2. Existing Pump Station Check List






~Puinp Station No.1 (Existing Pump
| lem
| Year constructed
Type of structure
Equipment
13 Screen
Type
Bar spacing
[ Quanmity
2} Pump
Type
Capacity
i Quantity

Existing Pump Station Check List
Skuedtas

Station)

Contents
1973

B Circulariwithout housing

none

horizontal shafl, centrifugal pump
80 m’/hour x 7.5 kW
Lunit

 3)Others

. Remak

floor drain pump

Stand-by Generator

1o

Operation

Disposal of screcnings
Method
Frequency
| Anount o
Pump QOperation
Automatic on-off
No. of unit operated
Flow measurement

none

autpmatic by water level in the pump well
1 unit
none

Discharge ameunt/flow

no record due to lack of Mow meter

Operator _

Existing problems

Equipment is old.
Leaks in walls at pipc penetration

Improvement in (e Project

This pump station will be abandoned vpon
completion of a new pump station in the same
premise. Structure of the new pumip station has
been completed. New pump units have been

purchased.




Existing Pump Station Check List

Skuodas

Toump Station No.1 (New Pomp Station)

| lem
Yearconstructed
Type of structure
Equipment
1Y Screen
Type
Iar spacing
o Quantity
2} Pump
Type
Capacily
Quantity

B. Circular/withouwt housing

S Contents

| Remark ]

~ Tobe completed, but not scheduled

caged scecen
unknown
]

submersible pump
58 m'hour x HIS mx 9 kW
2 units

3) Oihers

| Stand-by Gengrator

no

Operation S
Disposal of screenings
Method
Frequency
Amount

not operated yet

Pump Operation
Automatic on-off
No. of unit operated
Flow measurement

autornalic by water level in the pump well
1 unit
none

| Discharge amount/flow

Qperator

circulating for inspection

Existing problems

not applicable

Improvement in the Project

Pump units have been purchased and should be

instalted.
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Existing Pomp Station Cheek List

Skuodas
_Pump StatienNo2 e
B ltem N _ Contents o
| Yearconstructed | wie
Typeofstructore | A. Circular/with upper housing
Equipment
1) Screen
Type manual bar screen
Bar spacing 40 - 56 mm
[ Quantity I I
2) Pump
Type horizontal shafl, centrifugal pump
Capacily 60 m’/hour x 22 kW
| Quantity _ o 2units
3) Others

hoist crane
floor drain pumy
ventilation system

| Stand-by Genevator

. Remark |

e S N _ ,,
Operalion _ . e o o
Disposal of screenings
Method container
Frequency every day
Amount . little o

Pump Operation
Automatic on-oft
No. of unit operated
Flow measurement

automatic by water level in the purp well
1 unit
none

. Discharge amouat/flow

| Operator

no record due to lack of flow meter
circulating for inspection

Existing problems

Large amount of rainwater flows in, To prevent
inundation, the inlet gate is throttled.
Equipment is old,

Leaks in walls at pipe penetration

Improvement in the Project

Prevention of rainwater intrusion must be
carried out with proper investigation. For the
case of a large pumping amount, by-pass
discharge will be installed at the proposed STP
after the primary sedimentation tank.

Repair of leaks should be included in the scope

of this project.




Existing Pump Station Check List

Skuodas
buop SationNe.d N .
| ftem b Contents o  Remark
| Yearconstrwcted | 1976 I
Typeofstwcwre | ACirelarfwvithupperhousing b
Equipment 7
1} Screen
Type manual
Bar spacing 20 mm
[ Quantiy ! -
2} Pump ﬁ h
Type horizontal shaft, centrifugal puap
Capacitly 110 m’/hour x 22 kW
| Quantity - ... 2 units ] —
3) Others
hoist ¢crane
ftoor draio pump
- } . ventilation system i
Stand-by Generator _ B o no .
Operation R ' . .
Disposal of screenings ]
Method by confainer
Frequency every day
| Amount littlo B
Pump Operation . _ T
Automatic on-off automatic by water level in the pump well
No. of unit operated 2 units (1 unit on at all time)
. Flow measurement A nofie -
Discharge amountiflow no record due to lack of flow metee B
__ Operator | circutating for inspection h
Existing problems
Equipment is very old.
| Leaks in walls at pipe penetration
Improvement in the Project _ )
No need to replace the pump units immediately.
Repair of cracks and leaks should be included in
. the project scope.
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_Pump Station No.4 (Proposed at the Treaiment Plant No.d)

Existing "'uiop Station Check List

Skuodas

L Iten
Year construcled

~ Contents L
Tobe completed, but not scheduted

Type of structur
Equipment

| B. Circutarawithout housing_

. Remark

Automatic on-oft
No. of unit operated
Flow measurcment

1} Screen
Type caged screen
Bar spacing unknown
) Quantity . i
2) Pump
Type submersible punip
Capacily 140 w’/hour x 12 kW
[ Quankity Juaits
3) Others
| Stand-by Generator _no T
| Operation ) o
Disposal of screenings T
Method not operated yot
Frequency
Amount o . B
Pump Operation

automatic by water level in the pump well
2 units (1 unit on at all time)

| none

~ Discharge amount/flow

Operator

no record due to lack of flowmeter

§ circulaling for inspection

Existing problems

not applicable

Improvenent in the Project

Pump units have been purchased and should be
instatled under this project.

Only two units may be installed because the
pump capacity is too big for the planned sewage

| amount.
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3.

Comparison of Treatment Plant Alternatives






Appendix 3 Comparison of Treatment Plant Alternatives (Skuodas)

— (1/4)
T Item T Casc-1 Caso-2 Casc-3 Remarks o
o o Oxidaion Ditch System with P.S.T. Oxidaion Ditch Systen without P.S.T. Sequencing Batch Reactor (SBR_)Eystcm o _; e
1. Design Criteria
1) Design Flow Daily average 10 =1,270 m’/day Daily average 1 Q= 1,270 m’!day Daily average 1 Q= 1,270 m3fday
Daily maximum ¢ Q, = 1,600 m*/day Daily maxinum Q= 1,600 m’/day Daily maximum ~ : Qp = 1,600 m¥%day
Hourly maximum  : Q3 = 3,200 m*/day Hourly maximum  : Q3 =3,200 m*/day Hourly maximum 1 Q; = 3,200 m/day
2) Design Water P.S.T. S.T.F. D.S. S.T.F. DS, S.T.F. D.S,
Quality 1.Q. | RR. | EQ. | RR. | EQ. | Ave. | Max, 1Q. | RR. | EQ. | Ave, | Max. 1LQ. | R.R. | EQ.{ Ave. | Max.
(mg/)] () [(mg/)] (%6} |[(mg/l)|(me/l)](mg/l) (mg/)] (*6) |(me/N)j(mg/) (mg/l)y g/l (%) [(mg/D]{mg/)(mg/1)
BODs| 490 30§ 343] 96.2 i3 13| 21.7§BOD;| -490 974 13} 13| 21.7 BODs| 496| 974 13 131 21.7
BOD,| 560 30 392| 96.2 5 15] 25iBOD,| 360] 97.4 i5 15| 25 BOD,;| 560| 974 15 15] 25
SS 500 40} 300] 90] 30| 30] 4siss .| soo]  os| 25| 30| 45 SS SO0 95| -25] 30| 45
COD | 1,000 30] 700 90] 70| 75| 120§coD |1,000| 925] 70f 75| 120 COD | 1,000] 9251 70] 75| 120
T-N 701 10] 63] 10| 189 20| 35IT-N 70 70| 21| 20{ 35 T-N 700 701 21 20] 35
T-P 12 10] 10.8[*86.2] *1.51 LS| 2.5{T-P 12| *87.5] *L5] L1.5] 235 TP 12]*87.5] *1.5] 15 25
Note} - 1.Q. : Influent Quality . Note) L.Q. : Influent Quality Note)  LQ. : Influent Quality
P.S.T. : Primary Sedimemntation Tank S.T.F. : Secondary Treatment Facility S.T.F. : Secondary Treatment Facility
R.R. : Removal Rate R.R. : Removal Rale . R.R. : Removal Rate
E.Q. : Effluent Quality E.Q. : Effluent Quality E.Q. : Effluent Quality
S.T.F. : Secondary Treatment Facility D.S. : Discharge Standard D.S. : Discharge Standard
D.S. : Discharge Standard * 1 with Coagulant Treatment * : with Coagulant Treatment

* : with Coagulant Treatment

3) Design 7 degree C. at winter 7 degree C. at winter 7 degree C. at winter
Temperature

2. Flow Chart
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item

Case-1
Oxidaion Ditch System with PS.T.

Case-2
Oxidaion Ditch System without P.S.T.

3. Shudge (Qunnd

Primary Sludge
Bxcess Sludge
Thickened Sludge
Dewatered Sludge

399 keDS/day, 20 m*/day, 98.0 %WT
424 kgDS/day, 75 m*/day, 99.4 %WT
658 kgDS/day, 26 m’/day, 97.5 %WT
625 kgDS/day, 3.9 m*/day, 84 %WT

701 kgDS/day, 121 m:n’day, 90,4 %WT
561 kgDS/day, 37 m’/day, 98.5 %WT
533 kgDS/day, 3.6 m’/day, 85 %WT

Case-3
Sequencing Batch Reactor (SBR) System

Remarks

939 kgDS/day, 156 m’lday, 99.4 %WT
751 kgDS/day, 50 m’/day, 98.5 %WT
713 kgDS/day, 4.8 m’/day, 85 %WT

4. Major Facility

1} Grit Chamber
Gravily Type
WO08mxL25mxDO03mx1 unit
Water Surface Load : 1,800 m’/m? day
Average Velocity : 0.15 m/s

2) Fiow Measurement
Parshall Flume Type
W=031mx1unit

3) Primary Sedimentation Tank
Rectangular Tank
WSOmxL5.0mxD35Smx lunit

Surface Load : 64 m’/m’ day
Retention Time : 1.3 hrs

4) Reaction Tank
Oxidation Ditch
W4SmxL 1328mx D235 mx 2 units
MLSS : 4,000 mg/l
HRT:43.2 hrs
BOD-SS Load : 0.05 kg BOD/kg SS

5) Aeration Equipment _
Blower : 14.5 m3/min x 15 kw x 3 (1)} unit
Diffuser : Membrane Disc Aerator
Submersible Mixer : 2.3 kw x 4 units

6) Final Sedimentation Tank
Circular Tank with Center driven
Sludge Collector
Dia. 14.5mx D 3.5 m x 2 units

Surface Load : § m*/m’ day
Retention Time : 17.3 hrs

1) Grit Chamber
Same as Case-1

2) Flow Measurement
Same as Case-1

3) Reaction Tank
Oxidation Ditch
W4SmxL1928mx D 3.5mx 2 units
MLSS : 4,600 mg/1
HRT: 62.4 hrs
BOD-SS Load : 0.05 kg BOD/kg §S

4) Aeration Equipinent
Same as Case-1

5) Final Sedimentation Tank
Same as Case-1

1) Grit Chamber
Same as Case-1

2} ¥low Measurement
Same as Case-1

3) Balancing Tank
Rectangutar Tank
Wo0mxLI1.0mxD4.5mx 1 uait
Retention Time : 6 hrs

4} Reaction Tank
Sequencing Batch Reactor
WIi20mxL30.0mxD5.5mx2 units
MLSS : 2,000 - 3,000 mg/l
BOD-SS Load : 0.13 - 0.2 kg BOD/kg S8
Cycle Number : 3 Cycle
Retention Time : 59.4 hrs

5) Aeration Equipment
Blower : 23 m3/min x 45 kw x 2 (1) unit
Aerator : 38 kg Gy/hr x7.5 kw x 4 units

B e AT Ll 3 TS E v._J E

Note)

Considering the case of P.8.Ts by-pass
operation, oxygen requirement of Case-2
is also adopted to Case-1,
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Item

Case-]
__Oxidaton Ditch System with P.S.T.

Case-2
Oxidaion Ditch System without P.S.T,

Case-3
Sequencing Bateh Reactor (SBR) Systein

7} Studge Pumps

Return Sludge Pumps : Max. Ratio 200 %
0.6 m*/min x 1.5 kw
X 4 units

Excess Sludge Pumps : 6.5 m3/hrx 2.2k
X 2 units

Primary Sludge Pumps : 0.3 m3/inx £.5k
x | unit

8) Siudge Thickener
Rectangular Tank with Center driven
Picket Fence Type Mixer
WS0mxL5.0mxD4.0mx i unit
Dry Solid Surface Load : 40 kg DS/m? day
Retention Time : 25 hrs

9) Studge Storage Tank
Rectangular Tank
W30mxL50mxD40mx ! unit
Retention Time : 2.3 days

10} Sludge Dewatering Machine
Cenirifugal Dewatering Machine
5.0 m*/hr x 22.2 kw x 1 unit
Polymer : 1.3 % per DS

11) Studge Composting Yard
Stockpiling Yard
Wo0mxL.36.0mx2 lines
Storage Period : 6 months

12) Sludge Lagoon
Open Cut
W (top) 26 m - {boftom) 20 m x
L (top)26 m - (bottom) 20 m x D 1.5 m x 1 unit
Storage Period : | month

13) Chemicat Feeding Facitity
Alum-oxichloride Tank and Pumps
Caustic Soda Tank ard Pumps
Polymer Tank and Pumps

14) Transformer
100 KVA x!} unit

6) Studge Pumps
Return Sludge Pumps : Max. Ratio 200 %
0.6 m/minx 1.5 kw
x 4 units
Excess Sludge Pumps : 6.5 m’/ir x 2.2 kv
x 2 units -

7) Sludge Thickener
Rectangular Tank with Center driven
Picket Fence Type Mixer
W30mxL50mxD4.0mx 1 umit
Dry Solid Surface Load : 30 kg DS/in® day
Retention Time : 19.8 hes

8) Sludge Storage Tank
Rectangular Tank
W4 OmxL50mxD4.0mx 1 uait
Retention Time : 2.2 days

9) Sludge Dewatering Machine
Centrifugal Dewatering Machine
8.0 m*/hr x 27.5 kw x 1 unit
Polymer : 1.5 % per DS

10) Sludge Composting Yard
Stockpiling Yard
W10.0mx L 30.0 mx 2 lines
Storage Period : 6 months

11) Sludge Lagoon
Open Cut
W (top) 26 in - (bottom) 20 m x
L (top)36m - (bottom)3¢m x D 1.5 m x | unit
Storage Period : i month

12) Chemical Feeding Facility
Same as Case-1

13) Transformer
100 KVA xI unit

6) Studge Pumps

Bixcess Sludge Pumps : 0.4 mminx 2.2
X 4 (2) units

1) Sludge Thickener
Rectangutar Tank with Center driven
Picket Fence Type Mixer
W6 0mxL60mxD4.0mx 1 unit
Dry Solid Surface Load : 30 kg DS/m? day
Retention Time : 22 hrs

8) Studge Storage Tank
Rectangular Tank
Wa6mxL60mxD4.0mx ! unit
Retention Time : 2.2 days

9} Sludge Dewatering Machine
Centrifugal Dewatering Machine
10.0 m*/hr x 44.5 kw x | unit
Polymer : 1.5 % per DS

10) Sludge Composting Yard
Stockpiling Yard
WI11.0mxL36.0mx2 lines
Storage Period : 6 months

11) Sludge Lagoon
Open Cut
W (top) 38 mx - {bottom) 32 m x
L {top) 32 m - (bottom) 26 m x D 1.5 m x 1 unit
Storage Period : 1 month

12) Chemical Feeding Facility
Same as Case-1

13) Transformer

200 KVA x| unit

s &g 1 o T b

Remarks

33
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Item

Case-1

Case-2

Case-3

Sequencing Batch Reactor (SBR) System

Oxidaion Ditch System with P.S.T.

Oxidaion Ditch System without P.S.T.

15) Auxialiary Facilitics
Administration Building
Single Story, W 120 m x L 18.0 mx 216 m?
Siedge Building
Single Story, W9.0mx L 11.0mx 99 m?
Sludge Pump Building
“Single Story, W6.0mx L 125 mx 75 m®

14) Auxiatiary Facilitics
Same as Case-1

14) Auxialiary Facilities
Admninistration Building
Single Story, W 120 mx L 180 mx 216 m?
Studge Building
Single Story, W90 mx L 11.0mx 99 m?

5. Total Motor Power

90 kw

96 kw

166 kw

8. Construction Cost

CiviVArch. 3,737,000
Mech /Elect. : 2,885,000

CivibArch. : 4,670,000
Mech./Elect. : 2,690,000
Total : 7,360,000

CivilArch. 12,754,000
Mech/Elect. : 3,249,000

2} Chemical
Consumplion

3) Fuel

4} Consumable Parts
and Repairing

3) Total

177,000 x 0.204 = 36,000 Lisfyear

- Alum oxichloride : 38,600 kgfyear

38,600x0424 = 16,366 Lis/year
Transportation

386x11M1=35..... 4 times
350kmx4x1.3= 1,820 Lts/year

- Polymer : 1,340 kg/year

1,340 x25 = 33,500 Lts/year

Total 52,000 Lis/year

- 100 Lts/wk x 52 = 5,000 Lis/year
2,885,000 x0.015 = 43,000 Etsfyear

136,000 Lis/year

- Alum oxichloride ; 50,800 kg/year

50,800 x0.424 = 21,539 Lts/year
Transportation

S08x1/1l=46.... 5 times
350kmx5x13= 2,275 Ltsfyear

- Polymer : 1,370 kg/year

1,370 x 25 = 34,250 Lts/year

Total 58,000 Lts/year

- 100 Ltsfwk x 52 = 5,000 Lts/year
2,690,000x 0.015 = 41,000 Lts/year

148,000 Ltsfyear

Total : 6,622,000 Total : 6,003,000
7. O/M Cost
1 Power Consumption - Dem?’?],ﬂﬂﬂ kwH/year - Dem;r:i’om kwH/yeas - Dem;?;,OOO kwH/year
- Electricity Charge ) Elect;i]o ;%(%h;\rgzo 4= 44,000 Lts/year - Blectricity Charge 52000 Ltsly;:ar Unit price

255,000 % 0.204 =

- Alum oxichoride : 18,400 kg/year

18,400 x 0.424 = 7,802 Lts/year
Transportation

184x1il=17.... 2 times
350kmx2x13= 910 Litsfyear

- Polymer : 1,830 kg/year

1,830x 25 = 45,750 Lits/year

Total 55,000 Lts/year

- 100 Lis'wk x 52 = 5,000 Lisfyear
3,249,000 x 0.015 = 49,000 Lis/year

161,000 Lts/year

0.204 Lts/kwil (Aug. 1998)

For annual average consumption
Alum-oxichloride

0.424 Lts/kg

Transportation

11 ton, 1.3 Lis/km (Aug. 1998)

Polymer
25 Lis/kg
including transportation (Aug. 1998)

1.5 % of M/E construction cost

e



Capacity Calculation for Skuodas Treatment Plant
{Case 1)



SC-1

Appendix 4 Capacity Calculation for Skoudas Sewage Treatment Plant (Case 1)
Case 1 : Oxidation Ditch Systent with P'rimary Sedimentation Tank

I. Design Critetia

I.1 Design Scwage Flow
Ouue - Oy = 1,270 m’/day
Qunax - Q2 = 1,600 ni'fday
Qpose - Qs = 3,200 m*/day

1.2 Design Sewage Quality

Inffucnt P.S.T. ST.F Discharge Standard

Qualily R.R EQ. R.R. E.Q. Average [ Maximum
item (mgh) | (%) (mg/) (%) g | (mgh) | (mgn)
BOD 490 30 343 96.2 13 13 21.7
BOD, 560 30 392 96.2 IS 15 25
SS 500 40 300 %0 30 30 45
CODy, 1,000 30 700 S0 70 75 120
T-N 70 10 63 70 18.9 20 35
T-P 12 10 10.8 *86.2 L5 1.5 2.5

P.8.T. : Primary Scdimentation Tank

R.R. : Removal Rate
E.Q. : Efftuent Quality

S.T.F. : Sccondary Trecatment Facility

* : with coagulant (reatment

1.3 Design Scage Temperature
In winter : 7 degree C.
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2. Flow Chart
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Mass Balance
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4. Facility Capacity Calculation
4.1 Grit Chamber

B ftem Sysmbol} Calentation Remarks |
Design Mow Q; 13,200 m*/day = 133.3 m’hr = 2.22 m*/min = 0,037 m*fsce

{(1ourly maximum)

Type Sand pit type

Surlace load S |[1,800 uﬁm’.day

Required A |Q:sx1/§ =178 m?

surface arca

El{ective depth h  j03m

Demensions *0.8 mx 2.5 mx Effective depth 0.3 m x 1 unit

Check

Susfaccarcal A [08x25=20m%> 1.78m’ ... OK
Averagevelocity] V10,037 x F(0.8x0.3) = 0.5 m/s <0.3 m/s ... OK
Retention time T 08x2.5x03x1/0.037=16scc

Grit (Daily Average) Assuming thal sand volume contained in
sewage is 0.01 m’ per 1,000m’ of sewage ;
1,270 m*/day x 0.01/1,000 = 0.013 m’/day

Screenings (Daily average)
Equivalent to grit
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4.2 Primary Sedimentation Tank

SC-1

[tem

i Sysmbot}

Calculation

Remarks

Design flow
{Daily maximumy}

Type

Surface load

Required
surface arca

Effective depth
Overflow load
Regired weir tength
Deménsions
{Surfacc arca)
(Capacily)
(Weir length)
Check
Surface load

Retention time

Overflow load

Q.

H

T,

1,600 m*/day = 66.7 m'/he = 1.1 p’/min

Radial Flow Rectangutar Scdimentation Tank
70 m’*/m’.day

Q,x 1/S; =229 m°

I5m

250 m’lnway

1,600 x 1/250 = 6.4 m
WSOmxLSCmx35mHx 1 unit
50x50=250m
25x35=875m

50x4=200m

1,600 x 1/25 = 64 m*/m’.day < 70 ... OK

87.5x 171,600 x 24 =1.3 hrs

1,600 x 1/20 = 80 m’/m.day < 250 ... OK




4.3 Oxidation Ritch
4.3.1 Oxidation Dilch

SC-1

[tem

Sysmbol

Cateulation

Remarks

Design (Tow
{Daily max.)

Type

Design sewage quality

MILSS
BOD-SS load
Return sludge density

Hydraulicretention
time (HRT)

Regired capacity
Dimension
Channel width
Lengih
Effective depth
No. of channel

Elfcetive capacity

Check

Acration fime

Q;

Cr

HRT

1,600 m’,’day

Circulation Flow Channel Type
BOD; : 343 mp/l

SS  :392 mgA

T-N : 63 mg/l

4,000 mg/l

0.05 kg BOD/kg S

6,000 mg/}

t8day =432 hrs

V= HRT x Q, = 2,880 m’

4S5m
132.8m
2.5m

2 units

3.0 % of capcity loss bt hunch shall be considered
V,;=BxLxHxNx097=288m’

Vi x 24/Q, = 43.5 us
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fixamination on Retention Time of Oxidation Ditch

Retention time will be caleatated by the following three alternatives and largest value

will be adopted.

A : Caleulation by BOD-SS loading

B : Calculation by Required nitrification/denitrification zone capacily

C : Catculation by Required SRT

Inftow scwagé flow per channel = G, = 800 m/day

B. Nitrification/denitrification zone
A. BOD-SS loading Summer Winter C. Required SRT
0.D. capacity 1,372 694 1,324 1,305
()
Retention lime 1.72 0.87 1.66 1.63
{day)

Thus, Hydraulic Retention Time (HRT) of Oxidation Dicth will be 1.8 days,

A. Calculation by BOD-SS load

V = (Q, x BOD,, x 10*)/(BOD-SS load x MLSS x 107)

BOD-SS load : 0.05 kg BOD/kg SS day
MLSS : 4,000 mg/l

B. Calculation by required nitrification/denitrificalion zonc capacity,
when sewage temperature is 18 degree C. in summer and 7 degree C. in wintet.

Nitrification ratio : 98 % in summer, 70 % in wintet

Denilrification ratio : 80 % in summer, 80 % in winter

Nitrification velocity : Ky = 0.159 exp (0.0908T) (g-N/g MLSS day)
Denitrification velocity : Kpy = 0.324 exp (0.0634T) (g-N/g MLSS day)

C. Calculation by required SRT

Required SRT = 20.65 exp (-0.0639T) = 13.2 days

Required Oxidation Ditch volume was calculated based on above SRT.

T : Sewage temperature in winter (7 degree C.)
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4.3.2 Coagulation Pacility

SC-1

| [tem Sysmbol Calculation Remarks
Dosing amount
Design flow| Q@ |Q, = 1,270 m*/day, Q, = 1,600 m*/day
Inflow T-P| Cyip.i, 110.8 mgA
Inflow Srl\'P CS] P-in 8.6 mgﬂ
Coagulant Alum-Oxichloride (AL;O, content : 10 %)
Dosing concentration Cai. |Cstpis/P x m x AL
=74 mght
Atomic valucofl P 31
Phosphorous
Bosing moleratiof m |1.0
Atomic vé.luc off AL |27
Aluminium
Dosing amount (Max)| Rap. [Cap x (0 x3 + AL x 2)(AL x2 X Cprp x 107 xQ x 107
Atomie value of O 16
Oxygen
ALO; content| Cpyy 10%
At Daily Maximum] R,y | = 224 kg/day
At Daily Average|l R, | = 178 kpiday
Anticipated Assuming that annual average infet T-P is 10 mgA.
consumplion Posphorous cemoval at secondary treatment facitity (30 %)
shall also be considered.
Target T-P] Cypaa [10% (1-0.1)x (1 - 0.3) = 6.3 mgh
Target ST-Py Coyp.in |50 mgd
Dosing concentration] Cuy. |4.4 mg/l
Dosing amount| R,; |105.6 kg/day = 38,544 kg/year
(Daily average)

4-8
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4.3.3 Acration Lquipment

ftem Sysmbol Calculation | Remarks

Design sewage flow Q, |1,600 nﬁ’day
{Daily maximum)

Type Submersible Propeller Mixer and Diffuser Type
Oxygen Supply SOR {Oxygen supply is supposcd 1o be 2.3 kg Oy/kg BOD per unit
inflow BOD.,

Further, aeration cquipment shall be able to supply the
required oxygen even in casc of P.S.I's by-pass opcration.

= 1,600 m’fday x 490 mg/l x 107 x 2.1
= 1,646 kg O,/day

Air supply Qa |=SOR/(Exhx 107 x 24)
E : Oxygen dissolution cfficiency

(18 g O,/m " air.water depth)
h: Deffuser depth = 2.2 m

= 1,646/(18 x 2.2 x 107 x 24)

= 1,732 m’thr
' g = 28.9 m’*/min
Acration blowcr
Type Roots Blower
Specilication Dia. 150 mm x 14.5 m*/min x 3,200 mmAq x 15 kw
Quantity 3 sets { 1 set as stand-by)
Diffuscy
Type Membrane Disk Acrator
Unit air low |7 . 1 set
Quantity 32 units/set x 4 sets/channcl x 2 channel = 256 units
Submersible mixer
Type Submersible Propelier Mixer
@ Power regirement] Lp [NxVx 10°
= 2.9 kwichannel
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ltiem JSysmbal

Calculation

Remarks |

Unit poaver teqirement

Ditch volume

Specilication and
quanlity

N

v

2.0 wim’

2,898 m’/channct x 1/2 channet = 1,449 m>/channcl

Dia. 1.6 m x 2.3 kw x 2 scis/channel x 2 channcl




4.4 Final Sedimentation Tank

SC-1

Item

[Sysmbol]

Catcufation

Design flow
(Daily maximumy)

Type

Surface load

Required
surface arca

Effective depth
Overflow load
Weir length
Demensions
(Surface arca)
(Capacity)
(Weir length)
Check
Surface load
Retention time

Overflow load

L[Examination on
Surface load

Initial sedimentation
verocity

Sewage temperature
MLSS

svi

Q,

T,

Vo

'

1,600 nﬂ'dny = 667 no/hr = L1 n’imin

Radial Flow Circular Sedimentation Tank with
Center driven Shudge Collector

5 m*m’.day

Q, x 1/S; =320 m’

35m

Less than 25 m*/mday

Q0 =64 m

Dia. 14.5 mx 3.5 mH x 2 unils
74 x14.5 = 165 m’
165x3.5=577.5m"

% x(14.5-10)=424m

1,600 x 1/(165 x 2) = 4.8 m"m>.day < 5.0 ... OK

577.5x 2 x 1/66.7 =17.3 hrs

1,600 x 1/(42.4 x 2) = 18.9 m’/m".day <25 ... OK

49 10° x T x X, " x [sv1]*”’
= 9.0 m/hr

7 degree C.
4,000 mg/1

150
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Sysmbol

Calculation

Remarks

Surface loadl

Fluctuation ratio

S

R

vo/R =4.5 ... 5.0 m'/m’ day

y:
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4.5 Studge Thickener _
Ticm |Sysmbol Calculation 7 | Remarks
Dcsign sludge volume | g,  |[.S.T. sludge 20 m3/day, 399 kp/day

(Daily maxinun)

Type

Sotid load

Required
surfacc arca

Effective depth
Demensions
(Surfacc arca)
(Capacity)
Check

Solid load

Thickening time

Ay

Excess studge 1 75 m*/day, 424 kg/day
Total 95 m'/day, 823 kg/day

Radial Flow Rectangular Sedimentation Tank with
Picket Fence Mixer

40 kg DS/m’.day

823 x 1/40 = 20.6 m?

40 m
WS50mxLSOmx4.0mHx | unil
50x50=250m’

25x 4.0=100m’

823 x 1/25 = 33 kg DS/m".day

100 x 1/95 x 24 = 25 hrs




4.6 Shudge Storage Tank

SC-1

Demensions
(Effective capacity)
Check

Storage days

3.0 mx 5.0m x 4.0 mH (effective depth)

30x50x40=60m"

60 x 1/26 = 2.3 days

Item Sysmbol Calculation Remarks
Design shudge volume |« |Gravity thickened sludge : 26 m*/day, 658 kg DS/day
{Daily maximum)
Type Rectangular Tank
Storage days T, |More than 2 day's sludge volume
Storage capacily V, [26x2=52 m’
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4.7 Sludge Dewater
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Ttem

Sysmbol|

Calculation

Remarks |

Design studge volumie
{Daily maxinmum)

Type

Operation time
Capacity requirement
Spevifications
Polymer dosing ratio

Polymer consumption
(Daily avcrage)

U}

Gravity thickened sludge : 26 m'/day, 658 kg I)S,«’dr‘ay
(Mixed sludge)

Centrifugal Dewater Machine

6 days in weck, 6 his/day

26 m’/day x 7/6 X 1/6 = 5.0 w’/h
5.0 m'/hr x 18.5 kw/7.5 kw x 1 unit
Less than 1.3 % per DS

Assuming that annual average inlet 88 is 350 mg/1 and
average dosing ratio is 1.0 % ;

658 x 350/500 x 1,270/1,600 x 1.0 x 10
= 3.66 kg/day = 1,336 kg/year
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4.8 Composting Yard

3C-1

Hem

Sysmboi]

Calculation

Remarks

Desiga studge volume
{Daily average)

Dewatered cake

Solid weight
Waltcer content
Cake weight
Bulk density
Apparent volume
Organic content
[Organic digestion eatio
Digested arganic

Compost products
Solid weight
Waler contend

Product weight
Bulk density

Appatent volume
Composting yard

Storage days

Deposit height

Required arca

Dimensions
(Arca)

T

Target dewatered sludge volume is based on

daily average scwage flow.

625 kg DS/dayx 0.8 = 500 kg DS/day

84 % {watct content of dewatcred cake : 97.5 %)

500 x 100/(100 - 84) x 107 = 3.1 wi/day

1.6 v’

3.1 wi /dayx 1/1.0 = 3.1 m*/day
80%

60%

500 x 0.8 x 0.6 = 240 kg DS/day

500 - 240 = 260 kg/day = 0.26 t/day
35%
0.26 x 100/(100 - 35) = 0.4 wi/day

0.4 wifm®

0.4 x 1/0.4 = 1.0 m’/day

180 days

0.6 m

(3.1 + 1.0) x 1/2 x 180 x 1/0.6 = morc than 615 m”

9.0 m x 36.0 mL x 2 lincs
90x360x2=648n’
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4.9 Sludge Lagoon

SC-1

Hom

|Sysmbolj

Calculation

Rematks |

esign scwage flow
{Thickencd sludge)

Retention time

Required volume

Depth

Surface arca

Dimension

Qd.ave

26 x 1,270/1,600 = 20.6 mfday

30 days
206 x30 =618 m’

I.5m

618 x 1/1.5=412 m°

W20mx20mL x 1.5 mH
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4.10 “Transformer Capacity

8C-1

Ttem

Sysinbol

Calculation

Remarks

Elcetrical capacity
Demand factor
Allowance
Genceral Efficicney

General power facior

Transformer capacity {  TC

EC

B

PF

ECx (Bx AY(ExFI)
=843 KVA ... 100 KVA

90.2 kw
0.65

1.1
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Capacity Calculation for Skuodas Treatment Plant
(Case 2)



SC-2

Appendix 5 Capacity Catewlation for Skoudas Sewage Treatment Plant (Case 2)
Case 2 : Oxidation Ditch System without Primary Sedimentation Tank

1. Design Criteria

1.1 Design Sewage Flow
Quue - Qp = 1,270 mi'/day
Qgrax - Qa2 = 1,600 m’/day
Qppae - Qs = 3,200 m'/day

1.2 Dcsign Sewage Quality

Influcnt Sceondary Tretment Facility Discharge Standard
Quality § Removable Rates | Effluent Quality | Average [Maximuem] Remarks
Item (tug/l) (%) () (mgh) | (mgn)
BOD; 490 97.4 13 13 21.9
BOD, 560 974 15 15 25
S8 500 95 25 30 45
COD, 1,000 92.5 75 75 120
T-N 70 70 21 20 35
T-P 12 *87.5 1.5 1.5 2.5

* : with coagulan! freatment

1.3 Design Seage Temperature
In winter : 7 degree C.
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4. Facility Capacity Caleulation

4.1 Grit Chamber

SC-2

Grit

Screenings

(Daily Avcrage) Assuming that sard volume contained in
sewage is 0.01 m® per 1,000m7” of sewage ;
1,270 m’fday x 0.01/1,000 = 0.013 m'/day

{Daily average)
Equivalent to grit

Hem Sysmbol Calculation Remarks
Design flow 0: 13,200 m¥day = 133.3 m*/hr = 2.22 m'/min = 0.037 m’fscc
(Hourly maximum)
Type Sand pittype
Surlace toad S, 11,800 m’fmz.day
Required A Q,x /5, =178 m’
surface arva
Effoctive depth h 103m
bemensions *0.8 mx " 2.5 m x Effcctive depth 0.3 m x 1 unit
Check

Surfaccarcal A [0.8x25=20m’> 1.78m% ... OK

Average velocityf Vo 10037 x 1/(0.8x0.3)=0.15m/s <0.3 mys ... OK
Retentiontime| T [0.8x2.5x0.3x1/0.037 = 16 scc




&

SC-2

Calculation

I Remarks |

4.2 Oxidation Ditch
4.2.1 Oxidation Ditch
Item [ Sysmibol
Design flow Q,
{Daily max.)
Type
Design sewage quality} S
Sss
Sy
MLSS Ca
BOD-SS load Bg
Return sludge density Cr
Hydmxﬂ icretention HRT
time (HRT)
Reqired capacity A4
Dimension
Channel width] B
Lengih L.
Effcctive depthy H
No. of channel] N
Effective capacity" V,
Check
Acrationtime] T,

1,600 m/day

Circulation Flow Channel Type
BOD; : 490 mgh

SS 500 myl

T-N : 70mg/l

4,000 mg/l

0.05 kg BOD/kg SS

6,000 mgl

2.6 day = 62.4 hrs

V=HRTx Q, =4,160 m’

4.5m
1928 m
25m

2 units

3.0 % of capcily loss bt hunch shall be considered
V,=BxLxHxNx097 = 4,208 m’

V, x 24/Q, = 63.1 tys
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Examination on Retention Time of Oxidation Ditch

Retention time will be calcutated by the following three alternatives and largest value

will be adoptd.

At Caleolation by BOD-SS loading

3 : Catcutation by Required nitrification/denitrification zonc capacily

C : Calculation by Required SRT

Inflow sewage fow per channel = Q, = 800 msfday

.| B. Nitrification/denitrification zone
A. BOD-SS loading Summer Winter C. Required SRT
0.D. capacily 1,960 694 1,324 2,063
(m’)
Retention ¢ime 245 0.87 1.66 2.58
(day)

Thus, Hydraulic Retention Time (RHRT) of Oxidation Ditch will be 2.6 days.

A. Calculation by BOD-SS load

V = (Q,x BOD,, x 10”°)(BOD-SS load x MLSS x 107)

BOD-S3 load : 0.05 kg BOD/kg SS day

MLSS : 4,000 mg/l

B. Catculation by required nitrification/deniteification zonc capacity,
when scwage temperature is 18 degree C. in summer and 7 degree C. in winler.

Nitrification ratio ; 90 % in summer, 7G¢ % in winter

Denitrification ratio : 80 9 in summer, 80 % in winter

Nitritication velocity : Ky = 0.159 exp (0.0908T) (g-N/g MLSS day)
Denitrification velocity : Kpy = 0.324 exp {0.0634T) (g-N/g MLSS day)

C. Calculation by required SRT

Reguired SRT = 20.65 exp (-0.0639T) = 13.2 days

T : Sewage temperature in winter {7 degree C.)

Reguired Oxidation Biteh volume was calculated based on above SRT.



4,2.2 Coagulation Facilily

3C-2

Ttem

Sysmbol

Calculation

| Remarks

Dosing amount

Design flow
Inflow T-P
Inflow ST-P
Coagulant

Dosing concentration
Atomic value of
Phosphotous
Dosing molc ratio

Atomic value of
Aluminium

Dosing amount (Max)

Atomic value of
Oxygen

Al O, content
At Daily Maximum
At Daily Average

Anticipated
consumption

Target T-P
Target ST-P
Dosing concentration

Dosing amount
(Daily average)

CIP-in

CST P-in

CA! .

Cl'P-in
CSFP—in

Ra.

Q, = 1,270 m'/day, Q, = 1,600 n’/day
12.0 mp/l

9.6 mg/l

Alum-Oxichtoride (Al,0, content : 10 %)

Cypi/P X mx AL
= 8.4 mg/l

31

1.0

27

Car X (O X3+ AL X 2){AL x 2X Coy 1. x 109 x Q x 107

16

10%
= 254 kg/day
= 202 kg/day

Assuming that annuat average inlet T-P is 10 mg/l.
Posphorous removal at secondary treatment facility (30 %)
shall atso be considered.

12x(1-0.3)=84mgl
6.7 mgfl
5.8 mg/l

139.2 kp/day = 50,808 kgfycar
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4.2.3 Acation Equipment
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Ilem

Sysmibol

Calculation

Remarks

Design sewage flow
(Daily maximum)

Type

Oxygen Supply

Air supply

Acration blower
Type
Specification
Quantity
Dilluser
Type
Unil air flow
Quantity
Subrmersible mixer
Type

Power reqirement

Q,

SOR

Lp

1,600 m’/day
Submersible Propeller Mixer and Diffusce Type

inflow BOD.

= 1,600 m’rday x 490 mg/l x 107 x 2.1
= 1,646 kg O,/day

= SORAE x h x 107 x 24)
E : Oxygen dissolution efficicncy
(18 g Ofm’ air.water depth)
h: Deffuser depth=22m

= 1,646/(18 x 2.2 x 10” x 24)
= 1,732 m'fhe
= 28.9 m’/min

Roots Blower

Dia. 150 mm x 14.5 m*/min x 3,200 mmAq x 15 kw

3 sets ( ¥ sct as stand-by)

Membrane Disk Acrator

7 m’fhr. i sel

372 units/sel x 4 scis/channcl x 2 channet = 256 units

Submeisible Propeller Mixer

NxVxi0®
= 4.2 kw/channel

Oxygen supply is supposed to be 2.1 kg O,/kg BOD per unit

Futther, acration cquipment shall be able to supply the
required oxygen cven in case of P.S.T.'s by-pass operation.
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{tem

Sysmbol

Calculation

| Remarks

Unit power regirement

Ditch volume

Specification and
quantity

N

v

2.0 wini’

4,208 m’fchanael x 1/2 channet = 2,104 m’/channcl

Dia. 1.6 mx 2.3 kw x 2 sets/channel x 2 channcl
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4.3 Final Scdimentation Tank

SC-2

[tem Sysmbol Catculation | Remarks
Design (Tow Q, |1,600 m’,’day = 66.7 m>/hr = 1.1 m*/min
(Daily maximum)
Type Radial Flow Circular Scdimentation Tank with

Cnter driven Studge Collector

Surface load S IS m3!mz.day
Required A |Qrx 1/S, =320 m?
surface arca
Effective depth H |35m
Overllow load 0, |Less than 25 m*/m day
Weir fcngth Iy QS0 =64m
Demensions Dia. 14.5 mx 3.5 mH x 2 unils

(Surfaccarca)l A, |m/4x 14.5% = 165 m’

(Capacity)} V, |165x3.5=577.5m’
(Weir lengih)| 4 nx(i45-10)=424m

Check

Suiface load

Retention time

Qverflow load

Examination on
Surface load

{nitial sedimentation
verocily

Sewage teaperature

SVI

Surface load

Fluctuation ratio

Yo

1,600 x 1/(165 x 2) = 4.8 m"m’.day < 5.0 ... OK

5775 x2 x 1/66.7 =113 hrs

1,600 x 1/(42.4 x 2) = 18.9 m*fm’.day < 25 ... OK

4.9 x 10° x T%% x X, ' x svip*”
= 9.0 m/hr

7 degrec C.
150
vo/R = 4.5 ... 5.0 m*/m’ day

2
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4.4 Sludge Thickeacr

SC-2

Hem

Sysmbol

Calculation

| Remarks

Design studge volume
(Paily maximuni)

Type

Sold load

Required
surfacc arca

Effective depth

Pemensions

(Surface arca)
(Capacity)

Check

Solid load

Thickening time

Gz

v,

Excess shudge 1 121 m’/day, 701 kg/day

Radial Flow Rectangular Sedimentation Tank with
Picket Fence Mixer

30 kg DS/m’.day

701 x 1/40 = 23.4 m’

4.0m
Ws50mxLS50mx4.0mHx 1 unit
50x5.0=250m

25x4.0= 100 m

701 x 1/25 = 28 kg DS/m’ day

100 x 1/121 x 24 = 19.8 hrs
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4.5 Sludge Storage Tank

SC-2

ltcm

Sysmbol

Calculation

Remaiks

Design shudge volume
(Daily maximum)

Type
Storage days
Storage capacity
Demensions

(Effective capacity)
Check

Storage days

q:

T

vV,

Gravity thickened sludge : 37 m*/day, 561 kg DS/day

Rectangular Tank

Morc than 2 day's sludge volume

37 x2=7m

4.0 m x 5.0m x 4.0 mH (effective depth)

40x50x4.0=8m

80 x 1/37 = 2.2 days




4.6 Sludge Dewater

SC-2

Ttlem Sysmbol

Calculation

Remarks

Design sludge volume ¢
{Daily maximunt}

Type

Operation time
Capacity requirement
Specifications
Polymer dosing ratio

Polymer consumplion
{Daily avcrage)

Gravity thickened sludge : 37 ny'/day, 561 kg DS/day ;

(Excess sludge only)

Centrifugal Dewater Machine

6 days in weck, 6 hrs/day

37 m’[day X 7/6 x 16 = 7.2 m/hr
8.0 m’fhr x 22 kw/S.5 kw x 1 unit
Less than 1.5 9% pet DS

Assuming that annual average inlct 88 is 350 mg/l and
average dosing ratio is 1.2 % ;

561 x 350/500 x 1,270/1,600 x 1.2 x 107
= 3.74 kg/day = 1,365 kg/ycar
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4.7 Composting Yard

5C-2

ltem | Sysmbol

Calcutation

Remarks

Design studge volunic
{Daily avcrage)

Dowatered cake
Solid weight
Watcr content
Cake weight
Bulk densily

Apparent volume

Organic content

AOrganic digestion ratio

Digested organic
Compost products

Solid weight

Water content

Product weight

Bulk densily

Apparent volume
Composting Yard

Storage days

Deposit height

Required area

Dimensions

(Arca)

G

wi,

Vi

Target dewatered sludge volume is based on
daily average sewage Now,

533 kg DS/dayx 0.8 = 426 kg DS/day

85 % (watcr content of dewatered cake : 98.5 %)
426 x 100/(100 - 85) x 107 = 2.8 wt/day

1.0 Um’

2.8 Wi fdayx /1.0 = 2.8 m’fday

70%

60%

426 x 0.7 x 6.6 = ¥79 kg DS/day

426 - 179 = 247 kg/day = 0.25 y/day

35%
0.25 x 100/(100 - 35) = 0.38 wi/day
0.4 Wl;'m3

0.38 x 1/0.4 = 0.95 m*/day

180 days

0.6 m

(2.8 + 0.95) x 1/2 x 180 x 1/0.6 = more than 563 m”

100 mx30.0 mL x 2 lines

10.0 x 30.0 x 2 = 600 m’
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4.8 Shudge Lagoon

SC-2

Ticm

Sysmbo

l Caleulation

Design sewage flow
(Thickencd sludge)

Retention time
Required volume
Depth

Surfacc arca

Dimension

Qd.ave

37 x 1,270/1,600 = 29.4 m*/day

30 days

29.4 x30 = 882 m’
1.5m
882 x 1/1.5 = 588 m®

W20mx30mbL x 1.5 mH

| Remarks
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4.9 Transformer Capacity

SC-2

w_____l lcm

{Sysmbol]

Calculation

Rematks

Transformer capacity

Electrical capacity
Demand factor
Allowance
Gencral Efficiency

General power factor

TC

EC
p

B

E

PT

ECx (B x A){E x PF)
= 89.3 KVA ... 100 KVA

95.5 kw
0.65

i1

D.85

0.9
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Capacity Caiculation for Skuodas Treatment Plant
(Case 3)



SC-3

Appendix 6 Capacity Calenlation for Skoundas Sewage Treatment Plant (Case 3)
Casc 3 : Scquencing Balch Reactor System

1. Design Criteria
1.1 Desipn Scwage Flow

Odn‘e :Ql = 1,270 l]'i}fdﬂ)’
Odma‘ = Qz = 1,600 “]:‘I’day
Qpoae - Qs = 3,200 m*/day

1.2 Design Sewage Quality

Influent Sccondary Tretment Facility Discharge Standard
Quality | Remavable Rates | Effluent Quality | Average [Maximum| Remarks
ltem (mg/l) (%) (mg/l) (mg) § (/)
BOD, 490 97.4 13 13 21.7
BOD, 560 97.4 15 i5 25
S8 500 95 25 30 45
COD, 1,000 92.5 75 75 120
T-N 70 70 21 20 35
T-P 12 *87.5 1.5 1.5 2.5

* : with coagutant treatment

1.3 Design Seage Temperature
Tn winter - 7 degrec C

6-1



2. Flow Chart

SC-3

Chemical — —

Inlet
Gt |
Charmber
. h
Balancing
Tank
Sequencing _
Botch Studge
t
AReac o > Thickener
Sludge
Strage Tank
A
P
Discharge <>
Y
. Mechanical Sludge
Chemical — — Dawater Lagoon
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4. Facitity Capacity Calculation

4.1 Grit Chantber

S€-3

Grit

Scrcenings

(Daily average)
Equivalent to grit

(Daily Average) Assuming that sand volume contained in
sewage is 0.01 m’ per 1,000m’ of sewage ;
1,270 m*/day x 0.01/1,000 = 0.013 m*/day

ltem Sysmbal ~___ Catculation | Remarks
Design flow Q, 2,200 nr'fday = 133.3 mfhr = 2.22 m/min = 6.037 m¥see
{Hourly maximum)
Type Sand pit type
Surface load S, 11,800 m*/m’.day
Requircd A |Qix /S =178 m
surface arca
Effcctive depth h |03m
Demensions " 0.8 mx 2.5 mx Effcctive depth 0.3 m x 1 unit
Check

Surfaccarcal A |08x25=20m"> 1.78m’ ... OK

Average velocity] V10037 x 1/(0.8 x 0.3) = 0.15 n/s <0.3 m/s ... OK
Retentiontime] T j0.8x25x0.3 x1/0.037 = 16 sce
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4.2 Balancing Tank

SC-3

ftem

Sysmbol Calculation

Dcesign flow
(Daily maximun)

Type
Retention time
Required capacity

Demensions

(Capacity)

Q;

VI

1,600 m’/day

Recutangular Tank
6 hrs
Q,xTx 1/24 = 400 m"

9.0 m x 11.0 m x 4.5 ml (¢[fcctive depthy
9.0 x 11.0 x4.5H = 446 m’

| Remarks
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4.3 SBR Reaction Tan
4.3.1 Reaction Tank

k

5C-3

Item

| Sysmbeol

Calculation

Remarks

Design tlow
(Daily max.)

Type
ROD-SS load

Tank capacity

Inflow BOD
Acration time
Number of cycle

MILSS

Dimension
(Capacily)

Reterdion time
Withdrawal ratio

Operation schedule
(Plan)

Q,

I/m

1,600 m’/day

Sequencing Batch System Reaction Tank (Dual Tank)
0.2 kg/kp day

Q, X Sip X 10°%/(T X W24 x Ly x Mg x 107)

= 3,920 m*

490 mg/l

4 hrs/i cycle

3 cycle/day (1 cycle 8 hrs)

2,000 mgA
(BOD-SS load is 0.13 kg/kg day, when MLSS is 3,000 mg/l)

12.0 mW x 30.0 mL x 5.5 mH x 2 tanks
120x300x55x2=3960m

3,960 x 1/1,600 x 24 = 59.4 hrs
AT xn)= 174..1/7

8 lrs/eycle
No.l Tank 12345678
inflow
Mixing
Acration
Sedimantation

Withdraw

{4 hrs)
(1 hr)
(4 hrs)
(2 hrs)
(1 hr)

NO.2 Tank
Inflow
Mixing
Acration
Scdimantation
Withdraw




4.3.2 Coagulation Eacility

SC-3

Item

Sysmbol

Calculation

Rema

tks

Dosing amount

Design flow
Inflow T-P
Inllow ST-P
Coagulant
Dosing concenlration
Atomic valuc of
Phosphorous
Dosing molc ratio

Atomic valug of
Aluminium

Daosing amount (Max)

Atomic valuc of
Oxygen

AL O; content
At Daily Maximum
At Daily Average

Aniicipated
consumption

Target T-P
Target ST-P
Dosing concentration

Dosing amount
(Daily average)

C] P-in

CSI P-in

Cas

Fs P

m

Al

R

Cipin

CS’[P-in

Ra.

Q, = 1,270 m™/day, Q, = 1,600 m’/day
12.0 mg/l

9.6 mg/i

Alum-Oxichloride (AL O, content : 10 %)

Csipi/P X mx AL
= 8.4 mg/l

31

10

27

Car X (O X 3 + AL X 2){(AL x 2 x Cpy ). x 107 x Q x 107

16

109

= 254 kg/day

= 202 kg/day

Assuming that annual average inlet T-P is 10 mg/).

Posphorous removal at secondary treatment facility (70 %)
shall also be considered,

10 x (1 -0.7) = 3.0 m
2.4 mg/]
2.1 mg/l

50.4 kg/day = 18,396 kgfycar
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4.3.3 Acration Equipment

5C-3

Aciation blawer
Typc
Specification
Quantity
Acration equipment
Type

Speeification

Roots Blower

Dia. 200 mm x 23 m’/min x 6,000 mmAq x 55 kw

2 scts (1 set as sland-by) -

Submersible Type Mechanical Acrator

38 kg Oy/hr x 11 kw x 4 sels

| Tem [Sysmbol _ Calculation Rematks
Type Subnmersible Mechanical Aerator
Oxygen Supply SOR |Qx(Sis- Seu) X 107 x A
= 1,596 kg O,/day = 66.5 kg Oy/hr
Sewage inflow Q =, = 1,600 ms}'day
Inflow BOD}{ S;, [490 mgA
Efffuent BOD| S,,; (15 mgd
Required oxygenper A 2.1 kg Oy/kg BOD
unit BOD removal
Air supply Qa |=SOR/(Gsx 107 xExOy)x (273 + T)273 x /60 x A
= 22.1 m*/min
Oxygentransfer]  Gg |20 % (Submergible Mechanical Acrator)
efficiency against
clear water
Airdensity] B [1.2923 kg air/N m’
Airtemperaturey T 15 degree C.
Surplus ratio] A |1.15

6-8
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4.4 Sludge Thickencr

5€-3

liem

i Sysmbol

__Caleulation

Renirks

Design sludge volume
(Daily maximum)

Type

Satid toad

Required
surface arca

Effective depth
Demensions
(Surface arca)
{Capacity)
Check

Salid lead

Thickening time

4

Excess sludge : 156 nfay, 939 kgfday

Radial Flow Rectangular Sedimentation Tank with
Picket Fence Mixer

30 kg DS/m’.day

939 x 1/30 = 31.3 m?

4.0m
WoelomxL60mx4.0mH x 1 unit
6.0x6.0=360m

6x4.0= 144w’

939 x 1/36 = 26.1 kg DS/m’.day

144 x 1/156 x 24 = 22 hus




4.5 Sludge Storage Tank

5C-3

ftem Sysmbol| Caleulation | Remarks
Design sludge volume q;  |Gravity thickened studge : 50 m*/day, 751 kg DS/day
(Daily maxinumy
Type Rectangular Tank
Storage days T, [|Morcihan 2 day's sludge volume
Storage capacity vV, [50x2=100nm’
Demensions

(Effcetive capacity)
Check

Storage days

5.0 mx 5.5m x 4.0 mH (cffective depth)

50x55x40=110m

110 x 1/50 = 2.2 days
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4.6 Sludge Dewatcr

SC-3

ftem

[ Sysmbol

. Calculation

Remarks |

Design studge valume
{Daily maximum)

Type

Operation time
Capacity requircment
Specifications
Polymer dosing ratio

Polymer consumption
(Daily average)

Y:

Gravity thickened studge : S0 m*/day, 751 kg DS,fduyA
(Exccss studge only)

Centrifugal Dewater Machine

6 days in week, 6 hrs/day

50 m'/day x %6 x 1/6 = 9.7 m/he
10 m’fhr x 1 unit

[.css than 1.5 % per DS

Assuming that annual average inlel 88 is 350 mg/l and
average dosing ratio is 1.2 % ;

751 x 350/500 x 1,270/1,600 x 1.2 x 107
= 5.0t kg/day = 1,829 kpfycar




4.7 Composting Yard

5C-3

B | Sysmbol|

Calculation

Remarks

Design sludge volume
{Daily average)

Dewatered cake

Solid weight
Water content
Cake weight
Bulk density
Apparcnl velume
Organic content
r()rganic digcation ratio
Digested organic

Composl products
Solid weight
Watcr content

Praduct weight
Bulk densily

Apparent volume
Composting yard

Storage days

Deposit height

Required arca

Dimensions
(Arca)[

¢

Target dewatered sludge volumie is based on
daily average sewage flow,

713 kg DS/dayx 0.8 = 570 kg DS/day
85%

570 x 100/(100 - 85) x 107 = 3.8 wi/day
1.0 ym’

3.8 wi /dayx 1/1.0 = 3.8 m’/day

80%

60%

570 x 0.8 x 0.6 = 274 kg DS/day

570 - 274 = 296 kg/day = 0.29 t/day
35%
10.29 x 100/(100 - 35) = 0.44 wi/day

0.4 wi/m’

0.44 x 1/0.4 = 1.1 m’/day

180 days

0.6m

180 m x 36.0 ml x 2 lincs
11.0x360x2=72m

(3.8 + 1.1) x 1/2 x 180 x 1/0.6 = mote than 735 m’

6-12




L

4.8 Sludge Lagoon

3C-3

Hem

| Sysmbot

Calculation

Design scwage (low
(Thickened sludpe)

Retention time
Required volume
Depth

Surfacc arca

Dimension

Qd.ave

Remarks

50 x 4,270/1,600 = 39.7 m]/day

30 days

19.7x 30 = L191 m’
1.5 m

1,191 x /1.5 = 794 m’

W26mx32mL x 1.5 mH
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4.9 Transformer Capacity

5C-3

ftem Sysmbol Caleulation Remarks

Transformer capacity | TC  |EC x (B x A)/(E x PF)
= 155 KVA ... 200 KVA

Electrical capacity EC 116625 kw
Demand factor B ]0.65
Allowance A L1
General Elficiency E }0.85
General power factor PE 0.9
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7.

Topographic Survey Map
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8.  Soil Investigation Result
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