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APPENDIX-4
" FACILITY PLANNING
1 | PLANNING.PRII\I.CIP.L.E
1.1 PLANT DESIGN

111 Plant Design and Operation

The plant deSign and operatlon will be such as to mmumze 'my real or percewcd nuisance to‘
the surrounding community, and flexible so that any unanticipated future changes in the
effluent requirements could be accommodated without havmg to scrap the ex:stmg process
components :

. The plant demgn will contain clemenls of ﬂexiblhly whlch w:ll ensure changes in operatlon \
for the plant per{onnance enhancement and which could be :mplememed with case.

1. 1 2 Process Control

Wlth the objectwe of s:mphmty of operauon the process control using sensors WI" be kepttoa
_ minimum and only used in such areas where it will have visible financial pay back. The process
must be robust and hence not easily upset. Any changes in process, including: additional
processes, must match the operational skills developed and acquired by the phnt operators _
through both experience and structured training program. | :

_  1 13 Operation and Malntenance

- Onte underlymg factor which is fundamental to the protectlon of the investment to be made in
building plant famllty, and atso to the successful functioning of the WWTP (mcetmg the design
objectives), is the existence of a comprehenswe and well structured training program for the

" plant operators. It is important that the plant operators become intimately familiar with the
treatment plant components, their function and interdependence with each process unit, This
w:ll be achleved only through a comprchcnswe trammg program

1.2' ' Fiéﬁ Coubuné

All piping and channels for the secondary treatment process are designed to carry the
maximum hourly flow of 3.3 m3/sec, but for the primary treatmént proccss the hydrauhc
- ma‘clmum ﬂow 0f6 6 m3lsec are used

. Bol(om cormers of Ihe'channels are to be filleted and designed to avoid creation of pockets and
" comers where solids can accumulate, Suitable gates are placed in channels to seal off unused
“sections that m:ght accumulate solids. The i mcommg Sewer is demgncd for unreslrlcted ﬂow

_ The plam facmtles are checked for bolh of the dry- and wet-“eather hydrauhc condmons wnh

one largesl unlt out of service. No over-toppmg of any structure under any condition is
c0n51dered Caih : . _ . :
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1.3  FrLow DvISION CONTROL

The design will prowdc for flow division contro! facilitics to insure organic and hydrautic
toading control to various process units. Convenient, easy and safe access, change, observation,
and maintenance should be considered in the design of such facilities. Flow division shall be
measured using flow measurement devices to assure uniform loading of all unit processes and
operations.

1.4 UNIT BYPASSES

A minimum of two units in the 1tqmd treatment process train wnll be provnded for all umt
. processes and operanons in the plant. The design will provide for properly located and arranged
~ bypass structures and piping so that edch unit of the plant can be renioved from semce'

o mdependcmly The bypass design will facilitate plant operation during unit mamtenancc ‘and
" cmergency repa1r 50 as to minimize deterioration of efMuent quallly and insure i‘apld process
 recovery upen relurn to nonml operauonal mode

1.5 Pipe CLEANlNG AND MA!NTENANCE

Filtings, valves, and other appurtenances should be prov:dcd for plpes subjcct lo cloggmg, to
facilitate proper cleaning through:mechanical cleamng or flushing. Pipes subjéct to clogging,
such as_pipes carrying sludge, shall be lined with a material which crcatcs a smooth and fion-
. adhering surface lhereby reducmg cloggmg and reSIstance 1o ﬂow St ‘

1.6 CONSTRUGTION MATERIALS :f

' "lhe materials of construction and cqmpmenl wnll be resistant (o hydrogen suiﬁde and other
COrrosive gases, greases, oils, chemicals, and similar constituents frequently present in sewage.
This is parlicularly nnportant in the selection of melals and pamts Contact betwecn dlssmnlaf
metals should be avmded to mmnmzc galvamc acuon and consequent corrosmn '

17 GRADINGAND LANDSCAPING o

The plant site will be graded and landscaped upon complchon of lhc plant Concrete or asphalt
paved walkways will be prowdcd for access to all units. Stecp slopes are to bc avonded to
_ preVCnt cros;on : P

1 8 PLANT OUTFALL LINES

The outfall sewer w;ll bc located and desngned o dlschargc lhc cfﬂuent to the Danube Rlver in
- amanner tot o m\palr the bene{' cnal uses. of the recenvmg s(ream, prov:dmg for:.

- Pree fall or submergcd dlscharge at the s1te selected and '

- Limited or complete dlsperswn of dlscharge across stream to mmimlze lmpact on aquallc
Ilfe movemcnt 'md growth in the |mmed|ate reaches of the recelvmg siream :

: Thc ouih!l sewer wnli be so conslructed and prolected agamst lhe effects of ﬂoodwater ice, or
other hazards as to reasonably insure its structural stabifity and freedom from stoppage. The
outfall line will have a safe and convenient access, preferably using a manhole, so that a sample
- of the efiluent can be obfained at a point after the final treatment process, and before dlscharge
to or mlxmg with the recewlng waters.
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2. ESSENTIAL FACILITIES
21 MECHANICAL EQUIPMENT

Selected equipment must be readily available, can be serviced locally, and also supported by
uncomplicated and understandable operation and maintenance manuals. Equipment
replacement parts must be available without major delays.

2.2 EMERGENCY POWER FACILITIES

The plant shall have an alternate soutce of eleclrlc or mech'mlcal power to allow conllmnty of
operalion durmg power | fallures -

Melhods of 'prowdmg altemate sources inelude:

Cel Provnsmn of at least two mdcpendent sourees of power sueh as feeders grid, etc to Ihe

©plant; . o

- Portablé or in- plaee mterml combustlon engme eqmpment wlneh wﬂl generalc eleclncal
or mechanical energy; or :

- Portable pumplng eqmpment when only emergeney pumping is reqmred

Ahhough slandby power generatmg capacity normally is not requnrcd for acration equipment -
- used in the activated sludgc lype processes, auxlllary power for minimum acration of the
activated siudge is required to protect downstream uses. Standby power generating eapaelly
will also include the eapacny needed for continuous dlsmfeehon of wastewater durmg power
_ outagcs ‘ : : :

2 3 PLANT SANITARY SYSTEM

An ddequate supply of potable waler under pressure shall be provided for use in the Iaboratory
and for general cleanliness around the plant. No piping or other connections shall ¢exist in any
part of the treatment works which, under any eondmons night cause the eontammahon of a
petable water supply :

Potable water from the municipal water supply may be used directly at points above grade for
_ hot and cold supplies in lavatory, water closet, laboratory sink (with vacuum breaker), shower,
. drinking | fountain, eye wash fountain, and safety shower. Hot water for any of the above units
- shall not be taken dlreclly from a boiler or plpmg used for supplymg hot wa(er foa sludge heat

e\«:hanger or dlgester healmg umt :

_ Where a potable water supply is used for any. purpose ina planl a break tank, pressure pump,
and pressure tank shall be provided. Water shall be discharged to the break tank through an air
gap at least 15 cm above the maxnmum ﬂood Ime or the splll line of the tank wh:ehever is

o higher.

Tellet shower, lavatory, nd lecker facilitics shall be prowdcd in convenient loeatlens to serve
the expected slaﬂ' ing level at lhe plant ' :
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2.4 FrLow MEASUREMENT

A Parshall flume will be provided after the preliminary treatment facility to continuously
indicate, totalize and record volume of the wastewater entering the plant in a unit time.’
Locations close to turbulent, surging or unbalanced ﬂow or a poorly dlslrlbutcd velocitly
pattern will be avoided. :

Parshall flumes will be permitted only in locations where free discharge conditions exists on.
the downstream side at the average design flow.  Submergence must not exceed 60 percent at
the maximum design flow. R ‘

2.5 PLANT BYPASS |
The wastcwater treatment plant design calls for accepting thc dally maximum DWE of 2 72' :
m3/ sec and the WWF of 6.6 m3/sec. Flows in excess of 6.6 m3/sec. will be bypassed to the
nearby \\.aterways through stormwater overflow chambers on the way to the WWTP. In the
flow by-pass structure a broad-crested weir will be set at a calculated hydrautic gradeline

elevation, which will accomplish this maximum hydraulic plant joading lumtalron Thrs plant
bypass will bc constructed at the locailon ahead of the W WTP S

2.6 LABORATORY

The W\VTP will mclude a Iaboratory for makmg the necessary analytlcal determmatlons and
operating comrol tests. The laboratory size, bench space equrpment and supp!les shall be
such that it can perform analytlcal work for: - o : '

- All self-momtormg parameters requrred by dlscharge permrts

- The process control necessary for good managemcnt of cach trealment process mcluded
- in the design; and : -

- Industrial waste co_ntrol or pretreatment programs.
3. SITE DEVELOPMENT
3.1 . PROPERTY

Presently avarlablc fand for the Galatr WWTP is a farmland of about 20- heclare area, located '
500 m north of the river left bank. This land area is considéréd sufficient to prov1de all the -
facilities required for the preliminary, primary and secondary (réatment facﬂmes for the’
conditions in 2010. There will be a space for any future plant expansron facrlmes ' '

The surroundmg areas of the plant site are agrlcultural lands and prescntly ncither res1dences
nor major structures exrst within 2km m from the srtc S :

3.2 SiE Access

Access to the site can be madc through the major road DN 28 runmng from west toward east o
along the rarlway Imes '
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3.3 DaNuBE RIVER WATER SURFAGE ELEVATIONS

The treaiment plant structures and all related equipment shall be protecled from physical
damage by the 100-year flood. The treated plant eftluent will be disposed of to the Danube
River at a point about 10 km downstream from the central part of the Crty.

The Danube River water surface clevations at the different return periods are as glvcn in the
following table:

| Dahube River Water Surface Elevations at Galali by Probabr‘ﬁty'

Water surface conditions . Surface elevations
_ o (in meter above MWL)
River water clevation ([Tighest recorded) 7.44
- River water elevation {(Average) _ 3.87
~ River water elevation (Lowest) . 038 .
River water elevation (2% retumn period) : . 720

Source “The Development of Se\\uagu System for Used Watcr from Ga!ah City, Septn mber 1992

34 GROUND PREPARATION

- The selected treatment plant site measures approximately 506 m by 500 m, having a total
surface area of about 25 hectares. At present, the site is a cultivated farmland with sandy
surface soil with a relatively high permeability. The land surface is relatively flat with
elevatlons ranging belween the highest pomt of 4.0 m and the lowest point of 3. 8 m the
'- d:fference being about 0. 2 m. '

From lhe above dISCUSSlons the ground preparatron requirements can be sununanzed as
. follows:

-~ Plant operallon and maintenance: No particufar constraint.

- Floodprevention: . Need landfill (higher than the highest river water
o A o elevation of 7.44 m).

- Entry from the access road Asphalt paved road of 6 m w1do

" - Reduction of earth works: Present elevation + excess soil
' ) : ' “38+37 'ISmabochWL

* The site natural ground olevauons range from +3. 8 m to +4.0 m M.WL, and the proposed
- finished ground elevation of + 7.5 m M.W.L is considered approprrate for developmg the site
from both economical and techmcat wewpomls

: 3 5 WATER TABLEISOIL PROFILES

- The groundwaler table in the site is relatwely high, and may aﬂect 1o the deep undcrground
. struclures, Soll bores were prepared at the srte

4. PROCESS DESIGN

" This section descnbes details of the various required process components in Galah WWTP. Tt
has to be used as a preliminary step to the detailed design.
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4.1 HybprauLic LOADINGS OF COMPONENT FACILITIES

The hydraulic Ioadmg rates used for thc desngn of the various proccss components are
summarized as follows:

Design. Hydraulic Loads of Plant Componént Féoiﬁﬁes |

Component Facilities Maximum  daily | Maximum~  hourly | Wet wcalh_c:j
o : flow ~ { flow flow '

I Preliminary Treatment = | 2.720 - o , (6.650)

2 | Influent pumping station | - S - 6600

3 Primary Treatmcent {20 _ - S (6.600)

4 Sccdndar;' Treatment . 2720 . |(3300) -
5 | Chiorine tanks o 2,720 - B . {6.600)
-6 | Effluent pumpmg station |- _ - S 6.600

7 Sludge management 2.720 S @300y e

8 | Process pipes and conduits | - - - 3300 |-

9 Prc]mlmarylprlmary - ' N R S ]6600

| conduits . Lo G

Note: S Wet weather Now rates over bwvo fimes the dly weather Row will be by-passed.

lgures in thc parenlhesm are the ma.umum h) drauhc flow rates thal the facdmes can accommodate

T hc sccondary trcalment proccss component facllmes are checked for the hydrauhc condlllons
" of average daily, maximum daily, and maximum hourly flows, whereas the prcllmmary and
. primary treatment facilities, which handle the wet weather flows, are h)draullcally designed to
- accommodate up to twice as much the maximum hourly dry \\eathcr flow rate without
. hydrauhc hmdrancc '

4.2 PRELIMINARYTREATMENT '

The process unifs and slruclures 1ssoc:|atcd wnh lhc pre!nnmary treatment are (he influent gates
sereens (coarscl fine), 'teratcd gnt removal ﬂow mcasuruncnt and mﬂuent pumpmg

'4.2.1 Influent Gate

At the entrance to the planl mﬂuent gatcs wnll be prowdcd to control or bypass the mﬂucnt
flows. lhc dcmgn data of the gates are as follows: L : G

- Number ofgates C 4 umts . .
- Type . Sluice gate (manuall;,r operaled)
- QGate size o 1l2x12m
- Maximum head loss  about 100 mm
- lnvert elcvatlon of the channel "~ -3.45m M W 1.

The gates w1ll be opened and closed to ﬂow foliowmg lho was{ewater 1nﬂow rales tno gatcs
open for the average and maximum daily flows, three gatcs for thc mammum hourly {low and
four gates for the wet weather flow.
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4.2 2 Screening System

In view of the neccssnty for Ihe cfficient opcratlon of the rakes and also for reducmg the
hydrautic head losses in the screens, the wastewater flow ‘velocity reaching at the channels is
planned to be at around 1.0 m/sec.

Coarse sereens:  Manually-cleaned coarse screening facilities will be provided ahead of the
fine screens. The criteria for the coarse screens are:

- Number of screens - 4 units

- Channelwidth ~ ** 1.6m =
- Clear bar spacing T 100mm
- Slope from vertical 60 degrees

s Maximmﬁ head loss lOOmm :

Fine screens: AII the wastcwater mﬂows require fine. screemng f he fine screens wtll be
mechamcally cleaned The cntena for the fine screens will be as follows

c - Nu‘mber ofscreens -4 units
- Channel width .~ " 1.6m -
- Clear bar spacing 20 mm
= Slope from vertical 75 degrees -
| - Maxmwm head Ioss " }00 mm .

' Aiﬂrangeinent of scn‘eening l‘acility lhe numbcr of 1ndw1dual screenmg umls should be
such that when one unit is taken out of service for maintenance or repair, the remaining units
can accommodate the additional screenmg load with case. Captured screenings should be

kept in closed contamers until the screenings are lransported to the dlSpOSRI site for samtary
landﬁll

) Attention must be paid in the design so Ihat drainage from the screemngs is not spllled on ihc
. floors. Facilities for down washing the equipment and storage areas must also be provided.
- This includes appropr;a{e ﬂoor drams and piping to relurn the waslewater back to the head of

the plant. :

Screenings disposal:  The screenings will contain organic and putrescible materials, and if
not disposed of qmckly, will represent an attraction and breeding ground for flies and other
insects: As a minimum, screenings must be dlsposed of daily. All coltected screenings will be
dumped to one common belt conveyor and sent to a hOppcr for storage, then dumped into a
truck for haulmg it toa samlary Iandﬁll : : .

. Controls: The elccmc motors of the mechamcally cleancd bar screens are to be controlled

~ either manually by an on-off switch or automatlcally by clock-operatcd timing switches. The
clock-operated timers will be set on the basis of experience, which has provided a record of the
number of raking operations required durmg an average day. These timers are set to opcralc the
rakmg mechanisim for the number of times required per day ' '

Degree of mstrumentauon' - ic degrec of mstrumental:on will cons1sl of clock~operated
ummg swltches ' - - , : ,
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Data Logging: It is cssential that records of the quantities of collected screenings be kept,
so that a basis for screenings disposal scheduling can be provided. The collected quantity of
screenings is to be measured by keepmg a record of thc numbcr of contamcrs of kl‘lOWll vqume
filled during each shift. :

Operational:  The operational controls are the setting of timers for the screen rakmg
mechanism.  This will be accomphshed by operatloml experlence

4.2.3 Influent Pumping Station

The pumping station is of diy-well type, bcmg separ'ited completeiy from wct wells A specnal

attention is given in the inflowing channel and wet-w ell designs to prcvent grit settling in the
wells.

- Provision shall be made to facilitate casy removing of pumps, motors and-other auxiliary
equipment. Suitable safe means of access should be designed to the dry well of lhc pumpmg
station, mc!udmg stalrways haudralls and gratlnga where necessqry '

Adequate ventilation should bo conSIdered for the wet and dry wells Por tho 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 mechamcal vennlalor will be -
prowded

Pump equnpment and operatlon conlrol Fota!]y elght umts of pump are planned four'

pumps each for the wastewater and stormwater,” including two-standby. “The pumps are
designed to have the same capacity and size where practicable, with the sufficient capacity for .

handling the flow in excess of the éstimated maximum inflow. In case of po‘wer failure, tho :
slandby diesel engme 0peraled pump Wl" accompllsh lhe pumpmg statlon operatlon ‘

- The pump sizes, numbers and capacnles of the \vastewater pumps are as follows: ce

Wastewater Pumps

- No.l Pump Units

Type of pumps Venlcal centnl‘ugal mmcd flow pump L
Pump diameter  : 600 mm : '
Pump discharge capacny. 50 m3/min
. Total dynamic head :16m
Number of pump unit : 4 units
Motor output . 1 192kW
- No.2 Pump Units T
- Type of pumps : chcal cenlnfugal mm:d flow pump '
Pump diameter 1900 mm : o

Pump discharge capacnty 100 m3lmin
Total dynanichead “:16m - - -
Number of pump umls 2 umls(l standby}

- Motor output - : 370 kW
Stormwater Pumps _ C A
Type of pumps - .- : Vertical ceniringdl mixed flow pump *
“Number of pumps ~ : 2 units (1 slandby) '
- Pump diameter - 1900 mm -
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© Pump discharge capacity: 100 m3/min

" Pump total dynamic head: 16 m
Number of pump units : 2 units
Engine output :554 ps

Wet-wells (pump wells):  The wet-well is divided into two separated compartments for the
convenience of cleaning and inspection of the well. Each well is designed to have an individual
wastewater inlet. ; —

In order to prevent unnecessary vortices forming in the wells, particular considerations are to
be given to the bottom slopes and arrangement of suchon pipes, lhcreby provrdmg optlmum
hydraulic condition for the pump opcratlon

The \\et- vcll size is to be dctcrmlned consrdermg the required space between pumps and
proper pump suction conditions. The shape of the well and the detention is determined so as to

minimize deposrtlon of soltds and prevent Ihe wastewater to become septlc

Dry-we]l (pump room) ln (he dry-“ell suﬂrcrent room is to be mamtamcd bel\\cen
pumps to move the pump off its base with ample clearance left over between suction and

“discharge piping, and room for on 51te repalrs mspectlon or rcmoval from the roon to thc :

surface for rcpalrs

f he size of dry we!l is to be determmed based on the number and lype of pumps selectcd 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 requrred length for plpes
alves and clearance for mamtenance and reparrs ‘ S

All safety and oiher requrrements are also to be unplemented in accordance wnh Ioeal and
national safety codes and regulatory agencres Provrsrons shoutd also be made for dramage
from pump water seal connectlons : ‘ :

l'Plplng and valves: Suctton dlscharge and header piping in the statlon are srzed to be

handle the flows 'adcquately Pipes are sized so that the velocity in the suction line should not
excecd 1.5 mfsec and the dlscharge prpmg 2.4 mfsec.

Valves are to be provrded on the suctlon and dlscharge s:dc of each pump o a!low proper
maintenance of the unit. To the discharge pipeline, eleciric motor—operatcd bulterﬂy valves and
the check valves shall be installed to ensure the operatlon of each pump. : S

, Hoisling equipment: : An clectric overhead bridge tr'aveling crane will be'provided in the

motor room for handlmg of equipment and matenals which cannot be lifted readrly or rcrnoved
from the statlon by manual labor. - : ‘

The crane erI be provrded in the motor room for handhng of equapment and matcnals whlch _
cannot be Ilﬂed readlly or removed from the station by manual labor.

4 2, 4 Aerated Gnt Removal

Type of grlt chamber. : Gnt settled by aeration at the bottom of the gnt chambers is

removed by sand pumps to grit separators and then transported by screw conveyors to grit
hoppers: . The grit is Washcd by water to remove orgamc matters contamed in the gnt The gnt

wa!l be fi nally loaded on lrucks for final dlsposal
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Configuration:  The grit removal of the wastewater will be accomplished in 4 trains, onc
blower each comprising 2 grit chambers.  Each train the dimension of each chamber will be as
follows: ' ' : ST

- Number of units : 8 chambers
- Width . :3m (mcludmgonlseparator)
- Length - - - 0 :22m : .
- Depth : 2.35 (side depth) 0305m
- Blowers - :5umls(onc-standby)n30 m3lmm
- lnﬂuént gates o ':'8umts 800mmx800 mm
- Effluent gates ":"8umts, 600111mx600 mm .
- Grit removers * 4 upits with sand pump
SRR Scrcw conveyms . :21m|ts '

Air supply: For lhc tota! lank lenglh of 176 m,air supply rate reqmremem is ll9 m’lmm
Five units (one-standby) of turbo blowers, each wnlh an air supply rate of 30 m¥min., will be
provided. It is important to have almost equal static head losses for all of the process aeratlon
reqmrements 50 lhat air can be supphed under one common air supply prcswre zone. :

Grlt removal' A screw conveyor for gnt removal from each chamber as well as one gnt
pump for each chamber will be operated mtermﬂtenlly ona ilmer bas:s The umers wn!l be set '
based on operal:onat c\cperlcnce L S : - : '

" The gnl water pumps convcy lhe grit mmed wnth watcr (0 Ihc gnt separator for gm removal
. The removed grit will be conveyed by the grit scparator screw info a hopper which will dump

* the grit into a truck for hauling it to a sanitary landfill. The watcr collcctcd at thc gnt scpamtor
Wl" be reiumed to the head of the plant for furlher trcatment o

Conlrols' ' Control of the air supply to lhe gnt chambers w:ll be made through vaives on the'
air down-coiner pipes leading into each chamber. The air flows to each down-comer will be set
manvally by the valve which is followed with a mechamcal air ﬂow meter fo mdlcate and
control cqual air quantity to each chamber.

Degree of instrumen(ation* - The total air quamlly supphed to lhe chambers wull bc
. mdlcatcd and transmllled to the main central room ot ;

Dala loggmg The data to be logged w1|l bc the tolal air ﬂow suppl:ed to the chambcrs

Operational: The only operatlonal control of air- quanllly supplled to each chamber is by
setling the mechanical valves to a flow quantity.rat¢ indicated on the downstream mechanical
orifice type flow meter. The total air quantity prowded by the blowérs to the chambers will be
indicated and transmitted automatically to the main control room through an electncal SIgnal
attached to the orifice flow meler locatcd downslream f‘rom lhe blowers

4 2.5 Flow Measurement

Because of a simplicity of functlon and ease of operauon 2 Parshal ﬂumes (’I fcet) w:ll be'
mstal!ed for measuremcnt of ﬂows aﬂer havmg passed through the gnt chambers

Degree of mstrumentallon. The degrce of mstrumcntauon for the ﬂow mctcr is mmlmal
Conversion of water flow to a flow rate 51gna| is rcqunred SEEE :
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Data logging:  Records of flow rate will be logged.

4.3 PRIMARY TREATMENT

Primary treatment consists of gravity liquid/solid separation in circular clarificrs.  The
clarifier system will consist of two clusters, each having clarifier modules of 4 wiits.

4.3 Flow Distribution

Following the Parshall flumes, the wastewater will flow through two separate conduits to the
distribution chamber located at the center of each cluster of 4 primary clarifiers, from where the
flow will be dlstrlbuted to each individual clarificr. The ﬂow split is proporllonal to the (ank
surface area. : : o :

4.3.2 Prima"ry Clarifiers

H)draullc loadmg and area lcqunements. The hydraulic-lbadi—ng rate for the clarificrs is

35 1113lal12Iday at the maximum daily average flow of 2.720 m3/sec. Thus, the total required

. surface arca is -:alcu!atcd to be 6 744 1112 The pnmary clarifier demgn cntena are smnmarlzcd
as follows: :

- Surface loadmg (at maximum dmiy ﬂow) 35 m3ln12/d'iy ‘

- Design flowrate :235,000 m3lday
- Surface area of cach clarifier _ : 839 |112

- Clarifier diameter . - ' ) o 35m

- Effective waterdepth :20m

- Number of clarifiers . . ':8uﬁits .

- Number ofclanﬁer clustcrs 12

anary s!udge produchon" The pnmaty ‘and excess sludge productlon (when excess
sludge is returned to the primary tanks) for the daily average flow rate’is 2,315 m3/day or 1.6
m3/min. at an average solids concentration of 2 %. For the maximuin process and operational
flexibility, the design will cnable biological excess (excess) sludge withdrawal handling be
either accomp]nshcd dircctly from the sccondary clarifiers or from the pnmary clarificrs.

Sludge pumplng to dlgeshon faclhtles. - The sludge pumpmg cycle is based on a sludge
blanket measurement. The quantities of sludge, primary plus excess sludge from the average
' ﬂow of 2, 31 lm3!day have been calculated and shown as fo|lows R

- Sludge volum_e 2 311 m3fday
- T8§ T £ 46,210 kg/day
- Sohds conccnlrauon T 20%

Scum management' Scum is removed from the clarifier surface by a rotatmg scum removal
- mechanism to a scum pit located near the tanks and is pumped from there to a scum drum
screen for scum removal. The filtrate is then passed through an oil trap for oil removal and
* then returned to the plant inlet channel for further treatment.  All removed scum and oil will
“be disposed of at the sanitary landﬁll A single, common sump serves all the sedimentation
tanks. “The frequency of scum pumpmg will be determined on thc basis of the scum pit level
control
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Controls:  The clarifier operation is manually controlled, but scum and sludge pumps will be
operated both automatically or manually. The clarifiers will be provnded with a torque limit
control and an alarm system.

Scum pumps in the scum pit will be operated both automatlcally and manually The automattc
operation will be controlled by the water elevations in the scum pit. S

Sludge pumps will be opcraled by timer settling. Whether primary sludge only or primary plus
excess sludge from the biological stage is pumped to the sludge drum screen and then to the
digesters. The removal of sludge from the primary clarifiers will be controlled using tlmers :
The pumpmg cyclcs will be eslabhshed on the bas:s of opcrauonal expencnco '

The sludgc pumpmg from the primary clanf ters is based on manual operallon by measuring -
the sludge blanket height (usuvally twice a day, morning and afternoon). Once the sludge
blanket height has been determined, the timing cycle for sludge pumplng fo the digestion -
facititics is manua!iy set for cach clanﬁer A .

Degi‘ée of insinjmentahon- Inslrumentahon wnll be smlple and consnst of a report on the
renning time totatizer for each of the pumps. This mfonnahon will be transmitted to and _
recorded at the central control room. Indication of the sludge scraper mechanlsm operation
(torque alarm) will be provided at Ihe cemral control statlon : =
4.4 BIOLOGICAL_TREA‘I’MEHT

4.4.1 Aecration Tanks

The design parameters for this process component are estabhshed as follows

- Design inflow rate S 1235,000 m3lday or 2.72 m3lsec

- Average inflow BODs concenlratlon o 19 mglt
- TotalBODs - :21965kglday . |
- -~ FM A ' :03kg BODSIkgMLVSSId
- MLSS CrL66Tmg .
- Hydraulic detention time ~ - * : 6.3 hours at maximum daily flow - '
- Recycle capability L _:SO%ofmaxmlum dally ﬂow _ S
- Liquiddepth 0 :55m ‘ R
- " A'eralion system R ::Bubble dlffusers R :
- BOD removal effi cuency L :895%(combmed wnth clanﬁers)

Reactor geometr} ~ The blologlcal sys{em Iayout wnll be i in tank modules f he selectlon of -
acration tank geometry is detenmined to make the ma\mmm use of lhe avaliable space. Tho 7
contact reactor geomelry is summanzed as follows ' :

_‘-'__Ta.nk_width - - SSm

- Liqoiddeolh LSS m s
- k"]‘ankleogth L e 16T m .

- Nuhlheroftallk_s"_= o Y32 units

- Effective tank volume = 162,176 m3
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Flow distribution:  The design calls for maximum process flexibility. Hence, 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 maximum daily flow rate of 2.72
m3/sec. plus maximum recycle flow of 50 percent based on the maximum daily flow.

Air supply:  The air requirements for the reactor tanks have been calculated on the basis of
0.0772 Q (kg Op/day). Distribution of air to the tanks expected to be even to every ditch,
however, there may be occasions when this will change. Thus, the design of the air
distribution system takes this inlo account and have the ability to respond to such changes in air
demand. The air delivery system will consist of air diffusers. The system will have the
capability of maintaining a mixed liquor dissolved oxygen concentration of 2.0 mg/l.

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- sntu dissolved oxygen
concentration wdl be used

4.4 2 Final Cianfiers

Hydraulic loadmg and area requnrements. The hydraulic loading rate for the clarifiers is
21 m3/m2/day at the maximum daily flow rate of 2.720 m3/sec. Thus, the surface area required
'_ofeach clarlﬁer is ca!cu!ated to be 1,424 m2,

' The final clarlﬁer desxgn criteria a_re summanzed as follows:

- Surface loading (at Q méx.) ' : 21 m3/m2/day
.~ Design inflow rate . 12720 m3lsec
. - Tank surface area . . o 1,424 m2
- Clarifier diameter -~ 145 m
- Sidewater depth :3.5ul
- Numberofclarlﬁers S "':8units

. Sludge produchon' T he secondary sludge producnon data for the danly average flow rate of
are as follows : :

- TotalSS . -7 :23.13 ton/day

'*‘_- Sludge concemrauon ' 105 %
SIudge volume o ' . : 4,626 m3/day

The excess sludge wnthdrawal handlmg be either accomphshed dlrectly from the clanf‘ iers or
through the prinary clarifiers. In the latter case, the excess sludge is pumped from the clarifiers
" to the flow distribution chamber of each clarifier. The excess sludge settles with the pnmary
sludge anid then pumped to anaemblc sludge digesters. : : :

Return sludge pumps' The pump capacnty is determmed based on lhc maximum IOO %
sludge retum ratio of the reactor tank 1nﬂ0ws T he pump design paramelers are as follows

No l pumps . _

- _Pumplype 4 o o o Centnfugal serew pump
© - Pumpdiameter o a250mm
- Capacity . - . :'_ - 8.2 m3/min.
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- TOH " S o i 10m
- Numbér of pumps - o 10 sv:'_:ts'
- Motor output . 30kW
No.2 Pumps
- Pump typb . L Ccntnfugal screw pump
.= Pump drim.nclcr o o :350mm
_ - Capacity . - . - =~ : 8.2 m¥/min.
-TDIHL :10m
- Number of pumps . 10 sets (for additional 50% relurn sIudge}
- - Molor ouput . : 37 kW

Excess s;ludge pumps: rhe excess sludgc of 5 859 m3lday or 4.1 m3lmm wnl] be sent
-~ gither directly or through the primary clarifiers 1o the sludge thickeners. The cnterm for lhe _
pump eqmpmenl are as follows: : :

- Pump type . :'_Centnfugal screw pump
- Pumpdiameter .~ - :250mm .

- Capacity S N m3hmn.: .

- TDH -~ - . t1om

- Number of pumps ‘_ , Y s»ts (mcludmg2 slandby)
- Motor output T :22 kW -

Controls: - Clarifiers will be operated mamially, whereas sludg:czpiﬁri\ifs: will be operated both
automatically or m'mmlly T he clarifiers wﬂl be prowdcd w1lh a lorque hmlt comrol and an
alarm system. : : : SR

The sludgc pumpmg from the sccondary clanﬁers is based on manually measurmg the sludge . '
blanket height. Once the sludge blanket height has been determined, the timing cycle for sludge -

pumping to primary clarifiers or thickener facitities is manually set for each clarifier.- The
pumps turn onfoff scqucnllally based on the on off time increments for each of the clanﬁers
~ There would be readoul showmg that pumps are o and lhe mdmdual pump runnmg times.

l)egree of instrumentation: inslrumentahon will bc simple and consns{ of a report on lhe

running time tofalizer for each of the pumps This mformanon will be transmlttcd to and
“recorded at the control room. Indication of the sludge scraper mcchamsm operalion (torquc

alarm) wnll be prov:ded at lhe comrol slauon - '

'4 4, 3 Chlonne Contact Tanks

Chlermahon system. , !-Or dlsmfechon of lhe wastewater before its dlscharge o

watercourses, the disinfection system capacily is sufficient to produce an effluent that will meet -

the coliform bacteria limits specified by the standards for that installation at all tisme (e.g. total
coliform bacteria and fecal coliform bacteria mimbers ‘are ‘1 million and 10,000 MPN/100 a},
respectively). This condition must be attamable when mammum ﬂow rates occur and durmg .
emergency condlttons :

Thc solution chlonne d:smfectlon system consusls of contacl lank chlonnatlon equapment
housing and storage, and ancillary services. Means of removal of soltds from the tank bottom
are to be provided. Skimming devices w;ll be provided in all contact tanks .
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Design parameters: . The desngn parameters for the chlormc contact tank arc as follows:

: 235,000 m3/day _

: 15 minutes at the design rate of flow

.~ Capacily of chlormc feed systcm 13 mg/l at the h}ﬁxinu'nn flowrate
- Hypochlorite storage capacuy - 80 m3 ('8‘ days)

Hydrautic maximum ﬂ0w rate
Contact time

Duplicate disinfection systems will be provided. Wherc only two units arc installed, cach will
be capable of feeding the expected maximum dosage rate. :

Conhct tank geometr) The pnmary purposc of the contact fank is to prowde the
detention time necessary for the chlorine compounds to reduce the bacteria to acceptable level.
The design aim is to minimize the short- -circuiting and dead spaces through basin configuration
and flow pattern control. The chlorine contact tank will be of reinforced concrete longitudinal
baffled basin, which will have a large effective Iength to-width ratio. The contact lank

geomctry is summanzed below

.

- Number of tank units
.. .= Channel width dm .
. - Channel depth o 4mo
“~ Channel length - -+ o :204 m
o Tank efective volume - 2,448 m3
- Fffeclwe water depth 2 3m '

Equipmen!. ’lhe mstalled capacity of a chlorme feed system wnli be sufficient lo prov;de a
dosage of 3 milligrams per liter at the maximum design rate of ﬂow The fecd cqulpment will

" consist of the followmg

Solullon storage tank

FRP cyfindof type -

- Type

- Internal diameter 2,800 mm
- Height | 3,900 mm !

- - Tank capacity 20m3
- Numhe; of tanks - 4‘u'ni‘ts'_
No.l l feed pumps ' &
" - Type - o . Dlaphragm pump
- - Discharge capacny : 6L/min.

- Numberofpumps 2units -
No 2 fccd pumps ' _
- - Type o D:aphragm pump '

- Dischar‘ge capacity 13I/m1n _

- Numbefof pumps 3umls(one standby)

Housmg and storage. " Local, state '1:1(] federal safety 'requiremémé' including fire code, will
be carefuily followed in stormg and handlmg of chlorlne contamefs cylmders or tank cars.
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Ventilation:  Forced, mcchanical ventilation is to be installed _which will provide one
completc air change per minute when the room is occupied. Adequate prowsuons will be made
to insure lhat one complete air changc per minute is provided when the room is occupied.

The pumpmg station is of dry well lype bemg separated completely from wet wclls A special
attention is given in the inflowing channel and wet- Well demgns to prcvenl grlt selllmg in the
wells. ‘

Prowsmn shall be made to facnhtate casy removing of pumps, motors and other auxiliary
cquipment. Suitable safe means of access should be designed to the dry well of the pumpmg
slauon :ncludmg stalrways handralls and gralmgs whcre necessary.

Adcqlntc ventilation should be consldered for lhe wel- and dry wells: For the pump toom’floor
below the ground surface, mechanical ventilation is provided, so arranged as to independently
venltilate the dry \\ell The wet- \\ells \wll be open and no mechamcal ventllator wnll bc
provided. ' : :

4.4.4 EFFLUENT PUMPING STATION

Pump equipment and operation control: - Totally eight units of pump are planned, four
pumps each for the wastewater and stormwater, including two-standby. - The pumps are
designed to have the same capacity 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

standby diesel engine operated pump wnll accomplish the pumpmg slatlon opcratlon '

The pump snzcs numbers and capacmes of the wastewater pumps are as follows

- Ne.l Pump Umls : -
Type of pumps Verltcal cenlnfugal mlxed ﬂow pump
Pump diameter : 600 mm
Pumip discharge capacity: 50 m3lm1n
Fotal dynamichead :50m
Number of pump unit : 4 units

Motor output : 60 kW

- No.2 Pump Units - : : )
Type of pumps : Vertical uenlnfugal mlxed flow pump' o
Pump diameter - : 900 mm : : L

Pump discharge capacity: 100 m3fm|n N
Total dynamic head - :5.0m 7
Number of pump units : 2 units(l s{andby)

_ Motoroutpul 1116 kW L

- No3 Pump Units | ‘ e
Type of pumps Vertlcai ccnlnfugal mlxed ﬂow pump S
Number of pumps ~ : 2 units (1 standby) -
Pump diameter 1900 mm

Pump discharge capaoily' 100 m¥/min’
.. Pump total dynamic head: Sm

Number ofpump umts : 2 unils . -,

I‘ngmo oulput 173 ps -
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Wet-wells (pump wells):  The wet-well is divided into two separated compartments for the
convenience of cleaning and inspection of the well. Each well is designed to have an individual
wastewater inlet. S

In order to prevent unnecessary vortices forming in the wells, particular considerations are to
be given to the bottom slopes and arrangement of suction pipes, thereby providing optimum
hydraulic condition for the pump operation.

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

Dry-well (pump room): In the dry-well, sufficient room is to be maintained between
pumps to move the pump off its base with ample clearance left over between suction and
discharge piping, and room for on site rcpalrs mspectton or removat from the room fo the

~ surface for repairs.

.The size of dry well is to be determmed bascd on the numbcr and type of pumps selccted and

piping arrangement. A sufficient space belween the pumps should be taken each at the both end

~ of the room. The width should provide a sufficient space for the rt,qmred lenglh for pipes,
* valves and clearance for maintenancc and repalrs

Al safety and other requlrements are also to be 1mplemented in accordance with local and

national safety codes and regulatory agencies Prows:ons should also be made for dramagc

' from pump wafer seal connec(mns

- Plpll‘lg and valves. Sucuon dlscharge and header plpmg in the station are sized to be

handle the flows adequately. Pipes are sized so that the velocity in the suction Iine should not
excccd l. 5 mlsec, and the dlscharge plpmg 24 m/sec -

Va!ves are to be prowded on the suction and discharge side of each pump to allow proper'
maintenance of the unit. To the discharge pipeline, electric motor-operated butterfly valves and
the check valves shall be mstalled to ensure the operation of each pump.

" Hoisting equipment. . An eIectrlc overhead bndge traveling crane will be provided in the
motor room for handling of equipment and materials which cannot be lifted readily or removed
from the stahon b) manual Iabor _

T he crane will be prowded in the motor room for handlmg of equipment and matenals which

'_cannot be hﬁed readlly or removed from the station by manual labor. "

'4 5 SLGb’éE MA&AGEMEN%
'4 54 Gfavity Sludge Thickeners |

. The des:gn of grav:ly sludge thtckeners should consnder the type and concemratlon of s!udgc,
 the sludge stabilization processes, the method of ultimate sludge disposal, chemical needs, and
" the cost of opcrallon The pumping rate and piping of lhe concentrated sludge should be

sclccted such that anacrob:c condluons are prevenled
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Design basis:  Equipment and piping must be dcsigned to deliver sufficient dilution water to
gravity thickeners. - Hydraulic loading to producc overflow rates of 16~33 |113l11121day will be
maintained to prevent seplicity.

The loadmg rates and |esultmg soltds concentration for grawly tluckenlng are as follow

- Avcragc sludgc production volume : 6,’]05 m3fday '

- Sludge withdrawal rate : l,056|113!dny -
- Input sludge solids I AN
- SS loads_. L.t 60kg/m2iday

Tank gcomelry Thickener tanks geometry is summarized as follows: . . . ..

- lauk shape : S . ... - iCircular
- Number of tanks C O tdunits
.= Internal diameter , ; - :16m N
- Sldewalerdepth B _':'4m LT
o Effective tank surface arca 804w 1112
- Tlnckemng mechamsm L :Rotatmg type scraper suppoﬂed by center

' column with pickets

" Equipment features: . Heavy-duty scrapers capable of _wl:lhs;andmg_ extra heavy torque
loads should be provided. The thickener mechanism may be provided with pickets to help
" facilitate the release of water from the sludge. The drive mechanisms will be attached with a
skimmer. The collected scum will. be discharged into a central scum: pit: located at.the .
thickeners, Ability to add chlorine solution should be provided to prevent sepiicity.: _Tank
covers and odor controt systems may be considered depending on adjacent land use. .

‘ Sltldge pufnps' ’[he pump capacny is 50 dclermmed that lhe pumps can send the thickened
sludge within 8 hours. Speelﬁeattons of these cqmpmcnt are as follows: :

- Type - '. R ':"Sludgepumpwnh suclionscrew _

-~ Number of pumps .- " R 3 seis (one standby)

- Diameter ~ - 100mm
- Discharge capacity B ) m3/rr_1m'."':

—,.rDH o .. " J ST ,2[}“‘! L NI R IV SRR
- Motoroulput ISKW o o 0l e

Drum screen: Prlor fo pumpmg “the prunary or secondary £XCess sludge lo the sludge o
thickeners, the sludge will be screened by a revolving drum s¢téen’ for the removal 6f coarse
materials. The sludge pumps send the studge to the drum screen and then sereened sludge flows
into the sludge thickeners. ~ All removed coarse materials will be dumped from the screen and
collected in a bin that will be emplied manually into trucks and hauled to sanltary landﬁll for
- fi nal dlsposal The spemﬁcahons of the drum screen are as follows o :

- l'ype R - _' _ : Rotarydrum screen
- Number of scfeen . 1 oset '

- Screen open_mgs . 4mm

- Screening capacity ' :'2m3/min.'
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- Motor output ~ 0 104kW

Controls:  Tanks will be operated manually, but sludge pumps will be operated both
automatically or manua!ly The plckcts will be provnded with a torque I1m1t control and an
alarm systcm ' :

Sludge pumps w1ll be operated using on/off pump controls and timers. The sludge blanket
height will be determined manuall)r © Flow rate of dilution water when used will be measured
and recorded. S S

4.5.2 Anaerobic Digestion Tanks

Digestion process:  Active digestion, concentration and storage will undergo in single
anaerobic digestion tanks. There will be two clusters consisting of 2 independent di'gestion
" tanks. Mechanical inixing systcm hcatmg and gas collcctlon systcms will be prowded 1n each
of lhe tanks

T he thlckened sludgc \Vl" he pumped to the dlgesllon tanks after passmg lhrough a drum screen.
The digested sludge will be drawn by gravity to the storage tanks in the sludge dewatering
building. The producad gas W|II be Ied to gas holders after desnlfurlzmg in gas scrubbers for
the use of bo:lers : :

) Design basis: The total dlgestwn tank capacnty are dctcmuncd by ratlonai calcu!atmns'
based upon the followlng factors e :

- lnput sludge SO]ldS : _ ;0 13697 tday

- Sludge input -~ : 1,056 m3/day
- Sludge output 80l m3/day =
- Temperature to be maintained in the dlgcsters 1 35 °C
- Solid detentanme_ ) : 20 days ' o
- T he degree and extent of mnxmg m the dtgesters - Moderately mix
‘- Reqmrcdtankcapacnly R 1 126m3 o

' Tank geometry - The tank shape will be high vertical cylinder with conical floors. The
d1gesler tank capacity is calculated based on the estimated sludge’ production in 2010. The total
number of anaerobic digestion tanks required is 4 !anks in two clusters wnth Ihe same capacﬂy
© and conﬁgurauon Tank dlmensmns are as follows: ‘ :

B ‘i“. Tank shape _' R : :(Smglc stage, hlgh vemcalcylmder wnh &
B , - 7 conical floors .
- '_Tank éapac_ity S 15,580 m3
-~ Tank diametef. - = - :175m
- Tank eﬂ‘ectivc water depth - P3lm

Sludge inlets and outlcts- - Recirculation, wnhdraWaI and relurn pomls should be prowded

to ¢nhance fléxible operation and éffective mlxmg The retunis will be discharged above the

-~ liquid level and be located near the center of the tank. Raw sludge feed to the dlgestcrs w;ll bc'
made either through heat exhangers or dlrcctly to the tank. :
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Sludgc withdrawal to dewatering system and disposal will be from the bottom of the tank. This
pipe should be interconnected with the recirculation piping, to increase versallhly in mmng the
tank contents. Additional allemalwc withdrawal lines will be prowdcd : :

Sfrmplmg Samplmg hatches wrll be provrdcd in all tank covers wrlh water seal tubcs
extending to beneath the liquid surface

Mixing systems: : Sludge mixing systems will be mechanical recirculation type. The mixing
system will be designed such that routine maintenance can be performed without taking the
digester out of service.

4, 5 3 Sludge Gas System

Gas collec(ron, piping and appurtcnanccs' - All portions of the gas system, including the
space above the tank liquor, storage facilitics and piping, will be so designed that under normal
operating conditions, including sludge withdrawal, the gas will be maintained under positive -
- pressure. All enclosed arcas where any gas leakage might occur will be adcquately ventilated.
Gas meters, with by- pass, wrll be provrded to meter fotal and waste gas produclron

All sal‘cly cqurpmen{ wrll bc provrdcd whcre gas is produccd Pressurc and vacuum rcllef
valves, flame traps, gas detectors, and automatrc safcly chut off valves wrll be prowded.

Gas Utilization equipment:  Gas- f red boilers for heating drgesters wrll be locatcd in.a
separate room not directly connected to the digester gatlery. Gas lines to these units will be
- provided with flame traps. Gas piping will be of adequate diametcr for gas ﬂow rate and will
slope to condensate traps at low pomls

Electrical fi xlures' Llectrlcal ﬁ\rtures and controls in enclosed places wherc hazardous
~ gases may accumulate will comply with the focal or national codes. Digester galleries will be
isolated from normat operatmg areas to avoid an estensron of lhe hazardous locatron

Waste gas: - Waste pas burncrs wrll be rcad|ly accessible and wrll bc located at Ieast 8 meters
away from any plant structure if placed at ground level, or lhey may be Iocatcd on the roof of
- the control bmldmg at a height of not less than 0.9 m from the top of the roof

All waste gas burners will be equlpped wrlh aulomatrc rgmuon such as a prlot hght ora devrcc
using a photoetlectric cell sensor. Necessary approvals from the tocal authorities concemed
will be obtained for burning any waste gas and any othcr cmlssrons from the trcatment plant

Auny underground enclosures connecting with drgcslers or contammg sludge or gas prpmg or -

equipment will be forced ventilated. T he prpmg gallery for drgesters should not be connected to
other passages.

Digcslcr heating: Dlgeslers will be conslrucled abovc ground water lcvel and surtably
insulated to minimize heat loss. o . - ;

Sludgc will be. heated by crrculatmg the sludge through external heaters Prpmg may be

designed to provide for the preheating of feed sludge before intreduction to the dlgesters

Provisions will be made in the layout of the piping and valving to facilitate cleaning of these
lmcs Heat exchanger studge piping will be sized for heat transfer rcqurrcments T

The boiler should be provrded with suitable automatrc controls to mamlam ‘the . bmler
temperature at a fixed rate, to minimize corrosion, and to shut off the main gas supply in the
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“event of pilot burner or clectrical failure, low boiler water level, or excessive temperatures.

Thermometers will be provided to show tcmper'itures of the sludge, hot water feed, hot water
return, and b01lcr water.

Access manholf:S' At least two 90-cm diameter access manholes will be provided in the top '
of the tank in addition to the gas dome. There should be stairways to reach the access manholes.
A separate sidewall manhole will be provided.

Safcty: Local, and national safety rcquircmenls must be reviewed and complied with. Those
requirentents take precedence over the requirements stated herein, if more stringent, and should
be incorporated in the design.  Nonsparking tools, safety lights, rubber-soled shoes, safety
harness, gas detectors for inflammable and toxic gases, and at least two self: comamed
breathmg units WI" be provided for CMErgency use. '

4 5.4 Gas Holders

_ _Thc dlgeqtlon gas is Iecl to gas holdcrs via gas scrubbcrs, \\hereby lhe gas wull be dc sulfanzcd
" and used for the boilers. Wastc 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 in3 of sludge gas. Thus, the
total daily gas production is estimated to be 10,999 m3 The gas holders will have the minimum
gas storage capaclly of 8-hour gas production. The geometry of the gas is as follows:

- T}rpe. : IR Dry seal gas holder (membrane seal type)
- Number of units . @ 2. ' : :
- Diameter - : 16m
- Height - 2 17m
- Capaclly SRR 2 000 m3.

" 4 5 5 Belt Filter Press Sludge Dewatermg :

- The dally dlgesled sludge of 801 m3 is drawn by grav1ty into the slorage tanks Iocated in lhe

dewatering building. The digested sludge producuon rate and the reqmrcd dcwatermg

' equnpment are as summanred in the fo]lowmg

- Total dtgested sludge productlon : 801 m3/day

- Tolalsludgesolids -~~~ : 24.03 Vday
R Deivaiering équip'mént type - - : Beltfilter press
= Yiélds per umt lcngth ) Co 130 kg!mfhr
- _FlltchIdth B o 3m
. .Dallyoperahontlme N -\i o 6hours S
- Working days per week E _ _:- 5 days
-+ Solids load per hour'- i 5,607 kefhr.
- - Requnred flter press ‘equipment dunits”

Composmons and Functlons. : An air cylmder operated eccentric valve will be mstalled on

. the line between the digester and the storage tank. The sludge from the’ storage tank is pumped
© tothe coagul_gtlon tank of the dewatering equipment (belt filter press) by sludge feed pumps.
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- The coagulation tank is to mix the polymer with the sludge. On the other hand, polymer
solution are mixed and then pumped into the coagulation tank of the belt filter press. For the
above, dry polymer is stored in hoppers, and led into dosage tanks by metering feeders and
finally dissolved and stored in the dosage tanks. 'lhe polymer system shaIl h'we unifs of
motorlzed horst for unlmdmg chemicals from the Iruck :

The dew_atcred sludge (sludge eake) is conveyed toa cake yard by trough belt conveyors. The
filtrate, together with belt filter cleansing wastewater is returned to the process wastewater
storage tanks by gravily and then pumped to the inlet of the screen chamber by process wastes
return pumps. Two units of electrically operated overhead crane are provrded in lhe building
for drsmantlmg and reparrmg lhe dewalermg equlpment : :

4 5 6 Process Wastewater Return Pump Facnrtres

The process waslewater return pump systcm is to return lhe process wastes (| e. bur!dmg
wastewater, digester supernatant, belt press ﬁllrate and scum ﬁllrate) to lhc sercen inlet
chambcr for l‘urlher treatment. - o : : :

6, LAYOUT OF FACILITIES

Lrsts of equrpment aré sumniarized rn Table All4.1. Main structures of the WW’IP such as
primary scdimentation tank, aeration ‘tank, final sediméentation tank; studge thickener, sludge
digester, grit chamber and oil separator, chlorination chamber, screening & pumping station,
and effluent pumping station are shown in Figure AlL4.1 to AIL4.9. The strictures and the
Ia)’out of facilities is desrgned based on the demgn basis descnbed above and lhe ac{ual site

condltrons . -

6. ELECTRICAL INSTRUMENTATION AND CONTROL Facrunes :

Thrs purpose funetrons and oullme of the major eleelrrcal eqmpment mstrumentatron and '
control works are described here. The nuinbers, shapes sizes, and brief speorﬁealions of the
equrpment are provided for the preliminary engineering desrgn purposes, and-are subject to
minor changes at the detailed design stage. - The numbers; sizes and motor outputs of the
~ equipment are listed in Table AIL4.1. Bt SR o SR

8. 1 GENERAL

The basre requirements for the eleclrrcal mstrumenlauon aud conlrol eqmpment at the
_wastewater treatment plant are adequacy, reliability and safely Adequacy of the major
equipment such as circuit breakers, power transformers and the molor ‘confrol centers are
determined largely by the continuous current requirements of ihe lrealmenl plant loads and the
: avarlable short crrcurtcapabrhly of the power supply : :

The rehahlhly oflhe eqmpment concerns the eapacriy of the eleclrrcal system to dehver power
when and whcre it is requrred under abnormal as weII as normal eondmons

Safety 1nvolvcs the prelecuon of plant personnel as well as lhe safeguardmg of equrpment_ :
under all condrtlons of operatron and maintenance. : S : '

The electneal system should be desrgned wrth enough ﬂexrbrhty to permrt one or more
compounds to be taken out of servrce at any Irme without mterruplmg the operanon of lhe
plant. o : : :
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The generation of power from wastewater gas production will be econonucal if lhc power is
effectively utilized for the plant operation or other purposes.

The design of the wastewater treatment plant electrical 5)slem must conform with the
appllcablc local codes and rcgulatlons . -

6.2 _ELECTR:C POWER FAC{LM :
6.2.1 General

The basic power distribution system can best be described as a sccondary single sclective
~ system. One clectric power line shall be received at the main substation. Anolher separatcd Imc
should be planncd as a stand-by usc in the fulurc :

The received power wnll be stepped down by the two main transformers and conncctcd to the
380 V bus line. Each transformer shall have a capacﬂy for all loads in the lrealmenl plant by the
year 2010.

The 380 V wnil be stcpped down to 'nmllary power dlslnbmmn voltagc (l:ghtmg and
. receptacles ctc ) by lransl‘ormers thal arc mstallcd at reqmred Iocauons

The proteciwe relay syslem shall be consndercd for propcr protccuon of the elcclncal
cquipment in adequate/proper manner. Extensive zone protection will be considered for the
parallcl operauon of Ihe gencrator with uuhly power. :

Spec;ﬁ&.allons of the clcclr:c po“cr f'mllly, current capacuty ‘short- carcmt cap'wlly, etc shall
- be designed taking into consideration any futurc expansion. : '

7.2.2 Power Requ;rements of the WWTP

. As described in some de!all in Tabledfl 4 1, the WWTP mcch‘lmcal equlpment requirc lhe
maxitum electric power supply of 365935 kW, cxcluding standby eqlupmcm The electric
pou er requirements by process are as smnmanzcd in the following: IR

Process ' ' Equipment - Motor outputs (kW)

No.
1. | Sereens | Mechanical screens:’auuhar) equipment < - T123
2. | Gritchambers oo Blowers : o T 3196
3. | Influent pumps .- Pumps, valves _ : R ST LI47.0 ¢
4. | Peimary clasifiers : Sciapers, sludge pumps : 150
5. | Acration tanks blowers Blower, filters, cranes, . : 7632
6. | Finalclarifiers = | Scrapers, sludge pumps, - o 1 I X )
7. Chlonnc contact tanks Chemical supply pumps o S RE 1.2
8. | Sludge l_hlcl\er_acn | Scrapers, shidge pumps, valves, screen I ; 328
9. SlngCEEgcslion tanks Mixers, pumps, valves, heaters, fans blov.w_- - - 2095
10. | Sludge dc.\\atering o Belt fitters, conveyors, pumps hoists, auxiliarics : 218.8
1. ] EMuentpumps -~ - | Pumps, valves S : 365.0
‘Total power requirements : S S 3,659

- Note: Standb)'s are e.\'cludcd.

6 2 3 Power Generator _ '

An cmergency e!eclnc power generator of minimum-300 kW capacaly should bc prowdcd F he
‘generator IS drm:n by a dlesel engine and will be used as the minimum plﬂnl electric power
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source when the power supply is suspended. In order to attain the intent of the above design
concept, the generator power tine should be connected to the %7 V bus ling which is charged
by the utility supplied power. :

6 24 D C. Power Supply

Uninterruptable D.C. power is supplied to breaker control circuit and an emergency lighting
facility. Consequently, uniterruptable A.C. power supply for instrumentation and PC system is
converted from D.C. by means of an inverted unit.

A scaled lead-acid stationary battery set shall be selected for this purpose due to its excellent
quality features, The capacily of the baltery set shall be designed by the requ]rcd current and 30
minutes discharge time.

* Each bunldmg within the plant wiil have its own mdependem umnlcrruptable power source unit
for better and more effeciwe ullllzallon of the filtered/undistorted power source.

6.2.6 Motor C_ontrol Facility

Power feeder to the motors and wiring to the controlling equipment is accomplished through
motor control center and relay cubicles. The motor control center and the relay cubicles are -
divided into individual facility ccnter and relay cub:clcs such as one set for clanﬁers and
anolher for scum screen area.

Each mofor must be opcrated manually from the contiol station to be located”a:djaé'ent to the
equipment. The control panel will be eqmpped wnh swntches for operatlon status Indlcatlon and
melers as required.

Major control sequence is to be accomphshed through Ihe relay cublcle as required for each
mechanical equlpment o

The sub momtormg panel is to be prowded in the room for lhe purpose of delalled momtonng
and back- -up operation, : :

Type of cables/wiring to be utilized, conductor sizes, cable routing/layout and arrangement

methods, etc. shall be determined appropriately through the detailed design stage of the project.
6.3 INSTRUMENTATIO_N

6.3.1 DeS|gn Basis

Instrumentation is an nnponant tool of thc wastewaler Irealment plant because it msures an
easy and proper operation and maintenance of such facilities. The equipmént should be selecled
carefully considering its purpose, reliability, locations and costs. They should meet the speclf C
functional needs of the pamcu!ar equlpment with spec:al attennon dlrected toward operauon
requlrements

6.3.2 Major Momtonng Instrument

Major equipment to be mslallcd are summanzed below Each equipment has an indication
meter, an afarm, etc. : R

- Water level in entrance chamber <o . ;5 Suspended type_levalrmete‘r.
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- Grit chambers ; Parshall flume

- Gates opening at influent chamber, screen ; Potentionmeters
- and grit chambers, primary bypass gates,
- and plant effluent gate :

- .- Primary setiling tank, mcommg flow © + ; Ultrasonic flow meters -
= Primary sludgé flow " ; Electro-magnetic flow meters
- 'Recewmg water level at plantefﬂuent gate b0\ ; Suspended type level meter
- -~ Dissolved oxygen al aeration tan!\s ; DO meters, air flow meters

- Secondary s_ludgc flow .. ; Electromagnetic flow meter
- Digestion tank temperature ; Thermo-coil
- Digester outlet gas flow . ; Orifice flowmeter
- Generator/Heater gas flow © s Orifice flowmeter
- Digested sludge flow . .~ ;Electromagnetic flowmeter
- Feed sludge/polymer dosage flow - . - ; Electromagnetic o
S Sludge tank/dosage tank level ~; Bubble tube level meter .
- Thickened slidge Tlow | to dlgesters Lleclromagneﬂc flowmeter
. - Biogas flow rate to power generator ; Orifice flow meter
~ . and gas heater 7 o -
T Temperature dlgesler return wafter ba:.m - ;Thermocoil

~temperature and hot water basin temperature
{outlet water from engine generators)

g 6.':-3._:'3___Supefvisory Control and Data Acquisition System

The system can best be described as a local, independent, process confrol network with

_ supervisory, central, monitoring station consisting of hard graphic indication (MIMIC) pane!s
~ and soft monitoring/control station consisting of graphic screens, keyboards, printers, etc. The

basic de_sign pf lhe system will be classif_ied as follows:

.~ Local instrumentation/control station;
- Local process control units {Programmable loglc controllcrs),
- Hard graphlchlMlC panel; - - . '
- Redundant data highway; - o _
* - “[lost computer system and real tlme data storagc, :
= Ilistorical data retrleval T -
- Workslalmns

6'33 'Léeal Instrumentationfceﬁffdi 'Sfat'io:n' |

rhe local mstrumentatlon/eontrol station will prowde a momtormgfconlrol pomt for each
process equnpment in the event of compuler failure, data highway failure, etc. These w:]l be
four lo¢al mstrumentationlconlrol panels one for eaeh of the followmg areas:

& - Prellmmaly treatment facnlily;
- Primary treatment facility;

- = Secondary treatment facility; -
‘- Sludge digestion facility; =~
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- Sludge dewatering facility; and
- Power generating facility,

Equipment control, status indication, alarm conditions, indication of measured quantities of
process variables, equipment runtime, cte. will be hand wired to the aforcinentioned local
panels as back- -up plant operating and monitoring station. Instrumentation/control panels will
be located in lhc electrlcal room of thc respective plant process control bul!dmg

The electrical rooms will be cnvironmentally controlled for cquipment protection. Local
|nstrumenlatronlcontrol cabinet wrll also house the individual instrument loop power supply
unit. .

6.3.5 Local Process Control Unlts (Programmable Loglc Controllers)

Programmabie Log_rc Controllers, heremafter named as PI_,C,wrll be utilized as the
interfacing/control means with field equipment. ‘the PLC technology i 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 raprd developmenl Ienhancements made to toda) s PLCs in comparison to
the distributed process conlroller technology ‘

- Each PLC with lts respectlve l/O's power supply, etc wrll be housed in a separate cabinet
independent of any ‘other local control andfor local instrumeit’ pariel. The design concept
derives the installation of one PLC unit ‘or PIC wrth hot back-up (as appllcable) in the
followmg areas: , Do :

s Prrmary treatment facrllty (smgle Pl C umt),
- Secondary treatment (singte PL.C unlt), Hod
- Sludge digestion facility (single PLC unit);- -
e ~Sludge dewater‘ing factlity'(singie PLC unit);’ S :
- On-site power generating facility (single PLC umt), and 7 R
- Cenlral control room in admlnlstratlon burldmg (PLC unit wrth hot back up)

6.3.6 MIM!C Panels (Hard Graphlcs)

MIMIC panels wrll be installation (Dlgltal meters) of selected measured process vanables -
(crucial variables) as depicted by the process andfor pracess design engineers. The foregoing -
indicating devices/instruments, etc. will be driven by the I/O modules of the PLC installed in
the administration building. Howevcr each MlMlC panel wrl! be mterfaced wrth ils own ulrhty
(one panel) ' - - B
Adequate spced is necessary to improve and msure proper response time, rapld overall dynamrc
data update, avoid network crashes, adequate service of host computer té'each local procéssing .
unil, considerable reduction of CPU halt-time and interrupts. of the host computer thereby '
uuh?mg execution time of the utrlrly in terms of length of runs (Conslderably less restriction
associated with Tength of hrghway), higher commumcatlon speed lower in cost mcludmg cost .
nnpact on PLC's and mstal!atlon cost relauve to any olher hrghway

. 8.3.7 Hlstorlcal Data Retneval

K Utrhzmg historical data retrrevat unit will assist plam engineers, taborato'r)-r personnel,
- operating/ maintenance personnel considerably. Row . and/or .. mampulated data wrll be
automatrcally transferred from the hand dis¢ to the historica! data retricval umt '
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Additionally, automatic filing system will be adopted. Actual size of this unit will be
determined based on real time capacity required by the system with consideration given to
additional space for crunched data, manually entered data, cte.

6 3 8 Work Statrons

A single engmecrrng!report generating station will also be mstalled in the Ccntr’rl Conlrol
Room. The operator's workstation will mainly be utilized for plant graphics, equipment control,
a point of monitoring lwe/dynamrclshtron data, alarms, ctc. All events historical data retrreval
unit and the hard disc drives. :

Equipment \\I" be installed on computer grade furniture. T he engmeermg workstations will
mainly be used for reports, trending, manual data entry, engincering computations, etc. The
third enginecering/report gcneraung workstation will be 1ns(alled in the plant's superlntendent s
office. - :

Emergency Irghling wrli consrst of emergency Ilghtmg for the rcqmred niininum rllumrnalron
and the guiding lamps. Battery supplled D.C. power is surtable for the powcr source until the
- plant gas generator is on. :

The motor conlr()l center and the retay cubicles are divided into individual facility center and
relay cubicles such as one set for clarificrs and another for scum screen area. Each motor must
be operated manually from the control station located ad_laccnt to the eqmpment The control
pancl will be equrpped with swrlches for operatlon

4

7. MAJOR PLANT BUILDINGS AND UTILITY SERV[CES

71 - GENERAL LAYOUT

Admmrstra{r\'o burldmg may eonS|st of several main areas eomprrsmg the control room '
_ Iaboralory, conf’erence 100NN, admlnrstratwe personnel area, etc

- The garden wnh vegetatron whreh along with lhe shape of the admrmstmtrve burldmg,
contributes to the control of odors coming from the processes bur!dmgs

All the buildings will be of one story type but some of them have double herghl ceiling as
required for ihe funclronal and mechanrcal needs meluded in that burldrng

’lhe workers area should mciude workshop, storage rooms reslrooms and a cafeterla for
workers. The workshop should be related directly to the service road of lhc lot to permrt easy
' transport of materrals and machrnery {o be reparred '

The service road wrll be joined Ihrough a gate to lhe entrance for visitors and park;ng arca lhat
may be open for emergency purposes. Only. authorized personn¢l may visit the plant. For
-vehicles of rnspeellon or visits to rhe plam a parkmg area wrlh thc ﬁberg!ass lype will be
provrded o ; o : o

T 2 ARCHITECTURAL WORKS

T he uneovered prehnnmry Facrlrtres could be a source of odors and as such, trees should be
planted alongsrde the plant fence to help mrnnmze odors. A Iandscape design is eoncewcd for
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the whole lot. There should bc trees and grasscs whercvcr lhey do not drslurb wastewatcr
treatment processcs.

The workers and administrative buildings are to be separated from other buildings, surrounded
by roads and communicated with the outside by an entrance. Shrubs and trees should be planted
in front of these buildings to help control odor dlspersron

Adrninistmtive building: The largest areas may be covered with concrete slabs. All the
areas may have brick walls, natural light and air conditioning. The fioor lcvcl of tlns bmldlng is
raised more than 3¢ cm from the ground to protect it from ﬂoodrng

'Ofﬁce room may have lhe capacily of iwen(y {20) persons with air condrlromng system
lrghlmg from 300 to 400 Ix. th necessary lockers desks and chalrs

In addmon to the space for laboralory, this area may also mclude restroom and storage room
with air conditioning, nalural 1nd arlrf' cial lrght and necessary dcsks and watcr analysrs
eqmpmenl - : :

Comrol and electrical equipmen't room may have air conditioning and' \feniilation sys{'em.
Lighting from 400 to 600 Lx, including eleclric room which is sepa'raled by a partition.

Workers roon: Thls afea consrsts of restroom for operallon and marntenance workers w:th
sho“crs and lockers This room is also rarsed 30 cm from the ground level

Depotfworkshop _ This room wrll be for small and brg parts of the planl equipment, roof
with metallic structure, brick walls, natural light and fans for ventilation. Lighting is 200 Lx.
Rooms separated by pamuons for tools storage, \\eldrng works, electric works ete.

" Generator room:  Main clcctncal building shall have a floor fevel rarsed 30-cm from the
planned ground elevation to avoid possible flooding. The building should face a road to perniit
the flow of machinery. Noise and vibration prevention measures shall be consrdered
Mechamcal ventrlalron system shall be provrdcd :

7 3 GENERAL CRlTERIA FOR THE STRUCTURAL DESIGN

Foundations: * The soil study performed under the feasrbrlrly sludy mcludes a sub: surfacc
survey of the plant site and surrounding areas. A total of four soil test borings, each 30 m deep,
were performed within the srte in addllton to lhe nerghbormg area.

Al the collecled soil samples were lestcd in lhe f' eld and laboratory to determme lhe )
characteristics of the soils, elassrfy them, analyze their behavior during eonslruchon or under
conslant loads :

Such recommendatrons refer to excavation systems conlrol of groundwaler foundanon levels
inclination of stope, coeflicient of lateral pressure, bearing capacity, expected settlements, and

all aspects that should be considered in the design and construcnon of the lrealmcnt plant :
~ facilities. - : '

The floor levels of the various component burldrngs of lhe plant wrll be rnstalled at a minimum
level of 30 e above the site finished mean grade level of 7 9m above mean Black Sea waler '
level (M W.L). . ' : : :
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Structures:  The main structures of the plant are cylindrical and rectangular tanks in shape;
pipes with large diameters; pumping facilities, and bu||dmgs l‘or the 'tdmmlstratron opcratlon
and maintenance purposes. : :

Thc detail design of all the structures shall be performed in light of obtaining sccunt)' cost
savmgs water trghtness durability, and casy to construct.

' Ccmcnt, aggregates, reinforcement steel bars, and concrete mix designs shall be in accordance
with the requirements of relevant Romanian Standards or equivalent international standards.

Loads: ‘The following loads shall be considered for the structural design, if applicable:

'_ ' ='Subprcssurc of groundwatcr level
- Lateral carth pressure
- Hydrostatic lateral pressure
. - Seismic loads - winds
- Forces due to temperature ‘
- Forces due to differential in humldlly
- Curing
- " Differential settlements
- .Dead loads -
- Liveloads
- Movable equipment
- Stanonary equrpment :

' The area is iocated ina zone of selsmlc risk. Accordmg to the Regulatlon P100/ 1992 the area
is located in & D- -degree seisnic 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 depending on its own conditions assigning lhe factors of security
o establtshed by the standards :

, 'lhe ctrcumstances shall be evaluated and consuiered in the plant structural design. Any
_ statronary equipment shall be taken as dead load except for the torque, impact and vibrations
thal rmght oceur when rotary eqtupment is involved.

Dcsrgn. " The basic matenal for the construction of the plant structures will be the
conventional reinforced concrete structures. Long span beams may be applled to the slructures
whlch may be of post tensmned wnh hlgh resrstance—cablcs P

The structure desrgn shall follow the Romaman Nauonal Slandards SIAS 4273/83 or
equwalent mternatlonal standards and pub]:catrons

MatertaIS° Al matenals to be consldered for the struClural and architectural designs shall

~ be subject to the relevant in the Romaman Standards or other equwalcnt 1ntemauonal
specrﬁcanons -
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7.4  PRINCIPAL PLANT FACILITIES -
7.44 Sto}m Drainage System

The planned site elevauon is 9.7 m above M.W.L. and the site is not snb_[ect to 100-year
flooding. The only inundation within the site might be of stagmted stormwater. Hence, an
appropriate drainage facility should be provided to handle the stormwater runofts. Surface
drainage may be of open channels or conduits lnslalled along the cdge of roads and then
discharge lhe stormwater into nearby drains. ,

7. 4 2 Water Supply System

The public water supply dlstnbullon system is avallable for the treatment plant water system
However, to secure stable clean water suppl) to be used for the process a snpplemental new
well may be dug . :

' 7 4.3 Samtary System

Wastonaler resullmg from pnbllc Ileallh waler usage Wlll bc dramed mto lhe sewer loeated
: wulnn the plant site. . : :

74, 4 Site Roads and Parking Areas

Sy ok

Roads and parkmg areas musl be paved wnh the pavement conmslmg of granular sub- baso and
basc course matenals with an asphalt surface. : Do '

7.4.5 Gradmg and Landscapmg

Gradmg will slope away from structures to lhe open channels or box culverls Landscaping
includes grass for the area around lhe roads, struclures and bmldmgs !‘n.es and shmbs Wlll bc
all along the fence ofthe s:te lnmls L :

 Shallow rooted smal! shrubs should be planted at arcas whcre pipe syslcms e\ust to avo1d
possible damages This w;ll climinate clogg:ng and damagmg of the | plpes o

The use of small lrecs around rmds 'md bmldmgs help lo gwe a human scale to the pro;eet
because slructures are usnally hi gh S

7 4.6 Slte Secunty

T he site must be closed w:lh a cham lmk fenee or other approprlate means. Fhe entrances Wlll
havc a gate with hardware locks to have lhem closed when necessary. ;

7. 4 7 Safety

Guardrails:  For walkways localed in ha7ardous areas of the slruclures guardralls must be'
used Guardrails shall be painted with sal"ety colors of yellow and black

: nghlmg There slnll be exterior hghtmg all over the snc along roads near the slruclures
and along the edge of the surrounding of fence. R - :

Ilfesavers. - There shall be one tifesaver at each deep and uneo\Jered struelnre such as
clarifiers and anaerobic ponds. : '
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Site Signs: A sign identilying the project and the owner should be put at the eatrances of the
site. A sign system for orientation within the plant, as well as a color code for elemcnls of the
buildings will be provided -

7.5 BUILDING UTILITIES
7.6.4 General Requirements

Systems to be considered for the buildings are:

- Ventifation systems to ensure personnel comfort and control of odors;

- Air-conditioning systems (o maintain personnel comfort and lhe bcst condltlons
for the electrical and eleclromc eqmpment

- Samtary and dramage syslems _
- Potable water su pply system and hot waler
- Storm drainage systems from roof areas;
"~ Fire protection systems; and L
- Ventilation systems to maintain the bcst condltlons of the meclmucal rooms.

7.5.2 De5|gn Basss and Cntena

' The buildings shall be generally des;gned based on thc follomng cntena exccpt those that
requlre special consndcratlons :

]ndoor desngn p'lrameters

= Offi ces Controi and Electrical Room

Temperature 2025 °C
Humidity -~ . :50~55%
-~ Machine Rooms ' '

Maximum temperature :35°C

Ventilation.
Air changes
- Machinerooms . : 4to 6:changesfhour
-~ Workshops - : 5to 10 changes/hour -
L Store rooms i 41to6changes/hour

- Rest moms and blower bulldmg 3106 chéngeslh()ur
‘Outdoor design paramcters

: '-_Telnperalﬁrc _
- Maximum temperature 139 °C
Minimum temperature ~ :-28.6 C
Average temperature Co SRR § I ¥

- Prccnpltalton _ _
426 mm/year (average)
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48 mm/month for summer time (July)
7.6.3 Specific Building Systems

Office building:  Air conditioning may be provided through a central air handling umt
Wash room area may have exhaust fans. Plumbing systems shall include domestic water supply
and sanitary systems.

Roof drainage should be connected to the surface dramage system which dlscharges ftows into
the drainage system in the plant site.

Mamtenance and stmage bulldmg lhls bulldmg w11l havc ehhausl fans for ventllatlon
The maximum allowable indoor temperalure may be 35 C '

Generator buildlng Roof and samtary drainage systems should be provnded Forced mIet
air and forced air exhaust systems shoutd used for this bmldmg :

'I'umpmg stahon' Roof and samtary dramage syslems and pdlable water supply system
“shall be provided. Portable hand extinguishers for f' re protectlon are (o be provided. Forced
exhaust air shall be provided at this building.

Aerated gnt chamber blower room:  Roof and sanilary drainage and pot‘abl'é water supply
systems shall be prowded Portable hand eximgmshcrs for fire prolccllon will be provided.

Natural ventilation shall be used.

_' 7.6.4 Enwronmental Condltlons

Temperature:' nghest minimum and average tcmperalures in Galau Clty area are as'

follows:

- Highest monlhly average temperature (Ju]y) 1226 C
- Lowcst monlhly average temperature (January) 3.1 C
- Annual average temperature ' 2105 °C

Humidity: Average humidity in Galati is 72 %, with 80 % or higher in winter and 65 % in '

Stntncer.

Wind: Predominant local wind direction i$ northeast icy winds and the southwest winds.

The wind speeds are in the range between 14 and 16 m/sec, generally higher in winter and

spring. Winds of northwest-northeast directions occur at 45 % frequency, but in winter time the |

north winds prevail at an average occurrencc frequency of 92 %.
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Table All.4.1 Lists of Equipment of Galati WWTP

(1) Screening System Equipment

Qutput

No. Equipment . Type Size and Qry Total out-]  Remarks
o S Specifications © [kWhunit] put(kW)
1]Screen channel influent | Cast iron made, motor 1200\ x 1200H 4 —
gates operated sluice gate Design depth :7.8 m :
2|Coarse screéns Manually screened Clear opening 100 mm, 4 —
{removable type) LomW x 3.3mH, 60° .
3|Fine screens Mechanically-cleaned, - [Clear opening 20 mms, 4 0.75 3
: C (intermittently operated) |1.6mW x 3.3mH '
4{Grit chamber effluent Cast iron made, manually [1.2mW x 1.2mH 4 =
|gates © 1 [operated sluice gate . - |Design depth :3.5m -
5|Gate for pump well - Cast ifon made, manually [0.8mW x 0.8mH 1 -
* |influent channel operated sluice gate Design depth 5.0 m
6|Screenings conveyors Trough belt conveyor - [0.5m Wx6mL 215 3
7|Screenings skip hoist Wire rope operated [03m’ x 20mH’ 1 22 22
8]Screenings hopper Steel made, motor sm’ 1 1.5 1.5
o " - loperated’ . . B -
9{Screening hoist - Motor operated hoist TtxomH x2iml - 1l 26 26
Sl L withrolfey o S - E ,
Total motor outputs of (1) ' 12.31kW
~ '{2) Grit Chamber, Oil Separator, Flow Measurement Equipment
No, - Equipment * . Type . Size and Qi'y 1 Output [Totatout-]  Remarks
IR R T Specifications < IkWhunit] put (kW) :
1]Aeration channel Influent [Manually operated, cast if [800mm W x 800mmH 8 -
pates made shuice gate - |Design hydrautic depth; 2 m ' S
2|Blowers Turbo blower $200mm x 30m’ s| 75 300{Standby excluded
: L S O
3| Grit collector Trolley with grit liRing ~ [3.8 kW x 380v 4 - 38 152
St sand pump ' T N E -
" 4]Gnt lifting pump Lifting of grit from grit  [2.2kW x 380v - 2 2.2 4.4
IR S chanriel to grit hopper S - : '
5}Aeration chamber éffluent |[Manually operated, cast  [660mm W x 600mm H 8 -
channel gates. . iron made sluice gate . |Design hydrautic depth; 2 m :
6]Flow measurement equipmiParshall flume 7-R. type 2 -
Total motor outputs of (2) 319.6|kW
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(3) Pumpin.g- Equipment(Main Pumping Station)

No. Equipment Tyoe - Size and Specifications | Qty | Output jotal out Remarks
- ' KW/ unit | put(kw)
1 [No.1 Pumps Vertical centrifugal mixed 600mm® x 50m/min. x 16.0 4 -
. pump : ' '
2 |No.l Pump electric motor |Vertical squirrel cage, water  [192kW x.1p x 400v 4 192 768
’ " |proot type ) :
3 [Suction valves Manually operated shuice 600mm®P 4 -
valve o 7
4 |Check valves Slow-closing check valve 600mm®P 4 - 7
5 |Discharge valves Motor-operated butterfly 600mm 4 02 08
valve h S :
6 |No2 Pumps Vertical centrifugal mixed 900mm® * 100m /min. -2 -
v puinp ' s160m . jw | o
7 |No.2 Pump electric Verlical squirrel cage, water  [370kW x 6px 400V | 2 370 . 370|Standby exchided
motor proof iype U . (- ) .
8 |Suction valves Manually-operated sluice’  ~ [900mm® 2 —
. ; valve : S '
9 |Check valves Slow-closing check valve | |900mm @ 2 -
10 Discharge valves Motor-operated butterfly 900mme 2 02 04
R valve ~ ! h
11 [No.3 Pumps Vertical centrifugal mixed 900mm®P * 100 /min. ~ 2| -
' SR c o {panip : 7 x160m” o (1) ) .
12 |No3 Pump dicsel engine [ Diescl engine 554ps ¢ T2 -
13 |Suction valves Manually-operated shuice 900mm® - 2 -
o vafve IEENE
14 jCheck valves Slow-closing check valve = {900mm® 2 —
15 |Discharge valves Motor-operated butterfly © 1900mm®. - .2l . 02 04 -
‘ ' o valve - Co R B BN DT
16 [Cranc for pumps " [Manually-operated crane 32tx25mHx 7TmWx 19mL| . 1 - | Girders by
_ R withehainblock -~ - | | building works -
17 |Main pumps seating water [Unit of waler supply pump - [40mm® xO.]m’/mir}. x35m A so22 2.2} With control
suply unit : 7 Pwith pressure tank ] S . Tl pand -
18 |Pump room {loor drain Submersible pump 6Smm® x 03m/min.x25m | 2[.7 37| 3.7|Standby excluded
19 |Floor drain pumps - ISubmersible pump 63mm P *0.3mﬂ_;fmin.‘x om| "2 15| . 1.5|Standby exchided
Total motos outpuis of (3) - U R YR | 4
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(4)

Primary Clarifiers

Total Remarks

No. Equipment Type Specifications Qry |0ulput
: kW/uni| ouput
1iInlet gates Shuice gate, manual operation, | @ 1.000. Design 8  —
' . cast iron, circular hydraulic depth, 3m
2|Sludge collectors Rotating type scraper, center  [35m® x 24mi 8l 075 6
i [column supported -
4|Sludge draw-ofl valves [Motor operated eccentric 200mmd® 8 02 1.6
5]Raw sludge pumps NOn-EIog centzifugal pumps 100mm @ x Tov/min. x 10 3 3.7 7.4{Standby excluded
: ’ SN I (1) -
6|Bypass gales Manually operated, castiron | $2,000mm. Design 1 —
' : . {made, circular sluice gaic . thydrantic depth, 1.5m
71Raw sludge flow meter |Electro-magnelic flow meter 100D : | -
- 8|Raw s!udge densitometefUltra-sonic type 1 - Tn eleciric works
Tolal motor oulﬁuls of(‘{) - 15]kW
(5) Aeration Tanks (32 tanks)
No. Equipment =~ Type Size and Qty IOiztpul Total | - Remarks
AR : o Specifications kKW/uni] output
1[inflow control weirs ~ |Manually operated movable  400W x 600H Design kY] -
. ' :  fweiss . hydravlic depth 1.1 m o
2{Movable weirs for Cast iron made, movable . 00mmW x 600mmtl %6 —
" lcontrol of step inflow  fweirs - - |design depth, 1.1m '
3[Retum sludge inflow : [Cast iron made, movable 660mmW x 600mml] 32 -
: control weirs  |(separate type) désign depth 1.1m . :
- 4| Aeralion diffusers -~ : |Ceramic made diffuser 0,82m3/min. : 670 - SUS heldes headers,
: . (fine bubbte, 3000) Splates/holder header ’ & Butterfly valves
. 5]Air controt valves Air operated bulterlly valve 250mmP 32 — Electro-magnetic box
* 6|Froth spray nozzles  : ]Cast iron made movable 1Smm@x8Umin. 1446 - |ts minterval
§ lype x Ikgfem? | 67/1.5=45 p c tank
: 7JAir flow meters Oriffice 250mm® 32 - ticluded in electric |
: C _ - works
Total motor output of (5) o ofkw
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(6) Final Clarifiers

No. Equipment Type . Sizeand Gty | Output|Total Remarks
S ' Speeificalions © o |xWrusitf output
1fInlet gates Sluice gate, manual Circular, 1000mm® 3 -
oPeialion, cast iron Desiga hydravtic depth 1.5m
2|Sldge collectors Rotating scraper, 45m® x 3.5 mdeep gl o075 6
) : ‘ ceniral column support - : : :
3|Sludge draw-ofl Motor-operated 200mm P 8l 02} 1o
© o fvabves o eccentric valve ‘ : : B B
4iReturn sluidge pumps . |Non-clog centrifugal 250mn}¢.\: £.2m’/min. x 10m 10 30| 300
5 o " 350mmPx Iﬁmlfmin.x 10m 6 37| 222)100% shidge return
6]Excess sludge pumps " 100mm ®x 1iw/min. x 10m | 6]~ 3.7] 14.3[Standby excluded
7|Retun studge flow Electronic-magnetic 250mm -4 - Included in electric
meters . . i flow meter o : works
8|Excess shidge flow | Electronic-magnetic 100mm P 2 — .
metets o flow meter
9| Retum shudge Ulua-sonic type 250mm$ 4 — "
densitemelers . : -
Total motor outpul of (6) S444|kW
. (7) Chlorine Gontact Tanks
No. Equipment Type . Size and Qi'y | Output| Total Remarks °
- o EEE -, Specifications U |cWrsid outputf- 0 0 -
1}Influent gates " |Manually operated, . 2000mmW x 2000mmH ] - '
o cés;l iron, square type . désign h'yd_raulié depth, 2 m - s
- 2|Bypass gates Manually operated, 600mmY x 600mmH ) -1 -
: castiron, square ype ~ |design hydravlic depth, 1.5m ‘ .
3 li)'poch!orit:c supply Diaphragm pump Bischarge 6L/min. 2 02 - 04
pump Not 30 R O N R IR
4 Hypochlorite supply Diaphragm pump Biischarge 131/min. -3 04]  0.3|Standby excluded
pump No.2 S - : : {1) N -
S[Hypochlorite storage. - [FRP made 20m . . . 4 -
" |and supply tank ' Ceee $23mx39mH '
Total motor output of (7) : 12[kwW
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(8) Sludge Thickeners

No. Equipment Type Size and Qt'y | Ouput {Total Remarks
B D : Specifications k\W/unit] output
T]STudge thickeners Rotating scraper, IEmD X T0mH ) 0.4 1.6
: with pickets i '
Z|Bistribution tank, Manually operated, cast J00mmW I
movable weirs iron weir : o
3[Studge draw-off pump - [Non-clog centrifugal [80mmPx T.Zm3/min x 20m k) 3 30[Standby excluded
. o |pump _ {1
4]STudge draw-off valves ™ [Air operated eccenlric I00mm D 4 072 [iX
R i valve i o .
3|STudge screen Drum screen, sslf Zm3/min. I 04 04
e cleaning type
Total of niotor oulputs of (8) ; 32 38[kW
(9) Sfudge Dlgestion Fac:hties :
No qupmcnt Type Slzc and Spccmcéuons Qry ] Output | Total ‘Renvarks
B - [XkW/unit] ontput ‘
1|Shudge mi%er Drafl ube type angz 300 m 7Rt o 4 22 88| Draft tbe
: i : . |mere S00mm®
2 st collectura . 600mm®P sieel construcied 3 =
‘ dome, dry and wet seels o :
k3 Sludge feed pump \ahes Motor operatéd eccentric [I50mm® 4 0.2 [i%]
valve, : : : . e o
L Scum dra\\ on valves - [Motor operated eccentric I0mm P 4 0.4 I6
,'. valve, I - B ) .
3 D:gcsied s[udge draw — [Motor operated T 200mm® i 0408
off lelescope valves o _ o o _
¢ 6|Sludge circulation draw Molor operaled ecceniric Z00mmP 4 02 03
off valves fodvalve. _ I : )
. 7|Digested sTudge draw Notor opera!ed cecentric Z0mmP . £} 04 .6
- {offvalves | valve, Co
8 Thickened sludge Moter operaled eccéntric . [150mm® 2 22 764
pipe coniro! valves valve, - - :
F{Seed studge plpe contml Non-clog sludge pump T00mm®Px Ty fmin X T5m 2 T I3
~|valves oo R -
- 10§STudge cnrculauon B Nonfclog sludge pump [O0mmPx TAnw/minx T3m [ 33 33
-~ |pumps - R B S ' S . Lo -
- H S]udge heal exchangera Spiral type catacl arca 25m° q —
T2[Waier cuculallon pump  |Line pump &5nm P xi}fﬁmgﬁmn N 37 148
: x25m : ' : '
13 Water ﬁealer Vacuum lypc 800 OOOkgfhr 3 8.3] 16.6}S1endby excluded
L Gasboosler fans I Turbo l'an : lSUm‘/hrxSOOmmq 2 F3 1.53]Standby excluded
I5 Oilsemce lank Steel construction 300 L 1 —
161010 pumps ' 7 |Gear pump I3mm® x T0L/min. X Jkgfc p] 0d 0.4]5tandby excluded
i S m !
- T7[01n Storape tank Underground cyhncfer I)pc 15000 L R | —
TB[Desuiide Gas_sc;ubber_é Dy lype 300 Thr. T =
TT9Gas holders Diy SEal (membrane), Z000m 2 =
s Cou e [eteed construction i
i 20| Waste gas bumners P Fon:ed air combusuon ty pe 200m°/hr. 2 I3 3[Cooling fan and
‘ L : : 1 22| - - 2.2{blower
21 Floor drain pumps Submerstb!e pump 6Imm® x 0 Sm’fmm 2 L5 3
D L x10m E
22 Cham block : Gcared troﬂey Tton | -
73TowT moor oulpuls ol‘(9) TOTS[EW
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(10} Sludge Dewatering Equipment

o AL43s

No. Fquipment - Type Size and Qt'y | Output| Total " Remarks
T o ' Specifications KW/unit| output
1|Studge storage tank Veical paddle 2,000mm® 4 .15 30
' mixers e type IR . S ; E S
2|Sludge feed pumps Positive displace-  [100mm® x 20m’/hr. X 20m 15 5.5 77| Standby excluded
T : ment pump S D (1) s ' '
3{Sludge dewatering Belt fibter press Imeifective beit width, 400 kg 14 i s
' " o per hour load in dry solid basis '
4|No.1Cake conveyor | Trough belt 500mmW x 8,500mmL 4 L5 6
5|No 2 Cake conveyors ~ [Torizontal trough |600w * 5500L N BEE
- - |belt conveyor L : o
6|Cake hoppers Motor operated 16m3 . 2137 14
7]Chemical containers Cylinder type 100mnil. - 2 -
8|Chemical feeders Volumetric dry 4L/min. 3 04 1.2
e feeder . CL N " : .
9{Cheinical dosage tank Cylinder type 15Sm’ capacity : .3 1.5 225
10[Chemical [&d pumps Positive displace- SOmm® x3n;"tfhrx 20m 15 IS 2jStandby exclﬁd_ed
AR T ment pump S IR )| R R
11|Chemical container - Motor operated Tton . BN B P B B
hoists o : : o o4 04 |
12|Pumps for belt filtér Centrifugal pump  {50mm® x 03 m”/min. - | - 4] 7.5 22 .5]Standby excluded] -
cleaning water o x60m a . : I :
13 Maintenarice cane " Suspeinsion type . |2ton e~
14 Chain block o Geared trolley type {2ton . 1 —
15{Ftoor drain pumps Submersible non- - SSmm® x0.3m_’lmin. "3 15 45
B clogpump x10m : ' I ESEE
Total motor outputs of (10) [ 248.81kW
(11) Aeration Tank Blower System
No. ~ Equipment Type - Sizeand Qt'y Output | Tetal Remarks .
N T R ) Specifications ¢ |kW/unil| output T
}[Blowers Steel made, multi- ¢350m_mf¢9300mm__ - | :
g - : stage turbo blower | 140mYmin. RO B EREE A
L2 Elc;lriq molors for o llorizon;a! squir(el I9_QRW . ] ‘1‘90 s _760 Slandby_e.\_&cmded
blowers ' cage, water proof - : n L T IR Y |
- 3|Blower valves Electric-operated  §250mm . S 8] 04 . 1.6{Standby excluded| :
- Ny valve . S oy RN R B S
4|Dry type air filters - Self cleaning type 150m’/min. 4102 T 08] ;
53Wet type air filters - - {Auto rotling type lSOm’_fmin. 4 : 02 08 f.
6 Maintenance crane: Geared (rolley type {3 tons - 1 —
Total motor outputs of (11) 763.2 kW ;



{12) Pumping Equipment (Effluent Discharge Pumping Station)
Ho. Equipment Type Size and Speciﬁca’lionsmp—ﬁt'y Output |Total out- Remarks
- . : KW/ unit | put(kW)
1 [No.ad Pumps Vetical contrifugal mixed [600mm® x 50m /ntin. x 5.0 4 —
pump 3
2 |No.1 Pump electric notor | Vertical squirrel cage, wate]60kW x 4p x 380y 4 60 240
proof type - '
3 [Suction valves Manually operated sluice  {$00mm® - 9 -
valva .
4 |Check valves Slow-closing check valve  [600mm @ 4 -
5 |Discharge valves Motor-operated butterfly  [600mm® 4 0.2 038
valve ' . R ‘
6 |No.2 Pumps Vertical contrifugal mixed [900mm® * 1000 /min. 2 -
pump X50m 4] .
7  |No.2 Pump electric Vertical squine] eage, wate| LI6KW x 6p x 380V p: 116 116]Standby excluded
moter proof fype : ay :
8 [Suction valves Manually-operated sluice  |900mm ¢ 2 —
: o valve )
9 |Cheek valves Slow-closing check valve  [900mm @ 2 -
10 |Discharge valves Motor-operated butterfly  |200mm@ 2 0.2 0.4
: valve : S ’
11 |No3 Pumps Vetical centrifiugal mixed [900mm® * 160m™/min. 2 -
. L pump X 5.0m nm
12 INo.3 Pump dicsel engine  |Diesel engine 173ps © 2 —
13 |Suction valves Manually-operated sluice  {900mm® . - 2 -
. valve ' o -
14 [Check valves Slow-closing check valve  [900mm® 2 —
15 [Discharge valves Motor-operated butterlly  [900mm @ 2 0.2 0.4
: valve L ' . :
16 |Crane for pumps Mansally-operated ceane 3.2 tx 25mif X TmW x 19ml. | - Girders by
’ S with chain block building works
17 [Main pumps sealing water [Unit of water supply puntp [40mm® x 0.1m”/min. x 35m i 22 2.2jWith control
© |supply unit with préssurc tank - Co ' : pancl )
18 |Pump room floor drain Submersible pump sSmm® x0.3m /min. x 25m 2 37 3.7|Standby excluded
- |pumps - - , e 1) ' ' ‘
19 |Floor drain pumps Submersible pump 65Smm® * 0.3m7min. x 10m 2 1.5 1.5]S1andby excluded
7 - ' ' : ' : I (4 )] - - :
Total molor outputs of {12) o 365.0fKW
Grand Total of Motor Qulput 3,6591kwW
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Part liGalati: Appendix-5 Deslgn Calcutation of Gatati WWTP

APPENDIX-5 DESIGN CALCULATIONS OF GALATI WWTP

1 CONVENTIONAL ACTIVATED SLUDGE PROCESS

1.1 DESIGN BASlS

_1.1.1 SCHEMATIC OF THE CONVENTIONAL ACTIVATED SLEOGE PROCESS

Schematic of the conventional activated sludge process is shown as follows.

EMucnt to
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,,,,,, » Shudge ) -)E]R

- Sidestream DIGESTED SLUDGE ANAEROBIC SLuDGe  ~Gas Scrubbers

= Gas L!n§ " DEWATERING o DIGESTION TANKS

- 1.1.2 DESIGN WASTEWATER INFLOW RATES

Design wastewater inflow rafes are determined as follows,

" Average daily flow s Qad 200 000 m’/day 23150
Maximum daily flow -~ Qmd 235,000 m*/day 2,720 L/s
Maximum hourly flow - Qmh 285,000 m’/day 3,299 Lis
Wet w eather ﬂow L wa 570,000 m’/day 6,597 L/day

B} 1 1. 3 DESIGN WASTEWATER QUALlTY

Desugn Wastewaler qualnly is detenmned as follo“s '

. BOD = l30mg/L
SS 150 mg/L P

1l

1 1 4 DES!GN WASTEWATER QUALITY (iNCLUDING SIDESTREAM WASTE LOADS)

Desngn wastewaler quahty (mcludmg sndestream waste Ioads) IS calculated as follows.
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Part IiGalati: Appendix-5 Design Calculation of Galali WWTP

BOD = 170mg/l.
§$° = 180mg/l.
. Removal Efficiency(%) | .. Wastewater Quality (mg/1.)
Parameter Primary Secondary Overall Raw waste- Primary Secondary
treatment treatment | removal rate water cﬂ‘luml- : effluent
BOD 30 85 89.5 170 1o | .18
§8 . 40 |- 80 - 88.0 . 180 o108 o 22

1.4.5 POLLUTANT DISCHARGE LiTs BY NTPA '001 |

Pollutant discharge limits by NTPA 001 are'regulatcd as follows.

BOD - < 20mg/l.
58 < - 60mg/l.
TN < 10mgl .
T- P o< 10 mg/L.

1 2 CALCULATIONS OF SIDESTREAM POLLUTANT LOADS ‘;

1. 2 1 RAW SLUDGE VOLUME

Raw sludge producuon volume IS calculated by the followmg equatlon

Solid produchon (l/day) _ 235 000 m’/day  x 150 mgfL x 10% x 04
= i41tday o
Sludgc conccmrahon = 20%

Sludgevolume ~* 4.1 x 100 + 20 = 705 mday

. 1.2.2 WASTE SLUDGE VOLUME

Parameler Influent quaht) Reaction tank influent P_r_imary clarifiers removal
| mg/l) " quality (mg/L) Efficiency(%)

BOD 130 _ _. 91_ 30 |

55 L S T - *Lio- —

Assunung l!nl the seactor mﬂuenl S BOD is 66 7% oflhe total BOD then Scs is 60 ? mglL c
Waste sludge producl:on volume is calculaled by the followmg equanon '

Qw x Xw (axScs+bess~—cx0xXA) Q
where,
Qw  Volume of \\aste siudge (m’lday) s
Xw Average SS concentration of waste sludge (mg/L S o
Q [nfluent volume to reactors {m*day) -~ *. - 1. o owe 235,000

XA MLSS concentration in reactors (mg/L S Le60T
Scs Influent soluble-BOD concentsation to re’xctors (mg/l) S 607
Sss Influent SS concentration to reactors (mg/L) R T
a Sludge yield coefficient of S-BOD(mg MLSS/mgSS) 04~06 05
" b Sludge yield coefficient of SS(mg MLSS/imgSS) - 0.9<1.00. 095 ¢
¢ . Cocflicient of SS reduction due to mdtgeneous rcsparanon of SN
* aclivated sludge micro-organisns (L/day) 0.03~0.05 =004

l; AH-S—Q g




Part IUGalati: Appendix-5 Deslgn Calculation of Gatati WWTP

0 HRT in reactor basins (day) - - " ' 0 6.324=0.26
lhcrcfbrc, L
Qwx Xw = (0.5%60.7+0.95x90-0.04 x 0.26 x 1660) xQx 10"

= 9842 x Qx10° = 23.13tday

Solid production = 233 t/day
Sludge concentration = . 05% . .
Sludge production = 23.13 x 100 + 0.5 = 4,626 m’/day

1.2.3 THIGKENED SLUDGE

Thickened sludge pl'bduclion volume is calculated by the following cqua.li(.)n.

Sludge solids = . 14.1 "+  23.13 = 37.23 t/day
" Primary sludge Excess sludge _
Studge volume = 705 + . 4,626 = 5,331 m¥day
. _ (2.0%) (0.5%) D
Solids = 3723 x 085 = 3164vday

- Assuming sludge concentrationis 3.5 % , L
Sludge volume = 31.64 x 100 + 3.5 = 904 mday

1.2.4 SLUDGE SUPERNATANT OF THICKENERS

* Sludge supernatant of thickeners are calculated by the follmﬁng equation, .’

L.iquor volume = 5331 - 904 = 4,427 m*/day
Solids weight . = 3723 x 015 = 558vday
BOD = 4427 x 2000 x 10° = 885¥Uday

BOD is assumed to be of 2,000 mg/L.

1. 2 5 DIGESTED SLUDGE

_' Dlgesled sludge producilon volumc is calculated by the followmg equalion.

Dlges_tedsludgesollds = 3164 x (1-07x05) = 20.57day

. Digested sludge volome .- 3.0 % - . . :
oo = 2057 x 100/30 = 686 m¥day

' 1 2 6 DEWATERED SLUDGE(SLUDGE CAKE)

: Dewatercd sludge productmn volume is calculated by the following equation.

Solids = 20.57 « 100/09 = 1851 Vday
o oo (Assuming  20.0 % solids concentration) .
: Cakevblume = 1851 x 1001200 = 93 m'/day .

1. 2 7 DIGESTED SLUDGE FILTRATE

- Dlgesled sludgc filtrate wi elght is calculalcd by the fol!owmg equahon

" Filirate volume = 904 - 93 = 8[2m’/day
Dry sofids weight = 120.57 x 010 = 2.06 t/day 7
BOD = 812 x 1,500 x 10° = 122¢day
' (Assumed BOD conccnlratmn = l SUOmgIL)

CAILS3
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1.2.8 SIDESTREAM VOLUME AND WASTE LOAD

Sidestream volume and waste load is calculated by the following equation.

" Thickener supernatants  Sludge filtrate

Liquor volume = 4427 + 812 . = 5, 238 m’/day
Dry solids = 558 + 206 = 7 64 t/day
BOD = B8+ L. 22 = ]0 07 t/day

1.2.9 WASTEWATER QUALlTY (INCLUDING ALL SIDESTREAMS)

Wastewater qualily (mcludmg all s1deslrcams) is calculated by the following equation.

Overall wastewater flow = Influent "4 - Sldcslrcams ,
Maximum daily flow -~ = 235,000 + 5,238 =. 240238 m’lday
Then, the deSIgn wastewater flow characlcnsﬂcs are
CBOD = (235000 x 130 x 10° 1007)1240238
= 0.0001691 x 10° = '169 > 170 mg/L
§S = (235000 x 150 x 10° + 764)/240238
' = 0.0001785 x 10° = 179 — 180 mg/L - '

1.3 SLUDGE PRODUCTIONS
1.3, 1 RAW SLUDGE -
_ Raw sludge productlon volume is calculated by thc follomng equatlon

' Solld product:on (U'day) = 235 000 x 180 X 10“5,_ x 04
= 1692tlday ' R
Sludge conccntratlon 20% o R .
Sludge volume 1692 x ]0{) + 2.0 = 846 m’/day

1.3.2 WASTE SLUDGE VOLUME

Pelrameter lnﬂuent quality  [Reaction tank inﬂ'uem Prlmary clariﬁufs remo_\lal

| ey | quliymeny |  Efficiency(%)

BOD | 10 N D
s [ '130 ) : 103_:. 2 )

Assummg lhal mﬂucnt S-BOD to reactor basms is 66. 7% of lhe raw wastewater BOD S BOD

- concentration is estimated to be; © - 79.4 mg/l,

Waste sludge producllon \olume is calculated by the follov. mg cquat:on E

QWXX\\’“ (axScs+bess cx{)xXA) Q
where
- Qw _ Volume of waste sludgc (m’/day) :
“Xw - Average SS concentration of waste sludge (mg[L) B TR
Q  Influent volume to reactors (m*/day) T 235,000

XA MLSS concenlration in reactors (mg/[) o : 1,660 -
- Scs Influent soluble—BOD concentration to reaclors (mgIL) 794

Sss lnﬂuent S8 concentration to reactors (mg/[ ) o 108

Allsd
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a Sludge yield coefTicient of S-BOD(mg MLSS/mgSS)  04~06 0.5
b Shludge yield coefticient of SS(ing MLSS/mgSS) 0.9~1.00 095
c Coeflicient of SS reduction due to indigencous respiration of e
activated sludge micro-organisms (L./day) 0.03~0.05 0.04
0 HRT in reactor basins (day) ' 6.0/24 = 0.25
therefore,

QwxXw = (0.5%79.4+0.95x 108 004x025x1667) xQxlO’
= 12562 x Qx 10° = 29,52 t/day
Solid preduction = 29.52 Vday
Sludge concentration = = 0.5% .
Sludge production = 2952 x 100 = 0.5 = - 5904 m%day
o o " B 4.1 mmin.

-

1.3.3 RETURN SLUDGE

Return sludge volume is calculated by lhe followmg equalton

% | Sludgerelumraho CS0% e o o
| Return sludge volume = = 235,000 x 05 = 117 ,500 m’/day

81 6 m3/m|n

1.3. 4 GRAVITY SLUDGE THICKENERS

Gravnty thickened sludge producnon VOIume is calculated by the followmg equallon

Sofidsinflow = 1692+ 2952 = 4644 t/day

S Primary sludge  Excess sludge R
Sludge inflow = -~ 846 .+ 5904 = 6,750 111’Iday

Thickened sludge solids = 4644 x 08 = 37.15 t/day
Assume solids content to be 35% e T
' Thlekened sludge volume o= 3. lS x 100/ 3. 5 =1 O6l m’lday

1. 3 5 ANAEROBIC S!.UDGE DIGESTERS

' Anaeroblc dlgested sludge productlon volumc is cals.ulated by the followmg cquatlon

lnputsollds L = 37 15 tfclay

Input sludge volume - = 1,061 m’/day =~ -
Volatile solids content of sludge - 70 %
- Solids destruction rate - - - 50%

Digested sludge solids = 3715 x (1-0.7x05) = 24.1Stvday
+ Assume solids concentrationis . 3.0% S
: Digested sludge volur‘ne = 2415 x 100/30 = 805 mYday

1.3.6 SLUDGE DEWATERING _ |
Dewalcred sludge producuou volume is calculated by the followmg equatlon.' o

lnput solids = 24 5 Uday ‘ '
Recovered solids (90%) = "24.15 = 09 = 2] 73 tfday

- Assuming solids concentratlon as - 200% - :
Sludge cake volume = 21.73 100 / 20 0 109 m’/day :

CAILSS
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