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CHAPTER S WWTP I‘ACILITY PLANN lNG

5.1  PLANNING PRENCIPLE
5141 HYDRAULICI ORGAN!C LOADING OF FACILlTIES

For lhe plant fac:llty de31gn hydraulle and orgamc Ioads to the faelhues are dclermmcd based
on the maximum daily wastewater flow of 115,000 m*/day or 1.332 m*/sec. The prehmmary
and prlmary lreatment faerhttes are checked for the wet weather flow conditions.

All plpmg and channels aic de31g11ed to carry thc maximum hour]),r ﬂows, but for the
~ preliminary and prlmary freatment facilitics the hydraulic condition of wet weather flow is
considered. The incoming pressure sewer of 1,200 mm dmmeter will rehevc the wastewater to
the influent condunt ahead of Ihe WWTP.

51. 2 FACILITY PLANNENG

Flow Dmsnon Control: T he plant facnllly de51gn prov;des for ﬂow dmswn conlrcl faclhttes
to insure orgamc and hydraulic loading control to various process units. Flow division should
‘be measured using flow measurement dewces to assure uniform loading of all unit processes
and operallons S :

Unit Bypasses: A minimum of two units in the Jiquid treatment process train is to be provided
for all unit processes and operations in the plant.  The bypass design will facilitate plant
operation during unit maintenance and emergency repair so as to minimize deterioration” of
- eftluent quahty and insure rapid process recovery upon return to normal operahcnal mode

Pipe Cleaning and Mamtcnance. I‘lttmgs valves and “other appurtenanees should be
provided for pipes subject to clogging, to facilitate proper, clcamng through mechanical cleaning
or flushing. Pipes subject to clogging, such as pipes carrying sludge, shall be fined with a
malerial that creates a smooth and non-adhering surface thereby reducmg cloggmg and
re51slance to flow. : -

: Conslruelmn Materials: The malenais of constructlon and equ:pmenl shiall be resistant to
hydrogen sulfide and other corrosive gases, greases, oils, chemicals, and similar constituents

frequently present in sewage. This is particularly important in the selection of metals and

paints.  Contact between dissimilar mctals should be avo:ded to mlmmwe galvamc acnon and
CDI‘ISG{]IIBI“ COlTOSlOl'I : Tt ' T ’ :

Gradmg and Landseapmg The p!ant sne should be graded and landscaped upon completion
of the plant. Concrete or asphalt paved walkways should be prowded for access to all umls
Stecp slopes should be avotdcd to prevent erosmn

Plant Outfall Lmes' The Braila WWTP outfall sewers will be located and desngned to

discharge the effluent to the Danube River ihrough ina manner not to unpalr lhe beneficial uses '

of the receiving stream, prowdmg for:
- Frec fall or submerged discharge at the site; and

life movement, and growth in the immediate reaches of the recewmg strcam

The ouiﬁll structure will be so protected agams{ the effects of ﬂoodwaler, ice, o other hazards
as to reasonably insure its structural stability and freedom from stoppage: - The ouifall line may
have a safe and convenient access, preferably using a manhole, so that a saniple of the effluent
can be obtained at a point afler the ﬁnal treatment process and before discharge lo or muxmg
with the recemn g waters.
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Plant Site:  The WWTP site of about 16-hectare area owned by the City is located at the left
bank of the Danube River. The land is relatively flat and low-lying with ground suiface
elevations ranging from 2.5 m to 3.5 m above M.W.L. The surrounding arcas of the plant site
are agricultural land at present and in foreseeable future, and no residences exist within a
distance of 2km from the site. There is a sufficient land space surroundmg the snte for the
possible future expansion of the plant facilities. .

The elevation of the Danube River protection bank close to the sile is at about 10 m above
M.W.L. The ground elevatlons of the surmundmg nalural grounds are almost same as the site.

.The treatment plant structures and all related eqmpmcnt shall bc protected from ph)smal

damage preferably by the 100-year flood. = According fo the record of the Danube River water

" surface elevations, the 100-year or 1 % probability of occurrence is 7.86 m above M.W.L.

whereas that for multi-yearly clévation is 3.91 m above M.W.L. The plant site surface
clevation ranges from 5.2 fo 5.6 m above M.W.L., which are lower than the 100-year flood river
water surface elevation. The average ground elevation of the site or, at least around thc major
struclures, is to be higher than 7 9 m above M.WV.L.

N Site Access. Access to the site can be made through the major road, funning from west toward

east along the Danube River. From the major road, access road of 6 m wide is to be provided.

Emergency Power Faciliticss  The plant shall have an alternate source of electric or
mechanical power to allow continuity of operation during power failures, ineluding provision of
at least two independent sources of poser, such as feeders, grid, etc., to the plant or power
generators. ~ Auxiliary power for minimum aeration of the actwated sludge is required to
protect downstream uses, in addition to such facnhtles as wastewater pumps bunldmg llghtmg,
chlorme contact tanks, etc. - : :

 Plant Sanltary System An adequate supply of potable water under pressure shall be

provided for use in the laboratory and for general cleanliness around the plant, Potable water
from the municipal supply will 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 fountam and safety shower; unless a posrtwe break at the property line is required.

Hot water for any “of the above umts :shall not be taken dlrectly from a bo:!er or piping used for

-supplying hot water to a sludge heat exchanger or digester heating unit. . Toilet, shower,
" lavatory, and locker facitities shall be provided in convement locations to serve the expected
* staffing level at the plant ' S S

Flow Measurement Appmpnate flow measunng cquipment should be provided after the

prehmlnary treatment facility to continuously indicate, tofalize and record volume of
wastewater entermg the plant in a unit time. . Other flow measuring equipment are to be
pr0v1ded to the major eomponent facilities to measure ltquld and sludge '

Plant Bypass' The WWTP design calls for accepling the wet weather flow of 3.241 m’/sec

. Flows in excess of this ratc. may.be bypassed to the Danube River at the intermediate pumping
~ station.  In the flow bypass structure a broad-crested weir will be set at'a cateulated hydraulic
grade line clevauon wh:ch wﬂl accomphsh this maximum hydranhc plant loadmg limitation.

‘the plant bypass should also be constructed at the locatlon ahead of the WW TP. Since the
wastewater will be sent to the plani through wastewater lift pumping stallons the frequcncy of
the ﬂow exeeedmg 3. 24I m’/see is e\ipected to be cxtremeiy low. '

| Laboratory The. WWTP. shall include a }aboratory for maktng the necessaly analytlcal

determinations and operating control tests. . The laboratory size, bench space, equipment and
supplies shall be such that it can perform analytlcal work for all sell-monitoring parameters

_ required by discharge pemiits and the process control necessaly for good managemenl of cach

treatment proccss mcluded in the desngn
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52 PROCESS DESIGN -
5.2 PRELIMINARY TREATMENT '

The process umts and structures assoclated wrth the prelrmmary trealment are lhe mﬂuent gales
screens (coarse/ ﬁne) acrated grit removal, and flow measurement.

(1) Influent Gates

At lhe entrance to the plant, mﬂuent gates are provrded ahead of the scrcemng facility fo control
or bypass the influent ﬂows as required. The geometry of the gates is as follows:

Number of gales ~ 1 2units
Type: ~ 1 Sluice gate (manually operaicd)
Gatesize: . . 12x12m

2) .Screens'

Coarse Screens: Manually cleaned coarse screening faerlrnes will be provrded ahead of the '

fine screens. The cntena for the coarse screens are:

Number of screens @ 2unils

© Channel width: : lem
Clearbarspacing =~ : 100mm
Slope from vertical : 60 degrees -

Screemngs Drsposal As a minimunm, screenmgs must be drsposed of dally All collected
screenings will be dumped to one (1) common belt conveyor and sent to a hopper for storage,
then, dumped mto a lruck for haullng it to a sanltary landﬁll ‘

(3) Inﬂuent Pumpmg Statlon

In the pumpmg station prowsmn shall be made to faellllale easy removmg of pumps motors '
and other auxiliary equipment. © Suitable safe means of access should be designed to the dry .

well of the pumpmg station, mcludmg sta:rways handra:ls and gratmgs where necessary

For the pump room floor below the ground surface mechanrcal venhlatlon is provrded 50

arranged as to independently ventilate the dry “ell The wetﬂ\\ells wrll be open and no

mechanlcal venhlator WI" be provided.

Pump Lqurpment and Operanon Control: lotally erght (8) units of pump are planned
four (4) pumps each for the wastewater aud stormwater pumping, mcludmg two (2) standby. -

In case of emergency, the engine dnven pump will be used. = The pump sizes, numbers and
capacilics of the wastewater pumps are as follows _ A

“No.1 Pump Umls

“Typeofpumps .~ :Verlrcal cenlrrfugalmrxed llow pump
: Pump diameter - ¢ 450 mm s
* Pump discharge capacity - : 25 m*/min’ -
- Total dynamichead - . :1lm
- Number of pump unit - : 4 units
© Motor output - :70 kWA -
No.2 Pump Units o e ' Cre ol
- Typeofpumps - - :Vertical centrrfugalmlxed ﬂow pump SIS
© Pumpdiameter - 600 mm -7 : : '
Pump discharge capacity - : 50 m*/min
Total dynamichead -~ i1 1lm = ™

- Number of pump units 12 units ( I standby)

B | B
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Motor output 132kW

No.3 Pump Units o _ _

. Type of pumps - Vertical centrifugal mixed flow pump
Number of pumps : 2 units {1 standby)
Pump diameter _ -1 600 mm

Pump discharge capacity : 50 m*/min
Pump total dynamic head : il m
- Engine output 1198 ps

Piping and Valves:  Suction, discharge and header piping in the station are sized to handle the
flows adequately. Valves are to be provided on the suction and discharge side of each pump to
altow proper maintenance of the unit. To the discharge pipeline, electric motor-operated
butterfly valves and the check valves should be mslalled to ensure the operatron of each pump.

Holstmg Equipment: An overhead brrdge traveling crane should be provrded in lhe motor
room for handling of equipment and materials whleh cannot be lifted readily or removed from
the station by manual labor. : -

Prpmg and Val\ es:  Valves are to be provided on the suellon and discharge srde of cach pump
to allow proper mamtenancc of the unit.

Holstlng Equrpment “An overhead bridge travelmg crane w;ll bc provrded in the motor room
for handlmg of equrpmcnt and matcnals . :

' (4) : Aerated_Grlt Removal

_ Grit Charnbcr - Gnt seitled by aeration at the bottom of the grlt chambers is removcd by

grit Lifling pumps with trotley to giit separation channels. The grit in sand separation ehannels
will be sent through screw conveyors to grit hoppers for storage and final drsposa} '

" Configuration:  The gnt removal of the waste\vater will be ar'comphshed in four (4) trams

one blower each eomprrsmg l\vo (2) gnt ehambcrs as shown below: -
Number ofumts T 4 channels .. '
Width 3 m(including 1 Am for 01I separator)
Length R ;o 22m -
Depth ' ;o 2.35 (side depth) 103.05m

 Blowers = : . 5 units (one-standby) x 15 m*/min.
Influent gates © 1 4units, 800 mm x 800 mm

. Effluent gates = - : 4 units, 600mm x 600 mm -

- Grit hopper : 1 unit
Grit removers 1 2xsand pump, gnt lilting device

- Grif screw conveyors S r o 2units :

Alr Supply For the total tank length of 88 m, air supply rate is 58 m¥min. Five units (one-
- standby) of blowers, each with an air supply rate of 15 m*/min., will be provided. It is lmpmtant :

to have almost equal static head losses for il of the process aeration requirements so that air can

be supplred under one common air supply pressure zone.

. Grlt Removal: The grlt water pumps convey lhe grit mixed wnh waler to the grit separator
" The removed gnt is conveved by lhe grit separator screw eonveyors into hoppers for final

dlsposal

5.2, 2 PR!MARY TREATMENT

Prlmary Ireatment consists of gravrt) Irqurdlsolrd separation in circular elanﬁers Two 2)
clusters of the clarifiers, each consisting of clanf" ler modules of four (4) unlls thus totally eight

(8) clarifiers WI“ be prowded
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(1)  Flow Distribution

The wastewater, afler passing through the Parshall flume, flows down to the distribution
chambers located at the center of each cluslcr of four (4) prmmry clanﬁers then is distributed to
cach individuval clarifier. :

(2) Primary Clarifiers

Hydraulic Loading and Area Requirements: The h)draoltc loading rate for the clarificrs is
35 m*/m’/day at the maximum daily design flow of 1 332 m’lsec  The clarifier geomelry is as
follows: : - : B

Surface Ioadmg (at maximum daily ﬂow) > 35 m’lm’/day ‘
Design flow rate - l S, 000 m’!dqy (=1.332 nﬁsec)
Surface area of each clarifier : : 484 m?

© Clarifier diameter -~ C 135
Effective water depth ol i 2m

Number of clarifiers _ : 4basms _ '

anar) Sludge Productlon The pnmary and exXcess sludge productlon {when excess sludgc
is returned to the pnmary tanks) for the daily average flow rate is 1,345 m’/day or 0.9 m¥/min.
The quantity of sludge, primary plus excess studge from the average flow is as follows:

Sludgevolume @ 1,345 m¥/day
TS . 26,890 kg/day
' Solids concentration : 2 0 %

Scum Management “Scum is removed from lhc clariﬁer surfacc by a rotatmg scum removal
‘mechanism to a scum p1t located near the tanks and is then pumped fo a scom dmm screen for
scum rcmoval : -

Con_trols Clanﬁer is man_ually comrolled but scum and sludgc pumps \ull be operated enther
automatically or manuaily. - The clarificrs will be provaded with a torque fimit control and an
alarm system.  All the sludge from the blologlcal stage IS pumped to the sludge drum sereen
and then to the digesters. .

5.2.3 BlOLOGiCAL TREATMENT

B:ologtcal lreatment consists of aeration tanks and ﬁnal clanﬁers

(1} . Aeration Tanks

The destgn parameters for this process component arc estabhshed as follows :

- Design inflowrate oot : 115, 000 m*/day or 1 332 m’lsec .
Average inflow BOD, concenlratlon : 195 mgll
Total BODy - - . . 115098 kg/day o
FiM N 1 .03 kg BODykg MLVSSfd
- MLSS - , - : 1,667mg/l
- Hydraulic detention time ~ -~ . - :_ 7.3 hours at maximum dally ﬂow"
~‘Recycle capability - - - - v 50 % of maximum dally ﬂo“
Liquid depth ' o : 55m -
Aeration system : . Bubble diffusers S
BOD removal efﬁciency - 89 S % (combmed wnh clariﬁers) AR

The rcaclor geomctry is summamed as follows

Tanl\ mdth - s 5 5 n
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. Liquid depth - - o 55m

- Tank length | : T6m
Number of tanks 16 units
Effective tank volume : 35,264 m’

The a:r requirement for the reactor tanks is calculated on lhc b331s of 0. 0904 X Q (kg OJday)
The air distribution system is designed to have the ablhty to respond to changes in air demand.
The air délivery system will consist of air diffusers. A minimum dissolved oxygen conccnlrauon
' of l 5 mg/l w:li be mamlamcd in the tanks.

(2) Flnal Clariﬁers

The hydraulic ldadmg rate for the clarifiers is 23 m*/m*/day at the maximum daily flow rate of
1.332 m3lscc The final clar:ﬁcr geomelry and sludge production arc as fol!ows

Surface loading (at Q max.)  :23 m’/mzlday

Design inflow rate :1.332 m¥sec
Tank surface area 424 m?
Clarifier diameter 145 m
Sidewaterdepth ~ ~ ~ :3.5m
Number of clarifiers " :4units .
~ Total 8S . : 13.76 ton/day
. Sludge concentration = :0.5% -
‘Slu‘dge volume 2752 m/day

' .’I he excess siudge w1thdrawal handlmg will be accomphshcd cither dnrectly from lhe secondary
clarifiers or through the prlmaryr clarifi iers. : :

7' Return Sludge Pumps The pump capacity is determined based on the maximum 100 %
sludgc return ratio of lhc reactor tank mﬂo“s The pump dcsugn parameters are as follows

: No 1 pumps E _ o o
' Pump type = ¢ Centrilugal non'clog sludge piiinp
Pump diameter : 250 mm
Capacity =~ . T 611_1’_hnin.'
™H . - s 10m
Number of pumps - 4units
Motor output S 22KkW
No.2 Pumps . -
Pump type o o Centrlfugal non- clog sludge pump '
Pump diameler : 250 mm
Capacity - : 8m’min.
TDH . oo 10m ' ‘
Number of pumps ¢ 7 units (5 units for addltlonal 50% return sludgc )
Motor output ‘ " 1 30kW

'_ Emss Sludge Pumps The excess sludge of 5,859 nﬁ/dag} or 41 nm’/min will be sent either
~ directly or through the primary c!anrers to lhe sludge thickeners. The criteria for lhe pump
" equipment include: :

Pump type SRR " 'Ccntnfugal non clog sludge pump

Pump diameter * or 100 mm
~ Capacity ' ;L mfmin,
S IDH - T 10m e
- Number of pumps - - ;0 bsels (mcludmg Z-Siandby)

' Motoroulput R 7k\V B
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Controls: Clarifier operation will be mamrally"conlrollcd whereas sludgé'pumps will be
controlled either automatically or manually The sludge pumping from the secondary clarifiers
is made based on manually measuring the sludge blanket height.

(3)  Chlorine Contact Tanks

Chlorination System: The disinfection capacity shall is sufficient to produce an efflucnt that
will meet the coliform bacteria limits specified by the standards for that installation at all
time(e.g. total coliform bacteria and fecal coliform bacteria numbers are 1 million and 10,000
MPN/100 ml, respectively). The solution chiorine disinfection system consists of contact tank,
chlorination equipment, housing and storage, and ancillary services, as shown in the following:

Design flow rate (Max.daily) - : . 115,000 m*/day
. Design chlorine contacttime - -~ : - 15 minutes
Hydraulic maximum flow rate 280,000 m*/day (wet weather ﬂow)
. Capacily of chlorine feed system : 8 mg/l at the we eather flow rate
Hypochlorite feeding rate : 19 Vmin. -
Hypochlorite storage capacity 0 2x20m*(8 days)

' I)uplrcatc disinfection systems will be provrded Where only Lwo unils are mstalled each wrl! be
- capable of feedmg the expected maxrmum dosage rafe,

Tank Geometry: The chlorine contact tank will be of remforced concrete longltudmal
baffled basin, which will have a Iarge eﬂectwe length-to- wrdlh ratio. The contact (ank geometry
is summarized below , :

Number of lank units S |
Channelwidth . -~ - : 4m
Channeldepth @ 4m
Channel effective depth : 3m
Channel length : - 100m
Tank effective volume  : 2,448 m’

Effcctivc waterdepth ~ :  3m

];qmpmcnl The installed capacrty of a chlonnc fccd systcm will be suﬁicrent to prowdc a ,.
dosage of 3 mg/l and 8 mg/i at the maximum daily flow and the wet wealher ﬂow rcspectn ely.
The feed equipment consists of the following:

Solution storage tank -

Type _ :  FRPcylinder tyoé

intenal diameter . - : 2,800 mm -
Height = . _ ©r 3,900 mm
Tank capacity =~ 0 200m?

Number of tanks : 2unils

No.l feed pumps

Type S I)raphmgm pump |
- Discharge capacity = . .1~ 3 {/min.. o
Numberof pumps =~ = 2units
No.2 fegc_llp_l‘l_n_u_)é . ST _
Type "t Diaphragin pump o
Discharge capqcrly : 13 Vimin. . -
Number ofpumps . ;2 unifs {one standby)

Forced mechanical ventilation is to be mstaﬂed whrch wrll prov1de onc complete air change
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per minute when the room is occupicd. Adequate provisions will be made to insure that one
complcte air change per minute is provided when the room is occupied. -

(4) Effluent Pumping Station

The effluent pli]ﬂbing station structure is in principle the same as the influent pumping station,
compnsmg dry— and wet-wells.

Pump Fqulpment and Opcrahon Control _ Totally eight units of pump are planned, four
pumps each for the wastewater and stormwater, including two-standby. In case of emergency,

the engine driven pump will be used. The pump sizes, numbers and capacmcs of the wastewater

pumps are as follows:

No.1 Pump Units

'. No 2 Pump Units’

: Veﬁicai centrifugal mixed flow pump

Type of pumps
Pump diameter : 450 mm
Pump d |schargc capacnty : 25 m*/min
TDH | :5m
Number of pump unit - : 4 units

- Motor output 132 kW

: Vertical éehtrifugal mixed flow pump

“Type of pumps

Pump diameter : 600 mm

Pump discharge capacity : 50 m*/min

TDH : :5m

Number of pump units : 2 units(1 slandby)
Motor oulput : 60 kW

No.3 Pump Units

E Plp:ng and Val\ (&H

- Type of pumps : Vemcal centrifugal mixed flow pump -
Number of pumps 1 2 units (! standby) '
Pump diameter 1 600 mm
- Pump discharge capacity : 50 m*min
~ Pump total dynamic head :5m -
Eugme oulput :90ps

Valves are to be prowded on the suction and dlschargc s1de ol‘ each pump

to allow proper maintenance of the unit.

Hmstmg Equ:pment. An overhead bridge travelmg crane will be pr0v1ded in the motor room '

for handling of eqmpment and materials. -

5.2.4 SLUI:'JG‘E' MANAGEMENf

(1) Gravnty Sludge Thlckeners

o .Deslgn Bas:s Equ:pmcnt and piping must be designed to delwer sufﬁclent dilution water to

gravity thickeners. Hydraullc loading to produce overflow rates of 16~33 m’fmzlday will be
maintained to prevent scptlmt) The loading rates and resullmg solids concenllatlon for grawty '

: lhlckemng, and lank gcomelry are as follows: . -

' Average s!udge producuon volume 3,895 m*/day

Sludge withdrawal rate. 1615 m¥day
Input sludge sohds o 1 :2689tday .
SSloads . :GOkgmiday

Tank'shape . :Circular

" 11_-'33



Part Il/Braila - Chapter 5: WWTP Facility Planning

Number of tanks - S 4 umits

Internal diameter : 12m

Sidewater depth 4m

Total tank surface area 1452 m? S ‘ : :
Thickening mechanism : Rotatmg type scrapcr supported by ccnter colum it wnh plc!\cts

Equipment Features:  Heavy-duly scrapers capable of withstanding extra hcavy torque loads
should be provided. The thickener mechanism may be provided with pickets to help facnlitate
the release of water from thc sludge [ he dnvc mechamsms wdl be attached wnlh & sklmmer

Shulge Pumps: - The pump capacity is so determined that the pumps can send the thlckened
sludge within 8 hours. Specifications of the cquipment are as follows:

Type :  Sludge pump with suction screw
~Number of pumps . -~ . 3sels (one standby) :
Diameter o 100 mm - :
~ Discharge capacny ;L2 m’fmin.
TDH ' ot 20m
~ Motor output : o ISkW

Drum Screen: Prior to pumping the primary or secondary excess eludge to the sludge
thickeners, the sludge will be screened by a revolving drum screen for the removal of coarse
materials. The specnﬁcanons of the drum screen are as follows:

Type ' :  Rotary drum screen
Number of screen 1 - Dset
Screen openings . dmm -
~ Screening capacity - : 2mYmin.
Motor ocutput 1 04kw

© Controls: Sludge pumps will be opemted usmg onfoﬂ pump controls and tuners Tlle sludge
blanket hetght WI" be determined manually. - , c '

(2) " Anaerobic Dlgestlon Tanks

Digestion Process: ~ Active dlgcstton concentrallon and storagc WI" undergo in four (4)
single stage anaerobic digestion tanks. There will be two (2) clusters each consisting of two

(2) digestion tanks. Mechanical mixing S)stcm heatmg and gas collecuon systems wnll be
prowdcd in each of the tanks. : S .

Thickened sludge in the sludge thickeners will be pumped to the digestion tanks. 'The digestéd
sludge will be drawn by gravity to the storage tanks in the sludge dewatering building. . '

Design Basis: The digeshon tank capacnl)' is determined based on the fullowmg factors

lnput sludge solids o R 21.51 Vday
Sludge input - ' R S 615 miMday
Sludge output - ' o466 mlday
Temperature 10 be maintained in the dlgestcrs S L I
Solid detention time - C s 20days

The degree and extent of mmmgmthe digesters 1 Moderately mix -
Required tohl tank capacity : N ENL T

Tank ("comctry The tank shape \wll be hlgh vertlcal cylmder wnlh comcal ﬂoors The

total number of anacrobic digestion tanks rcqulred is four {4) [anks in two (2) clusters w;th lhc .

- same capacity and configuration. = Tank d;mcnsnons are:

Tank shape - _ - SmgIe stage hlgh verltcal cylmder with comeal ﬂoor
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Tank capécily :3,503

Tank diameter _ : 15.0m
Tank effective water depth : 260m

~ Tank Operation:  Sludge mixing systems should be mcchanical recirculation type The
mixing system shall be designed such that routine maintenance can be pcrformcd without taking
the dlgcstcr out of service.

(3) Sludge Gas System

Gas Collection, Piping and Appurtenances:  All portions of the gas system, including the
space above the tank liquor, storage facilities and piping, shall be so designhed that under normal
operating conditions, including sladge withdrawal, the gas shall be maintained under positive
. pressure. © All safety equipment shall be prowdcd where gas is produced.  Pressure and
* vacuum reliefl valves, flame Iraps gas detectors, and automatlc safety shut off valves, shall be
prowded : . :

(‘as Ullhzatlon Fqulpment' ‘Gas- ﬁred boilers for heating digesters \\*llt bc located in a
separate room not directly connected to the digester gallery. Gas lines to these units will be
provided with flame traps. Gas piping will be of adequate dlamctcr for gas ﬂow rate and w111
slope to condcnsate traps at low points.

Dlgester Hcallng Dlgcsters w111 be conslmcted above ground water level and suitably
insulated to mmlmize heat loss. :

Sludgc will be heated by circuiating the sludge through external heaters. ‘Piping may be

~ designed to provide for the preheating of feed shldgc before introduction to the digesters.

_ Provisions should be made in the layout oflhe plpmg and valvmg to facnlllate cleanmg of thcse
||IIES‘ - .

: The bo:ler should be prowdcd wuh suntablc automatlc controls to maln(am thc boiler
© temperature at a fixed rate, to minimize corrosion, and to shut off the main gas supply in the
cvent of pnlot burner or eleclrlcal fallurc low boiler water level, or excessive tem peratures

Safety Local and nahonal safety reqluremcnts must be rewcwed and comphed with, Thosc
reqmrcmenls take precedence over the reqmrcments siatcd herein, if more slrmgent and should
be incorporated in the dcmgn

’ 4) Gas Holders

T he total danly gas productton is cshmated to be 10 999 m’. 'lhc gés holders will have the
minimum gas slorage capacily of 8- hour gas produclton The geometry of the gasholders is as
{ollows: -

—TYPC S o Dry seal gas holdc'r (membrane seal type)
- Number ofunits . 2 e _ -
Diameter = . 126m

Heightt' =~ - 7 ¢ 133m

'Capacﬂ)' ' o L000m

(5) Be{t Fllter Press Sludge Dewatermg _

B lhc dally dlgested sludge of 801'm’ is drawn by grawly mto the storage tanks located in lhc
7_ :dcwatcrmg bmldmg The dlgcsted s!udge productlon mte and the reqmred dcwatenng
eqmpment are L S

]ola] d:geslecl sludgo productlon Lo 46_6 m’!day_ :
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Total sludge solids ¢ 13.98tday
Dewatering equipment type : Belt filter press
Yields per vnit length 1 130 kg/m/hr.
Filter width : 3m

Daily operation time -t 6hours
Working days per week ©: Sdays

Solids load per hour : 3,263 kg/hr.
Required filter press equipment : 8units

* The sludge from the storage tank is pumped to the coagulation tank of the dewatermg
equipment (belt filter press) by sludge feed pumps.  Polymer solution is mixed and then
pumped into the coaguhllon tank of the belt filter press. The filtrate, together with belt filter
cleansing wastewater, is returned to the process wastewater storagc tanks by grawty and then
pumped to the prelammary faollrty by Process wasles retm pumps..

{6) Process Wastewater Return Pump Faclhtles

The process \\.astewater retum pump system is to relurn the process wasles (re burldmg
- wastewater, digester supematant belt press filtrate and scum ﬁllrate) to lhe screen mlel chamber
for further tecatment, - :

5.3 ELECTRICAL, INSTRUMENTATION AND CONTROL FACILITIES co

5.31 ELECTRIC POWER FACle' _
(1) _ General

. The basic power dlslnbunon syslem can best be described as a secondary smgle selectwe
system. One electric power line shall be received at the main substatron Another separatcd
lme should be planned asa sland by use in the future : ‘ :

1he recewed power will be stepped down by lhe two main lransformers and connected to the
380 V bus line. ~ Each transformer shall have a capacrty for all loads in the treatment plant by
theyearZOlO e e P ' U

The 380 V will be stepped down to auxrhary power dlslrrbutlon voltage (llghtmg and
receptacles, etc.) by transformers that are installed at requrred locatlons

"~ The protecme relay system shall be considered for proper protectron of the eleclrreal eqmpment
in adequate/proper manner.  Extensive zone protectron wﬂl be consldered for the parallel -
operation of the generator wrth utlllly power o :

(2) Power Requrrements of the WWTP

The VW]P mechanical equrpment requrres the maximum electnc power supply of 2 050 kW

excluding standby ecquipment. ’lhe electnc power requnrcmenls by the process are’ as _
swmmarized in the following: : -

" (3) Power Generator '

An emergency eleclrrc power gencrator of mm:mum 500 kW capaclty is to be prowded The
generator is drwen by a diesel engine : and wnll be used as the minimuin plant electric | power
source when the power supply is suspended. " In order to attain the intent of the above design
concept, the generator power line slrould be cormeeted to lhe 380 V bus ling wh;ch is charged by '
the utility supplled power. e =
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{4) D.C. Power Supply

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

A sealed lead-acid stationary ballery sct shalt be sclected for this purposé due to its excellent
quality features. - The capacity of the b'ittcry set shall be desrgned by the required current and
30 minutes dlscharge time.

Each bulldmg within the plant will have its own independent uninterruptible power source unit
for better and more effective utilization of the filtered/undistorted po“ er source.

(5) Motor Control Facrllty

Power feeder to the motors and wiring to the controlling equipment'ar-e accomplished through

" motor control center and refay cubicles. The motor control center and the relay cubicles are

divided into individual facility center ‘and relay cubicles such as one sct for clarrf ters and
another for scum screen area. - -

Each motor must be operated mamially from the control station to be located adjacent to the

~ equipment.  The control pane! will be equipped with switches for operation status indication

and meters as required

) Major control sequence rs to be accomplrshed through the relay cubicle as requrred for each

mechanical equipment. The sub-monitoring panel is to be provrded |n lhe room for the

© purpose of detailed momtormg and back-up operauon

_ Type of cab!es!wrrmg to be utrhzed conductor sizes, cable routmgllayout and arrangement
methods, etc. shall be determined approprl_ately throughout the detailed design sfage.

632 INSTRUMENTATIOI_NH
' (1) : Desrgn Basis

lnstrumentatlon is an rmporlant tool of the wastewater treatment planl because n insurcs an casy

' and proper operatron and mamtenance of such facilitics.

The equrpmcnt should be selected carefully considering its purpose, reliability, locatrons and
costs. They should meet the specific functional needs of the parucuiar cqurpmcnt with specral
at‘tentron drrcctcd toward opcratlon requrrcmcnls

(2) - Supervisory Control and Data Acqmsrtron System

: The system can best be descrlbed as a local, 1ndependent process control ne(work wrth :

supervisory, central, monitoring station consisting of hard graphic indication (MIMIC) pancls
and soft momtonng/control station consisting of graphic sereens, kcyboards prmtcrs etc, - The

. basic de5|gn of lhe system will be classﬂ' ed as follows:

- Local mstrumentallon!control station; - s
- - Local process control units (Programmable Iogrc controilers)
-+ Hard graphlchlMlC panel; :

- Redundant data hrghway, :

" - . Host computcr system and real time data storagc '
o Historical data retrieval SR

- Wor_kstallons '
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5.4 MAJOR PLANT BUILDINGS AND UTILITY SERVICES |

5.4, 1 GENERAL LAvouT

Administrative building will consist of scveral main areas compnslng the control room,
aboratory, conference room, adlmmstrahve pcrsonnel area, etc.

The workers area should mcludc workshop, storage rooms, restrooms, and a cafeteria for
workers.  The workshop should be related directly to the service road of the lot to permit casy
transport of materrals and maclnnery to be rcparrcd

The service road wrll be joined through a gate to the entrance for visitors and parkmg area that
may be open for emcrgcncy purposes.

54.2 ARCHITECTURAL WORKS

The uncovered preliminary facilities could be a source of odors and as such, trees shoutd be
planted atongside the plant fence to help minimize odors. ~ A landscape design is conceived for
the whole lot.  There should be trees and grasses wherevcr they do not dlsturb wastewater
trealment processes :

* Administrative Building: ~ Office room may have the capacity of 20 persons with air
' conditioning system. In addition to the space for laboratory, this area may also include
restroom and storage room, with air conditioning, natural and artificial light, and [hecessary
desks and water analysis equipment. Control and elcctrlcal eqmpment room may have a1r
condrtromng and ventilation system '

- Workers Room: This area consists of restroom for operatlon and mamtenance workers'
with showers and loekcrs This room is also rarsed 30 cm from the ground Ievel

Depothorkshop lhls room WI" be for small and brg parts of the plant equipment roof o

with metallic structure, brick walls, natural Irght and fans for vcntllatlon

Generator Room: Main electrical building shall have a floor Ie\cl ralsed 30 -em frorn the
planned ground elevation to avoid possible flooding. The building should face a road to permit’
the ﬂow of machmery Mcchanical venlllat:on system shall be provrded

543 GEHERAL CRITERlA FOR THE STRUCTURAL DESIGN

' l(oundatlons The soil study performed under the Study mcluded a snb surface survey of the
plant site and surroundmg areas. A total of four soil test bormgs eaeh 30 m deep, were .
performed within the site in addition to the nerghbormg area. o

The floor levels of the various component buildings of the plant will be mstalled ata mmlmum: ‘
level of 30 cmi above the site fi nlshed mean grade level of 7 9 m abe\fe mean Black Sea water
level (M W. I_.) Lo .

Structnres' ihc main struclures of the plant are cyhndrlcal and rectangular tanks in shape )

pipes with large diameters; pumping f'tcﬂltres and bulldmgs for thc adnumstrauon opcratlon
and maintenance purposes. _ ,

The area is located in a zone of seismic risk. Accordlng to the Regulatron PlOU/ 1992 the area

is located in a D-degree seismic area. - Determination of seismic loads shall be in accordance

with the Regulations, locat codes or olher accepted standards. Each type and size of structures
shall be individually designed dependmg on its own conditions assrgnmg the factors of socurrly

: csl'\bhshcd by the standards

Design: - The basic material for the construction of the plant stmctures wrll be the ;
conventional reinforced concrete structures. Long span bcams may be apphcd to the structurcs
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which ntay be of post-tensioned with high resistance-cables.  The structure design shall follow
the Romanian National Standards STAS 4273/83 or equivalent international standards and
publications. :

Materials:  All materials to be cons:dered for the structural and archltcctural designs shall be
subject to the relevant in the Romanian Standards, or other equivalent international

- specifications.

5.4.4 PRINCIPAL PLANT FAGILITIES

Grading and Landscaping : - Grading will slope away from structures to the open channels
or box culverts. Landscaping includes grass for the area around the roads, structures and
buildings. Trees and shrubs will be all along the fence of the site limits. The use of small
trees around roads and bmldmgs help to gwc a human scale to the project because structures are

usually hlgh

Site Security: - The site must be closed with a chain link fence or other appropriate means.
The entrances will have a gatc with hardware locks to have them closed when necessary.

Guardrails:  For walkways located in hazardous areas of the structures, guardrails must be

~used. Guardralls shall be painted with safety colors of yellow and black.

L;ghtmg.There shall be exterior Ilghlmg all-over the site, along roads, near the structures and

along the edge of the surmundmg of fence.

Lifesavers: There shall be one lifesaver at each deep and uncovercd structure such as

-~ clarifiers and anaeroblc ponds.

Site Slgns. . A sign identifying the project and the owner should be put at the entrances of the
site. A sign system for oricntation within the plant asw ell asa color code for c!emcnts of the

' buuldlngs WI" be prowdcd

" 5, 4 5 LAYOUT OF FAcu.mEs

lf.-gure I[ 5.1 shaws the layout of famlltles in the wastewatcr lrcatment plant and I':gure 115.2
shows that h)draullc proﬁlc of Braila WWTP. Llst of main facilitics is shown i in Table I1.5. 1

Table II 5 1 Main Equupment of Braila WWTP

Item - . . Specification

Screen and Pump | Influentgate  LOmX1.0m X 4units (including 2 units for rain)
: S Coarsestreen BL6m X H2.0m X 2 unils
Fine screen Bl.6m X H20m X 2units : :
Pumps @450, Q=25 m*min, TDH=5 m, Mp=70 kW, 4 pumps
T $ 600, Q=50 m*min, TDH=5 m, Mp=132 kW, 2 pumps
: CoT ' ¢ 600, Q=50 m¥min, TDH=5 m, Mp=198 ps 2 pumps
Grit chamber/ Oil separator B 3m x L 22m % 4 channel

- Parshall flume s 306- 12,380 m*h X 2units

Primary Sedimentation Tank 35 meffectivedepth20m X 4 tanks .

~ Acration Tank | BSSsm x HSSm X L76m X 16tanks -

L . - (For advanced trealment : B 5.5m x 1H55m % L 67nl x 16 tanks})
Final Sedimentation Tank .. | '$45 m effective depth 3.5 m % 4 tanks _
- (For advanced treatment : ¢ 40 meifectivedepth  3.5m X 4 tanks)

_ Chlotination Chamber | B40m x H4.0m X L 100m (Chlo;ihaliontimc_ 15 min )

Sludge Thickener - = Inside diameter 12m X H4m X 4 tanks :
. Sludge Digester - - - | Inside diameter 15m X H26m, V=3503m* X 4 tanks
Gas Holder - o Inside diameter 13 m X H 1357 m, V=1,000m> X 2 tanks
~ Pewatering Equipment | 130kg/mhr, B=3m X 8 units { building 32m X 20m)

- Blower Equipment - | Multi stage turbo blower$350 /¢ 300 80 m’/hr x I

( building 26'm X I3m) O

L Administration Building ' 30m ¥ 40m=1,200m*
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55 CONSTRUCTION PLAN

5.5,1 GENERAL

Major Facilitics to be constructed the Project are as follows:

= Interceptor sewer, manhole and CSO
= Wastewater trcatment phnt '

Conslmctlon works for above facilitics, in general, will be excented by ordinary construction
and equipment installation methods using equipment readily a_vallablc in Braila and/or Romania,
“In addition, since construction site for the proposcd facilities ate located within or around Braila
City, there would be ncither difficulty to transport materials and ¢quipment nor difﬁClllt) in
obtammg utahty services for construction works such as water and elcctncnty

- 5.5, 2 CONSTRUCTION PLAN

_ Thc constructlon p!an for the project is prepared b'lsed on thc followmg conmdcranons

= Annual w orkmg da)s are estimated at 225 days based on the ramfall records in the past five
() years and holidays in Romania. aily working hour is assumed to bc eight (8) hours.

- Constructmn machines arc fu!ly utilized for the smooth and economlcal implementation.
Required construcuon periods are cstlmatcd bascd on thc constfucuon volumc and ordmary

- scale of inputs with the considerations mentioned above Construction plan for the Braila
prOJcct is prc.sentcd in If:gure 15 3 P L

Peried *year | 27 year 3 year 4™ year 5™ year
o (Year) | 2000 2001 2002 . | 2003 2004
Wastewater Treatment Plant ' - [ ' R
Influent Pumping Station =~ 1.5
Wastowater Trealment Process 25
" Studge Treatment Process 2
Discharge Pumping Station 1.5
Power Receiving Facility |
Admmlslralton Building _ 1
]nlcrceplor L 2

Figure I1.5.3 Construction Plan and Sequence of Works for the Braita Project
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" CHAPTER 6 OPERATION AND MAINT ENANCE PLAN

6.1 DESCRIPTION OF OPERATION AND MAINTENANCE WORKS

Following figure shows necessary opéralion and maintenance works in WWTP.

Opcraliorl and Maimcnancc of WWIP

| ] | J

Operation Maimcnancc Water Quality Control Administration

P N

I Momlonngofparamelers ] l Rouline inspection | [ Chemical analysis ] [ Property management I
: [ Drsassemblymspe\tlon [7-7#Bio[og,ical analysis | l Consumable management I

{ Manupulallonofdeuces f - w_‘d T S mﬁ_'i_iﬁ'

T -— I Repair | l ~ Recording logs ! [ Ac..ountmg i

[ Reﬂ)fﬂinslogs | Recotding logs _] I Modification of operation J [ ﬂrs;n_ﬁ;i mé.]rigenrent 1

Figure i1.6.1 Nec_;e_ssary Operation and Maintenanc'e Work

The works are composed of operation of treatment processes for wastewater and sludge,
maintenance work, water quality control, and adl_'llinistrati\'e work.

6. 1 1 TREATMENT PROCESS OPERATION

_ Process operation consrsls of monrtormg of parameters and mampulatlon of devices such as

gates, valves and pumps. The characteristics of these two activities are quite different.

- Manipulation of devices may be required only several times a day at most, on the contrary,
. monitoring will be required continuously.  Thus, introduction of centralized automatic
- monitoring system greatly contributes to reduce number of operation staff. Furthermore,

automatic monitoring is- technically far easier and more reliable than automatic operation.

These are the reasons why centralized monitoring system is apphed in the proposcd WW] p,

lhough the automal;c operatlon sys{em is not miroduccd

'Tables i 6 I to 1/ 6 3 show operahon parameters momtored by cemral conlrol system

Table II.6.1 General Operation Parameters Monitored by Central Control System

Opeiation Process - - | - <177 Monitoring parameter
Electrical facilities (including Voltage, eleciric current, electric power, electric power consumplion
receiving equipment) Power factor, frequency, temperature of ransformer ©
C Others 7 Atmospheric temperature, humidity, pressure, rainfall B
- o Direction of the wind, wind velocity, strenpth of rainfall
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Table 1.6.2 Wastewater Treatment Operation Parameters Monitored by
GCentral Control System

Operation Process : - .. Moniloring parameter
Grit chamber and oil separator  } Inflow gates opening

Inflow water level and volume (incoming ﬂ{m) pH
Water level of pre-screen and post screen

Intake air flow, supplied air ftow and pressure of blower
Pumping station Water fevel at wet well :

Supplied water flow

Effluent water level

Valve opening :
Bearlng teniperature of pump a.nd motor

Primary scdimentation tank Receivi ing water level
. ' Underflow studge volume B
Aesation tank : : Gate opening
Receiving water level
. : ) Air volume
Blower equipment Intake air flow of bl(m or

Supplied air flow and prussure of blower -
Bearing temperature of blower and motor
Final sedimentation tank Receiving water level

Underflow _s!'udlge volume .

Excess sludge volume

Water level of sludge sedimentation pond

. Chlorine contact tank . flypo-chlorite dosage volume
' Receiving water level -
Discharge pipc Discharge water volume

Water level of river

Table H.6. 3 Siudge Treatment Operatron Parameters Momtored by Central
~ Control System : ,

Operation Process . - - - Monitoring parameter
Sludge thickener : Inflow sludge velunie i
Water level of tank
Sludge-liguid interface
Underllow sludge volume
Sludge digester _ Inflow studge volume
Water level of tank .
Digested studge teansportation votume . -~
Under flow digestéd studge volume

Supernatant volume . ‘
Outbreak sludge-digestion gas \olumc
Digestion tank lemperature

ol —

Dewatering equipment 7| Inflow sludge volume

Siudge cake volume
" Gas holder . | Storage volume
| Gas holder level -

Add temperature cormbustion gas volume

Excess combustion gas volume
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6.1.2 MAINTENANCE WORK

" Routine and disassembly inspections are essential to kecp proper funclmn of dewccs_
Tablell.6.4 summarizes necessary maintenance work in general.

_ Table 6.4 Necessary Maintenance Work

Frequency Work content

Daily Check appearance, unusual vibration and sound
Check condition of lubricants

Monthly | Check gland packing wear and leakage around scals

Check and, if necessary, replenish lubricants

_ Check tension and wear of chains

Ycarly Replace lubricants and gland packing

B Tighten bolts ' :

Check operation of electric and mechanical devices

Check operation of protective devices

Dry up tanks/reservoirs and check submerged devices

- Every 1 —4 years Overhaul, paint or greasing devices

Results of inspections and any maintenance activities should be recorded in daily or monthly
~ logs. - Maintenance staff should request necessary spare parls and consumables so that
administrative staff can properly manage them.

6.1.3 WATER QUALITY CONTROL

Water quality control is one of the essential parts of WWTP opcrallon Operaiion parameters
should be determined by the results of water quality analysis. Analysis items and sampling
frequency of each samplmg point is summarized below: R T

Table 11.6.5 Ana!ys;s Items and Samplmg Frequency of Each Samplmg Pomt

_ _ Sampling points © " Analysisitems . .. : - Sampling frequency
' : Inflow channel Appearance, Odor, Water Daily or at the time of inspection .
% - L C temperature, Tusbidity, pH L o
SS,COD - Weekly
. : BOD, NilI,-N : Monthly :
- Aeration tank B App;arance Odor, Water Daily or at the time of i |nspecuon
' ‘ temperature, Turbidity, pH '
MLSS o s Weekly
S o Microorganism . | Monthly ‘
. Outlet of final Appcearance, Turbidity, pH Daily or at the time of i mspccuon
- sedimentation tank - [ S5, COD, NH,-N,NO;-N | Weekly
IR BOD ' Momhly . e
Outlet of WWTP - - | Appearance, Turbidity, pll Daily or at the time of inspection
R Chlorine residual S
S§,COD Weekly
[ BOD, Nil,-N,NO,N Monthly N -

 Source: Japan Sewage Works Assaciation, “Guidelines for Planning, Dussgn and Qperation and Maintcnance
. for Small Scale Trealmem Works.” 1596, : o
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6.1.4 ADMINISTRATIVE WORK

WWTP forms a se]f complete orgamzanon and nceds administrative staff for management of
properties and consumable goods, budgeting and accounting, and personnel management. In
addition, sccurity guards, building Jamtor:., and cleaning persons are also included in
administrative staff.

6.2 EQUIPMENT FOR OPERATION AND MAINTENANCE

In addition to ordinary maintenance equipment such as welding machine or turning machine, at
least the following Iaboratory cquipment is necessary for laboratory:

- .Tempcralurelp}lfconductwny meters '
- DO meters :

- CoD apparatus“- - SR o _ . %
- Turbidity meter o . S A _ 4
- . Low power and high powcr mlcroscopes ' ' '

. - Digital balances -

-+ Drying ovens

- Incubators

- Laboratory ﬂocculatmn apparatus

- TOC analyzer

..~ - Hot plate stirrers

- Digeslion apparatus -

- Laboratory centrifuge ) :

- Vacuum pumps with blower faciliiy o

- Evaporation equipment (walef bathes, elc.)

- Distiltation équipmenfﬂnd rotary filun evaporator -
- [‘umc cupboards with ventilation equnpment '
- Extensive range of laboratory ware

= Continuous still and_dclomzer units
- Miscellancous instruments and spares
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'CHAPTER7 ORGANIZATION PLAN

7.1 PRINCIPLES OF THE ORGANIZATION PLAN

The organization plan in lhe Study is made in line with the following principles.

= A current sewerage operatmg body, R A APT LRCOL will underhke the operation and
maintenance of facilitics constructed by the proposed project. o

- ‘The WWTP scetion will be established in R.A. APTERCOL as a responsnble body of
- WWT P

= Scope of the organization plan is limited wnhln the personnel related to the opcration and
maintcnance of facilitics constructed by the proposcd project. - The plan docs not aim te
modn‘y current structure of RA. APTFRCOL

- Since the administrative staff of the WWTP section will deal with most part- of administrative
work related to WWTP, rncrement of indircct division personnel out of the WWTP scction is
: not cnwsaged :

7.2 REQUIRED PERSONNEL FOR THE WWTP SECTION

The wastewater treatment process runs for 24 hours cont‘mnously. Hnrs, the dpération personnel
for the process will work in three shifts.  The chief of each shift should be an cigincer in order to

) improve supervision capacity and p!ant operation control. The personngl for the final sludge

disposal site are not included here, because neither construction nor operation and maintenance of
the disposal site are within project scope. Foliomng factors are also taken into consideration to
cstimate lhe number of requlred personne} :

- . The \VWTP should be self suﬁielent from the laboratory wewpomt for lhe control of |
treatment processes, research and development processes. '

—.' lheugh the mamtenancc personnel will work durmg daytnne in prmcrple the electric
~ technician should stay for 24 hours continuously taking into account that farlures in the
* clectrical arca are lhe most commion in gcneral

- For da)lnlght shnﬂ tasks four persons will share one job. Each of thice persons will work
for either 8 hours or 12 hours a day, and the additional one will serve as replacenient so that
the other three may rest one daya \\eek ' : '

Under the scction chicf who is responSIble for all the activitics reiatmg to opcratlon and
maintenance of WWTP lhe followmg management personnel is deployed:

- Operatlon supemsor _
oo Mamtenance clnef rcsponsrble for all ma:ntenance staff

- Laboratory ehlef responsrble for \\ater qnahty control, cspeelally for samplmg and anal) sis

- Admlmstrahve chtef rcsponsrble '

Thc number of requlred personnel is shown in Fable 11 7 1
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TableI1.7.1 Personnel Requirements for the WWTP Section

Positien . _ Total number | Day shift | Day/night shift
_O.Sectionehief v U Vo4 -
Subtotal of Item 0 ’ 1 ’ 1 -
1. Operation
Chief 1 o -
Operator (engineer) _ 1 i Lo
Fquipment operator : I I - c 47
_Auxiliary stafl 4 ©o- 4
Subtotal of temt ~ 10 .2 8 .
2. Maintenance ' Co
Chief 1 ] -
Supervisor 1 ] -
Mechanic I (senior) 1 : 1 -
Mechanic Ii (assislant) 1 1 -
_Turner ] 1 -
- Auxiliary shop slafl 1 } - . ]
© Maintenance 1 i - -
Auxiliary staff (mechanical) - - 3 .3 - '
Instrumentation chief | [ - ' %
Tnstrumentation technician 1 I - :
Electrician (senior) . - 5 1 4
Auxiliary stafl (elcctrical) 1 1 -
" Generalconcreteworks | - -4 1 -
Subtotal of Item 2 19 15 4
3. Water Quality Comrol :
- Chief 1 S -
" Chemist 1 o -
Microbiologist i i -
Samptling auxiliary staft - 1 1 - -
. Subtotal of Iten 3 4 q . -
© 4. Administration - :

Chief . | N -
Administration assistant | 1 -
Auxiliary staff ' 1 1 -

© Secretary 1 ] -
Driver | 1 -
Janitor | I -

. Cleaning staff 1 1 -
Gardener 1 | -
Security guard 4 - 4.

. Subtotal of Iteim 4 i 7 4
Total 46 30 16

7.3 OTHER PERSONNEL INCREMENT

The proposcd facnlmes in the Braila feasnblhty sludy in addmon o lhc W W i P are as follow

- 2,997 mof gravnatlonal se\ser plpes wuh 22 manholcs )
-3 CSO rcgularlors '

To cope with an increase of work volume due to the above faCllllleS addalmnal four (4)
maintenance persons, or one (1) shift, in the water distribution and seweragc section, is
proposed for opcratlon and maintenance of those famlltles : :
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CHAPTER 8 COST ESTIMATE

8.1 BASIS OF COST ESTIMATE

The project cost consists of construction cost, equipment cost, enginecring service cost,
government administration cost, and physical contingency. The project cost is estimated under
the following conditions. o '

- All basc costs arc cxprcsscd under lhc cconomic condilions that prevailed in June 1999.

- 'The ctchange rates of currencics are USSI = ROL 15 756 Y122, Eurol = ROL 16, 539
and DM1 = ROL 8,364.

- I:qmpmcnt cost for WWTP is claSSlﬁcd into forclgn and tocal currcncy portlons and rates
of them are 70 % and 30 % respcctwely ' .

- _anmccrmg service cost is mcludmg alt services for detailed dwgn tendermg ass:stance
“and conslmcuon supemsmn The cost is assumed at 10% of lhc conslmcnon cosl.

-~ Govemment admmlstr'mon cost is costs that should be prcpared by govemmcnt and/or
executing agency {e.g. cost for personnel and organization for the project management, cost
for commission for external loan, etc.). The cost is assumed at 2 % of the construction

" cost. ' ' ' :

- Al percemagcs mentloned abovc are assumed from former etamplc of the same kind of '
projects. I :

- Physu:al contingency allowance is assumed to be 10% of the total of _constﬁtétion,
equipment enginecring service and government administration cost, - :

-_' _ Pnce escalatlon is not counted

. 8.2 CONSTRUCTION COST

Thc construchon cost conmsts of followmgs

- Moblhzatlon and demobihzauon cost (5% of mam 'works)
= Cosl for preparalor) W orks (5% of main works)
- Cost for main works (dlrcct cost and mdrrect cost)

- Cost for m:scellancous \-.orks (10% of mam works)

- The dlrcct ¢ost for main works (cost for civil \\ork mechamcallelcclncal cquipment cost,
mechanical/clectrical equipment installation cost, and construction cost for administration
~ building) ar¢ estimated based on the results of prcliminary engineering design. - Both md:rcct
E costs of sstc expenses and, overhead and proﬁt are estlmatcd at 10% of main works. -

The cost for civil and architectural \\ork is estlmatcd by multlpl)mg the quantnty of works by
unit construction costs. However, since there are no published standard market price list for

- mechanical/electrical equipment for wastewater trcatment, the appropriate price of equipment .
* are determined by obtained quotation from manufacturcrs that have cxperience in Romania

' 'andfor nelghbonng countncs

8.3 PROJECT COST

Estimated total pro_]cct cost is about ROL 837 376 mzlhon and its breakdown is shown in

~ Table 11.8.1. - Of the total project cost, ROL 268,416 million or 32% is forcign currcnc; portion,

and rcmammg ROL 568, 960 million or 68% is local currency portlon
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Table 11.8.1 Pl’OjeCt Cost for Braila Project

Hem Cost Foreign currency Local currency
I Construction Cost 679,688 234431 445,257
Mobilization and Demobilization C24215 | 0 24,275
Preparatory Works - 24,275 _ 0 24,275
Main Works . 485,491 234,431 . 251,060
\VastewaterTreatment Plant ‘ - 466,596 - 234431 232,164 .
Inftuent Pumping Station 46,819 25,665 .. - 20154
Wastewatcr Treatment Process 216,059 104,008 112,051
Sludge Treatment Process 141,373 18 Ne 62,654
Discharge Pumping Statlon 48,266 25,665 22,601
Site Finalization - | 1,633 o | 7633
" Power Receiving Facility C 232 I o232
Administration Buﬂdmg - 6,216 LY = I 5,841
* Interceptor - ' 118,895 0 18,895
Miscellaneous Works - 48,549 0 | 48549
- Site Expenses - - .. o1 48549 ) o 0 48,549
- Qverhead and Profil : Sl o 48,549 o0 .o 48,549
n EngmeermgScrwceCost : - 67969 33,984 - 33,984
[1H GowrnmentAdmimslrahon Cost 13,894 - 0 0 13,594
~ 1V Contingency - T 76,125 0 . 16,125
"V ProjectCost .~ .~ . - o -1 831376 . | ' 268416 568,960 -

(Unit: million ROL)

8. 4 OPERATION AND MAINTENANCE (OIM) COST

Major pomons of O/M cost of the WWTP are electric po“er charge for the equipment and cost
for personnel.  The O/M cost for the Braila project is estimated at ROL 9,296 million as shown
in Tableh’82 : _ - Co Y

Table Il. 8 2 Operat(on and Maintenance Cost for Braila Project

Item Unit - - Unit price Quanuty (ﬁnllll:;alLOL) .

Personnel . ROL/menthy/ 2,000,000 Sse | o 1 200

] person (average) | 70 : . ’
Electricity - ROL&wh ©500) - 124 | o - 4,854
Chemical - _ ROLKg - 5,000 894,000 SRS LY A
Excess Sludge Disposal ROL/mM* - | .- 20,000f 297,990 | .. .. 1,490 ..~
Repairing | - 0.5% of Mechanical cost 23,000 | . 460

. Others ~ ) o 10% of above SR o845,
Total AT TP R b 9296 .

n-s0



Part Il/Braita - Chapter 9: Implementation Program

CHAPTER 9 IMPLEMENTATION PROGRAM

9.1 lMPLEMENTATION SCHEDULE

The prOJect will be completed within five (5) years from 2000. Pre-construction stage of one
(1) yearis ass_umed for the detailed design period and tender process followed by four (4) years®
construction works.

Pmposbd iniplcmemation schedule is presented in Figure 11.9.1.

D Period | 1Myear | 27year @ 3year | 4Tyear ; 5" year
' : : D (Year) | - 2000 2001 2002 ! 2003 : 2004
Detailed D Desngn o ol — | : Er
Cons{rucllon N { 4 :
Wastewatcr Trcalmcnl Plant !
_ _ Influent Pumpmg Station l 1.5
% : o Waslcwater’lreatment Process 25 2
é S]udge l"realment Process 2 :
Dlscharge Pumpmg Station _ 15 _ :
Po“er Receiving Facility - 1
Administration Building B 1 _ _ . \
Interceplor o 2 3 g T _—_——

Flgure II 9.1 Imp!ementatuon Schedule of Bralla WWTP Pro;ect

8.2 DISBURSEMENT SCHEDULE

Proposed annual cost dlsbursement schedule of the Braita WWTP project during enlm, pl‘OJCCl
penod is shown in Table 11.9.1. ' : :
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CHAPTER 10 FINANCIAL PLAN AND ANALYSIS

101 GENERAL

The construction of the WWTP requires huge amount of investment cost which is far beyond the
city’s affordability. Consequenliy, soft loan or grant schemes of mlernal:onal financial sources
should be introduced to realize the construction. 1t is quite usual that an application of those
schemes require certain portion of the investment cost to be covered by own sources, which
would be an cvidence of self-assistance efforts of the recipient. In general, the ratio of this
self-financed portion is 20 to 40 %, which varies according to the international financial sources.

The problem is that even the amount of the scif-financed portion of the investment cost will be far
beyond the financial capacity of Braila City. It means that during the construction period of the
WWIP a considerable part of the self-financed portion should be procured by a subsidy from the
state, or by private sector loans. The Slud) strongly recommends the former solution because of
the following reasons.

- Beneﬁcmrles of direct benei‘ t of the project are tather inhabitants downstream of the
reCIplent watercourse than users of sewerage who have already enjoyed the service.

- .. The recsptent watercourse of treated wastewater is the Danube River. The Danube is an

international river and the Danube Delta, which is located at the most downstream of the

* Danube, is listed in the World Natural Heritages. The state should share the responsibility to
prevent such mlematlonal natural resources from degradatlon -

- The construction is necessary to comply wnth the relevant EU directives. T hIS comphance
will contribute to Romania’s EU membership accession, which is one of pollucal goals of
the state, Thus, !he state is also one of the beneficiaries of the project. '

It seems practically and theorencally reasonable to solve the above prohlem by applymg the state
subsidy. In this financial plan, the financial anangement after the start of plant operation wilt be
mtenswel) discussed ‘

102 EXTERNAL FINANCIAL SOURCES
As mennoned in Chapter 2 of Part I, there are three external fi nancml sources which may be

: apphcable to the pIOJect as shown in the table below

| Table I! 10. 1 Assumed Fmancmg Tems for Possmle External Financial Sources

- Financial Financing Loan/Grant | Interest Rate Repayment Grace Period
Organs Ratio (%%) s (%) | Period (Years) | . (Years)
EBRD - 70 Loan 6.5 . 15 3
ISPA - 15 | Gram - - o
_JBIC 70 Loan 27 30 10

Supposing, EBRD, ISPA, or JBIC agreed to finance the project, the terms and conditions would
be like in the table. 'However, they are nothing other than an example or assumption. -1t is
necessary to make quantitative assumptions regarding financing to evaluate financial feasibility
of the project. In the case of EBRD, financing fatio depends on the circumstances and interest
- rate ﬂuctuates in parailel w1lh L] BOR (London lnter-bank Offered Rale)
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10.3 APPROACHES TO PREPARE FINANCIAL PLAN

10.3.1 ERAME OF FINANCIAL PLAN

The fi nancral plan was studled based on the operatronal structure of the sewerage service
explained in Chapter 2 of Part I In brief, R.A. APTERCOL renders operation and maintenance
of the scweragc scrvice based on a concession contract with Braila City. Braita City procures
necessary investment cost and pays principal and mtcrest of Ioans ifany. lhe city owns fac;lrlrcs
mcludmg WWTP and depre(:lates lhem ‘

(1) Accountof RA. APTERCOL '

R.A. APTERCOL will collcct the se\verage charges bear the operation and maintcnance cosl,
and pay lhe Iease fee to Ihe clty Fmancral mdlcators of R A, APTERCOL were set as follows

: Cumulatwe workmg caprtal as an mdlcator of company’s sustamablllly
- Profit rate, as an 1nd1cator of possrbrllty of privatization o

The cumulative workmg capltal means summatron of working capitals of precedent years.
Unless the value falls minus, the company can escape. from insolvency. -

In thrs financial plan, the prof' t rate is defi rred as the rate of average proﬁt afler tax {0 average
_ revenue over the pro;ect period. A certain lével of proﬁt rate may be requrred to drive a prrvate
: sector s rnvestment wdl inthe prwahzatlon : s

(.2) City s Sewerage Servrce Account

This t' nancral ptan mtroduced a concept of crty s sewerage service account in order to examinc a
~ financial burden of the crty accruecl by the pro_;ect though it was not clear for the concept to be
' matcrlalurcd : -

The crty $ sewerage service account will recéive a Iease fee, deprecrate the facrhucs mcIudlng ihe
WWTP, and pay principal and interest of loans, if any. If the lease fee can not cover the total
amount of depreciation cost and payment of pnncrpal and mterest of ioans the account needs
subsidies from the cily’s general account budget. cor SahT :

(3) - Fmancial Capaclty of the City ‘
: Followmg two (2) financial mdrcators of the crly S gcncral account are very rmportant for
realrzatlon of the pro_;ect : : - CEes o P
- Thc ralio ofan annual péynrenl o'f principal and interest to a curr'ent revenue of encn year "
- The ratio of subsndy to the se\\eragc scrvrce accounttoa current revenue of each year '

The former is one of the major criteria for obtannng the state guarantee for externat loans. 1 the
ratio in any year wrli exceed 20 %, the mm:slry of ﬁnance wrll not agrcc to issue the state -
guarantee : :

The lalter sh_ows whether the'required subsidy is wtthin 'the- city?s' affordabi_lity;' L
10 3. 2 MAJOR Pneconmnous AND ASSUMPTiONS

Followmg precondltrons and assumptlons were applred in the fi nanclal p|an .
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- ‘The financial plan deals with only the cost and the revenue acerued by the project.
- Currency unit is ROL and the value of ROL is expressed as the June 1999 pnces
- Pi’O_]CCllOH perrod is 30 years since the start of pro;cct rmplemcntalion

- Target year is 2010. From 2010 on the values of variables related to_rcvehoes and O & M
cost are assumed to keep the 2010 level.

- lmplementauon pcrlod is 5 years from 2000 to 2004.

- 38%of prol' t before tax is levred asa corpor’rte tax.

Deprccratron penod is assumed as follows

Table II. 10 2 Deprecratron Penod

Ttem o Mechanical equipment - Civil works and sewer pipes
Depreciation period - | - 8 years _ 40 years

10.4 REVENUE

10. 4 1 Esrrmnon METHOD

The revenue of R.A. APTERCOL consists of collecled domeslrc and non- domestlc sewerage

charges In this fi nancral plan hoth charges were estimated based on followmg assumpllons

- The tarlff of each charge 15 set as a unlt pnce per m3

- “The unit prrce of domestic: sewerage charge is determmed based on the proportron to average
household income. : :

- The umt prlcc of non- domestrc sewerage charge is determmed in proportlon to lhat of
domestrc charge

Based on lhe above assumptrons {he unit prices and revenue of R.A. AP TERCOL were

calculated as follows

- UPd X X ]ncome I Qd

- UP,,d' bePd

- Annual Revenue = ( UPd X Qd + UPl1d X Qnd ) b% Charge Collec(ron Rate

W hcrc - o
UPB,: . unit price of domestic Seweragé charge,
" UP,;:  unil price of non-domestic seierage charge,
X: 7 ratio of domestic charge to household income,
b: - coel‘llerent e - '
Income : averagc annual housenold income,
[ ' quanmy of domesuc sewerage per year -
Ons: quanmy of non-domestic sewerage per year and

" “H.o :number of sewerage served household.

In above equahons all mdependent varrables and coefticients c‘{cept X were estimated as

. mentioned in following sub-sections. Subsequenlly, the revenue of R.A. APT ERCOL can be
' estrmated when the vanable Xis gwen . :

[-ss5
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10.4.2 SERVED POPULATION

As mentioned in the chapter 3, the sewerage served population in 2010 was estimated 221,600. It
was assumed that the present pepulation increases linearly until 2010 and ever since remains
221,600. In addition, the houschold size was assumed fo be constant at present value of 3.3
pcrsonsfhouschold

The numbers of served population and served household were estimated as follows.

Table 11.10.3 Number of Served Population and Household

Year 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | from 2011
Served population | 210,204 | 212,483 | 214,763 | 217,042 [ 219,321 | 221,600 | 221,600 -
Served houschold | 63,698 | 64,389 | 65,080 | 65,770 | 66,461 | 67.152 | - 67,152

10.4.3 QUANTITY'OF WASTEWATER

Similar to the served popu!anon the quantily of wastewater was. assumed to increase lmearly
from the present value to the cstimated value in 2010, and since cver to remain at the level in
2010. Non-domestic wastewater is composed of cmnmcrc:al mshtuttonal and mdustrlai ones.

The csnmated quantities of domestic and non-domcshc wastewater are as foliOWs.

- Table ll. 10 4 Quanhty of Domestlc and Non domestlc Wastewater .
. : ’ S {Unit: 1 000 m’f}ear)
Year 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | from 201
Domestic 18,507 | 18,795 | 19,085 | 19,376 | 19,670 | 19,966 | 19,966
- Non-domestic . | 13,659 13,_919 14,179 14,44_1 14,702 14,965 | ,14,955 e

The coefﬁcwnt b, lhe ratio of non-domestic sew crage charge to domcstlc one, was cshmatcd 1.94 . -
based on the values in 1993 and 1999. '

10.4.4 HOUSEHOLD INCOME

The average monlhl)r household i income was estimated at ROL 1, 643 600 as of 1999 based on the
result of the people’s awarencss survey conducted in this study. 1t was assumed to grow 3% per
- year until 2010, and to remain the level of 2010 whereafter. The anmtal houschold mcomc was
~ calcutated by multiplying the monlhly value with 12

The estimated average annual household mcome is as foIIOWS.

Table II105 Average Annual Household Income .
A {Unit : IOOOROIJ)ear)
Year 2005 2006. 2007 2008 | 2009. | 2010 | from 3011
Annval Household Income | 23,551 | 24,257 | 24,985 | 25,134 | 26,506 | 27,302 27,302

10.4.5 COLLECTION RATE

‘The charge collection rate was assumcd to hnearly mcrease from 58% in 1999 to 95% in 2010
then remain 95% ever since. - :

'l hc collccnon rate of sewerage charge was estunated as follow i
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Table 11.10.6 Sewerage Charge Collection Rate
Year 2005 § 2006 | 2007 | 2008 | 2009 | 2010 [ Irom 2011
Collection Rate | 78.2% | 81.5% | 84.9% | 883% | 91.6% | 95.0% | 950%

10.5 PREPARATION OF ALTERNATIVES

10.5.1 EXTERNAL FINANCIAL SOURCES

Following four (4) alternatives of cxtemal financial sources were analyzed.

- Altemnative 'I:_ EBRD covers 70 % of the total investment cost.
- Alternative 1I.  EBRD covers 50 % of the total investment cost, and ISPA docs 50% of that.
- Alternative I1I: EBRD covers 30 % of the total investment cost, and_lSPA does 70%of that.

" - Altemative 1V: JBIC covers 70 % of the total invcstment cost.
-10.5.2 LEeVEL OF LEASE FEE -

- Following two (2) altermmatives of lease fee level were imalyzéd.

_—'_ Alternative A: 100 % of repaynient of principal and interest, and dcprcci'a-lion cost
- Alternative B: 50 % of repayment of principal and interest, and depreciation cost

The alternative A is equivalent 1o be the case in which all the cost related to the construction and

B Tlarge scale rehabilitation will be borne by the users. Under the altemative B, the Braifa City should

absorb 50 % of the cost relatcd to thc constructlon and largc scalc rchabllltallon

- 10. 5, 3 LEVEL OF SEWERAGE CHARGE

The pcople S awareness surVC) conductcd in thls study re\ea!cd that the average household’

monthly willingness to pay for sewerage services was ROL 13,015 as of 1999, equivalent to 0.80 %
of the average monthly household income. On the other hand, the World Bank recommends 2.00 %
of a houschold income as the aﬁ‘ordab:llty limit for sewerage charge. The adcquatc fevel of the
charge seems between the fomler and the lattcr :

' _Currcntly the monlhly sc\\cnge charge per houschold is cqmvalcnt to 0. 44 % of the incame.
- According to the preconditions and assumptions mentioned before, this portion was deducted from

the revenue of this financial plan. !t means that the fo!lomng charge levels arc increment values of
sewerage scmce charge. :

Following threc 3) a_ltc_mativc's'bf seiverage éharge fevel were analyzed.

- Alterative 1: Minimurn level. 0.36 % (= 0.80 % -~ 0.4 %) of the income

- Alternative 2: Mean level. 0.96 % of the income
Altcrnatlve 3 Mzmmum level. 1.56 % (=2. GO % - 0.44 %) of the mcome

: 10 5 4 PREPARED ALTERNAYNE CASES

- In total 24 altematne cases “htch were combmatton of the abovementloned alternatives, were
analyzed. The case code was assigned like ‘Case 1A1%, ‘Case 11IB2’, and so on. For example, Case

IA1 means a combination of the altemalwc 1 for external ﬁnanclal sources, the alternative A for

' _lease fee and the a!temamc 1 for se\\erage service charge.

s



Part HiBraila - Chapter 10: Financial Plan and Analysis

10.6 PROPOSED FINANCIAL PLAN

- 10.6.1 RESULT or-' ALTERNATIVE S‘I’UDY '

The financial tatemems were prepared for thc abovementloncd 24 alternatwc cases. The
slructure of applied financial statements is as follows. '

Table 11.40.7 Structure of Applied Financial Statements
R.A. APTERCOL account
Revenue

Operation and mamtenance cost
Lease fee e

- Profit before tax .
Corporate tax
Profit after tax

. Working capital

- Cumulative working capital

[T
!

x _
oo
e w
o

W

rolmmolom >
1l

f
I IT >
:

o

City’s sewerage service account

T
o

~ Revenue from lease fee
Depreciation
Payment of interest
Profit

: Loan e : :
- Subsidy from general budget
- Depreciation

g olm -
i
I— .
S
|
-~

il

Sources . L+M+N+0 ”

I

Investment cost _
- Payment of principal

i
|
!
l
|

Applications -
- Working capital -
Cumulative working capital

S RO TIOX
R -

I .

- .City's general account -

Cily general revenue SV
Corporate tax from R.A. APTBRCOL _ W=E
Revenue from lease fee = S X=T1 L

Total current revenue : . Y=V+W+X
- Subsidy o e N
" Subsidy ratio S AA=Z/Y :
Repayment ratio AB=(KTRYY -

The reéult of the altérnativc sludy is shown in Table 1, 10.8. Major l.'mdings'a're as foll_m".'s._
-1t is not possnble for RA. APT LRCOL 10 tun the servlce wnh the mlmmum levei of

sewerage service charge

- . If Braila City can shoulder 5(} % of repaymen{ and depremailon R A, API PRCOL can run'
‘ the service wuh the mean level of sewerage. serv:ce charge except lhe Case !iB2

- lf miore than 50 % of lhe mveslment cost is covered by ISPA the maximum charge le\'el :
' cnablcs R.A. APTERCOL to render a sustainable WWTP opcranon even wnh the lease fee ‘
cov«:rmg 100 % of rcpaymcnt and depreciation.
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Part IBraila - Chapler 10: Financial Plan and Analysis

- Ifmore than 50 % of the investment cost is covered by EBRD, the ratio of the repayment to
the city’s current revenuc will exceed 20 %, which may jeopardize an issuance of the state
guarantee for the loan.

= The maximum ratio of the eity.s subsidy to the city’s current revenue is dominated by the
external financial source. The higher interest rate and shorier repayment perlod of FBRD_
make 1t difficuit for the City to subsidize R. A APT ERCOL.. '

10.6.2 PROPOSED FINANC!AL PLAN

Accessibility to the external- ﬁnancral sources of each crty councrl hlghly dcpends on the _
Government's polrcy arrd the polrcy of the external financial sources. Those polreres also vary -
time to time. 1f the study proposes a financial plan with fixing a financial source and a city
council fails to access to the proposed financial souice, the proposed fi nancial plan does not work

any longer. ihus it would not bc reatistic to propose a fi nancral plan wrth a ﬁxed l' nancrat
SOurce. ' o : :

Therefore, the study proposes the ﬁnaneral plans by the f nancral arrangements dlscussed in the
prcvrous section. In the preparatrorr of the fi nancral p!ans followmg general rules Were set out

- Tosccurea sustamabrltty of a pnvate com pany, the lease fee and se\\erage charge Ievel are
set out soas to keep the cmnulatwe workmg eaprtal bemg over zcro |n any year ‘

- To secure the progrcss of the prwanzatron the lease fee and sewerage charge level are set
out so asto gcnerale a proﬁt more than 5%. 1 :

- As far as the case does not requrre an exemptron of the repayment crtterta thc lease fee is set
at 50%. This reflects an idea that users paying all the costs including the investment costs is

a gnndmg charge systcm as beneﬁcrary of the wastewater trealment are not Irmttcd to the
users. -

.- Inecase where the etemptron is reqmred tho 100 % lease fee is adopted to show efforts of llre
user side to con\ ince the state to apply the exemptron

- Satrsfymg abovc rules a sewerage charge is set at a mrlder level

The proposed financial plan for each ﬁnancral arrangement is summartzcd in Table i 109
Since the repayment period of the EBRD loan is rather short and its interest is high, the annual
repayment exceeds the repayment criteria, except Caselll Therefore utrluatron of EBRD loan
W ould requrre excmptron of the repayment crrterra

Table I| 109 Proposed Fmancral Ptan o SR
' ‘Reémarks -

Case Frnancral arrangement " Lease fee - Sewerage charge |
: I 70% EBRD 50% of ‘depreciation and Maximura level . | Over repayment -
- | +30% Self-financing repayment ; (1.56 % of rncome) criteria
n 50% EBRD 50% of deprecratron and Maxrmum_level | Over repayment e
+ 50% ISPA - repayment (1.56 % of incomc) criteria
m 30% EBRD O% of dcprecralron and Mean level
- | +70% 1SPA repayment - Co (0 96 % of rncome)
v 70% IBIC ‘ 50% of dcprcc:atron and - | Maximum l.evel L
-+ { + 30% Self-financing repayment : {1.56 % of incont_e)
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10.6.3 FINANCIAL ANALYSIS BY CONVENTIONAL METHOD

The proposed financial plans were prepared to be feasible from the viewpoints of financial

. sustainability and privatization possibility of R.A. APTERCOL, financial capacity of the city’s

budget, and the applicability of the state guarantee for external loans. For the preparation of
feasible financial plan, profit and loss statements and cash flow statements were prepared for
alternative cases. This method makes financial analysis more realistic and more delail.

Conventional method of financial analysis requires only the revenue and éxpenditure of the
project. For the comparative puipose, FIRR (Financial Internal Rate of Return), which is onc of

~ indicators of conventional financial analysis, was calculated.

The revenue of the project is collected sewerage charges, which vary according to a level of the
sewerage charge. FIRR was calculated with lhc maximum and the mean Icvels of the charge

As a result, F IRRs are not ava1|able at elther the mean Icvcl or lhe maximuin levcl of sewerage
charge :

The 'fesu!t reveals the diffi culty in implementing’ sewerage services with full financial

- independence. In other words, it shows the necessity of a certain level of ﬁnancnal assxslance

from pubhc sector such asa subsndy for constructton cost.

-6
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CHAPTER 11 ENVIRONMENTAL IMPACT ASSESSMENT - -

111 OBJECTIVES

A preliminary [‘nvlronmcnlal lmpact Asscssment (F!A) has bcen conducted under lhe Sludy
based on the Romaman regulatlons '

The ob_leclwcs of thc FIA are as follows

- ‘To review the existing enwronmental COlldlllOIlS n ElA study area;
- Fo assess envrronmental mrpacts of the proposed prOJecls and _
- To proposc counten measures for mmgatmg 1mpacls 'md crmronmental momtormg plan

The existing environmental condllrons infaround the projcct site and the cvaluation of 1mpacts
due to the proposed project are summarized in Table IL.11.1. The countermeasurcs for
7 mmgalmg and enwronmcmal momtormg plan are rcconunendcd in Table I1.11. 2.

| 11 2 NATURAUENVIRONMENTAL IMPACTS

Water Quallty lmprovement - Poor wastewaler drsposal practrces are one of thc major ;
causes of pollution in the region. The disposal of raw wastewaters to the Danube River and
reliance on on-site wastewater drsposals have resulted in pollutant loads in the waterways and
the Danube River. Improvement in the quality of water in the Danube River will reduce the
level of pollutants significantly, including heavy metals and other hazardous materials. -
Because of the expected reduction of the major pollutant loads from the sewerage system, the
pubtic living conditions, as well as fauna and flora in the area, wrll be lmpro'.'cd

Topography, Geology and Hydrologlcal lmpacts: Conslructron of the WWTP and
relating facilities may not affect adversely to natural conditions of the surrounding areas.
Topographic and geological changes due to the construction works will be minimal, 'md may
not cause significant adverse impacts to lhe surroundmg areas.

Temporary Hazards: Allhough dunng thc construction slagcs some timited arcas near the
construction sites or along the majoi roads may be affected by dusts, noise or vibrations to some
extent, but these can be pr‘evented by careful controlling measures.

11.3 ECONOM[C AND SOCIAL IMPACTS

As summanzed in Table IL1L. I each of enwromnenlal parameters has been assessed and
evaluated from the viewpoints of cconomlc socro-ecouomlc, physical-chemical, ccologtcal and
acsthetic aspects. ' : .

Domestic Users: = Residential areas will be served by a combination of inferceptors and
sewerage. This, in combination with the collection and treatment of industrial wastewater, will -
reduce the amount of pollutants flowing into the \vater\vays and finally to the Danube River.

- The major benefits for residents will be a reduction in noxious odors and, if combmcd with
improvement of publlc heallh a reducuon in water—related disease.

lndustrlal Users An |mproved wastewater system w11l result in reduced overall costs for
factories in comparison to onsite treatment, although it will mean higher operating costs for
factories that are currently spending inadequate amounts on treatment or have no freatment
facility atall.  Factorics and commercial operations will also be required to pay for the costs of
their connection to the sewers.  Overall, however, operalmg costs are likely to cornpnse a
rchlwely small proporllon of factory turnover. 4
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Negative Impacts:  Although every effort has been and will be made for the planning,
design and construclion of an optimum system, and proper methods and schedules for the
construction works of the project facilities, it may not be possible to completely eliminate the
impacts due to the project implementation.  Such residual or unavoidable nnpacts in the fuiure,
although not significant, may include as follows.

- Increase in traﬂ‘ic volume along the roads connecling the new WWTP,
- ']ncrease of demand for elcclncrty of WWTP operation, and

- Less of agricultural produetron due to convcrsron of the agrlcullural lands to the new
WWT P srle

1.4 OVERALL REMARKS

As shown in Table II. il 1, the assessment has resulted that the overall pro;ect appears to be well
planned to achieve maximum benefits for lhe focal people, whrch will surely enhance socio-
economics and quahty of-life vatues of the regron '

The asses’sment results _can be s_ummari'zed as follows:
- The proposed project as a whole has positive environmental impacts in the area’s water

environment and the public health of the residents in the Crly through the nnproved servrcc
standards fot the wastewater m‘magement

ot Conslruetron or lmprovement actmlles for sewers pumpmg Sla{lons and wastewater

treatment plant throughout the pl‘OjCCt aréa may cause nuisances to the residents, but such
hazards ¢ould be lmnted by giving careful consrderalrons on the melhods of construction -
and proper management of the sewerage syslern and

- Connectron of lhe wastewater currenlly being drscharged to the publrc waterways to the
sewer system will significantly improve the waler quality in the Danube River;

- The benéficial effects of the project outweigh the adverse effects; and

- As certain items in the preliminary EIA need to be further clarified from engineering

* viewpoints, further studies will be made on the extent of impacts, mitigation and remedial

measures, 1ncludrng the impacts possibly caused by the cons{rucnon, operatron and
marntenance works of the WWTP and related facrlrtres :
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Project in Braila (1/2)

Ttem

Survey Results

Evaluaiion
of Impacts

Economic
Activitics

The proposed WWTP site {around 16 ha) now is used as agricultusal ficld. The
production fosses caused by the proposed WWTP construction is eshrnatcd to bc about
47 millien Lei or 3,000 US § per year, and can be negligible. :

O

Pubtic {lealth
Condition

The results of wastewater characteristics survey at existing outfall revealed that the
number of total Coliferm Group in raw wastewater, which now is discharged direcily
into Danube River, is about 2.4 X 10° no/100ml to 24X 10* no/100ml. While the
number of total Coliform Group in Danube River (I km downstream from the outfall
of proposed WWTP) is 2.8 X 10° no/100ml to 3.5X 16" nos100m), which exceaded
the standard {1 X 10? no./100ml, STAS 12585/1987) of water for swimming puIposes.

According to the F/S Study after WWTP being put into operation the existing outfall
will be closed and wastewater will be collected and treated at WWTP. The number of
total Coliform Gmup in WWTP effluent will be meet the standard (1 X 10° noJ 100m1,
NTPA 001) of wastewater discharged in water resources. Hence, dmmg WWTP
operation stage the public health condition will be improved certainly.

O

Waste

According to the Cily’s eslimate, the existing solid waste disposal site is capable of
receiving the present tevel of solid wastes until 2002 A construction plan of new solid
waste disposal site is now under consideration, which will be provided with
polyethylene liners at the bottom. The collected leachate will be brought with trucks to
the public wastewater system for the final treatment. The results of wastewater
characteristics of leachate from SWDS in Braila indicated that the concentrations of
the organic substances (BODy: 3,824 mg/l, COD,,: 7,742 mgM), NH-N (592 mg/M)
and oil (328 mg/) have exceeded the standard (NTPA 002/1997) of wastewaler

discharged into municipal séwage system substantially. Meanwhile, the number of

total Coliform Group in the leachate is also refative high (3.5X 10* no/ lUUml) All of
thesé may contribute a negative impact on groundwater. Therefore, it is necessary (o
complcte the new solid waste disposal site that will be properly designed and managed
from the environmental viewpoini before Braila WWTP is put into operation, faking
into account the grovndwater poltution prob!em and the \olume of excess sludge (63
m¥d or 13 vd) generated from WW1TP. ' : : S

Hazards
(Risk)

Based on the results of geological survey, a can:ful aseismatic structure design witl be
considered in the planning and design of the wastewater trealment facilities.

Topography
and Geology

Based on the results of geological survey, a careful aseismatic structure design will be
considered in the planning and design of the wastewater treatment facilities. -

Groundwater

The results of groundwater survey Infaround the solid waste disposal site indicated that
the number of Coliform Group ranged from 1.6 10" no/100ml (upstream) to 24X
10* no/100ml (downstream), which already excéeded the standard (under 10
no./100ml, STAS 1342/1991) for drinking water. Hence some countermicasures l‘or
protecting groundwater from pollution should be considered.

Hydrological
Siiuation

The efituent Now of WWTP is insigaificant comparing with the flow of Danube River,
so the effects of effluent on hydrological situation of the Rn_n:r are negligible. In
addition, the pollutant diffusion and dilution characteristics are analyzed using “MIKE
117 model, the calculation results indicated that complete mixing is achieved at a
distance of 2 km downsiream of WWTP outfall in all cases studied here.

Fauna  and

Floza

Now the raw waslewater is discharged directly into Danube River, afler the WWTP
being put into operation, there will be no change about flow rate. In addition, as
mentioned in Water Pollution ltem the poliulants Joad will be reduced substantially.
Therefore, it is expected that the Imng condmons of fauna and flora will be i lmprm ed
by implementing the Project. :
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Table IL.11.1 - Existing Condition and Evaluation of Impacts by

Proposed Project in Braila (2/2)

Item

Survey Results

Evaluation
of Impacts

9. Water .
- Pollution

The results of industrial wastewater survey revealed that the concenteations of toxic
matesials, which may cflect biological process for wastewater treatment, are under the
standard of NTPA 002/1997. This can leads the conclusion that industrial wastewater
will don’t contribute a significant impact on WW TP influent characteristics.

Acc'ording to the F/S Study 4,651 tons of BOD; and 5,509 tons of $S per year (2010)
will be no more discharged into Danube River, so the impacis on the water quality
during WWTP operation will be a positive one.

Moreover, 715 tons of BOD, and 930 tons of 8§ per year (2010) will be discharged
into Danube River with WWTP eflluent. Based on the results of simulation the
maximum concentrations of BOD; and SS at downstream of complete mixing section
(about -2 km downstreamn from the oulfall of proposed WWTP) will be under the
Maximum Allowable Concentsation (MAC) of first quallly category in STAS
4706/1998 (surface water qualily).

O

10. Soil
: Conlami_na-
tion -

According {o the analysis results of soil (WWTP site, solid waste disposal site and
agricultural field) and sludge generated in existing WVTP of Roman and Constanta,
the heavy-metal concentrations in soil samples and slodge samples are under the
Romania Standard. This creates a possibilily to utilize excess sludge in agriculiure.

OffenS|\c
‘Odor

The survey results revealed that the concentrations of LS (0 mg/m’), NH; (0.105
mg/m®} and odor level (Level 1) en the \_VWTP boundary fence are under Romania
Standard 12574/1987 (11,S: 0.015 mg/m?, NH;: 0.3 mg/m® and odor level: Level 3).
The results of cxisting WWTP survey in Conslanta aré presented as following:

Item _ o WWTP boundar) fence ) 150 m from WWTP boundary fence
s 035mg)'m _ : 0.033 mg/m’
NH, - 03mgm - 0d0mgm’
OdorLe\el - B T 3

Finally it is cvaluated that the offensive odor 1evcls at adjacent arcas lo the WWI Psite
would generally be within acceptable levels, considering the facts that the nearcst
human selt!emenl is located at more lhan 300 m from WWTP.

O: nothmg or negligible -
~ A: not serious or minor
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Table 1111.2 Countermeasures for Mitigating and Env:ronmental

Monitoring Plan in Braila

Impact Item

. Countermeasure

1. Groundwater
and Waste

A new solid waste dlsposal site is necessary to be completed before Braila
WWTP is put into operation, taking into account the volume of excess sludge
(63 m*/d or 13 t/d) generated from WW fP

Groundwater insulation- -type landﬁll d1sposal plant is reccmmended to protect
groundwater from polluting. In this case it is recommended to install the
leachate collecting system and to dlscharge leachale after to be treated
especially disinfection treatment.

The grcundwatcr quahty (al least CI COD\,,,, Cohform Group and typlcai
heavy metals) should be checked 2 to 4 tlmcs per year in crder to undcrstand
the change of groundwater quahty

With the background that an increase i “agricultural  utilization and
incineration and a reduction of landfill for sewage sludge is forecast, it will be
recommended to consider incineration or the utilization of sewage sludge in
agriculture. In this case the load limiting values of EU Sewage Sludge
Directive can be applied as alternalive to sewage sludge limiting values in
order to maintain the sonl hmmng valucs of heavy metals

The characteristics (Cd, Cr, Cu, Pb Hg, Ni and Ln) of dewatcrcd sludgc frcm
WWTP should be checked at least 4 llmcs per year.

2. Water Pollution
cand - Public
Health =
Condition =

Itis recommended to establish a momtonng system to check the water quahty
of Danube River at main swimming arca, intake for water supply as well as thc
downstream reach from W\VTP outfall. : -

The detall plan (such as mcnltormg pomt analys:s |tems and samplmg
frequency ete.) should be made in cooperatlon wnlh the Bralla Mumc:pallly
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CHAPTER 12 PROJECT EVALUATION

12.1 TECHNICAL FEASIBILITY

At present Braila City has no functional wastewater treatment plant system. Most of the
households and communities in the City rely on the scwerage system, whereas many of the
large-scale industries operate pretreatment or complete treatment facilities before discharging
industrial wastewaters to either public sewerage system or directly to public waterways.

The existing combined sewerage system is utilized for collection of domestic, commercial,
institutional and industrial wastewaters, and during wet weather stormwater runoffs.  All the
collected raw wastewaters dis’charged either by gravity or pumping stations to the Danube River
through outfalls of four major and eight other small collectors, is a major -pollutant source to the
river water. Under circumstances, there is an urgent need to lmplement a comprehensive
wastewater collection and treatment system plan to aileviate the worsening environmental

situation it the area.

The elaborated wastewater management strategy pTan is based on the maximum use of the

_ existing combined sewers and new interceptor sewers proposed along the Danube River left

bank, which will involve collection of the wastewater and stormwater inflows. The activated
sludge treatment plant is planned to treat all the collected wastewater flows up to the level of
secondary process. ~ During wet weathers, up to two times the dry weather wastewater flows,
commingled with stormwater, will be conveyed to the treatment plant to receive treatiment.

The proposed Project forms the least-cost long-term strategy plan up to 2010, and will serve the
total population of 216,600 in the built-up urban districts, cotlecting and treating up to the
maximuin daily ﬂow of 115 000 nﬂday wastewater whlch include lndustrnl wastewatcr of
29 200 m*/day. :

Upon completlon of the wastewater System pchct the csllmated organlc loads of 13 100
kg/day BOD and 15,540 kg/day SS, would be reduced by more than 90 percent or 11,789
ke/day and 13,986 kg/day reSpectwely, which \muld otherwise be dlschargcd dlrectly to the
Danube Rwer

The reducti_on of the level of the polluted water reaching the Danube River will improve the
quality of environment and life for those living near the waterways and the River. !mprbving
the disposal of industrial and domestic wastewater will also contribute to improvement in the
beneficial uses from the waterways, such as freshwater fi sheries 'md aquaculture water
lransport and use of water for mlgatton and mdustrlal purpose

12.2 ECONOMIC FEASIB!L!TY

12, 2 1 Econom:c BENEF!TS

_ In general cxpected bcneﬁts of wastewater management pl‘OjeClS aré as follows.

' - Samtary lmprovement by ehmmatmg untreated wastewatcr from roadstde ditches

- Additional water uses due to water quality improvement of sewage recipient watercourse
- Amenily improvement due {o water quality improvenicnt of sewage recipicnt watercourse

_ In the Study, however, it is difficult to expeet these benefits.  First, sewer networks have been

installed in the Study Area and there are no sanitary problems caused by wastewater.  Second,
flow quantity of Danube River downstream reach is so huge that cxpccted posnwe impact of the

- Project could not result in addltional water use.
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A positive impact of the Project is supposed to be contribution to nature conservation and
environmental protection of Danube Delta. Therefore, the study adopted a method to estimate
the project benefits by a value of the positive impact to the nature conservation.

To estimate the valuc of the impact, questionnaire surveys were conducted in ten cities in
Romania. The surveys asked the people about their willingness to pay (WTP) for the
implementation of policies to contribute to the protection of the Danube Delta.  The obtained

WTP can be considered to represent the value of the posilive impact, that is project benefits. .

The cconomic benefits of the project are estimated as follows.

Table I, 12 1 Estumated Economlc Benef ts
: Annual distribution . - Total distribution
Economic benefit 325,529 million ROL .-+ M'“i,627.646 million ROL -

12.2.2 Economc ANALYSIS

Based on the cconomic bcnef' its calculatcd above and the cost esllmated hcrcunder cconomac _
: analyms was pcrformed e

Precondmons and assumpllons apphed are as foilow

- Currency umt is ROL and lhe value of ROL is expressed at the Junc 1999 pnccs
- . Project Lll‘e 30 years since the starl of pmJect lmp!emematlon :

' “Target Year: 2010, From 2010 on lhe values of 0 &M cost varlables are assumed to keep :
the 201 0 level. :

- Implemematlon Period: $ years 2000 to 2004
OCC (Opporlumly Cost of Capital): 10%

Converswn factor: 98.4% to capltal cosl (mmal and replacement cost) takmg account of
customs duty for forclgn componcnts

The ECOIIOI]!iC costs, which cmnprises bf lhrée types of costs, Were determined as ,fol'lowszf

Table 1k 12 2 Economic Costs

Initiat Cost - . = . g Replacement O&M
2000 2001 2002 2003 2004 Tolal Cost .| Costs
36,785 | 154,174 | 216,161 238,i79 178,679 | 823,978 | - - 196,800 - .| - 8,790 .

(Umt mll]mn ROL)

" Economic criteria, EIRR (Economlc lnlemal Rate of Relum) NPV (Net Present Value) and BIC
(Bcnei‘ 1 Cost ratio) were calculated as shOWn in Table 1 12 3, '

Tab!e II 12 3 Calculated Economlc lndicators
NPV (million ROL) .| = B/C . | EIRR (%)
26,168 | -cL03 | 1L6

Rcs_ulis of the Sensitivity anﬁlysis are as S_fld\Vn in Tl;:l_)fe /4 12 4 —'
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Table 11.12.4 Result of Sensitivity Analysis

Conditions _ EIRR (36} NPV (miillion Lei) B/C

Costs: +20% - NA - - 137,167 0.86

Costs: +10%, Benefits: -10% NA - 139,784 0.84
Benefits: -20% , NA - 142,401 , 0.83

12.2.3 EVALUATION

For the base conditions, the project is judged economically feasible, while the results of the
sensitivily analysis indicate it vulnerable. Considering nature of the project, that is, it does not
have direct beneﬁls, the study Judges the project eeonomlcally feasible.

12 3 FINANCIAL FEASIBILITY

F he study proposed the fi nancial plans lhat make lhe operatlon of the prOJects l' nancrally
feasible, on condition of a certain level of subsidy to the investment costs.  This is because that
financial affordability of the users and the city council have not become yet high enough to pay
all the investment costs for the wastewater trcatment plant.  Therefore, conventional financial
analysis, in which a total of the investment cosls and operalion costs, despite that some portions
of the investmient costs to be subsided, is compared to the revenue, a total of sewerage charge
eollected dId not 1nd1cate lhe fi nancaal feasrblhty

: H()wever, ' the- proposed financial plans showed financial soundness and 'operational
sustainability of the private company and the city council. = Therefore, the’ study Judged that the
: pro_lect is fi nancrally feasrble on condition of the provrslon of subsidy. -

12’4 ENVIRONMENTAL IMPACT ASSESSMENT (EIA)

The Pre11m1nary EIA has resulted that the overati pro;ect appears to be well planned to achleve
- maximum benefits for the local people which will surely enhance socio-economics and quality-
of life values of the regton thus itis Judged the project is envlronmemally feasrble

The assessment results can be summanzed as follows: :

-, The proposed project as a whole has positive environmental impacts in 1 the area’s water
' environment and the publlc health of the residents i in the Clty through thc lmproved service
standards for the wastewater managemem '

- Construetron or. |mprovement aclivities for sewers pumpmg statlons aod wastewater
treatment plant throughout the pl’OJeCt area may cause nuisances to the residents, but such
hazards could be limited by giving careful consrderattons on the methods of constructron
and proper management of the sewerage system; and - : :

L Connectlon of the wastewater currenlly bemg drscharged to the publlc waterways to lhe
se\'.er system wrll significantly i improve the water quality in the Danube River;

- | The beneﬁcaal effeels of the proleet oulwcrgh the adverse e[fects and

T As certam 1tems in the prellmmary EIA need to be further clarified from eng:necnng
~ - viewpoints, further studies will be made on the extent of impacts, mitigation and remedial
. measurés, including . the impacts possibly. caused by the construction, operatlon and
' :mamteuance works of’ the WWTP and related facrhtles : -
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CHAPTER 13 - CONCLUSION AND RECOMMENDATION

13.1 CONCLUSION |

The study proposed the construction of the WWTP together with the installation of interceptors
necessary to convey wastewater from existing sewered arcas to the proposcd WWTP.  The
proposed wastewater treatment employs a conventional activated sludge method, which is one
of the basic biological treatments, and could treat the wastewater currently discharged into the
Danube River without treatment, to the waler quaht) Ievels to meet the mternahonal
reqmrcmcnls except T-N and T-P. L

The feasibility study brought out the tcchmcal cconomic, and enwmnmenml feasnbllity of the
proposed projects, however, the Study revealed financial difficulty in the lnlplemematlon of the
projects. ‘The initial investment cost for the construction of the ‘Wwastewater is too heavy
financial burden for lhe present cily’s financial conditions. Therefore, the Study evaluated lhc
fi nanc;al fcamblhly, premlsmg Ihe followmg f' nancnal and msmut:onal suppons from lhe slale

Acceplance of lhc uliluahon of state guaranlccd c\clemal loans
- Ftcepttonal prowslon for thc aforementloned repa}ment cntcnon
- Apphcal:on of spemal subsidy (o Sewerage de\rclopmcnt pr()jects

These supporls seem 10 run counter to the sptnt of the recent lcgls!alwe reform ihal encouragcs
financial independence of tocal public works from the state. . It would be a quite right direction
1o expand the autonomy of local municipalities and to enlmst local pubhc works to the loml :
mummpalllles initiative as much as p0551ble S :

On the other hand, the state faces to nccessuy of the developmcnt of the wastc\\ater trealment in
the country to meet the EU Directives as the EU® applicant country, and ‘is mternatlonally
responsible for the de\'elopment of the wastewater treatment along the, Danube River. . The
development of thé waslewater treatiment ¢ould be one of the hlgher pnonly pohcws of Ihe slatc
A$ revealed in the Study the developmcnl of the wastcwaler treatment is too heavy i nancial '
burden for the local municipalities of which économy has not geown up enough. ~If the
development is left in the local municipalities’ initiative wnhout any gtudance and supports by
the state, no considerable progress would bc cxpcctcd : :

As Iong as thc affordablllty of lhe local mumc:lpalmes rennms not enough to deve!op thelr
wasfewater treatmem by themselves, the state should take the initiative in order 1o realize the
state policy. ~ Therefore, the Study considered it justifiable to provide the suppert as tools of the
state initiative for the wastewater treatment devclopment, desplte of the spnt of the Ieglslatlve
reform. L Cea A : . - ,

13.2 RECOMMENDAT[ON TO THE CITY COUNC!L

The Study concludcd that the construcuon of lhe Waslewater treatmenl plant is fca51blc - While
the state support is essenhal the cnty councnl should take the ﬁrst action to realure the project

'The first action \\ould be to lake a demsmn of the lmplemen{allon of lhe pro;ect As .
mentioned above, the. project. would cause a heavy financial: burden and. would- limit the
implementation of other new projects.  Every effort to squceze out the self-financing sources
should be done. - Process and results of the efforts could be one of means ta convince the state
to provide the supporis.  While it is a matter of fact that the project would not work ouf without

the state supports, it should be reminded that the pI’()_lf:Cl is not started by the slate suppon bul by .
the city council’s m:tiahve . o o
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The Study proposed several options of financial plans by the financial arrangements.
Availability of the foreign financial sources depends on the policy of the both recipient country
and financing agency. To slart seeking for possible finical source will be onc of the city
council’s initiatives. It is suggested that ISPA fund may be the most preferable as it is a grant.
The Study provided the city councils with information necessary for the application of such
financial sources.

13.3 RECOMMENDATION TO THE STATE

- As long as Romania is the EU applicant country, the state should take an initiative to develop
the wastewater system in the country.  The Study considers that the state supports in terms of
financial and institutional assistance are essential for the city council to implement the proposed
project, comparing required project costs and the city council’s financial capability.

~The state is required to provide an arrangement for the state guarantced external sources,
because terms of external loans without the state guarantee are far exceed the city councils®
 affordability.  Also, the state is required to provide exceptions of repayment criterion that is
one of conditions for the state guarantee external loans.  As explained in the financial plan in
this report, the Study proposed a sustainable financial plan thal proves capability of a operation
company to pay lease fee, which covers all repayment amount and depreciation, to a city
council. The Study considers that it is possible to cxempl the repayment criterion on security
of the fi nanc:lal plan. :

l-urthem_mre, the state should provide a subsidy that supplements a self-financing portion of the
investment cost. ~ Even if the city council can utilize the state guaranteed external loan, most of
the city councils would have a great difficulty in procuring the self-financing portion. A source
of such subsidy may be very limited in the state budget. '~ Therefore, the state should have a
plan to prioritize cily councils for the sewerage development. The proposed subsidy could
work as a tool for the state to exert the initiative for the sewerage developinent.  The seven (7)
cities in the study area are to have higher priority in the development plan bccausc of their
tocation, which is along lhe Danube River.
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