

Digestion Process: = Active dlgcsuon conccntralton and slorage wdl undergo in 4
single stage anacrobic digestion tanks. There will be two clusters each consisting of 2 digestion
tanks. Mechanical inixing system, heating and gas collection systems will be prowded in each
of the tanks. . : . :

Thlekened sludge in the sludge lhlekeners will be pumped to the dlgesllon (anks lhe dlgesled
studge will be drawn by gravity to the storage tanks in the shidge dewatering bluldmg The
produced gas will be led to gas holders after passing through gas serubbers

Design Ba515: ) lhe dlgesllon tank capaclty is determined based on the followmg factors
- lnput sludge solids S : 21. 5] t/day

- Sludge input : o : 615 mday

- Sludge output - R : 466 m¥day

- Temperature to be mamlamed in lhe dlgesters ;35

- Solid detention time . 20 days ,

- The degrée and extent of mlxmg in lhe digesters ' ':_ Moderately mv(

- chunred total tank capacity .. SRR X T kI

‘Tank Geomefry The tanl\ shape witl be hlgh vemcal cylmder wnih comcal ﬂoors The
digester lank capacity is calculated based on the estimated sludge produchon in 2010, The total _
number of anacrobic digestion tanks required is 4 tanks in two clusters with lhe same capacny

~ and conﬁgurallon Tank dmtensuons are as follows: :

U Tank sh_ape : ' o F Smgle shgo hlgh verlleal cylmder wnth comeal ﬂoor

= Tank capacily ot 35030
- Tank diameter : 150m
- Tank eﬂ"ecuve water deplh : 26 Om

Sludge Inlels and Oullets' : Recurculalmn wuhdrawal and return pomls should be provnded
- to enhance flexible operation and effective mixing. The retums will be discharged above the
 liquid level and be located near the center of the tank. Raw sludge feed to the d:gesters w1]l be -
made either lhrough heat exhan gers or dlreelly to the tank.

Sludge \Vlthdrawﬂ to dewatering system and diSposal will be from ihe boﬁom of lhe tank This
pipe should be interconnected with the recirculation piping, to increase versahhty in nnxmg the :
tank eonlems Addltlonal alternatwe mlhdrawal lmes w1|l be provlded

' Samphng. E Samplmg hatches should be provnded in all tank covers wuh waler seal tubes
exlendmg to beneath the ltquad surfaee e S

Mixing S}stems. Sludge mlxmg syslems should be mechamcal recnrculallon type The mixing

system shall be deSIgned such lhat rouune maintenance can be performed wnhoul takmg the
digester out of service. : : C
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3. 5 3 Sludge Gas System

Gas Collection, Piping and Appurtenances: All pomons of the gas system, including the
space above the tank liquor, storage facilities and piping, shall be so designed that under normal
operating conditions, including sludge withdrawal, the gas shall be maintained under positive
pressure. All enclosed areas where any gas leakage might occur shall be adequately ventilated.
Gas meters, with by -pass, should be provlded to meter total and waste gas production.

AII safely equ;pmenl sh'llE be provrded where gas is prednced Pressurc and vacuum reliefl
valves, flame traps, gas detectors, and automatte safety shut ofl valves, shall be provided.

Gas Utilization quupmenl: . Gas fired bcnlcrs for he'ilmg dlgesters will be Iocated in a
separatc room not directly connected to the digester gallery. Gas lines to these units will be
provided with flame traps. Gas piping will be of adequate diameter for gas flow rate and will
slope to condensate traps at low pomls

Electnca_l letures: S hleclrlcal fixtures and controls in enclosed places where hazardous
gases may accumulate will comply with the local or national codes. Digester galleries will be
isolated from normal operating areas to avoid an extension of the hazardous location.

Waste Gas: . Waste gas bumers should be readlly accessnblc and be localed at Ieasl 8
melers awqy frem any plant structure if placed at ground level. :

: AI! wasle gas bumcrs shall be eqlupped wrlh automatic ignition, such as a pllot light or a devnee
using a photoelectric cell sensor, Necessqry approvals from the local autheritics concerned are
. tobe obtamed for burmng any waste gas and any olher emlssrons from lhe treatment plant

' Any underground enclosures connecimg with dlgesters or cont'umug sludge or gas plpmg or
equipment shall be forced venhlated The prpmg gallery for dngesters should not be connected to
other passages. '

. DlgesterHeatmg Sl .Digesters wrll be cons{rucled above ground water Ievel and
smiably msulated to minimize heat IOSS ' : :

Sludge \wll be heated by c1rculalmg the sludge through cxternal heaters. Plpmg may be
- designed to provide for the preheating of feed sludge before introduction to the digesters.
" Provisions should be made in the layoul of the piping and valving to facilitate cleaning of these
Imes Heat exchanger sludge plpmg should be smed for heat iransfer reqturemenls '

The bonler should be prowded wnlh sullable automatle cenirols 1o mamta!n the bmler
temperature at a fixed rate, to minimize corrosion, and fo shut off the main gas supply in the
event of pilot burnér or electrical failure, low boiler water level, or excessive temperatures.
©_ Thermometers will be provided to show temperatures ef the sludge hot water feed, hot water
return, and bonler water ; : :

2 Access Mrmheles S A least two 90-cm diameter aceess mnnholes shall be provided in
the top of the taik in addition to the gas dome. There should be’ slaanays to redch the access
- manholes. A separale SIdewaII nnnhole w1|| be provnded

} Safet) Local and national afety requlremems must be rev1e\\ed and complled with. lhose
requirements take precedence over the requirements stated herein, if more stringent, and should
. be’ mcerporated in the design. Nonsparking tools, safety lights, rubber-soled shoes, safety
harness, gas detectors for inflammable and toxic gases, and at least two self-contained breathing
units should. be provnded for emergeney use. :
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3.5.4 Gas Holders -

The digestion gas is led to gas holders via gas scrubbers, whereby the gas will be de-sulfarized
and used for the boilers. Waste gas burners will be provided to be used in case the gas boilers
malfunction. The gas production is estimated assuming that 70 % of the input solid components
are biodegradable organic materials, 1 kg of which produces 0.425 m® of sludge gas. Thus, the
total daily gas production is estimated to be 10,999 m’. The gas holders will have the minimum
gas storage capacity of 8-hour gas production, The geometry of the gas is as follows: '

- Type ‘ R : - Dry seal gas holder (membrané seal type)
- Numberofunits - o 2 o k . '

- Diameter . Tor o 126m

- Height o 0 133m _

- Capacity S 11117

3.5.5 Belt Fllter Press Sludge Dewatermg

The daily digested s!udge of 801 m’ is drawn by gravny mto lhe storagc tanks locatcd in lhc
dewatering building. The digested sludge production rate ‘md the rcqmrcd dewatcrmg
equnpmem are as summanzcd in the followmg

- Total dlgcsted sludge pmductlon o :I - 4'66 m’fday

- Total studge solids : 13.98 t/day
- Dewatéring equipment type : Belt filter press -
- Yieldsperunitlength -~ 0 130 kg/mr.
- Filterwidth T s 3w
- Daily operation t_imé , .. 6hours
- Working days per week S i Sdays ,' .
- Solids load per hour ST 3,263 kefhr.
e Requ:red filter press equlpment s 8un|is '
' Cnmposmons and Functlons : An air cyhnder opcratcd ecccnlnc valve \wll be ms{alled

on the linc between the digester and the storage tank. The sludge from the storage tank is

pumped to the coagulation tank of the dewatermg equlpment (belt filter. press) by sludge feed
pumps : - _ o e

Po]ymer solution is mixed and then pumped into the coagulation tank of the belt filter: press,

wherein the polymer is mixed with the sludge. For this use, dry polymer is stored in hoppers,
and led into dosage tanks by metering feeders and stored in the. dosagc tanks. The polymer
system should have units of moton?ed hmst for unloadmg chemlcals from Irucks '

The dewalercd sludge (sludge cake) is couveyed to a cake yard wnlh 1r0ugh bclt conveyors The
- filtrate, together with belt filter cleansing wastewaler, is relurned to the process wastewater

storage tanks by pravity and then pumped to the inlet of the screen chamber by process wastes -

return pumps. A manualiy operated overhead crane shou!d be prowded in ihe bmlding for-
_ dlsmanlhng and repalrmg the dewatermg equlpmem -

35. 6 Process Wastewater Return Pump Facnlltles

The proccss waslcwater return pump systcm is to retum the process wasles (| e bunldmgf :
wastewater, digester supernalam belt press ﬁllrate and scum ﬁltrate) to lhc scrcen mlet chambu N
for i urlhcr freatment. ; R '
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3.6 LAvYouTt OF FACILITIES

Lists of equipment arc summarized in Table AIL3.1. Main structures of the WWTP, such as
primary sedimentation tank, acration tank, final sedimentation tank, sludge thickener, sludge
digester, grit chamber and oil scparator, chlorination chamber, screening & pumping station, and
effluent pumping station are shown in Figure AIL4.1 to AHL4.9. The structures and the layout of
facilities are designed based on the design basis described above and the actual site conditions.

4.  ELECTRICAL, INSTRUMENTATION AND CONTROL FACILITIES

This section describes the purpose, functions and outline of the |t1aj0r electrical equipment, -

- instrumentation and controt works. The numbers, shapcs sizes, and brief specifications of the
‘ equrpment described here are for the preliminary engineering purpose, and may be subject to
" minor changes at the detailed design stage. The numbers, sizes and motor outputs of the

equipment are listed in Table Al1.3.1.

41 GENERAL

The basic .requiremems for the eiectrical, _instrtirﬁentation and control equipment af the
wastewater treatment plant are adequacy, reliability and safety. Adequacy of the major

. equipment such as circuit breakers, power transformers and the motor control centers are

determined targely by the continuous current requrrements of the treatment plant loads and the
varlable short-circuit capability of the power supply ' -

The reliability of the equ:pment CONcerns the eapaerty of the electrical system to delwer power
\\hen and “here rt is requrred under abnormal, as well as normal, condlttons ' '

Safety uwolves the proteetton of plant persennel as wcl! as the safeguardmg of equrpment under

all condntrons of operatton and mamtenanee

 The electncal system should be demgned wrth cnough flexibility to permlt onc or more
: compounds to be taken out ofserwce at any time without mterruptmg the oper‘ttion of thc plant

= The generatlen of power from wastewater gas producuon will be economlcal 1f the power is

effectively utilized for the plant operatton or other purposes.

The desrgn of the wastewater treatment plant electncal systein must conform with thc appl:cable '
local codes and rcgulatlons : : .

42 ELECTRIC POWER FACILITY L
A, 2 1 General

The basw power dlstnbutlon system can ' best be descrlbed as a secondary smgle seleettve

~ system. One cleclric power line shall be received at the mam substallon Another separated line
_ should be phnned asa stand by use in the fulure

The received power will be stepped dewn by the two main transfonners and eonnected to the
380 V bus line. Each transformer shall have a capacity for all loads in the treatment p!'mt by the

- year 2010,

'lhe 380 V WI" be s[eppcd do“n o auxtltary power dtstrrbutton voltage (Ilghtmg and
receptacles ete. ) by transformers that are mslalled at required Iocat:ons

The protectwe relay systcm shall be COI]SIdEl’bd for propcr protectton of the cleetrrcal eqmpment
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in adequate/proper manner. Extensive zonc protection will be considercd for the parallel
operation Of the gcncmtor with ul:llty power

Spcc:ﬁcallons of the cleclric power facahly, current- capacalv short-circuit- cwpacnt), cle., shall be
demgned takmg into consideration any future exp'msmn

4.2.2 Power Requnrements of the WWTP

As described in some detail in 7able Al 3. I “Braila WWTP List of Mechamcal Equipment, the
WWTP mechanical equipment require the maximum electric power supply of 2,050 kW,
excluding standby cquipment. The electric power requirements by the process are as
summarized in the following: ' ' ' ' '

No : . Process - . . ) F.quipmept oulglcl‘sk()liw) - Remarks
1. | Screens hl;chan_ical sc;ccns/guxiliar_y equipment ' ' 0 gii?::g;
2. | Grit chambers - ' Blowers . _ _ 2320 SR
3. | Influent pumps Pumps, valves o211 |
4. | Primary clarifiers | Scrapers, sludge pumps .-~ - : S 1.2 L E
5. | Acration tanks - ¢ Inctuded in ltemi 11 - - R TEER TRV R
6. | Finalclarifiers © . - - . ] Sceapers, studge pamps, < . T R 1T Y o
7. | Chlorine contact tanks Chemical supply pumps - = - 0 e 00 L2 EEICEA
8. { Sludge thickeners .- | | Scrapers, sludge pumps, valves, scréen e Y328 PR
9. | Sludge digestion tanks Mixers, pumps, valves, heaters, fans, blowers 2012 o
10} Sludge dewaléeing - - Belt fiftéis, conveyors, pumps honsis auulzanes U196 | o
11. | Aeration tank blowers Blower, filters, ¢ranes, : ST 4432 S e
12. | Efftuent pumps ) Pumps, valves : o . 197.1 “

| Total power requiréments | - o R o 12,0500 ) T RWC

4 23 Power Gcnerator

© An emergency eleclnc po“er generator of minimum 500 kW wnII be prowded The generator is
~ driven by a diesel engine and will be used as the minimum plant electric power source when the
power supply is suspended. In order to attain the intent of the above design concept, the
generator power line should be connccted to the 380 V bus line whlch is charged by the utility
suppllcd power..

4 2.4 D C. Power Supply

Umntermplablc D.C. power is suppllcd o breaker control circuit and an emergency I|ght|ng

facility. Conscquently, uniterruptable A.C. power supply for msirumentallon and PC system is -
converted from D.C. by means of an nwencd unit, . '
A sealed lead ac1d slauonary battery set shall be selcctcd for Ihls purpose duc to its excellent

quality fealures The gapacity of the battery set shall be deSIgned by the reqmred current and 30 :
mmules dlschargc ume '

Each bmldmg within the plam \wll have ns own mdependenl unmterruplable po“er sourcc umt '
for bcltcr and more cilective uuhzauon of lhc ﬁllercd/undistorted powcr source. '

4, 2 5 Motor Control Faclllty

Power feeder to thc motom and wiring to lhe comrollmg equtpmcnl is accomphshed through
motor controt center and relay cubicles. The motor control centér and the relay- cubicles are
- divided into mdwudual l‘acihly center and rclay cublcles such as ene s»l for clanﬁen and _
another for scum’ scrcen area. - R
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Each motor must be opcrated manually from the control station to be located adjacent to the
equipment. The control panel w1|| be equlpped with switches for operation status mdlcat;on and
meters as reqmred

Major control sequence is 1o bc atcomphshed through the relay cuhlclc as reqmred for each
mechanical equlpmcnt

The sub- momtormg panel is to be prov:ded in lhe room for the purpose of detailed monitoring
and back-up operataon :

Type of cables/wiring to be ulilized, conductor sizes, cable routing/layout and arrangement
methods, etc. shall be determined appropnalely throughout the detailed design stage of this
pr0_|ect

4.3 |NSTRUMENTATION
4. 3 1 Demgn Basis |

lnstrumentatlon 1san |mport'mt tool of thc wastewater freatment plant because it insures an easy
and proper operatlon and nmntemncc of such facilities. : o

The equipment should be selected carefully considering its purpose, reliability, locations and -
costs. They should mect the specific functional needs of the pamcular equipment with special
' attentlon dlrectcd toward operatmn requirements. :

S 4.3.2 Major Monltormg Instrument

~ Major equipment to be mstalled are summanzed below Lach cqmpment has an mdlcatton meter,
- an alarm etc : -

= f Water level in enlrance chamber  © 3 Suspended type level mcter
=" " Gates opening at influent chamber IR Potcnttonmcters ' :
© " screen and grit chambers, primary . o ' :
bypass gates, and plant ¢ffluent gate

g - Primary setiling tank, mcommg ﬂow "3 Ultrasonic flow meters
= Primary sludge flow . 3 Electro-magnetic flow meters
- Receiving water level at plant C Suspended type leve! meter
. effluent gate box © T R
- Dissolved oxygen at aeratlon tanks Ly DO meters, air flow meters
- Secondary sludge ftow ~ - ..~ ; - Electromagnetic flow meter
.= " Digestion tank temperature -~ Thermo-coil - R
- Digester outlet gas flow c s 0 Onifice flowmeter
- Generator/Heater gas flow =~~~ ; - Orificé flowmeter
- . Digested sludge flow ;  Electromagnctic flowmeter
- Feed sludgefpolymerdosage ﬂow 5 Electromaguetic :
=" Sludge tank/dosage tank level ;" Bubble tube level meter |
=" Thickened sludge ﬂow to dlgesters 3 E lcetromagnenc flowmeter
- . Biogas flow rate to gas hcaters T Orifice flow meter
- Teniperature S ; ~ Thermocoil

digester return water basm temperature
and hot water basin temperature (outlet
water from engine generators) '
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4.3.3 Supervisory Control and Data Acquisition System

The system can best be descnbed as a local, independent, process control m,twork with
supervisory, central, monitoring station consisting of hard graphic indication (MIMIC} panels
and soft monitoring/control station consisting of graphic screens, keyboards, prmters cic. The
basic design of the system will be classified as follows : .

- Local instrumentation/control slation; . L

- Local process control units (Programmable logic conirollers)
- Hard graphic/MIMIC panel;

- Redundant data highway;

- Host computer system and real time data storage

- Historical data retrieval

- Workstations '

4.3.4 Local InstrumentatlonIControi Station :

The local lnstnnnentaiionfconlroi slailon will provide a momtormg/comrol pomt for each
process equipment in the event of computer failure, data highway failure, ete. These wulibe four
. local mstrumemaitonfcontrol pancls, one for each of the following areas: ‘

- Preliminary treatinent facility;
.- Primary treatment facility;

- Secondary treatment facility;

= Sludge digestion facility;

- Sludge dewatering facility; and

- Power generaling facility.

Equipment control, status indication, alarm conditions, indication of measured quantitics of .
process  variables, eqUIpment runtime, ete. will be hand wired to the aforementioned local
panels as back-up plant operalmg and monitoring station. lnstrumentai|onlcomroi panels will be
~ located in the electrical room of lhe respeclwe plant process control bunldmg '

The electrical rooms w:li be enwronmentally conlroiled for equipment protection 4ocai

:nstrumcniauon/comrol cabmet WI“ aiso house the mdmdual msimment loop power supply -
unit. : :

- 4.3.5 Local Process Control Umts (Programmable Loglc Controllers)

: Progmnmable Logic Conirollers heremafter named as PLC, will be - ullllzed :as the
mlerfacmglcontrol means with field equipment. The PLC technology is adopted for several
logical reasons, one of which is the minimum amount of closed loop control required for this
plant as well as the rapid development fenhancements made to todays Pl C's in comparlson to

- the distributed process controlier technology :

* Each PLC with its rospeclwe l/O‘s power supply etc. w1|l be" housed ina scparate cabmet
independent of any other local control and/or local mstrumeni pancl The demgn concept derives,
the insiailalion of orie PLC umt or PLC w:lh hoi back up (as app!lcable) in the follow:ng areas

- Primary treatment fac;lliy (single PLC unll),

- . Sccondary treatntent (single PLC unit);

- Sludge digestion facility (single PLC unit),

- Sludge dewatering facility {single PLC unit);

- On-site power generating facility (single PLC umt), and _ S

- Central control room in admmisiration bunldmg (PLC unit \Vllh hot back-up)
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4.3.6 MIMIC Panels (Hard Graphics)

MIMIC panels will be installation (Digital meters) of selected measured process variables
(crucial variables) as depicted by the process and/or process design engincers. The foregoing
indicating devices/instruments, ete. will be driven by the I/O modules of the PLC installed in the .
administration building. However, each MIMIC pancl will be interfaced with its own utility
(one panel). :

Adequate speed is necessary to improve and insure proper response time, rapid overall dynamic
data update, avoid network crashes, adequate service of host computer to each local processing
unit, considerable reduction of CPU halt-time and interrupts of the host computer thereby
utilizing execution time of the utility in terms of length of runs (Considerably less restriction
associated with length of highway), higher communication speed, lower in cost inctuding cost
impact oh PLC's and installation cost relative to any other highway.

4, 3 7 Hlstorlcal Data Retr:eval

Utilizing historical data relneval unit wnll aSSISt plant cngmeers laboratory ' personnel,
operaling/ maintenance personnel considerably. Row and/or manipulated data wﬂl hc

automatlcally transferred from the hand dlSC to the historical data rctrleval umt

Addltlonally automatic ﬁllng system will be adopted Aclual size of thls unit w1|l be determmed
based on reat time capacily required by the system wnh consideration gwen to adchtlonal space

: f‘or crunched data manualiy enlcn.d data elc.

' 4 3 8 Work Stations

A single engmeenng!reporl generating station will also be installed in the Central Control Room.
The operator's workstation will mainly be utifized for plant graphics, equipment control, a point
of monitoring lwe/dynamlclst'allon data, alarms etc. All events historlcal data retrieval unit and
lhe hard disc dnves S o o : C

Equipment wnll bc installed on computer grade furniture. The engineering workstations will

mainly be used for reports, trending, manual data entry, engincering compulations, ctc. The third

: engmeermg/reporl generatmg workstatlon will be mslalied inthe plani's supermlcndent s office.

| Lmergency llghlmg w:ll consist of emergency Ilghlmg for the requtred minimum |Ilunnmlton
" and the guiding Iamps Baltery suppllcd D C power is suitable for the po“er sotirce unul the

plant gas generator is on.

The_motor contr’oi cgnlér and the relay cubicles are divided into individual facility center and

* relay cubicles such as one set for clarifiers and another for scum screen area. Each motor must
. be operated manually from the control station located adjacent to the eqmpmen! The control

panel wnll be equipped wnth sw1tches for operauon

5 MAJOR PLANT BUILDINGS AND UTILlTY SERVICES

51 GENERAL LAYOUT

Admlmslrahve bluldmg will consist of several ‘main areas comprising the comrol room,

Iaboratory, confercnce roor, adlmnls{ratwc personnel area, ete,

'.'lhe gardcn w:lh veoelatlon whlch along wﬂh the shape of the admimstralwe bulldmg,
' contnbulcs to lhe conlrol of odor:. coming from lhe processes bmldlngs : :

' 'All the bu1!dmgs wdl be of one story typc but some of them have double helbht cellmg as
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* required for the functional and mechanical needs included in that building.

The workers arca should include workshop, storage rooms, restrooms, and a cafetcria' for
workers. The workshop should be refated directly to the service road of the lol to permit easy
transporl of ntaterials 'md machmery to be reparrcd :

fhe scrvice road wili be Jomed through a gate to the entrance for visitors and parking arca that
may be open for emergency purposes. Only authorized personnel may visit the plant. For
vehicles of inspection or wstls to the plant a p'rrkmg area wrth lhe ﬁbergtass type wrll be
prowded

5 2 ARCHITEGTURAL WORKS
The uncovered prellmmary faeihtres cou!d be a source of odors, ancl as such lrees should be
planted alongside the plant fence to help minimize odors. A landscape design is conceived for

the whole lot. There should be trees and grasses \\herever they do not drslurb wastewater
treaunent proccsses : ‘ L s : -

The workers and adnumstraiwe bulldmgs ate to be scparated from other butldmgs surrounded
by roads and communicated with the outside by an entrance. Shrubs and trees should be planted
in f‘ront of thcse bulldmgs to help conlrol odor drspersron

Admmlstrame Bmldmg . The Iargest areas may be covered wrth concrete slabs All
the arcas may have brick walls, natural light and air conditioning. The ﬂoor level of tlus
: burldmg is raised more than 30 cem from the ground to protect it from ﬂoodmg

Oﬂtce room may have the capacrly of twenty (20) persons wrth alr condmomng system lrghtmg
' f rom 300 to 400 Ix. wrth necessary lockers desks aud chatrs : S

_ In addmon to the space for laboratory, ihis area may also rnclude restroom and storage room, -
with air condttromng, natur‘rl and artift cral Ilght and necessary desks and water analysrs
E equ:pmenl : : . B S : .

Control and electrical eq'uipmenl room may have air conditioning and ventilation’ system.
Ltghtmg from 400 to 600 Lx, mcludlng electrrc roon: whlch is separated by a parhtlon :

' Workels Room- : Thrs area consrsts of festroom for operation and marntenance workers
" with shon ers and loekcrs This room is also raised 30 ¢m from Ihe ground Ievel

DepoUWorkshop This room will be for small and brg parts of the plant equipment, roof
with metallic structure, brick walls, natural light and fans for ventilation. Lrghtmg is 200 Lx.
Rooms separated by pamttons for tools storage \-.eldlng works eleclrrc works etc

Generator Room: -  Main electr:eal buddmg shali have a ﬂoor Ieve! ralsed 30 -cin from the
planned ground elevation to avoid possible ﬂoodmg The, buridlng should face a road to permit
the flow of machinery. Noise and vibration preventton measures shall be consrdered
Mcchanical ventllauon system shall be provided. ‘

53 GENERAL CRlTERIA FOR THE STRUCTURAL DEerN

Foundz ttons- The soil study performed under the feasrb:hl) study mcludes a sub- surface

survey of the plant site and surroundmg areas. A tolal of four soil test bormgs each I0m deep, S

were performed wrthm the site in addmon to lhe neighbormg area.

_All th_e collected sorl_samples were tested in the-ﬁeld and lahoratory'to;_d_etenn_'ine;_the '
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clmracterrstlcs of the soils, classify them, analyzc their behavior during construction or under
constant loads

Such recornmendations refer to excavation systems, control of groundwater, foundation levels,
inclination of slope, cocfTicient of lateral pressure, bearing capacity, expected settlements, and
all aspects that should be considered m the design 'md construction of the treatment plant
facilitics. : :

The floor levels of the various component buildings of the plant will be installed at a minimum
level of 30 cm above the site finished mean grade level of 7.9 m above mean Black Sea water
level (M W.L). : :

:'lhe Freld Survey was sttll on gomg at the trme thts Report was prcpared and that these are
subject to change Iater on when the results are obtained. : '

Structures: The main structures of the plant zire cylindrical and rcetztngular tanks in
shape; pipes with large diameters; pumping f’tCllllleS 'md btuldmgs for the administration,
operatlon and mamtenance purposes

T hc dctatl dosrgn of all the structures slmll be. performed in Itght of obtannng securrt), cost
_ savmgs water llghtness durabtllty, and easy to construct '

Cement aggregates reinforcement steel bars and concrete mix designs shall be in accordance
w1th lhe rcqtllrcments of relevant Romaman St'mdards or equtvalent |ntern'1t10n'|I st‘mdards _

Loads: ~The followmg Ioads shall be consldered for the struclural dcs1gn if appllmble

T Subpressure of groundwater Ievel.
. - Lateral earth pressure.
- 'l-[ydrostattc lateral pressure
- Seismic loads - winds.
- Forces due to temperature.
_-.. Forces due to dlfferennal in hum1dtty
- Clting.
* " Differential settlements
- Dead loads.
- Live loads.
- Movable eqmpment
- Stattonary equrpment

'The area rs located in a zone of s seisnnc nsk Aecordmg to the Regulatton PlOD/ l992 the arca is
-~ located in a D-degree seismic area. Determination of seismic loads shall be in accordance with
the Regulations, local codes or other accepted standards. Each type and size of structures shall
- be individually designed dependmg on 1ts own condltlons assrgmng thc factors of secumy
E -establlshed by the standards : : S :

:_The crrcumstances “shall be evaluated and consrdered in the plant structural desrgn Any
“stationary eqmpment shall be taken as dead load except for the torque, impact and vibrations

o that mtght oceur \\hen rotary equlpment is 1nvolved

Desrgn. The basrc matenal for’ the constructlon “of the plant stnlcturcs wrll “be the
- conventional reinforced concrele structures. Long span beams may. be applled to the structures
" which maybeof post—tensmned mth htgh resrstance cablcs o

-The stricture desrgn sh‘tll follow thc Rormntan Natronal Standards STAS 4273/83 or equwalcnt
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international standards and publications.

Materials: All materials to be considered for the structural and architectural designs
shall be subject to the relevant in the Romanlan Standards or other equlvalent Intermtronal
spemﬁcahons ' :

5.4 PRINCIPAL PLANT FACILITIES

5.4.1 Storm Dralnage System '

The planned site elevation is 9.7 m above M W L. and the site is not subject to 100 year
flooding. The only inundation within the sitc might be of stagnated stormwater. Hence, an
appropriate drainage facility should be provided to handle the stormwater rusioffs. Surface
drainage may be of open channels or conduits installed along the ‘edge of roads and’ then
dlscharge the stonuwaler into nearby dralns

5. 4. 2 Water Supply System

fhe publtc water supply distribution system is avarlable for the trealment plant water system
However, to secure stable cléan water supply tobe used for the proccss a supplemental new well
may be dug. o :

643 Samtary System

_ Wastewater resultmg from publrc health water usage wrll be dramed into the sewer located' '
- within the plant site, :

5. 4 4 Srte Roads and Parkmg Areas

Roads and parl\mg ateas must be paved wnh the pavement eonsrstmg of granular sub base and
base course matenals with an asphalt surface

5.4.5 Gradmg and Landscaprng

Gradmg will slope away from structures to the open ehannels or box culvcrts LandsCapmg '
includes grass for the area around the roads, structures and buildings. Trees and shrubs wrll be
all along the fence of the site lmuts

Shallow footed small shrubs should be planted at areas where p:pe systems emst to avord |
possrble damages This will eliminate cloggmg and damagtng of the plpes

T he use of small trees around roads and burldmgs help to gwe a human scale to the prOjCCt
because structures are usually hrgh S

5 4 6 Srte Secunty

The site must be closed wuh a cham Irnk fence or other appropnate means. The entrances wrll
have a gate wuh hardware locks to have them closed when necessary ' :

5.4. 7 Safety

" Guardrails: ~ For wallmays located in hazardous areas of the structures guardralls must -
be used Guardralls shall be pamted with safety colors of yellow and black ¥

Lrghtmg. - 'lhere shall be exter10r 11ght1ng all over the srte along roads near the a
structures and along the edge of the surroundmg of fence '
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Lifesavers: There shall be one lifesaver at each deep and uncovered structure such as
clarificrs and anacrobic ponds.

Site Signs: .~ A sign identifying the project and the owner should be put at the entrances of’
the site. A sign S) stem for orientation within the plant, as well as a color code for clements of
the bulldmgs will be prowded

5.5_ BUILDING UTtiinies

5.51 General Requiremen_ts

Systems to be consideréd for the buildings are:

E _ Vcnlll'mon systems to ensure personnel comfort and control of odors;

- Air-conditioning systems to maintain personnel comfort and the best CO]]dIliOllS for the

electrical and electronic equipment;

= Sanitary and drainage systems; B

- Potable water supply system and hot water,

- Storm dramage systems from roof areas;

- Fire protection systems; and :

- Vcntllauon systems to mamtam the best condnuons of the mechanical fooms.

5.5.2 Desngn Basis and Cnterla

The bmldmgs shall be generally designed based on the followmg cnlcrta c\cept those that
require spccral consuierallons : :

Il_zdoor Desngn Parameters

- Oﬂtces Control and Elcclncal Room

Temperature R L2025 C
- Humidity ' : S0~55%
- - Machine Rooms L E '
" Maximum temperature. ..t 35T
- Ventilation. '
Air Changes
- " Machine rooms : o 4 to 6 changesthour
- Work shops _ : : 5 to 10 changes/hour
- Storerooms - S 4 to 6 changes/hour
- Rest rooms and blower bulldmg : 3 to 6 changesfhour

- Outdoor DeS|gn Parameters -

T Temperature _
. Maximum temperature . : 40.5 °C
Minimum temperature 265 C
Average temperatwee - . . . 11 C _
- Precipitation ' o 726 mm/year (average)

204 mm/month in October

5 5 3 Speclfic Bmldmg Systems

Ofﬁce Bulldmg Alr condmomng may be prowdcd through a central air llandhng unit.
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Wash room area may have exhaust fans. Plumbing systems shall mclude domestlc water supply
and samtary systems. :

Roof dramage should be conneclcd to the surface dralmge syslem whlch dlschargcs ﬂows into
the drainage system in the plant site. -

Maintenance and Storage Building: This building will have exhausl fans for vcntllatton The
maximum allowable indoor lemperalurc may be 35 C :

Generator Bm!dmg Roof’ and samlary drainage syslems should be prov:ded Forced
infet air and forccd air exhaust systems should used for lhls bmldmg :

Pumping Station: Roof and samtary drainage systems and potab!e water supply syslem
shall be prowded Portable hand extinguishers for fire protccuon are to bc prowded lorced
exhaust air shall be provided at this building. - :

Aerated Crit Chamber Blower Room - Roof and sanih.ry drainage and potable water
supply systems shall be provided. Portable band cxtmgmshers for fire prolecllon will be
provlded Natural \'enlllatlon shall be used. o . -

5.5.4 Natural Condmons

' Temperaiurc. nghest minimum and average lempualures in Bralla Clly area are as .
~ follows: - : -

- &ll‘ighésl'nioﬁlhly dvérégé tcn-llpefaltlic (Jlily) . ) 23.1 C . :

- Lowest monthly average temperature (January) : S 23°C .
- Annual average temperature _ S T ll 0T
' Iiumidity: ' Average humldlly m summer is 60 %, at .00 p m. and about 70 % in the

littoral zone.

Wind:  Predominant local wind dlrectlon is noriheast to southwcst Thc a\’crage frequencws"
of such wind are from 25.4 to 28.4 Y% atan average velocny of 20 misec.
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