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PROJECT : WASTEWATER TREATMENT PLANT
WASTEWATER TREATMENT CONCEPTUAL DESIGN

Designer Mr.Poonsak Onsti

WASTEWATER TREATMENT PONDS

KAMPANGPHET PROVINCE

1 May 20
Environmental Engineer, Licence No. &&.239

This water have to treat which we show the process of wastewater treatment are below diagram.

1) Wet scrubber

2) sTUURNLALILEN
3) thaneiu,ailnsal
4) a9t

6) Ash & Filter cake yard 1
7) Ash & Filter cake yard 2

)
)
)
)
5) Bagasse stock yard
)
) '
8) iauaalfiulpdading

A1aantiul

960.0 m3/day , BOD 2,000.0 mg/L
239.0 m3/day , BOD 350.0 mg/L
190.0 m3/day , BOD 5,000.0 mg/L
60.0 m3/day , BOD 30.0 mg/L
170.0 m3/day , BOD 3,000.0 mg/L
5.0 m3/day , BOD 2,000.0 mg/L
232.0 m3/day , BOD 2,000.0 mg/L
212.0 m3/day , BOD 60.0 mg/L
2,100.0 m3/day , BOD 2,000.0 mg/L

\

y Re-treated water

HIGH BOD SETTLING POND (B)
Eff. Vol. = 2,434.25 m3

BOD = 2,000.0 mg/L

ANAEROBIC POND1 (C1)
Eff. Vol. = 22,795.30 m3

A4

BOD = 600.0 mg/L

ANAEROBIC POND2 (C2)
Eff. Vol. = 9,023.85 m3

A4

BOD = 180.0 mg/L

AERATED LAGOON1 (D1)
Eff. Vol. = 8,451.20 m3

BQD =90.0 mg/L

W
AERATED LAGOON2 (D2)
Eff. Vol. = 12,327.90 m3

BOD = 35.0 mg/L

\ 4

FACULTATIVE POND (E)
Eff. Vol. = 12,083.10 m3

INSPECTION TANK (F)
Eff. Vol. =50.00 m3

BOD < 20.0 mg/L

A4

POLISHING POND (H)
Eff. Vol. = 5,327.40 m3

y BOD > 20.0 mg/L

420 m3/day

EMERGENCY POND (G)
Eff. Vol. = 5,090.80 m3

mint&afrun1sinTeldle
AMANTAATMUARTRILLN
vagndunasnaaagudnaull
1h1iaTuiddia High BOD settling pond




DESIGNED CONDITIONS

This wastewater conditions are related with analysis report from laboratory and estimated worst case condition.

Source of Wastewater Flow rate BOD COoD SS TDS BOD loading
(m3/day) (mglL) (mglL) (mglL) (mglL) (kg-BOD/day)
Wet scrubber 960.0 2,000.0 2,300.0 80.0 1,500.0 1,920.00
YUUALREILEN 239.0 350.0 402.5 80.0 1,500.0 83.65
a9y, ailnsal 190.0 5,000.0 5,750.0 100.0 1,200.0 950.00
viaaiin 60.0 30.0 120.0 50.0 800.0 1.80
Bagasse stock yard 170.0 3,000.0 3,450.0 200.0 2,200.0 509.86
Ash & Filter cake yard 1 5.0 2,000.0 3,000.0 400.0 800.0 10.00
Ash & Filter cake yard 2 232.0 2,000.0 3,000.0 400.0 800.0 464.00
navaalfulpsasing 212.0 60.0 105.0 500 | 1,000.0 12.72
Mixed wastewater 2,068.0 1,911.1 2,284.1 124.4 1,378.2 3,952.0
Design condition 2,100.0 2,000.0 2,300.0 130.0 1,400.0 4,200.0
DESIGNED CONDITIONS
Wastewater influent
Total flow rate (mixed) = 2,0680  md
Total BOD (mixed) = 19111 mg/L
Design wastewater
Design flow rate = 21000 m¥d
Design pH = 6.5-8.5
Design BOD = 2,000.0 mg/L
Design COD = 2,300.0 mg/L
Design SS = 130.0 mg/L
Design TDS = 1,400.0 mg/L
Average flow = 2,1000  m*24hr
Assume ground level at plant = 65.00 m. above mean sea level ( EL +65.00m.)

1) BAGASSE STOCK YARD WASTEWATER

1.1) BAGASSE STOCK YARD HOLDING POND (A1)

Type of pond

No. of pond
Catchment area

Rainfall intensity 10 year
Maximum average of Run-off

Detention time of pond
Required volume of pond, Vg
Selected volume of pond, Vp
Depth of pond, Dp

Effective depth, Dy,

Trapezoid cross section shape - Compacted Clay
with 1.5mm. thickness HDPE sheet liner

1

15,280.0

148.30

nos
m2
mm./hr

(15280/10,000 x 148.3 x 0.3/360) x 3,600

679.8
0.25
170.0
182.0
2.50
1.50

m3/hr

hr (15 min.)

m3

m3

m

m (Freeboard is 1.0 m.)



Selected size of pond as follow :

Embankment slope

Average top Width, Wy
Average water Width, Wy,
Average bottom Width, Wg

Area of pond, Ap

Top level of curb around the pond
Bottom level of pond

Water level in pond

1 : 2.0

12.00 m. Length, L; = 29.47 m.
8.00 m. Length, Ly = 25.47 m.
2.00 m. Length, Lg = 19.47 m.

354 m? 022 Rai
EL.+65.50m. (Ground level is EL.+65.00m.)
EL.+63.00m.

EL.+64.50m.

1.2) BAGASSE STOCK YARD HOLDING POND TRANSFER PUMP
ihagaunasnndan aggaguidnsruuintainde wwiginduisinaldannnsaenasninaas
Alviaadiia 15 wiviusn (afisnesdnidutiiuedlvaaslea 30 il desutihsastadulbines

AnLAu 15 uvisae)
Wastewater to treatment system

Type of pump

No. of pump

Operating time

Required flow rate

Specification Pump

Motor

Pipe of pump
Main pipeline

Pipe length

Static head

Required pressure loss
Operation control
Total installation power

2) ASH & FILTER CAKE YARD HOLDING POND
A) ASH & FILTER CAKE YARD1

2.1) ASH & FILTER CAKE YARD HOLDING POND (A2)

Type of pond

No. of pond

Catchment area

Rainfall intensity 10 year
Maximum average of Run-off

Detention time of pond
Required volume of pond, Vg
Selected volume of pond, Vp

679.81x 15/60
170.0 m*ld
Self priming centrifugal pump
2 set (1 duty, 1 standby)
2 hr./d
85.0 m?/hr.funit
90.0 ma/hr. at head 14.0 m
10.0 HP 1,450 rpm., 4 pole, 380V., 50Hz.
HDPE PN6, PE100 6.0 inch, Flange PN10
HDPE PN6, PE100 6.0 inch, Flange PN10
620.0 m
4.0 m
11.8 m

Auto with level in Bagasse stock yard holding pond
20.00 HP

Trapezoid cross section shape - Compacted Clay
with 1.5mm. thickness HDPE sheet liner

1 nos

20,8000 m?

148.30 mm./hr
(20800/10,000 x 148.3 x 0.3/ 360) x 3,600
9254 m3/hr
0.25 hr (15 min.)

231.3 m3
284.0 m3



Depth of pond, Dp
Effective depth, Dy,
Selected size of pond as follow :

Embankment slope

Average top Width, Wy
Average water Width, Wy,
Average bottom Width, Wg

Area of pond, Ap

Top level of curb around the pond
Bottom level of pond

Water level in pond

2.50 m
1.50 m (Freeboard is 1.0 m.)
1 : 2.0
16.00 m. Length, L; = 27.04 m.
12.00 m. Length, Ly, = 23.04 m.
6.00 m. Length, Lg = 17.04 m.
433 m’ 027 Rai
EL.+65.50m. (Ground level is EL.+65.00m.)
EL.+63.00m.
EL.+64.50m.

2.2) ASH & FILTER CAKE YARD HOLDING POND TRANSFER PUMPS

ihavatunadduazaznaumiansas aggnguinsyuuiintatiuds wwztihaduidualsannns
rgnasianiiluaadiia 15 uiiusn (Lafilsunasdniiuiinaeidvaae'la 30 uii desiutinsasuaiilu

sasAnLAY 15 unviee)
Wastewater to treatment system

Type of pump

No. of pump

Operating time

Required flow rate

Specification Pump

Motor

Pipe of pump
Main pipeline

Pipe length

Static head

Required pressure loss
Operation control
Total installation power

B) ASH & FILTER CAKE YARD?2

2.3) ASH & FILTER CAKE YARD HOLDING POND (A3)

Type of pond

No. of pond

Catchment area

Rainfall intensity 10 year
Maximum average of Run-off

Detention time of pond
Required volume of pond, Vg

925.39x 15/ 60
231.3 m*/d
Self priming centrifugal pump
2 set (1 duty, 1 standby)
2 hr./d
1157  m’fhr.unit
120.0 ma3/hr. at head 15.0 m
15.0 HP 1,450 rpm., 4 pole, 380V., 50Hz.
HDPE PN6, PE100 8.0 inch, Flange PN10
HDPE PN6, PE100 8.0 inch, Flange PN10
12000 m
5.0 m
114 m

Auto with level in Bagasse stock yard holding pond
30.00 HP

Trapezoid cross section shape - Compacted Clay
with 1.5mm. thickness HDPE sheet liner

1 nos
400.0 m2
148.30 mm./hr
(400/10,000 x 148.3 x 0.3/ 360) x 3,600
17.8 md/hr
0.25 hr (15 min.)
45 m3



Selected volume of pond, Vp
Depth of pond, Dp

Effective depth, Dy

Selected size of pond as follow :

Embankment slope

Average top Width, Wy
Average water Width, Wy,
Average bottom Width, Wg

Area of pond, Ap

Top level of curb around the pond
Bottom level of pond

Water level in pond

10.0 m3
1.50 m
1.00 m (Freeboard is 0.50 m.)
1 : 2.0
6.50 m. Length, L; = 6.40 m.
4.50 m. Length, Ly, = 4.40 m.
0.50 m. Length, Lg = 0.40 m.
42 m’ 003 Rai
EL.+65.50m. (Ground level is EL.+65.00m.)
EL.+64.00m.
EL.+65.00m.

2.4) ASH & FILTER CAKE YARD HOLDING POND TRANSFER PUMPS

Wastewater to treatment system

Type of pump

No. of pump

Operating time

Required flow rate

Specification Pump

Motor

Pipe of pump
Main pipeline

Pipe length

Static head

Required pressure loss
Operation control
Total installation power

3) HIGH BOD SETTLING POND (B)
Type of pond

No. of pond

Influent flow rate

BOD of Influent

BOD Loading to this pond

SS of Influent

SS % Removal

SS of Effluent

Detention time of pond
Required volume of pond, Vg

400 x 15/ 60
100.0 m*/d
Self priming centrifugal pump
2 set (1 duty, 1 standby)
05 hr./d
200.0  m%hr./unit
230.0 ma/hr. at head 125 m
20.0 HP 1,450 rpm., 4 pole, 380V., 50Hz.
HDPE PN6, PE100 8.0 inch, Flange PN10
HDPE PN6, PE100 10.0  inch, Flange PN10
565.0 m
5.0 m
8.7 m

Auto with level in Bagasse stock yard holding pond
40.00 HP

Trapezoid cross section shape - Compacted Clay
with 1.5mm. thickness HDPE sheet liner

1 nos
2,100.0 m3/day
2,000.0 mg/L
4,200.0 kg-BOD / day
124.4 mg/L
70 %
37.3 mg/L
1.0 day
2,100.0 m



Selected volume of pond, Vp = 2,434.3 m°

Depth of pond, Dp = 4.00 m.

Effective depth, Dy = 3.50 m. (Freeboard is 0.50 m.)
Selected size of pond as follow :

Embankment slope = 1 : 2.0

Average top Width, Wpr = 28.00 m. Length, L; = 43.03
Average water Width, Wpy, = 26.00 m. Length, Ly, = 41.03
Average bottom Width, Wpg = 12.00 m. Length, Lg = 27.03
Area of pond, Ap = 1,205 m? 0.75  Rai

Top level of curb around the pond = EL.+65.50m. (Ground level is EL.+65.00m.)
Bottom level of pond = EL.+61.50m.

Water level in pond = EL.+65.00m.

4) ANAEROBIC POND1 (C1)

Type of pond = Trapezoid cross section shape - Compacted Clay
with 1.5mm. thickness HDPE sheet liner
No. of pond = 1 nos
BOD of Influent = 2,000.0 mg/L
BOD loading = 4,200.0 kg-BOD / day
Volumetric loading rate = 0.04-0.30  kg-BOD / m*-day
Selected volumetric loading rate = 0.20 kg-BOD / m*-day
Required total volume = 21,0000 m®
Selected volume of pond, Vp = 227953 m
Depth of pond, Dp = 4.00 m.
Effective depth, Dy = 3.40 m (Freeboard is 0.6 m.)
Selected size of pond as follow :
Embankment slope = 1 : 2.0
Average top Width, Wpr = 79.50 m. Length, L; = 103.91
Average water Width, Wpy = 77.10 m. Length, Ly, = 101.51
Average bottom Width, Wpg = 63.50 m. Length, Lg = 87.91
Area of pond, Ap = 8,261.0  m? 516  Rai
Top level of curb around the pond = EL.+65.50m. (Ground level is EL.+65.00m.)
Bottom level of pond = EL.+61.50m.
Water level in pond = EL.+64.90m.
HYDRAULIC DETENTION TIME
Hydraulic Retention Time, HRT = Vp/Q
= 10.9 day = 2616  hr
TREATMENT EFFICIENCY
Expected BOD removal efficiency, hg = 70.0 %
BOD of effluent = 600.0 mg/L
Expected SS removal efficiency, hg = 60.0 %

SS of effluent = 14.9 mg/L



5) ANAEROBIC POND2 (C2)
Type of pond

No. of pond

BOD of Influent

BOD loading

Volumetric loading rate
Selected volumetric loading rate
Required total volume

Selected volume of pond, Vp
Depth of pond, Dp

Effective depth, Dy

Selected size of pond as follow :

Embankment slope

Average top Width, Wpy
Average water Width, Wpyy
Average bottom Width, Wpg

Area of pond, Ap
Top level of curb around the pond
Bottom level of pond
Water level in pond

HYDRAULIC DETENTION TIME
Hydraulic Retention Time, HRT

TREATMENT EFFICIENCY
Expected BOD removal efficiency, hg
BOD of effluent
Expected SS removal efficiency, hg
SS of effluent

6) AERATED LAGOONL1 (D1)
Type of pond

No. of pond, n

BOD Loading to this pond

BOD of Influent, C,

Expected BOD effluent, C,
Removal BOD loading

C./C,

First order reaction rate constant, k

Trapezoid Shape - Compacted Clay Liners
with 1.5mm. thickness HDPE sheet liner

1
600.0
1,260.0
0.04-0.30
0.15
8,400.0
9,023.9
4.00
3.30

1
40.00
37.20
24.00
3,894
EL.+65.50m.
EL.+61.50m.
EL.+64.80m.

Vel Q
4.3

70.0
180.0
50.0
7.5

nos
mg/L

kg-BOD / day
kg-BOD / m*-day

kg-BOD / m*-day
3

m
m3
m.
m (Freeboard is 0.70 m.)
2.0

m. Length, L; = 97.34
m. Length, Ly = 94.54
m. Length, Lg = 81.34
m? 243  Rai

(Ground level is EL.+65.00m.)
day = 1032  hr
%
mg/L
%
mg/L

Trapezoid cross section shape - Compacted Clay
with 1.5mm. thickness HDPE sheet liner

1
378.0
180.0

90.0
189.0
0.500
0.276

nos

kg-BOD / day
mg/L

mg/L
kg-BOD / day

1/day



from C, =

1

Where:

C, [l~Em7T

C,, = effluent BODs concentration in cell 7. mg/L
C, = influent BOD; concentration. mg/L
k = first order reaction rate constant /d
=0.276 day” at 20° C (assumed to be constant in all cells)
¢ =total hydraulic residence time in pond system, d
n = number of cells in the series

Total hydraulic residence time, t

Required total volume

Volume of each pond, Vg
Selected volume of pond, Vp
Depth of pond, Dp

Effective depth, Dy

Selected size of pond as follow :

Embankment slope

Average top Width, Wpr
Average water Width, Wpy
Average bottom Width, Wpg

Area of pond, Ap

Top level of curb around the pond

Bottom level of pond

Water level in pond

HYDRAULIC DETENTION TIME
Hydraulic Retention Time, HRT

OXYGEN REQUIREMENT
Oxygen rate
Theoretical Oxygen requirement

Safety factor
Pactical Oxygen requirement
AERATOR

[(1/05)-1]/0.276

3.7 day
77700
77700
84512 m’
4.00 m
3.20 m (Freeboard is 0.8 m.)
1 : 2.0
60.00 m. Length, L; = 61.19
56.80 m. Length, Ly = 57.99
44.00 m. Length, Lg= 45.19
3,671 m’ 229  Rai
EL.+65.50m. (Ground level is EL.+65.00m.)
EL.+61.50m.
EL.+64.70m.
Ve/Q
4.0 day = 96.0 hr

12 kg-O, / kg-BOD

189x1.2
226.8 kg-O, / day
9.0 kg-O, / hr
2.00

18.0 kg-O, / hr

CALCULATE BY OXYGEN CONSUMPTION OF TREATMENT

Type of Aerator
Oxygen Transfer Rate, OTR
Power Requirement for Oxygen

Power each set of aerator
Number of Aerator

Low speed surface aerator
1.32 kg-O, / kKW - hr

18/1.32
13.6 kw
7.5 kw
2 nos



CALCULATE BY COVERAGE AREA OF AERATOR

Mixing diameter = 0.61x((264xkw)/depth)*0.5
= 15.2 m.
Oxygen dispersion diameter = 0.61x((2652xkw)/depth)"0.5
= 48.1 m.

Oxygen dispersed coverage area = 1,817.0 m?

No. of Aerator for Coverage = 2 nos

Chosen max. number of Aerator = 2 nos
TREATMENT EFFICIENCY

This process efficiency, hg = 50.00 %

BOD of effluent = 90.0 mg/L

7) AERATED LAGOON2? (D2)
Type of pond =  Trapezoid cross section shape - Compacted Clay
with 1.5mm. thickness HDPE sheet liner

No. of pond, n = 1 nos
BOD Loading to this pond = 189.0 kg-BOD / day
BOD of Influent, C, = 90.0 mg/L
Expected BOD effluent, C, = 35.0 mg/L
Removal BOD loading = 116.0 kg-BOD / day
C./C, = 0.389
First order reaction rate constant, k = 0.276 1/day
from (A 1

G [+Em7T

Where:

C, = effluent BODs concentration in cell n. mg/L

C, = influent BOD; concentration, mg/L

k = first order reaction rate constant /d

=0.276 day” at 20° C (assumed to be constant in all cells)

t = total hydraulic residence time in pond system, d

n = number of cells in the series
Total hydraulic residence time, t = [(1/0.389)-1]/0.276

= 5.7 day

Required total volume = 11,9700 m®
Volume of each pond, Vg = 11,9700 m®
Selected volume of pond, Vp = 12,3279 m®
Depth of pond, Dp = 4.00 m
Effective depth, Dy = 2.90 m (Freeboard is 1.10 m.)
Selected size of pond as follow :
Embankment slope = 1 ; 2.0
Average top Width, Wer = 62.00 m. Length, L;= 91.62
Average water Width, Wpy = 57.60 m. Length, Ly = 87.22
Average bottom Width, Wpg = 46.00 m. Length, Lg = 75.62

Area of pond, Ap = 5,680 m? 355 Rai



Top level of curb around the pond

Bottom level of pond

Water level in pond

HYDRAULIC DETENTION TIME
Hydraulic Retention Time, HRT

OXYGEN REQUIREMENT
Oxygen rate
Theoretical Oxygen requirement

Safety factor
Pactical Oxygen requirement
AERATOR

EL.+65.50m.
EL.+61.50m.
EL.+64.40m.

VelQ
513.7

12
116x1.2
139.2
6.0
2.00
12.0

CALCULATE BY OXYGEN CONSUMPTION OF TREATMENT

Type of Aerator
Oxygen Transfer Rate, OTR
Power Requirement for Oxygen

Power each set of aerator
Number of Aerator

CALCULATE BY COVERAGE AREA OF AERATOR

Mixing diameter

Oxygen dispersion diameter

Oxygen dispersed coverage area

No. of Aerator for Coverage

Chosen max. number of Aerator
TREATMENT EFFICIENCY

This process efficiency, hg

BOD of effluent

8) FACULTATIVE POND (E)
Type of pond

No. of pond

BOD of Influent

BOD loading

Area loading rate
Selected area loading rate
Required total area

Area of each pond, Ag

Low speed surface aerator

1.32
12/1.32
9.1
7.5
2

0.61x((264xkw)/depth)"0.5

15.9

50.5
2,005.0
3
3

61.11
35.0

day =

(Ground level is EL.+65.00m.)

12,328.8 hr

kg-O, / kg-BOD

kg-O, / day

kg-O, / hr

kg-O, / hr

kg-0, / KW - hr

kW

kw

nos

m.
0.61x((2652xkw)/depth)0.5

m.

nos
nos

%

mg/L

mZ

Trapezoid cross section shape - Compacted Clay
with 1.5mm. thickness HDPE sheet liner

1
35.0
73.5
0.002 - 0.025
0.010
7,350.0
7,350.0

nos
mg/L

kg-BOD / day

kg-BOD / m*day

kg-BOD / m*day

m2

m2



Selected area of pond, Ap = 74910  m?

Depth of pond, Dp = 3.00 m.
Effective depth, Dy = 1.75 m. (Freeboard is 1.25 m.)
Selected size of pond as follow :
Embankment slope = 1 : 2.0
Average top Width, Wpr = 102.00 m. Length, Lpy = 82.20
Average water Width, Wpy, = 97.00 m. Length, Lpy = 77.23
Average bottom Width, Wpg = 90.00 m. Length, Lpg = 70.20
Effective volume of pond, Vp = 12,0831 m®
Top level of curb around the pond = EL.+65.50m. (Ground level is EL.+65.00m.)
Bottom level of pond = EL.+62.50m.
Water level in pond = EL.+64.25m.
HYDRAULIC DETENTION TIME

Hydraulic Retention Time, HRT = Vel Q

= 5.8 day = 139.20 hr

TREATMENT EFFICIENCY

Expected BOD removal efficiency, hg = 70.00 %

BOD of effluent = 10.5 mg/L

TDS of effluent < 1,300 mg/L

9) INSPECTION TANK (F)

Type of unit = Rectangular shape reinfarce concrete
No. of unit = 1 nos.
Detention time = 05 hr.
Volume of each unit, Vg = 438 me
Selected volume of unit, Vp = 50.0 me
Depth of unit, Dp = 2.75 m
Effective depth, Dy = 1.25 m (Freeboard is 1.50 m.)
Dimension of unit as follow :
Width, Wy,  4.00 m. Length, Ly 1000 m.
Top level of unit =  EL.+65.70m. (Ground level is EL.+65.00m.)
Bottom level of unit =  EL.+62.95m.
Water level in unit = EL.+64.20m.
10) EMERGENCY POND (G)
10.1) EMERGENCY POND
Water from Inspection tank = 2,100.0 m’/d
Type of pond =  Trapezoid cross section shape - Compacted Clay
with 1.5mm. thickness HDPE sheet liner
No. of pond = 1 nos.
Detention time = 2.0 day
Volume of each pond, Vg = 42000 mt
Selected volume of pond, Vp = 5,090.8 m®



10.2)

Depth of pond, Dp
Effective depth, Dy,
Selected size of pond as follow :

Embankment slope

Average top Width, Wpr
Average water Width, Wpy
Average bottom Width, Wpg

Area of pond, Ap

Top level of curb around the pond
Bottom level of pond

Water level in pond

HYDRAULIC DETENTION TIME
Hydraulic Retention Time, HRT

AERATOR
Type of Aerator
Power each set of aerator

CALCULATE BY COVERAGE AREA OF AERATOR

Mixing diameter

Oxygen dispersion diameter

Oxygen dispersed coverage area
No. of Aerator for Coverage

RETREATED PUMP

Re-treated wastewater
Design flow rate (20% of Total flow rate)
Wastewater flow rate

Type of pump

No. of pump

Operating time

Required flow rate

Specification Pump

Motor

Pipe of pump
Main pipeline

Pipe length

Static head

Required pressure loss
Operation control
Total installation power

4.00
2.60

1
32.00
26.40
16.00

3,260.0

EL.+65.50m.
EL.+61.50m.
EL.+64.10m.

Vel Q
24

m.
m. (Freeboard is 1.40m.)
2.0

m. Length, L; = 101.88
m. Length, Ly, = 96.28
m. Length, Lg = 85.88
m’ 204 Ra

(Ground level is EL.+65.00m.)
day = 58.18 hr

Low speed surface aerator

55

kw

0.61x((264xkw)/depth)"0.5

14.4

m.

0.61x((2652xkw)/depth)"0.5

45.7
1,640.0
2

420.0
420.0

m.
m2

nos

m¥d
m/d

Self priming centrifugal pump

m.
m.
m.

2 set (1 duty, 1 standby)
20 hr./d
21.0 m/hr.Junit
7.5 ma3/hr. at head 9.5 m
1.0 HP 1,450 rpm., 4 pole, 380V., 50Hz.
HDPE PN6, PE100 2.0 inch, Flange PN10
HDPE PN6, PE100 2.0 inch, Flange PN10
380.0 m
5.0 m
13.1 m

Auto with timer or level in Emergency pond

2.00

HP



11) POLISHING POND (H)
Water from Falcultative pond =

Type of pond =

No. of pond =

Detention time =
Volume of each pond, Vg =
Selected volume of pond, Vp =
Depth of pond, Dp =
Effective depth, Dy =
Selected size of pond as follow :

Embankment slope =
Average top Width, Wy =
Average water Width, Wpy, =
Average bottom Width, Wpg =

Area of pond, Ap =
Top level of curb around the pond =
Bottom level of pond =
Water level in pond =
HYDRAULIC DETENTION TIME

Hydraulic Retention Time, HRT =

AERATOR
Type of Aerator =
Power each set of aerator =
CALCULATE BY COVERAGE AREA OF AERATOR
Mixing diameter =

Oxygen dispersion diameter =

Oxygen dispersed coverage area =
No. of Aerator for Coverage =

2,100.0

m*d

Trapezoid cross section shape - Compacted Clay
with 1.5mm. thickness HDPE sheet liner

1
2.0
4,200.0
53274
4.00
2.60

1
34.00
28.40
18.00

3,330.0

EL.+65.50m.
EL.+61.50m.
EL.+64.10m.

VolQ
25

nos.
day
m3
m3
m.
m (Freeboard is 1.40m.)
2.0

m. Length, L; = 97.95
m. Length, Ly = 92.35
m. Length, Lg = 81.95
m? 208 Rai

(Ground level is EL.+65.00m.)
day = 60.00

Low speed surface aerator

55

kw

0.61x((264xkw)/depth)"0.5

14.4

m.

0.61x((2652xkw)/depth)*0.5

45.7
1,640.0
2

m.

m2

nos

hr
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PROJECT : WASTEWATER TREATMENT PLANT
WASTEWATER TREATMENT CONCEPTUAL DESIGN
WASTEWATER TREATMENT PONDS

Designer Mr.Poonsak Onsri

KAMPANGPHET PROVINCE

1 May 20

Environmental Engineer, Licence No. &&.239

This water have to treat which we show the process of wastewater treatment are below diagram.

A4

POLISHING POND (F)
Eff. Vol. = 3,158.03 m3

ﬂmmwﬁﬁmumsdomﬁ
liagniunasnaaagudnaull

1) vanaafunia'lain 250.0m3/day  , BOD 20.0 mgiL
2) ihsvnavisanuia’lain 250.0m3/day  , BOD 15.0 mgiL
3) fiszanavieansruundniinysza 840.3m3/day  , BOD 20.0 mgiL
ANaanLUL 1,400.0 m3/day  , BOD 20.0 mg/L
\/ Re-treated water
LOW BOD SETTLING POND (A) 280 m3/day

Eff. Vol. = 1,880.00 m3 :

BOD = 20.0 mg/L :

v :

AERATED LAGOON (B) |

Eff. Vol. = 2,897.55 m3 :

I

BOD = 15.0 mg/L 1

L4 :

FACULTATIVE POND (C) I

Eff. Vol. = 9,089.10 m3 :

I

N BOD > 20.0 mg/L :

INSPECTION TANK (D) 5 EMERGENCY POND (E)
Eff. Vol. = 30.00 m3 Eff. Vol. = 3,014.53 m3
BOD < 20.0 mg/L winidaieun1stingeaile

1ih1a Tnsidodia Low BOD settling pond

DESIGNED CONDITIONS
This wastewater conditions are related with analysis report from laboratory and estimated worst case condition.
Flow rate BOD COoD SS TDS BOD loading
Source of Wastewater
(m3/day) (mglL) (mg/L) (mglL) (mglL) (kg-BOD/day)
vavaalfunia’lain 250.0 20.0 30.0 10.0 20.0 5.00
UREnEVIn 250.0 15.0 225 200 | 200 375
niia'lain
15ENaMeann
seuuRAatisea 840.3 20.0 35.0 50.0 800.0 16.81
Mixed wastewater 1,340.3 19.1 31.7 35.1 509.0 25.6
Design condition 1,400.0 20.0 40.0 40.0 600.0 28.0




DESIGNED CONDITIONS
Wastewater influent

Total flow rate (mixed) = 13403  m¥d
Total BOD (mixed) = 19.1 mg/L
Design wastewater
Design flow rate = 1,4000 m¥d
Design pH = 6.5-8.5
Design BOD = 20.0 mg/L
Design COD = 40.0 mg/L
Design SS = 40.0 mg/L
Design TDS = 600.0 mg/L
Average flow = 1,4000  m*24hr
Assume ground level at plant = 65.00 m. above mean sea level ( EL +65.00m.)

1) LOW BOD SETTLING POND (A)

Type of pond =  Trapezoid cross section shape - Compacted Clay
with 1.5mm. thickness HDPE sheet liner

No. of pond = 1 nos

Influent flow rate = 1,400.00  ma3/day

BOD of Influent = 20.0 mg/L

BOD Loading to this pond = 28.0 kg-BOD / day

SS of Influent = 35.1 mg/L

SS % Removal = 70 %

SS of Effluent = 10.5 mg/L

Detention time of pond = 1.0 day

Required volume of pond, Vg = 1,400.0 m’

Selected volume of pond, Vp = 18800 m®

Depth of pond, Dp = 3.00 m.

Effective depth, Dy = 2.50 m (Freeboard is 0.50 m.)

Selected size of pond as follow :

Embankment slope = 1 ; 2.0

Average top Width, Wpr = 20.00 m. Length, L; = 62.92

Average water Width, Wpy = 18.00 m. Length, Ly = 60.92

Average bottom Width, Wpg = 8.00 m. Length, Lg = 50.92

Area of pond, Ap = 1,258 m? 0.79  Rai

Top level of curb around the pond = EL.+65.50m. (Ground level is EL.+65.00m.)

Bottom level of pond =  EL.+62.50m.

Water level in pond = EL.+65.00m.

2) AERATED LAGOON (B)
Type of pond = Trapezoid cross section shape - Compacted Clay
with 1.5mm. thickness HDPE sheet liner
1 nos

No. of pond, n



BOD Loading to this pond

BOD of Influent, C,

Expected BOD effluent, C,
Removal BOD loading

C./C,

First order reaction rate constant, k

from C, =

28.0
20.0
15.0
7.0
0.750
0.276

—_—

0 [1 * (h'ﬂ) ]H

Where:

kg-BOD / day
mg/L
mg/L
kg-BOD / day

1/day

C, = effluent BODs concentration in cell n. mg/L

C, = influent BOD; concentration. mg/L
& = first order reaction rate constant /d

=0.276 day™ at 20° C (assumed to be constant in all cells)
¢ = total hydraulic residence time in pond system. d
n = number of cells in the series

Total hydraulic residence time, t

Required total volume

Volume of each pond, Vg
Selected volume of pond, Vp
Depth of pond, Dp

Effective depth, Dy

Selected size of pond as follow :

Embankment slope

Average top Width, Wpy
Average water Width, Wpy
Average bottom Width, Wpg

Area of pond, Ap

Top level of curb around the pond

Bottom level of pond

Water level in pond

HYDRAULIC DETENTION TIME
Hydraulic Retention Time, HRT

OXYGEN REQUIREMENT
Oxygen rate
Theoretical Oxygen requirement

Safety factor
Pactical Oxygen requirement
AERATOR

[(1/0.75)-1]/0.276

13
1,820.0
1,820.0
2,897.6

3.00
2.35

1
23.00
20.40
11.00
1,942

EL.+65.50m.
EL.+62.50m.
EL.+64.85m.

Vol Q
2.1

1.2
7x1.2
8.4
04
2.00
0.8

CALCULATE BY OXYGEN CONSUMPTION OF TREATMENT

day

m3

m3

m3

m

m (Freeboard is 0.65 m.)

2.0

m. Length, L; = 84.43

m. Length, Ly = 81.83

m. Length, Lg = 72.43

m? 121  Rai
(Ground level is EL.+65.00m.)

day = 504  hr

kg-O, / kg-BOD

kg-O, / day
kg-O, / hr

kg-O, / hr



Type of Aerator

Oxygen Transfer Rate, OTR
Power Requirement for Oxygen
Power each set of aerator
Number of Aerator

Low speed surface aerator

1.32
0.8/1.32
3

kg-0, / KW - hr

kw
nos

kw

CALCULATE BY COVERAGE AREA OF AERATOR

Mixing diameter = 0.61x((264xkw)/depth)*0.5

= 11.2 m.
Oxygen dispersion diameter = 0.61x((2652xkw)/depth)*0.5
= 355 m.
Oxygen dispersed coverage area = 990.0 m?
No. of Aerator for Coverage = 2 nos
Chosen max. number of Aerator = 2 nos
TREATMENT EFFICIENCY
This process efficiency, hg = 25.00 %
BOD of effluent = 15.0 mg/L

3) FACULTATIVE POND (C)

Type of pond =  Trapezoid cross section shape - Compacted Clay
with 1.5mm. thickness HDPE sheet liner
No. of pond = 1 nos
BOD of Influent = 15.0 mg/L
BOD loading = 21.0 kg-BOD / day
Area loading rate = 0.002-0.025 kg-BOD /m*day
Selected area loading rate = 0.015 kg-BOD / m*day
Required total area = 1,4000 m?
Area of each pond, Ag = 1,4000 m?
Selected area of pond, Ap = 46950 m?
Depth of pond, Dp = 3.00 m.
Effective depth, Dy = 2.20 m (Freeboard is 0.80 m.)
Selected size of pond as follow :
Embankment slope = 1 : 2.0
Average top Width, Wer = 73.20 m. Length, Lpr = 70.30
Average water Width, Wpy = 70.00 m. Length, Lpy, = 67.07
Average bottom Width, Wpg = 61.20 m. Length, Lpg = 58.30
Effective volume of pond, Vp = 9,089.1
Top level of curb around the pond = EL.+65.50m. (Ground level is EL.+65.00m.)
Bottom level of pond = EL.+62.50m.
Water level in pond = EL.+64.70m.
HYDRAULIC DETENTION TIME
Hydraulic Retention Time, HRT = Vp/Q
= 6.5 day = 156.00  hr

TREATMENT EFFICIENCY



Expected BOD removal efficiency, hg = 40.00 %
BOD of effluent 9.0 mg/L
TDS of effluent < 1,300 mg/L

4) INSPECTION TANK (D)

Type of unit = Rectangular shape reinfarce concrete
No. of unit = 1 nos.
Detention time = 05 hr.
Volume of each unit, Vg = 29.2 me
Selected volume of unit, Vp = 30.0 me
Depth of unit, Dp = 2.65 m.
Effective depth, Dy = 1.70 m. (Freeboard is 0.95m.)
Dimension of unit as follow Width, Wy, 250 m. Length, Ly, 7.10 m.
Top level of unit = EL.+65.70m. (Ground level is EL.+65.00m.)
Bottom level of unit = EL.+63.05m.
Water level in unit = EL.+64.750m.
5) EMERGENCY POND (E)
5.1) EMERGENCY POND
Water from Inspection tank = 1,400.0 m’/d
Type of pond = Trapezoid cross section shape - Compacted Clay
with 1.5mm. thickness HDPE sheet liner
No. of pond = 1 nos.
Detention time = 2.0 day
Volume of each pond, Vg = 2,800.0 m’
Selected volume of pond, Vp = 3,014.5 me
Depth of pond, Dp = 3.00 m
Effective depth, Dy = 2.05 m (Freeboard is 0.95m.)
Selected size of pond as follow :
Embankment slope = 1 : 2.0
Average top Width, Wpy = 46.00 m. Length, L; = 46.05
Average water Width, Wpy = 42.20 m. Length, Ly = 42.25
Average bottom Width, Weg = 34.00 m. Length, Lg = 34.05
Area of pond, Ap = 2,118 m? 132  Rai
Top level of curb around the pond = EL.+65.50m. (Ground level is EL.+65.00m.)
Bottom level of pond = EL.+62.50m.
Water level in pond = EL.+64.55m.
HYDRAULIC DETENTION TIME
Hydraulic Retention Time, HRT = Vel Q
= 2.2 day
= 51.68 hr
AERATOR
Type of Aerator =  Low speed surface aerator

3 kw

Power each set of aerator



CALCULATE BY COVERAGE AREA OF AERATOR

Mixing diameter =

Oxygen dispersion diameter =

Oxygen dispersed coverage area =
No. of Aerator for Coverage =

5.2) RETREATED PUMP
Re-treated wastewater

Design flow rate (20% of Total flow rate) =
Wastewater flow rate =
Type of pump =
No. of pump =
Operating time =
Required flow rate =
Pump =
Motor =

Specification

Pipe of pump =

Main pipeline =
Pipe length =
Static head =
Required pressure loss =
Operation control =
Total installation power =

6) POLISHING POND (F)
Water from Falcultative pond =

Type of pond =

No. of pond

Detention time
Volume of each pond, Vi

Selected volume of pond, Vp
Depth of pond, Dp

Effective depth, Dy

Selected size of pond as follow :

Embankment slope =

Width, Wpr
Width, Wpy
Average bottom Width, Wpg
Area of pond, Ap =

Average top

Average water

0.61x((264xkw)/depth)"0.5

12.0 m.
0.61x((2652xkw)/depth)*0.5
38.0 m.
1,135.0  m?
2 nos
280.0 m*/d
280.0 m¥d
Self priming centrifugal pump
2 set (1 duty, 1 standby)
20 hr./d
14.0 m?/hr./unit
12.0 ma/hr. at head 15.0 m
2.0 HP 1,450 rpm., 4 pole, 380V., 50Hz.
HDPE PN6, PE100 2.5 inch, Flange PN10
HDPE PN6, PE100 25 inch, Flange PN10
380.0 m
5.0 m
11.8 m
Auto with timer or level in Emergency pond
4.00 HP
14000  m¥d

Trapezoid cross section shape - Compacted Clay
with 1.5mm. thickness HDPE sheet liner

1 nos.
2.0 day
2,8000 m°
31580 m°
3.00 m.
2.05 m (Freeboard is 0.95m.)
1 : 2.0
38.00 m. Length, L; = 58.52 m.
34.20 m. Length, Ly = 54.72 m.
26.00 m. Length, Lg = 46.52 m.
2,224 m? 1.39 Rai



Top level of curb around the pond =
Bottom level of pond =
Water level in pond =
HYDRAULIC DETENTION TIME

Hydraulic Retention Time, HRT =

AERATOR
Type of Aerator =
Power each set of aerator =
CALCULATE BY COVERAGE AREA OF AERATOR
Mixing diameter =

Oxygen dispersion diameter =

Oxygen dispersed coverage area
No. of Aerator for Coverage

EL.+65.50m. (Ground level is EL.+65.00m.)

EL.+62.50m.
EL.+64.55m.

Ve ! Q
2.3 day

Low speed surface aerator
3 kw

0.61x((264xkw)/depth)*0.5

12.0 m.
0.61x((2652xkw)/depth)*0.5
38.0 m.
1,135.0  m?
2 nos

55.20

hr
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1) fafnuanisaanuuutigs 1as dhedanssu asdnsianisine
fmsunisAmaatiniadug 1iulia Aerated lagoon

2) Principles of Design and Operations of Wastewater Treatment Ponds Systems for plant Operators,

Engineers, and Managers 2av United States Environmental Protection Agency

gnsunisAtulailialinge Aerated lagoon
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Bnaynnsia dBA udnaynasia dBA 2
Le Le s
X Y 1 m?n. Lmax X Y 1 m?n. Lmax 2
0 0 84.3 85.4 42 0 76.3 79.5 &
10 0 82.6 85.7 43 0 76.7 78.2 g
11 0 83.1 84.9 44 0 78.0 78.6 10
12 0 83.5 85.6 0 1 83.3 85.4 o
13 0 82.2 84.1 10 1 82.8 85.1 =
14 0 84.3 85.4 11 1 82.6 85.4 g
15 0 82.8 86.1 12 1 82.3 85.0 &
16 0 84.1 86.2 13 1 83.1 85.4 =)
17 0 82.6 84.1 14 1 83.6 85.6 ,((g
18 0 82.8 84.3 15 1 83.3 85.2 &
19 0 82.8 84.2 16 1 83.5 85.3 S
20 0 82.3 85.4 17 1 83.9 84.8 -
21 0 83.3 84.7 18 1 82.7 84.7 _g
22 0 82.6 85.3 19 1 82.2 85.9 3
23 0 82.4 84.2 20 1 83.4 84.5 g
24 0 82.3 85.5 21 1 83.2 84.5 G
25 0 83.8 85.8 22 1 82.6 85.2 =
26 0 87.7 90.1 23 1 82.8 85.9 Bg
27 0 88.2 88.4 24 1 82.8 84.7 N
28 0 87.0 88.9 25 1 83.1 84.4
29 0 88.1 89.5 26 1 88.6 89.3
30 0 87.0 90.1 27 1 86.9 89.0
31 0 86.5 89.6 28 1 86.4 90.5
32 0 87.7 89.9 29 1 86.6 88.6
33 0 86.6 90.6 30 1 86.6 88.5
34 0 86.3 89.5 31 1 88.8 90.3
35 0 84.4 85.8 32 1 88.1 89.6
36 0 82.5 83.4 33 1 87.6 90.8
37 0 79.5 80.4 34 1 88.4 88.5
38 0 77.3 80.4 35 1 84.4 85.8
39 0 76.3 78.3 36 1 82.5 83.4
40 0 77.2 80.8 37 1 77.1 78.0
41 0 78.4 80.4 38 1 77.8 80.7
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