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Letter of Transmittal

To: I | Clicnt name: | Rojana Industrial park PLC.
Attn: e

From: I | stimated and Design section of Perfect group
Date: 08/04/2021 Doc No.: DT-HE-RJN-KKS-0038

Project Name

Design and Construction of Wastewater treatment plant and Water supply system

Subject #

Submission data sheet for supporting WSP package with engineer license

We are sending you the following:

OP&ID 0 UT Consumption O Calculation sheets 1 Plan of layout
{1 Shop Drawings U Permission drawing [ Plans O Construction concept
O Specifications O Copy of Letter O Change Order LI Others
Copies Number Rev Description
1 HE-KKS-IEE-WSP-001 0B Calculation sheet
2 HE-KKS-IEE-WSP-002 0B Flow diagram of Water supply
3 HE-KKS-IEE-WSP-003 0C Plant of layout of Water supply
4 HE-KKS-IEE-WSP-004 0C Hydraulic profile for Water supply
5 HE-KKS-IEE-WSP-005 0C Plan and Section view drawing for WSP
6 HE-KKS-IEE-WSP-006 - License for Professional Practice (professional engineer)
Total page 24 pages
Remark As referring data sheet of WSP & WWT package on 5 Apr 2021

If items are not received as listed, please notify us immediately:

O For Approval O For Design (0) O Approved as Noted
F For Review O For Construction (1) U Approved as Submitted
O For Information O For Reference O Returned for corrections
| For Comment [J As our requested O Other
Prepared by Approved by

Position: Senior Design Engineer....  Position: Project Design Manager..

Date:

....08..../...04.../...2021. Date: .....08..../...04.../...2021..

Please return the duplicate with signature.

Received by:

Position: .....ooiiiiii
Date: ....... [oviiiennn [oviiiininn
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1. Scope of Work
Flow rate = 300000 mAd
Operating hour of treatment plant = 20.00 h
Design = 150.00 mJ/h

2. Characteristic of water

2.1 Characteristic of effluent water from wastewater treatment system (From holding pend)

Flowrate = LIS0.00 mA
pH < 7.00
DS < 1,300.00  mg/
2.2 Characteristic of retention pond 2
Flowrate = 1,850.00  m’/d
pH < 7.00
TDS < 200.00  mg/l

i ¥ ' ' ¥ A @ w w ar ¥ @ o
(“7!111: ﬂmﬂﬂ‘lmmﬂunﬂ‘ﬁuNu‘l 2 é"l\?ﬁ;ﬂ.ﬁylﬂ ANTILATHAUINITIHINTUNNIAASIUBON %1ﬁﬂ (JJ‘HW‘N))

Mass balance of clraracteristic of raw water

pH < 7.00
DS < 600.00  mg/l
Turbidity < 170.00  NTU

H ¥ 1 -
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3, Retention pond 2

Quantity = 1.00 Set
P51nasanug (Effective volume) = 17640000 m
Equipment lists

Station pump 1 for WSP

A. Centrifugal Pump ( | Duty/ ! stand by) Flow rate = 150.00 1113/11 Raw water
Head = 25.00 m
4. Chemical Treatment System
4.1 Mixing system
Type:  Static Mixer
Design criteria.;
Retention time = 1-5 Sec
G-Value = 500-L,500  Sec
GT = 350-1,500
(ﬁm : Kawamura, 2000)
Find;
Quantity == 1.00 Set
= 3,000.00 m/d
= 150.00 m*/h
Diameter of static mixer = 10.00 inch = 025 m
= 3.00 Elements = 3 Stage

1. Static Mixer length (L)

Static mixer length (1.5 x Diameter x 3)

Page 3
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Length (L) = .13 m
2. Volume
v = AxL
3
Vv = 0.055 m
3. Retention time
T = 1.32 Sec

(Retention time: 1-5 Sec, Kawamura 2000, Design principle of water supply systemm)

4, Velocity Gradient ;G (Anuiluiluveaiiy)

|1

Reference head loss from graph 0.80 kPa

2.40 kPa

@ 3 Elements Total head loss

?

P = PQhf

When;
P = Water power imparted {w)
[5 = Specific gravity (kN/m3 )
Q = Flow rate (m3/s)
Hf = Pressure drop (m)
Sol;
P = 100.03 w
Find;
G = P
w
When G = Velocity Gradient
Page 4
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Water power imparted (w)

dynainic viscosity of water

1,00229 '

(G-valve: 7001500 snl, Kawamura 2000, Design principle of water supply system)

GxT

1,446.94

(GT: 350-1500, Kawamura 2000, Design principle of water supply system)

4.2 Pulsator Clarifier Tank
Design criteria;

Floe time
SOR
Setting time
Weir loading
Surface over flow rate
Retention time

( ﬁm : Kawamura, 2000)

3,000 m?/d Find;
Surface over flow rate

Retention time

Page &

20 min
2-3 m/h
[-2 h
73-15  m’fm-h
3.00 m/m-h  (Without media)
130 h
3.00 1113/1n2-h (Without media)

1.30 h

M-8
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A UAAT

Use.of Pulsator Clarifier tank
Width of tank
Depth of Tank
Depth of Volume

Depth of cone

Floc time

Vf

Area

Volume

v

Weir loading

Weir length

Lw

v 90° at 20 cm.

87311418 V notch

Flow rate (Q)

Page 6
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20,00 min

QxTf
5000  m
Q
SOR
5000  m
QxT
19500  m
75 m/m-h
Q/ Weir loading
20.00 m
100.00 sels
Q x V notch
004 m'ss
0.0004 m3/s per notch
8.00 m
5.00 m
4.50 m
1.14 m

Area & Volume (Without media)
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N

Effective area (A) = 50.24 m > 50.00 m
Effective volume (V) = 4517wt > 245.00 -~
Effective Tank (V) = 27029  m

Efficiency of Chemical treatment system ;
Effluent Turbidity 98% < 170 (170 x 98%) < 340 myl

P 3 I o o o
(w1 nasgmamnvainlazthueamsilszihduging aufuuzihuesesdniseuivTan, 2554)

5. Sludge dewatering system
Sludge production from Chemical Coagulation

3,000.00  m/d

i

Flow rate

S$ from Chemical Coagulation

= 200.00  mg/l
Sludge Production = 02 kg/m3
= 30 kg/Mh
= 600 kegid = 0:6 Tons
Effective size of Sludge Lagoon (Slope1:2.5)
3,000 m%d
Width of tank = 9.00 m
Length of tank = 37.00 m
Depth of sludge volume = 1.30 m
Depth of tank = 1.50 m
Effective volume (V) = 280.00 m
Tank volume (V) = 375 7 -
Page 7
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6. Sand filter tank

3,000 m¥/d
Type = AGF
Filtration rate = 250 Vm's
Flow rate = 3,000.00 m}/d
= 41.67 I/s
Area = 16.67 1112
Quantity = 1.00 Set
Area tank = 14.50 m’
Select size (d)) = 2.90 m
7. Water storage tank
Quantity = 8.00 Set
Width of tank = 17.00 m
Tank volume (V) = 120000 w’ / Set
Total tank volume = 9,600.00 m3
Retention time (T) = 8.00 h / Set
Total Retention Time (HRT) = 64.00 h
= 3.20 d

Page 8
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Equipments

A. Centrifugal Pump ( 1 Duty/ 1 stand by) Flow rate = 360.00 m3/h Backwash
Head = 15.00 nm

B. Centrifugal Pump (1 Duty/ 1 stand by) Flow rate = 180.00 n13/h Booster
Head = 40.00 m

C. Invertor = 1.00 Set

8. Cheniical preparation unit

Flow rate = 3,000.00 1113/d Phase |

- 150.00 m3/h

8.1 Coagulant

Type of chemical dosing = Coagulant (Alum and PAC)
Coagulant concentration = 8-10% % by weight
Coagulant dosign rate = 1 ml/l
find the feeding pump = 150.00 I/
Coagulant dosign rate = 1.2 kg/m3
Using coagulant = 3,600.00 kg/d
Find;
Capacity = 200 /b
Type = Metering pump
Page 9
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[ ’ GROUP

8.2 Flocculant

Find;

8.3 Disinfection

Find;

" Heli¥

Type of chemical dosing
Polymer concentration
Polymer dosign rate
find the feeding pump
Polymer dosign rate

Using polymer

Capacity

Type

Type of chemical dosing
Disinfection concentration
Disinfection dosign rate

find the feeding pump
Disinfection dosign rate

Using rate

Capacity

Type

Page 10

wvesp.perfectconsullsnt com

An-polymer

0.1 % by weight

1 ml/l
150.00 I/
3
0.001 kg/m
2 kg/d
200 : I/h
Metering pump
Hypochloride

10% % by weight

1 mb/l
150.00 Vh
3
0.001 kg/m
2 kg/d
200 I/h
Metering pump
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8.4 pH Adjustment

Type of chemical dosing = Sodium hydroxide

pH adjustment concentration = 50% % by weight

pH adjustment dosign rate = 0.5 ml/l

find the feeding pump = 75.00
pH adjustment dosign rate = 0.0025 kg/m3
Using rate = 2 kg/d
Find;
Capacity = 60

Type

= Metering pump
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Node Ground elevation Unit Length | Acc.L | Acc. A| Qg Slope Unit depth (m.) Bottom unit elev. w A R Qu SF
Beginning | Ending | Beginning | Ending type " (m.) (m.) (kmz) (m3 /s) | (1/xxx) | Beginning | Ending | Beginning | Ending | (m.) (mz) (m.) (m3 /s) (=1.3)
K1 K2 +107.40 | +105.36 | U-Gutter | 0.012 | 107.00 | 107.00 | 0.026 | 4.72 1/045 0.50 0.84 +106.90 | +104.52 ] 1.50 1.26 | 0.396 8.42 1.78
K2 K3 +105.36 | +104.78 1 U-Gutter | 0.012| 87.00 | 194.00 [ 0.048 | 5.03 1/090 0.84 1.22 +104.52 | +103.56 | 1.50 1.84 | 0.465 9.68 1.92
K3 K4 +104.78 | +103.77 | U-Gutter | 0.012} 111.40 | 305.40 | 0.075 | 544 | 1/090 1.22 1.45 +103.56 | +102.32 | 1.50 | 2.18 | 0.495 11.97 2.20
K4 K5 +103.77 | +101.54} U-Gutter | 0.012] 170.29 | 475.69 | 0.117 | 6.06 1/080 1.45 1.35 +102.32 | +100.19 | 1.50 | 2.03 | 0.482 11.61 1.91
K5 LLT%JSQ +101.54 | +101.00 | U-Gutter | 0.012| 13.81 | 489.50 | 0.120 | 6.11 1/020 1.35 1.50 +100.19 | +99.50 | 1.50 | 2.25 | 0.500 26.44 433
K10 K9 +108.19 | +107.68 | U-Gutter | 0.012 | 139.87 | 139.87 | 0.028 | 0.42 1/195 0.50 0.71 +107.69 | +106.97 | 1.00 | 0.71 | 0.293 1.86 4.42
K9 K8 +107.68 | +108.33 [ U-Gutter | 0.012 | 162.47 | 302.34 | 0.061 0.91 | 1/1200 0.71 1.49 +106.97 | +106.84 | 1.00 1.49 | 0.375 1.87 2.05
K8 K7 +108.33 | +106.76 | U-Gutter | 0.012| 139.34 | 441.68 | 0.090 | 1.33 1/125 1.49 1.04 +106.84 | +105.72 | 1.00 1.04 | 0.337 3.74 2.82
K7 K6 +106.76 | +103.75| U-Gutter | 0.012| 84.57 | 526.25 | 0.107 1.58 17030 1.04 0.85 +105.72 | +102.90 | 1.00 | 0.85 | 0.314 5.95 3.75
K6 K5 +103.75 | +101.54 | U-Gutter | 0.012| 162.74 | 688.99 | 0.140 | 2.07 17060 0.85 1.35 +102.90 | +100.19 | 1.00 1.35 | 0.365 7.41 3.57
K5 uf’{nﬁa +101.54 | +101.00 | U-Gutter | 0.012} 13.81 13.81 0.000 8.14 1/020 1.35 1.50 +100.19 | +99.50 1.00 1.50 | 0.375 14.53 1.79
) '!_‘ ’"l*’___!'_‘_v!'iiTwlh N I —r I !7‘*7J “V;l o ;r‘ I IR I I _
o e e e T s - -
M1 M2 +100.00 | +99.77 { U-Gutter | 0.012} 87.76 | 87.76 { 0.015 | 5.35 1/100 0.50 1.15 +99.50 +98.62 | 1.50 1.72 | 0.454 8.47 1.58
M2 M3 +99.77 +98.75 U-Gutter | 0.012 | 113.18 | 200.94 | 0.035 | 5.64 1/100 1.15 1.26 +98.62 +97.49 | 1.50 1.89 | 0.470 9.52 1.69
M3 M4 +98.75 +98.10 | U-Gutter | 0.012| 4843 | 249.37 | 0.043 | 5.77 1/090 1.26 1.15 +97.49 +96.95 1.50 1.72 | 0.454 8.93 1.55
M4 M5 +98.10 +97.50 U-Gutter | 0.012| 102.99 | 352.36 | 0.061 6.03 1/105 1.15 1.53 +96.95 +95.97 1.50 2.29 | 0.503 11.79 1.96
M5 M6 +97.50 +96.44 U-Gutter | 0.012| 100.71 | 453.07 | 0.078 6.29 1/100 1.53 1.48 +95.97 +94.96 1.50 221 10497 11.57 1.84
M6 M7 +96.44 +96.01 U-Gutter | 0.012| 47.67 | 500.74 | 0.087 6.41 1/100 1.48 1.52 +94.96 +94.49 1.50 2.28 | 0.502 12.02 1.87
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Node Ground elevation Unit Length | Acc.L [ Acc. A| Qg Slope Unit depth (m.) Bottom unit elev. W A R Qu SF
n
Beginning | Ending | Beginning | Ending type (m.) (m.) (kmz) (m3 /s) | (1/xxx) | Beginning | Ending | Beginning | Ending | (m.) (mz) (m.) (m3/s) =1.3)

M7 M8 +96.01 +95.58 U-Gutter | 0.012{ 43.79 | 544.53 | 0.094 | 6.52 1/100 1.52 1.53 +94.49 +94.05 1.50 | 2.30 | 0.503 12.10 1.85
M8 M9 +95.58 +95.08 U-Gutter | 0.012| 57.96 | 602.49 | 0.104 | 6.67 1/100 1.53 1.61 +94.05 +93.47 1.50 241 | 0.512 12.88 1.93
M9 R10 +95.08 +94.73 U-Gutter | 0.012| 48.88 | 651.37{ 0.113 6.80 1/110 1.61 1.70 +93.47 +93.03 1.50 2.56 | 0.521 13.15 1.93
L1 L2 +108.00 | +108.00 | U-Gutter | 0.012] 144.53 | 144.53 | 0.021 0.31 } 1/2000 0.50 0.57 +107.50 | +107.43 | 1.00 0.57 | 0.267 0.44 1.41
L2 L3 +108.00 { +103.00 | U-Gutter | 0.012] 214.56 | 359.09 | 0.053 0.78 1/045 0.57 0.34 +107.43 | +102.66 | 1.00 0.34 { 0.202 1.46 1.86
L3 14 +103.00 | +100.00 | U-Gutter | 0.012| 165.38 | 524.47 | 0.077 1.14 1/050 0.34 0.65 +102.66 | +99.35 1.00 0.65 | 0.282 3.28 2.88
L5 14 +103.00 | +100.00 | U-Gutter | 0.012] 236.42 | 236.42 | 0.033 0.49 1/075 0.50 0.65 +102.50 | +99.35 0.50 0.33 | 0.181 1.00 2.05
H1 H2 +102.35 | +101.00 | U-Gutter | 0.012] 119.27 | 11927 | 0.017 1.89 | 1/2000 3.07 1.78 +99.28 +99.22 1.50 2.68 | 0.528 3.26 1.73
H2 H3 +101.00 | +100.00 | U-Gutter | 0.012 | 155.21 | 274.48 | 0.040 2.22 1/320 1.78 1.27 +99.22 +98.73 1.50 1.90 | 0.471 5.37 2.42
Hs | m6 | +101.97 [ +98.00 | U-Guster |0.012| 14823 | 817.00 | 0.118 | 338 | 17085 | 390 | 167 | +98.07 | +9633 | 150 [ 250 {05651 1aco 432
H6 R10 +98.00 +94.73 U-Gutter | 0.012| 99.04 | 916.04 | 0.133 3.59 1/030 1.67 1.70 +96.33 +93.03 1.50 | 2.55 | 0.521 25.14 6.99
R12 R13 +97.50 +97.50 U-Gutter | 0.012 | 146.28 | 146.28 | 0.204 | 26.25 | 1/2000 4.66 4,73 +92.84 +92.77 3.50 | 16.57 | 1.278 36.37 1.39
R13 R14 +97.50 +97.50 U-Gutter | 0.012} 85.88 | 232.16 | 0.323 | 28.02 | 1/2000 4.73 4.78 +92.77 +92.72 3.50 | 16.72 | 1.281 36.75 1.31
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M3 4-1 Rational method runoff coefficient (source)

Ground Cover C
Low High
Lawns 0.05 0.35
Forest 0.05 0.25
Cultivated land 0.08 041
Meadow 0.10 0.50
Parks, cemeteries 0.10 0.25
Unimproved areas 0.10 0.30
Pasture 0.12 0.62
Residential areas 0.30 0.75
Business areas 0.50 0.95
Industrial areas 0.50 0.90
Streets
bricks 0.70 0.85
asphalt 0.70 0.95
concrete 0.70 0.95
Roofs 0.75 0.95
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A191971 5-2 HENSPRNULUTEUDITZINENUNIATINS (713)]

SWMM Link seduduluitud ) ) anuAn Endmo (1) | szeenn wnase riia Slope (15 ...) v n szdfuiheny  seduilo SF Maximum
sedpmim Lsnny) | szamhasi grann) | szdufessivne (rann) ,

Tasams (Lsnn) Nnszdudu [Flow|

v | daw | swamm | du g s daw fiu e flu g A lme QL) afan) | 8o Fruou (n¥/s) () () CMS
Pond? | 1167 | Pumpl 10600 | 10600 | 10433 104,33 1.67 1.67 so0] 20 1.20 1.00 BOX 2000 0.014 0.96 0.9
ard | oo | oarer | 10650 | 10630 | 10600 | 10600 10600 | 10600 | 104.33 104.30 1.67 1.70 48.99 1.20 1.67 100 U 2000 112 0.014 0.97 0.32 1.7 0.3
g |4 AL0 10650 | 10650 | 10600 | 10600 10600 | 10600 | 10430 104.25 170 175 10006 | 120 170 wo | v 2000 0.64 0,014 0.99 0.37 17 0.4
g1 | ouz | an 10630 | 10650 | 10600 | 106.00 10600 | 10600 | 10428 104.18 178 1.82 150.15 1.20 175 1400 U 2000 0.67 0.014 1.02 0.42 1.7 0.4
12 | arz | oAn 10650 | 10650 | 10600 | 106.00 w600 | 10600 | 10418 104.13 1.82 1.87 100.18 120 1.82 1.00 U 2000 0.78 0.014 1.04 047 18 0.5
i | oar | a3 106.50 | 10650 | 10600 | 106.00 1600 | 10600 | 10413 104.05 57 | 1es 150,84 1.20 1.87 1.00 U 2000 090 | oo | 1os 0.51 L8 0.5
g | ogs | A 106.50 | 106.30 | 10600 | 106.00 10600 | 10600 | 10403 104.00 1.95 200 95,93 120 1.95 1.00 U 2000 1.05 0.014 101 0.57 1.9 0.6
15 | 4 Al5 166.50 | 106.50 | 106.00 | 10600 10600 | 10600 | 104.00 103.93 2.00 207 150.50 1.20 2.00 1.00 U 2000 N o014 | oo 0.63 21 0.7
s | azer | a6 | 10650 | 10630 | 10600 | 10600 | i0ce0 | toso0 | 10393 103,88 2,07 212 - 0742 1.20 207 100 U 2000 1.88 oo 0.72 e 29 0.7
e g | oart a6l | w0650 | 10650 | 10600 | 105.00 10600 | 10500 | 103.00 102.97 300 2.03 69.45 120 2.03 1.00 U 2000 2.13 0.014 0.79 0.93 26 09
7 | g8 | A7 | 10650 | 10650 | 10500 | 10340 105,00 | 10300 | 10L00 100,98 400 2.0 3897 1.20 2.02 1.00 U 2000 231 0.014 0.3 1.09 24 1.1
75 | 119 AI8 106.50 | 9950 | 10300 | 10100 103,00 | 10100 | 99.00 98,97 1.00 2.03 5005 1.20 203 o | v N 1.25 0.014 177 0.98 L3 1.0
o | e | 9950 | o950 | 1oLoo | 10100 1r00 | 10100 | 9897 95.93 2.03 207 99.08 1,20 203 1.00 U 2000 137 Ceol | om 131 1.3 13
oo | o | oz 9950 | 9950 | toroo | 1or00 oroo | 10100 | os93 98.86 2.07 214 13271 120 2.07 1.00 U 2000 " L36 0.014 1.64 120 13 1.2
a2 lersg | a4z 9950 | 9950 | 10100 | 10100 10000 | 10100 | 95.86 us.85 214 215 19.96 120 214 1.00 U 2000 170 0.014 1.56 1.24 14 1.2
Pend? | Bing | 127 10650 | 10650 | 10600 | 10600 10600 | 10600 | 10433 104.28 1.67 .72 10000 | 200 1.20 1.00 BOX 2000 0.014 1.08 0.1
pror | mre | Biog | 10650 | 10650 | 10600 | 10600 10600 | 10600 | 10428 104.26 172 174 4846 1.20 172 140 u 2000 0.85 0.014 101 0.49 1.7 0.3
gre | B Bi0 106.50 | 10650 | 10600 | 106.00 10600 | 10600 | 10426 104.20 1.74 50 | 10167 1.20 1.74 100 U 2000 0.77 0.014 1.03 0.44 L7 0.4
Bil | BI2 BI1 106.50 | 106.50 | 106.00 | 106.00 106.00 | 10600 | 104.20 104.13 1.80 1.87 150.39 120 1.80 1.00 U 2000 0.84 0.014 103 0.53 18 0.5

gz | s | sz | weso | 10650 | 10600 | 10600 | 10600 | 10600 | 1oaas | rosos 57 | 192 9sso| 120 | 187 1.00 U 2000 0.92 oo | e | o | s
B1: | Bie B3 10650 | 10650 | 10600 | 106.00 106,00 | 10600 | 104,08 104,01 1.92 1.99 149,81 1.20 1.92 1.00 U 2000 101 0.014 1.00 0.57 1.9 0.6
B4 | HIS BI4 10650 | 10630 | 10600 | 10600 106.00 | 10600 | 104.01 103.96 199 204 99.73 1.20 199 we | wu wo | e | oo 0.94 0.59 21 06
BIS | RIS B15 | 10650 | 10650 | 10600 | 10600 o600 | 10600 | 103.96 103.88 2.04 212 150.84 1.20 204 1.00 U 2000 171  ooud 0.71 0.6 29 i
Bis | 817 | BI6 106.50 | 106.50 | 10600 | 10500 10600 | 10500 | 103.02 102,95 2,98 2.05 131,16 1.20 2,05 1.00 U 2000 1.79 0.014 0.74 0.65 2.8 0.7
pre | mis BI7 16650 | 106.50 | 10500 | 103.00 10500 | 10300 | 10095 160,92 405 2,08 5292 120 2,08 1.00 u 2000 2,03 0.014 0.67 0.63 31 0.6
B8 | B9 RIS 10650 | 9950 | 10300 | 10100 103,00 | 10100 | 9803 98.91 107 2.09 49.33 1.20 2.09 1.00 U 2000 117 0.014 117 0.76 18 0.8
piv | m B19 9950 | 99.50 | 10100 | 10100 joroo | 10100 | osor 95,86 2.09 214 99.44 120 2.00 1.00 u 2000 s | oo 113 07 19 0.7
B20 | B2 B26 99.50 | 9930 | 10000 | 10100 10L00 | 10000 | 95.86 98.79 214 221 131.15 1.20 214 1.00 U 2000 1.61 0.014 0.92 1.85 23 1.9
B | e B21 9950 | 99.50 | 10100 | 10100 10Lo0 | 10100 | 9855 98.83 ERE 217 35.84 1.20 215 1.00 U 2000 219 0,014 0.69 0.69 3l 0.7
o1 | oors i 9950 | 9950 | 10100 | 99.00 101,00 99.00 96.86 96.84 114 216 4732 1.20 216 1.00 U 2000 154 0.014 0.99 0.79 22 0.8
crs | ¢z c13 99.50 | 9950 | 9000 | 99.00 99.00 99.00 96.54 96.79 216 2 100.99 120 216 1.00 U 2000 1.97 0.014 078 0.73 28 0.8
c1z | cr C12 99,50 | 9950 | 9900 | 9750 99,00 97,30 95.37 95.32 26 | o2s 98.43 1.20 218 1.00 U 2000 1.32 0.014 1.50 0,79 1.4 0.8
cir | cinr | cn 9950 | 9050 | 9750 | 9730 97.50 97.50 95.32 95.31 218 219 3155 160 218 1.00 U 2000 1.24 oota | 150 072 1.4 0.7
et | oF cirnr | wso | oorso | 97s0 | o9y 97.50 97.00 94.82 080 | 268 2.20 3253 1.50 1.50 1.00 BOX 2000 0.014 150 0.7
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A19197 5-2 HAN1300NUUUSZUUIZVIIINUNIATING (F1D)

SWAIM Link sedumduid anuans ynae (1) | szeenia wasve vila Stope (13 ...) v n ssduitlusia]  sedie SF Maximum
srdvauu aLanny) | szdnhana guann) |szdufieanviie aLsnn) )
TR54m13 (3.500.) INTTAUAH [Flow]
fu | dow | swanr | éu daw fiu daw fu daw fu e i tanw ) e | Bne) FIu (n/s) (m) {m) CMS
crm | cre c17 9950 | 99.50 | 10840 | 10240 108.40 10240 | 10190 101.75 650 0.65 150.44 0.60 0.65 1.00 U 1000 111 0.014 042 0.92 1.5 0.9
cre | cis cis 99.50 | 99.50 | 10240 | 10100 102.40 101.00 | 10040 100.30 2.00 0.70 98.53 1.00 0.70 1.00 U 1000 1.03 0.014 0.45 0.66 1.6 0.7
15 |ersi | cis 9950 | 99.50 | 10100 | 101.00 101.00 101.00 100.30 100.28 0.70 0.72 25.9% 1.00 0.70 1.00 U 1000 1.59 0.014 0.38 0.9% 1.9 10
pi7 | DIs DI? 101.50 ‘ 10150 10840 | 102.40 108.40 10240 | 10170 101.53 6.70 0.85 151.76 0.80 0.85 1.60 U 1000 | 0.56 0,014 0.64 045 0.5
prs | pis D16 101.50 101.50' 10240 | 10240 102.40 10240 | 101.55 101.45 0.85 0.95 101.66 0.80 0.85 1.00 u 1000 1.53 0.014 0.55 1.06 11
pis | pis | pis 10150 | 10150 | 10240 | 10100 102.40 101.00 | 100.15 100.13 2.25 0.87 2390 0.80 0.87 1.00 U 1000 211 0.014 0.63 1.76 14 18
prsg | pre | DISI | 10150 | 9950 | 101.00 | 101.00 101'.06' 10100 | %s: ' 9877 21% 2.23 74.65 ” 1.20 218 1.00 U 1000 2;90 | '0'.014 ' 1!35 1.35 1.6 1.4
D “ D] ’ 1)14 ' 9950 9050 | 10100 | 99.00 101.00 99.00 96.90 96.79 4.0 221 5440 1.20 221 e 100 : ”U N Soo ' 311 0.014 1.33 0.95 1.7 1.0
Bii | DIz DI3 99.50 | 97.50 99.00 H§7',9'0 9900 1 97.90 95.73 95.68 ' 327 222 100.37 1.20 222 1.00 U 2000 242 o 0.014 1.78 1.99 13 2.0
niz | pu D12 97.50 | 97.50 97.90 97.50 97.90 97.50 95.31 95.27 259 2.23 97.05 1.20 2.23 1.00 U zobo . 257 0.014 1.76 226 1.3 23
DIl Fl D11 97.50 | 97.50 97.50 97.00 97.50 97.00 94.78 94.76 ' 272 2,24” v 45.69 1.60 2.24 1.00 U 2000 1.73 0014 2.04 1.46 13 1.5
Fi F2 FI 9750 | 97.50 97.00 97.00 97.00 97.00 94.76 94.70 224 2.30 119.94 1.60 2.24 1.00 U 2000 2,65 0.014 1.84 1.93 1.3 1.9
F2 r3 F2 97.50 | 97.50 97.00 97.00 ‘ 97;0<) ‘ ‘§7Aoo 94.70 94_63' ‘ 23‘0 237 125.86 ' 1.60 223 1.00 U 2000 k3.68‘ : 0.014 1.34 1 1.87 17 1.9
Fi | Pond2| F3 9750 | 97.50 97.00 97.00 97.00 97.00 94.63 94.63 237 237 5.00 1.50 1.50 2.00 BOX 2000 0.014 1.05 75
< 2 cI 103.00 | 10120 | 103.00 | 101.00 103.00 10100 | 10230 100.41 0.70 0.59 151.54 0.50 0.59 1.60 8] 80 0.78 0.014 0.30 0.16 20 0.2
2 3 e 10120 | 10120 | 10100 | 101.00 101.00 101,00 | 10041 10031 0.59 0.69 98.36 0.50 0.59 1.00 U 1000 127 0.014 0.31 0.94 1.9 0.9
I 4 c3 10120 | 9920 | 10100 | 99.00 101.00 99.00 100.31 98.32 0.69 0.68 49.80 0.50 0.68 1.00 U' ' 23 ' 1.36 0.014 0.38 0.17 1.8 0.2
I s 4 9920 | 99.20 99.00 99.00 99.00 99.00 98.32 98.21 0.68 0.79 101.51 0.50 0.68 1.00 U 1000 1.45 0.014 0.41 1.15 17 12
s 6 s 9920 | 9920 | ov00 | 9750 | 9000 | o750 | 95 96.53 0.79 0.97 50.64 0.50 0.79 1.00 u 30 L0 0.014 0.51 0.21 16 o2
' (6 | oes 66 e 59.20 97.50 97.50 97.50 97.50 97.50 96.53 96.48 0.97 1.02 56,56 0.50 0.97 1.00 ' U 2000 0.82 0.014 0:89' o 1.28 1.3 13
cr s c7 97.50 | 97.50 97.50 97.50 97.56””” 97.50 96.48 96.40 1.02 1.10 150.05 0.50 0.95 1.00 U 2000 0.82 0.014 0.86 122 13 1.2
8 €9 e 97.50 | 97.50 97.50 97.50 97.50 97.50 96.40 96.33 110 117 148,45 0.50 1.10 1.00 U 2000 0.80 0.014 0.81 0.99 1.4 Lo
< Ciu c9 97.50 | 97.50 97.50 97.50 97.50 97.50 96.33 96.23 117 127 204.76 0.50 117 1.00 U 2000 0.99 0.014 0.68 0.93 L7 0.9
cio | ¢ |ocr 97.50 | 99.50 97.50 | 9750 97.50 97.50 96.23 96.19 1.27 131 67.90 1.20 1.27 1.00 U 2000 0.66 0.014 0.61 035 21 0.4
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SWMM Link T T anuAnsIYHAMe (1) | srEEa VAL wiia Slope (11 ...) v n sednitsn| sl SF | Maximum
szdvau (Lanma) | szduihana (uann,) | sedufiessiyne arann.)

TA5IN1s (3500, nTzFURY [Flow|
fiu | doe | swmnM | du o fu daw au o Aiu ae fiu dae (L) ) | 8o $1uu (m/s) (m) (m) oMS
Y] n2 D1 10500 | 10120 | 103.00 | 101.00 103.00 101.00 | 10030 100.15 270 0.85 149.49 0.50 0.85 1.00 U 1000 112 0.014 0.72 1.27 1.3 1.3
D2 D3 D2 10120 | 10120 | 10100 | 10100 101,00 101.00 | 10015 100.05 0.83 0.95 9837 0.80 0.85 1.00 U 1000 1.45 0.014 0.49 0.88 17 0.9
p3 D4 D3 10120 | 9920 | 10100 | 99.00 101.00 99.00 98.20 98.15 2.80 0.85 49.90 1.00 0.85 1.00 U 1000 1.08 0.014 0.64 0.78 1.3 0.8
P D3 i 9920 | 9920 [ 99.00 99.00 99,00 99.00 98.15 98,05 0.85 0.95 101.25 1.00 0.85 100 U 1000 1.57 0.014 0.52 0.92 16 0.9
ns Ds D5 99.20 | 9920 | 99.00 9750 99.00 97.50 96.50 96.45 2.50 1.05 50.15 1.00 1.05 1.00 U 1000 1.08 0.014 0.89 0.81 13 0.8

Yy b D6 99.20 | 9750 | 9750 | 97.50 97.50 97.50 9645 | 9635 1.05 115 98.15 I 1.00 U 1000 98 oom4 091 0.69 13 0.7
DT D D7 97.50 | 9750 | 9750 97.50 97.50 97.50 96.35 96.20 115 130 151.02 1.20 L 1.00 U 1000 .07 0.014 0.95 0.73 1.3
D8 Py D8 9750 | 97.50 | 97.50 97.50 97.50 97.50 96,20 96.05 1.30 145 | 1647|120 1.30 1.00 v 1000 1.24 0.014 0.96 072 14
po | pre DY 9750 | 9750 [ 9750 97.50 97.50 97.50 96.05 95.85 1.45 1.65 199.30 1.20 1.45 1.00 U 1000 1.61 0.014 0.81 0.71 L8 0.7
i | Er 37 9750 | w00 | 9750 gr00 | 9750 | 9700 95.50 95.48 w0 | 1s a0 120 1.52 1L.00 v  looo 138 0.014 1.02 0.65 P

B £2 £ | 9900 | 900 | 9700 | 9700 97.00 97.00 95.48 95.40 s 1.60 81.43 1.20 50 | 100 U 1000 148 0.014 098 0.88 15 0.9
£2 E3 E2 99.00 | 97.50 | 97.00 | 97.00 97.00 97.00 95.40 95,28 1.60 172 121.36 1.20 1.58 1.00 U 1000 187 0.014 0.82 0.75 19 0.8
E3 F? E3 97.50 | 97.50 | 9700 | 97.00 97.00 97.00 95.28 95.24 172 1.76 4328 1.50 1.50 1.00 BOX 1000 0.014 0.62 0.8
F3 | Pondz| F3 9750 | 97.50 | 97.00 97.00 97.00 97.00 94.63 94.63 237 237 5.00 1.50 1.50 2,00 BOX 2000 0,014 1.05 7.5

¢ Golf| < Goif| C_Golf | 101,00 | 100.00 101.00 | 10000 | 98.80 98.75 2.20 125 48.75 1.20 1.5 1.00 U 500 1.62 0.014 0.58 0.60 22 0.6
M| s M1 100.00 | 99.77 100,00 99.77 98.60 9851 1.40 1.26 $7.76 1.20 1.26 1.00 U 500 177 0.014 0.58 0.65 22 0.7
M2 LM M2 99.77 | 9875 99.77 98.75 97.57 97.46 220 1.29 11318 1.20 1.29 1.00 U 500 1.77 0.014 0.63 0.70 20 03
u3 | s M3 9875 | 98.10 98.75 98.10 96.85 96.80 1.90 1.30 4843 1.20 1.30 1.00 U 500 1.99 0.014 0.60 0.72 22 0.7
1K 7] M4 98.10 | 97.50 98.10 97.50 96.30 96.20 1.80 1.30 102.99 1.20 1.30 1.00 U 500 1.8% 0.014 0.68 0.80 1.9 0.8
35 | us M5 9750 | 9644 97.50 96.44 95.20 95.10 230 134 100.71 1.20 134 1.00 & 500 1.93 0.014 0.70 0.81 1.9 0.8
Me | a6 M6 9644 | 96.01 96.44 96.01 94.64 94.59 1.80 L.42 4767 1.20 142 ) U 500 213 0.014 0.67 0.78 2l 0.8
| e M7 96.01 | 9558 96.01 95.58 94.11 94.07 1.90 151 4379 1.50 1.51 1.00 U 500 201 0.014 0.89 0.59 L7 0.6
Ms | s M8 9558 | 95.08 95.58 95.08 93.58 93.52 2.00 1.56 57.96 1.50 1.56 1.00 U 500 1.38 0.014 1.40 0.55 13 0.6
Mo | R M9 95.08 | 96.00 95.08 96.00 93.52 93.47 1.56 253 4888 1.50 1.56 1.00 U 500 1.44 0.014 1.45 0.56 1.3 0.6
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SWMM Link T ) AN IvKAMe (1) | Frasma VATIYND wiia Slope (13 ...) v n szduiilusa)  ssduio SF | Maximum
szduouy aLsnn) | seduthnsis uann [szdufessivie Grsnn

Tns3ms GL5nn.) INTLAVAM [Flow}

du | daw | swaMm | Au e fiu dmw Hu dme Au 1l fiu dam (1) adla ) | Angn) EIVRT (m/s) (m) (m) oMs
i H2 H1 10235 | 101.00 102,35 101,00 | 10055 100.43 1.80 0.57 119.27 0.50 0.57 1.00 U 1000 0.81 0.014 0.24 0.48 24 0.5
Hz2 H3 H2 101.00 | 100.00 101.00 100.00 | 99.50 99.34 1.30 0.66 155.21 0.50 0.66 1.00 U 1000 1.03 0.014 0.42 0.88 1.6 0.9
13 Hi H3 100.00 | 103.00 100.00 103.00 98.40 98.16 1.60 484 244.31 0.80 0.80 1.00 BOX 1000 0.014 0.54 0.7

e | s | o 10300 | 10197 | | 10300 101.97 98.16 98.01 4.84 3.96 149.9% 0.80 0.80 1.00 BOX 1000 0.014 04 | TS
Hs Ho Hs 101.97 | 98.00 101.97 98.00 97.07 96.92 4.90 1.08 148.23 os0 | 1.08 1.00 U 1000 137 0.014 0.52 0.66 21 0.7
H6 | Rin He 9800 | 96.00 98.00 96.00 95.20 93.10 2.80 0.90 99.04 0.80 0.90 1.00 U 1000 1.54 0.014 0.53 0.86 1.7 0.9
Ere | K9 K10 10819 | 107.68 108.19 107.68 | 107.10 107.02 1.00 0.66 130.87 Lo | oss 1.00 v 800 0.63 0.014 0.21 0.16 31 0.2
Ko K8 K¢ 107.68 | 108.33 107.68 10833 | 10698 106.77 0.70 1.56 16247 1.00 0.70 1.00 U 800 093 0.014 0.2 0.26 Al 0.3
K8 I K8 108.33 | 106.76 108.33 106.76 | 106.00 105.83 2.33 0.94 139.34 1.00 094 1.00 u 800 1.48 0.014 0.50 0.66 19 0.7
K7 K6 K7 10676 | 103,75 106.76 10375 | 103.00 102.89 3.6 0.86 84.57 1.00 0.86 1.00 u 800 191 0.014 0.66 1.23 1.3 12
K6 K3 K6 103.75 | 10154 103.75 10054 | 10068 100.48 3.07 1.06 162.74 1.00 1.05 1.00 U 800 217 0.014 0.83 0.73 13 0.7
K5 |ufiis | Ks 10154 | 101.00 101,00 101.00 99.00 94.00 2.00 7.00 1381 2.00 1.05 1.00 U 800 273 0.014 0.51 1.21 13 12
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SWAIM Link seudlufiug AN ynAmo 1) | szeznn It ¥ig Slape (11 ...) v n eyl s=dwilo K Masimum
seduovu ginng | seaudhon s nsang bedufis mvdo granng

s an s (ranng nicduAp Flow

du | dmw | swast | de daw fu dme fin daw i daw A dinu 1N pTaon | An g druu TN {rmj (m) OMS
& &2 X1 i) 104 36 T 40 HEiG g 50 Fr3g 37 R o iRt [EiT 5 100 {: S0 136 [XI3F] 4% 644 4 0.4
ol B K2 165,36 fin 5 36 164,75 [T P03 69 3 i w7 4 1.2 bk 1.0 1 Eai ] 1.7 [HREE 51 {1040 b €1 ¢
L% iw K3 {1 7% ’ir}’?,‘a‘“» [414.7% ’Eiﬂ 37 P2 RO H‘F‘;’ﬁﬁ bas bbk iilu’l” 130 [ ’ 1.0 i SEHF 183 G,m %’ 0.5% 363 Py 0.7
fid BE A4 (0377 10F 54 (37T gy HEIRE R 5 36l POA P02 £.50 [T sl 1§ R3] 162 [IRERE 08% 103 {3 s
&2 128 [N HE NI [N HE iy s L0A 655 2325 240 P03 L0k [ JeMnk 219} $EAIE S 075 134 b4 I3
i HI RI [06.50 104,50 PG S0 1 500 99 93 G0 4 HA3 (%3] AhE2 200 200 [ BOX UMK {14 .76 0.4
B Es R2 L 30 106,50 106,54 1, 30 G991 94 R .59 fdsh 13642 248 REUE by BOX M LIXENE 1,74 [
2z B k3 [ Fois, 361 [N 1. 50 99,84 Y78 65 6.73 2,00 208 148y BOX 2R 0044 4.5 [
B £E R4 ] Hi 13T Hi6 A0 949 73 iy 7% &8 .78 MY 200 XN IRE] ROX I [EXINE 163 0.5
Bi & RS {14650 HE bl IR Hit B0 99,7 967 076 683 1347 248} 200 fREH BOIX IO IRLIE Az 04
B # Re i B Hizgiy] 166 50 2 00 Yy 97 4x 54 T3 XD 5656 Lt ZA3 16301 K G 16l RIS 034 G.07 1% 1]
# i R” R ¢} 1412 b @200 FO2 AH 93 (41 W NG S R14} ib 16233 15.00 4 MY 1.EHY K [EY (.73 G411 16 DRI 250 [£X3}
Bx Hi R¥ I ERT G311 1432 {3 PINS 43441 3%y .40 1.6 13063 350 [ R Ty k. FEG0 AT 04014 P 0,11 1.3 1
B4 Eiu Ry 9311 @473 9541 44,73 91t “4I 03 2,00 IR L] RS LG5 i K P00 [N+ Gt L6% 642 1.3 [ R}
Ry 8173 97 5y @373 G750 $R43 Hra £ 4.51 5923 2.4 250 JRE BOX 150 .014 193 [0
g2iz Rl 497 34 9750 *fju 97 5 0294 131 1.36 1 39 20 il 1Ay BOX jémuk H;i?]i k 193 k 0.8
Bil fid Ri2 Q?,ﬁfi 97 50 97 54 4750 G2 86 136 164 I i:;._}s ':,m:.xk 4 5}:» “1,:;4, 1 2000 s PRITE 196 0,34 23 L
Bid B4 RI3 LB 97 Ey 9T A 975 280 164 kRt 2.0 1.64 1 | 2000 1.4 LETIE 1as U3y e 4
Eid Ky Ris o750 @7 540 97 3 9278 4 68 .72 TRE 2 R HOX 2006 04 195 1.2
Hix (1] R1s 9750 9750 9750 Y278 GrTE 172 173 [ 240 150 1y BOY M G414 1. 3
#in BT Rl1a 97,30 Y7 54 9750 9272 1,75 1,78 5029 e 23 LA BOX 2000 .41 HESS 13
BiT Hix RIT 97,50 %730 9754 97 50 9272 AR 178 387 17733 20 25 1.0 BOX sy ] IRINE 173 B2
Hik Biv Ri8 97 50 97 34 97 50 97T A0 93 63 Gr 53 157 197 202 4 R 150 100 BOX 240 XIS E ] 1A% t3
Brd T RI9 97 543 i ST R 97,50 4§42 53 9 A2 497 408 2525 2. K 14u3 BOX 20y RG] L1 L7

Foad2 | QT B2 973 9T A 93,70 449 00 PR EREY 210 343174 o 1§15 [RE i
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A = 13.645 m2

A = 17.859 m2

A = 29.867 m2

A = 37.104 m2

A = 43.554 m2

\,f\/

P = 12451 m.

P = 14.599 m.

P = 16.893 m.
—

P = 17.613 m.

P = 19.424 m. /

11.85

e ile

EL.+92.88 '
MWL.+92.69 | qEL+82.69
e z RS

EL+91.12 EL91.23 gl 49114

ametiiiigegn = setunthilénd

12.80 y

‘ evulsde I
FEL492.76 MIL+92.76

NASAN =
EL+81.13 EL.+91.10
v

aretnfigegn = seduntefténi

15.70 !

vetulede #
g EL+92.79

EL.+92.68 MWL.+92.69 .
Rt _ PR A5
NG £ Naaa

EL.+89.76 EL.+89.76  EL.+89,

mszfudigega = sefuciieidhng

16.57 |

; l

WtuLde | o EL4+92.74

149188 | pMML+91.88
EL+88.75 ELeggay  FLABBT8
arsdudigen = seuctefidhem

17.16

efugde

EL+91.85 | qrEL.+91.68
S andie ML+91.68 491,
NSESAE = .\%\\\{\(\z.\\@(

[L+8770 CLt87.98  EL+87.94

aeddgega = sedfuntadidni
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Wnahiidesssnenntomiseldu2 = 43200  auu/aw.

= 120 auu/Amd

m‘%mquu’?ﬁ sueni1ly  (Detention pond 2 pumps)

- : y .
silavounIoegu = Submersible pump
$1um = 2 g (114w, 1disey)
das1my lnadesns = 43200 QUAL/ANAATO
= A H A ~ Y
F1HazB AR PT09gUIN = 43200 aua/auAnIes  Auseduds 150 W

EY

Wﬁﬁﬂ?uﬂ]“ﬂLﬂ%ﬂ\‘lﬁﬂﬂ\iﬂ’li 293.7 lLiQﬂT

I

yoimes = 3000 u34sh 1,450 rpm., 4 pole, 380V., 50Hz.,

Vif]*iﬂﬂlﬂé’e)ﬂ?_l"‘i)‘fii ~ Steel Pipesch40 1.0 ., Yodeiilu Flange PN10

viodniman = SteelPipesch40 1.0 i, fedeiilu Flange PN10
anlsziiuanuenne = 37400 .
A1l5EI0Y static head = 6.0 u.
usenugaydeluszu (Auoa) = 149 U

A @ wa o ¥ 1 1 ¥
dledeemsldiuniosa lulRdreszainilutemisninu 2
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A11/3210U static head
as =) o
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3
1wy laues (RUN OFF) Qx

A = Catchment area, hactares = 10,000 m2
f1C (Average Run-off coefficient) ‘ff%i]“]j/u

a1 C Uszdiulusuias

249,035.5 au.u. E5NMIUIHITIAMIU1 T4 2)

118 Jwggu
20 W3/ IU

249035.5/118

2,110.5 @u.4./9u
2110.5/20
105.5  @U.3./%. = 0.03 au.u.Aud

End suction centrifugal pump

2 A3 a 1w, 1 d1309)
CALPEDA /ITALY CELI IR R))
N4 125-250B
108.0 QAU /B, ‘ﬁl,gﬂ 19.1 4.
129 useth
15.0 1598 1,450 rpm., 4 pole, 380V., 50Hz., P54

HDPE PN6, PE100 6.0 12, 40#013ly Flange PN10

HDPE PN6, PE100 10.0 17, d@deiilu Flange PN10

3,980.0 1.
12.0 .
18.0 .
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50 %

(50x0.3+50x0.7)/100

= 0.5
A1319 AnuFuRLEsEreanudury $ruaat azar aalisuneliesyay3 Savdawalys
a1 Al /e Anruaauaaig o
() 213 53] 103 251 503 1001 2001 5003 | 10001
0.25 109.9 154.6 184.1 221.4 249.1 276.6 304.0 340.1 367.4
0.5 69.2 91.7 106.7 125.6 139.6 153.5 167.4 185.7 199.5
0.75 60.0 72.4 80.7 91.1 98.8 106.4 114.1 124.1 131.7
1 48.4 58.7 65.5 74.2 80.6 86.9 93.3 101.6 108.0
2 26.9 34.9 40.1 46.8 51.7 56.6 61.5 68.0 72.8
3 18.3 242 28.1 33.1 36.7 40.4 44.0 48.8 52.4
6 9.5 12.0 13.8 159 17.5 19.1 20.7 22.8 24.4
12 52 6.8 7.8 9.2 10.1 11.1 12.1 13.3 143
24 3.0 4.0 47 5.5 6.1 6.7 7.3 8.1 8.7
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2.1) M3 lar1u Box culvert

EY
a3 alumaiinTlaauusa Wuoae

n = Roughness coefficient

o y
A = nihdanis lvaveeiil, as.u.

R = Hydraulic radius = A/P, U.

2

K Ao ¥ EY
Wuﬂiﬂuqﬁju‘lﬂﬁuﬂﬂlﬂniﬁlﬂ

- g
U3ananindulvaueadisie

WYUIAUDY Box culvert NAAANI

AINTNAINITONTITT UG

a & A ' = @ =1
5?1]1]§3J1mu11ﬂ‘1ﬁaw'\u Box culvert N3ATUUTU

Aaily

2
as

a

lrl’jjﬂxﬁ’

Qc

23 1
= 1mAR S

106.7 UL/ B

/2

0.014 (dmFusreaRaneunia uuuvasiiuld)

P = Wetted parimeter, 4.

S = Slope of Unit

aAUd9 Box culvert

QMAX

2/3 _1
1/mAR S

= 406,407.5 #17.4.

0.406 FT.NAU.

6.02 av.1./AUN

2.50 X

2

6.25 N7.U.

0.83 .

1/1000

2.50 u.

12.50  au.u.Au

1.2+0.03+6.02

0.5x106.7x0.406x1000000/360/10000

7.25

- ¥ '
172.44% woafFuranirlvariugage
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a A 4 A4 ¥ g 1
0312 (Aelanwannsageganediet lnafiuvie)

|
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ANl TLanT K

0.014 (Fwmiusineunsa uuunaediuld

n = Roughness coefficient

D = idusuan.meluvessie, u. = 15
S = Slope of Pipe = 1/080
(2 % /i‘ 1 ) ~
USnasihi lnasiy = 725  auu/ni
ANUANTONTILLIUGIGAVDINBT 9T = (0.312/0.014) x 1.5%(8/3) x 0.0125%0.5

= 735  auuud

2.3) M3 Mark1unesed 2

(K'/n)D 8/3S 12

Il

£y
M3 almeshidlaa s s Wudas

Adulyeans K 0.312

o @ a 1 I~
0014  (dwmFusnineunia uuuvasilu'ld)

n = Roughness coefficient

D = urhusn.neluvedsis, u. = L5
S = Slope of Pipe = 1/080

¥4 1 a =
1smanii lnamu = 725  auu/Aud

Il

ANNARNTINITILNEGIZAVBINBT 4T (0.312/0.014) x 1.5%(8/3) x 0.0125%0.5

= 735  auu/Amnd > 7.25 avaAud Bl
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g o <1 v 1 H S {
ysvAnessnuasneu lnarugaszuneiuues Iasents (gadisaeiil) AABINd1e 11.83 au.

AszauNosnaosduddie = 91.12  1.30A. (ELA491.12 3.500.)
A15ZAUNDINADITIUNA AT DI = 91.23  1.50A. (EL.+91.23 1.501.)
AszdueInavIdiudauan = 01.14  1.30A. (ELA491.14 3.500.)
ﬂ'wm?%ﬂixﬁ'uﬁ’mﬂaaq = 91.16  u.3nN. (EL.+91.16 4.5nn.)
Mssauadadadhe , = 92.88  1.3NA. (EL.4+92.88 3.501.)
seauadadaun = 92.69  U.5NA. (EL.+92.69 1.511.)

1) ANUENITONT Inovesnassregadisieiil degadisaeiz

f 1580
s
WEL +92 76 \qzh"‘?’L +52.76
_}-‘.“
EL.4+31.13 £l.+91.1C
R Ty T

arsdiintgega = asduntisitah

d’ s k74 5 <3 o 4'
3‘1.]1’] 3 MNAAANABDIN WL AVDATTTIDN 2

dsavnnesitasiuadsganitrheidu (Rad1529§12) AaoINde 13.80 u.
Aszdutesnaosdudidie = 91.13  1.59A. (EL+91.13 3.5910.)
A15ZALUNDINADIAIUNTINAADI = 91.10  1.59N. (EL.+91.1 3.590.)
Aszautesnassdiudeuan = 91.12  1.31A. (ELA491.12 1.51A.)
AundoszauReinans = 91.12  1.39A. (EL491.12 3.5N0.)
Aszduadafadne = 92.76  1.39NN. (EL.+92.76 1.5MN.)
aszduaastaun = 92.83  1.50N. (EL.+92.83 14.51n.)

Afmssauihgage (MHUsEaUaddiuNdIn I EL+92.763.5nn. N0z 13i&una)
2/3 1/ . . -
Quyu=1mAR S ? Manning's equation for Open channel gravity flow

0.035 (@MTUAQBIAUTITUDIR)

n = Roughness coefficient

A = Water section area 17.859  @15.4. (A17IA91ALLVYBY Down stream)

P = Wetted parameter = 14.599 . (A1919R91NULUYBS Down stream)
R=A/P = 1.223 .

NaA19AITEAUT BIAABY = 91.16-91.12 = 0.04 .
ANEINADIT IR TIT 9 = 100.0 .

S = Slope of channel = 0.00040
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1,008,288.0
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(1/0.035 x 17.859 x (1.2237(2/3)) x (0.0004°0.5)
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AaNI 15.70 .

Asvauiesnassdmddne = 8976  1.59N. (EL+89.76 1.5M.)
MIZALUNDIAABITIUADIATDY = 89.76  1.5NA. (EL+89.76 1.590.)
fiﬁzﬁuﬁ’mmaqﬁ'mrffwm = 89.77  u.30n. (EL.A489.77 1.5A.)
AunAyTLaUNeInang = 89.76  1.39A. (EL.+89.76 1.3Nf.)
Mszduadaadig = 92.69  1.9MA. (EL+92.69 11.501.)
Mszuaasian = 9276  3.90A. (EL+92.76 1.510.)
i 16.51 |
Wil | qEL+92.74
EL+91.88 MAL+91.88
\ EL 88,75 EL+88.78
EL+88.47
Nl g

sstiuigern = ssdiatieidah

5l s mwdianaesieiuadegadisiedi 4

9 o g 1 H 9 4
ﬁ;ﬂminﬂamﬁ'wwummgwwmmhﬂmﬁ’u 1200, (90d1529714)

1 @ 9 9 Y
ﬂ'lﬁ':;’ﬂﬂﬂﬂﬁﬂﬁﬂﬂﬂ']uﬁﬁ“ﬂ']ﬂ

MIZALNDINABIAIUNANARD

88.75

88.47

809N 16.51 4.
0.590. (EL.+88.75 1.301.)

14.5910. (EL.+88.47 X.3NN.)
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ﬁﬂi%ﬁﬂﬁ@\iﬂﬁ@ﬁﬁﬁﬂﬁﬁ%’ﬂ = 88.78 4.3NnN. (EL.+88.78 1.51N1.)

f’i']LﬂﬁEli%ﬁ}'l‘lﬁj@\‘lﬂﬁﬁN = 88.67 1.3NN. (EL.+88.67 1.51.)
ﬁ?i%ﬁﬂﬁﬁ\iﬁﬂ%’]ﬁl = 01.88 4.3, (EL.4+91.88 4.3111.)
?’hi?ﬁﬁ"ﬂﬂ’a\‘]ﬁ\ﬂ]?’] = 92.74 W INN. (EL.492.74 4.5%N1.)

@

Armszduihgage @hfuszdunaduidini BL+91.883.500. finezladunda)

Qu=1mA RZ/3 SU2 Manning's equation for Open channel gravity flow

n = Roughness coefficient = 0.035 (MM TUAADIAUTTTUWIR)

A = Water section area = 37.104 a3 (A1H3P91ALUULUD9 Down stream)
P = Wetted parameter = 17.613 . (ﬁwﬁi”ﬂmmmumm Down stream)
R=A/P = 2.107 .

HARNATZAUNBIRaBY = 89.76 - 88.67 = 1.09 .
AMNIINABITINEIT 2 = 100.0 .

S = Slope of channel = 0.01090

Il

mmmmmmﬂwaﬂﬁmmﬂqa (1/0.035 x 37.104 x (2.10663~(2/3)) x (0.0109°0.5)

181.88  @1Lu./2U%

I

15,714,432.0  @au.4./5U

3) ANWANIIONT IMavesnanrIsgadisaaiia Segadisaedis

.
1

~

16

|
BT RY j
EL+81.85 XFW"L”"Q? 68

Mt“ &i‘{\gﬁé\*\sﬁf\“\\ ‘a}# V » :
.
' CEL+87.70 CRB79B ELAB7.94
M o

avsfudegegn = sstastisidnm

U 6 muwdianaesrefuadagadision 5

disnaaesisiuadsyarisndisddu 3200, qadisaedis) AABINIIN 17.16 U,
fAszauesnansduidadie = 87.70  1.3NA. (EL+87.7 4.5%0.)
A1TzAUNDINARIEIUNANAADY = 87.98  1.31N. (EL.+87.98 1.5N.)
Aszautesnassdiudaun = 87.94  1.50A. (EL.+87.94 4.50N.)
Aunasszautenaa = 87.87  1.90n. (EL+87.87 1.5NA.)
mszaunastade = 91.85  1.50A. (EL.+91.85 1.5N.)
mszauaaiaun = 91.68  1.30NN. (EL.+91.68 1.5.)
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Amszauiigaga MPussAunaeimuiidind) EL+91.683.501. oz lidundg)

Qy=1mA R2/3 SI/2 Manning's equation for Open channel gravity flow

n = Roughness coefficient
A = Water section area

P = Wetted parameter
R=A/P
NAR1NAITEA LTI DIAABY
AMUIIAABITNATITI
S = Slope of channel

ﬂ’J'lﬁJfT']ll']iﬂﬂ?illﬁﬁﬂﬂ@\ul'lﬂijﬂ

1l

I

Il

Il

I

134.83

0.035
43.554
19.424  U.
2.242 u.
88.67 - 87.87
200.0 u.
0.00400

11,649,312.0
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1) gad1sae 1-2 Tanuenunsans va (feushe)
2) 9ad1379 3-4 TAnuasams ma (masshe)
3) 9ad1399 4-5 TANNEAWTOMS I1a
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1,008,288.0
15,714,432.0

11,649,312.0
11,649,312.0
1.23

6.02

1.23+6.02
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anTpsentsediufen azlint=  1.23/134.83 x100

5.38

0.91 %

@a3.4. (AN

(F115UNABIAUTITUIA)

a

a

IGRE

~ =
ALL.U/3UMN

A/ U

I

aAu.u./3U

au.4./3U

AN

A3/

I

avu.u./3u

a1l.1.A3u%

(7.25/134.83) x 100

%

.
NUU

0.80 .

181.9

134.8

134.8

7.25

£
LHAZHNAAMWIZTITE1NY

AN VUUB9 Down stream)

A21ALIUUUDI Down stream)

(1/0.035 x 43.554 x (2.24228"2/3)) x (0.004°0.5)

au.u.Au%
a1.u./3uN

a1.1./31

= A
QAUNIUN

au.u.Auhn

3-3-15


HP
Text Box

HP
Text Box


AMARNUIN I

S18N1SANUIUSZUUUIUAUNLESY



D8O LONSIRNLLCTY

" o l Stin 150G 15 N NP
[ e . uSdn1edad Bubsouwuria wiuaun Siia ¢
— — ! .5 J c
- = #, 114734 mrtueiaas 33 ¢ fFuurmuey 3 . nwassiaduys T 02 2164
45 * (3.857-7165
G ROU p © amaimnisdl nynene 10520 F C2- -21&

www.perfectcans Liant.co™

Letter of Transmittal

To: Client name: | Rojana Industrial park PLC.

Attn:
From: Estimated and Design section of Perfect group

Date: 08/04/2021 Doc No.: DT-HE-RIN-KKS-0037
Project Name Design and Construction of Wastewater treatment plant and Water supply system
Subject # Submission data sheet for supporting WWT package with engineer license

We are sending you the following:

0 P&ID 0 UT Consumption [ Calculation sheets [ Plan of layout
0 Shop Drawings 0 Permission drawing [ Plans (J Construction concept
{1 Specifications O Copy of Letter O Change Order LJ' Others
Copies Number Rev Description
1 HE-KKS-IEE-WWT-001 0B Calculation sheet v
2 HE-KKS-IEE-WWT-002 0B Flow diagram wastewater treatment system
3 HE-KKS-IEE-WWT-003 0C Plant of layout for wastewater treatment system
4 HE-KKS-IEE-WWT-004 0C Hydraulic profile for wastewater freatment system
5 HE-KKS-IEE-WWT-005 0C Plan and Section view drawing for WW'T
6 HE-KKS-IEE-WWT-006 - License for Professional Practice (professional engineer)
Total page 28 pages
Remark As referring data sheet of WSP & WWT package on 5 Apr 2021

If items are not received as listed, please notify us immediately:

[D For Approval 0 For Design (0) {1 Approved as Noted
For Review [ For Construction (1) 00 Approved as Submitted
0 For Information O For Reference 0O Returned for corrections
For Comment 0 As our requested O Other
Prepared by Approved by

Position: Senior Design Engineer....  Position: Project Design Manager..
Date: ....08..../...04.../...2021. Date: .....08..../...04.../...2021..

Please return the duplicate with signature.
Received by:

<_

POSItION: .. .. e iiiaeneernnnaaeene
Date: ..ooodevviiiind i

Page 1 of 1
[Transmittal form] FM-DM-005-A
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1, WBUAUAM TAURHITH (Scope of Work)
Design flowrate = 3,000 w/d
Estimated flowrate = 2,298.60 m’/d
(1Eu1m1§11r‘run‘nfuﬁ"la’t’lun17aanuuuﬁm%maqs“uﬁu?wn1u1uﬁ‘uﬁﬁnuqs1rrmnssnimuzwu“s 2)
TauTuszozusnozfiumudunhiy 1,500 md
Operating hour of freatment plant = 20.00 h
@ Tuamsteudmsursomiininde)

flowrate = 114,93 ma/h

or = 5747 mjlh/set

H < { e s 2 i da
Fneih@enein TusilFlunsesnmnidmiusesimhidunwlufiuifagaamassuTsouzsaf 2

2. Characteristic of water

=,

godnumziudeiflunseemuussvuiimbide
pH < 55-9.0
BODin < 350.00 mg/l
CODin < 525.00 mgl
$Sin < 200.00 mg/l
TDSin < 1,300.00 mg/l

. 0il & Greasein < 1000 mgl

Colorin < 30000  ADMI
TKN < 100.00 mg/t

(ﬁim; T e P TassarsfarmanmnssuTsaueserft 2 (fumsa), 2563)

3. Collection Tank

s y 4 B o
mm’ﬁ'n‘mvs'mmfﬁvmnTsmumu‘lwﬁunﬂﬂuqfiou’rhnﬁmnnumuﬂnﬂ'lﬂ

v
msoenuuudsavsIiife (Effective size of collection tank)

Quantity = 1,00 Set
AN T19Y0961 (Width of tank) = 3.00 m
ATNITIV803 (Length of tank) = 10.00 m
aruidnveai (Depth of water) = 3.50 m
AIANUBINY (Depth of tank) = 400 m
Rwmsih §11S (Effective volume) = 105.00 ~
Uinasiagn (Tank Volume) = 120.00 w
Design Hydraulic Retention Time = 0.91 h

o, ¥ ¥ o ¥ —
@suznminiminfomehniesusanhifugreonuuuannsoinh 18isu 09 $27u)

swmyniosiaazgunel (Bquipment lists)

Bar screen

100

i 2

Set
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7 CROUP s T R 00 19526
st e TECILDMILA 0 E20 T

4, Equalization Poud
8. P o H A [z = S a H
smgitdmiurwsnnivdo dodiudasnis luavaaivde uaznssussyeasduidbiilnnuainaue

doududhgmintuiada’ll

Quantity = 1.00 Set

msoeniuuinavedte Y (Effective size of EQ pond) (Slope 1:2.5)

sndnvonh (Depth of water) = 3.50 m
AN (Depth of pond) = 4,00 m
Winasarwgh (Eftective volume) = 2,569.00 o
iwiasiegns (Pond Volume) = 370000  m
Design Hydraulic Retention Time = 22,35 h

o g a o ¥ 1w S
reznaimimh@umehuislueusgnosnuuuansarinbidii 22 FaTue)

s1unmﬂ‘§mﬁ’nsuazqﬂnmi (Equipment lists)
fnbudelssmndunesTve = 1500  mm (Phase 1)
Self priming pump ( I Duty/ 1 stand by} Head = 20.00 m
wisadomadterfuramhidianwainas

Surface aerator = 1 Set

Horsepower = T 3.00 Hp or 1.50 kW

4. Biologlcal Treatment System

4.1 Aeration Tank

v % o qe A d a el 3 v (4
Wewfusosinhieennnveiuedor enfouan Suidditmdaaghusmuiraodunmiuoulroenladiash Tnadhidnl§iin

- , - o ¢
wnleerFou orfumsianmssgiuiddlumanfounamandsmies

Design Criteria ; Completely mix
Quantity = 2 Sets
Flow Rate = L,S0000  mAd
F /M Ratio = 0.2-0.6 kgBOD,/kgMLSSd
MLSS = 3,000.00 mg/f1
5, = 35000  mgl
s - 1600  mgl
8, = 10.00 d
K, = 0.05 '
Y = 0.65

Determine Volume of Aeration Tank ;

Volume (V) = Y08c(Sy — S)
When : X1+ Kax 0c)
v Volumie of Aeration Tank (m’)
whils
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sEedsnuw gt art ran
G2-557.2164
2-557.21¢€5

N L T N R e

GROUP . AR U By A IR

i

Y Yield Coefficient (0.65)
8, Sludge Age (Solid Retention Time; d)
So BOD Iulet {mg/l)
S BOD Outlet {mg/l)
MLSS MLSS in Aeration Tank (ng MLSS/)
Ky Decay Coefficient (d'l)

inasueaiofiue1n1afifes (Volume of seration Tank)

v * 065(1,500)(10)(350 — 16)
3,000(1 + (005 x 10)
Volume = 723.67 m’ltauk

nseeniuuofinonina (Effective size of acration Tank)

anuni1evesty (Width of Tank) = 8.00 m
AYTIVDINA (Length of Tank) = 20,00 m
anud numﬁﬁ {Depth of water) 5= 4.60 m
AINARYDIY (Depth of Tank) = 5.00 m
By ﬂ'l111§110~1u¥1 qF (Effective vo = 736.00 m > 723.67 o
insasguBueady (Tank volume) = 800.00 o
STYLMMINMIN (Retention time) = 1281 h

o o ¥ a PV 4 Yo &
Gruznainiminionisluieduomegroenumamnsaimh 18y 128 $11uq)

Check;
A damdnssninemsuaznaydunitd (Fa ratio)

¥ /M Ratio = QxS,

XxV

= 1,500 x 350
3,000x 736
= 024 kg BOD, kg MLSS.d

¥

(F/M 1atio 0.2-0.6 kg BODS kg MLSS.d, Az, Futia Borfudlmyad, 2557, szunthaniad )
P ' -
B) Sumnsneufinminsiaiuaoiu (Sludge Production)
Sludge Production (M) =

XV
B¢

= 3,000.x 736

10

M = 220.80 kgMLSS/

P 1 o X o
o finmssneudiuiufimeiinsifadiuna i (Bxeess sludge)
Desien criteria;
anudituvomzaouhodl Retun MLSS Concentration; Xr)

Xr = 9,000.00 g/l

-7
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’E_;) E QF‘ E@T l } V3Gn wand 1sulssowuda uuwstiul Sido £ sl ton

H e I VIZ ST ogSnaas Fu Fawmnen 3 nonaianansingy T §2-557-2144

an Y . ... ? 2-557.2145

ILABNENGEGY ML S F 025573
R/j GROUP v . wn g lecicunsundr Laan,
Excess Sludge Q,,
e Q, Qv Mproduct
Xr

= 2208 10°
9,000 x 1,000

Q. 24.53 m /d

D) Wnuaznoufimadneds uimdude@uemir (Retura sludge)

Retura Sludge (Qr) Qr = gx
Xr —-X
= 1,500 x 3,000
9,000 - 3,000
Qr = 75000  m'd

E) sanduszINmhndIvsnzAsuuaTNMTAWAAZNBNE DN (Recycle ratio)

Recycle ratio (Qr. = 0.50
Q
F) Pinasenduiidomnmollafvema
Oxygen Requirement (0) = 1.47Q(S0 —8) — 1.42XrQw
1,000
Asre = or

0.232x 0.15

When; Q = Flow rate(m’/d)

= Oxygen Requirement (kgO;/d)

Sy = BOD Inlet (mg/1)
S = BOD OQutlet{mg/1)
MLSS = MLSS InReturn Slndge Pipe (mgMLSS/)
X‘ = MLSS in Return Sfudge Pipe (mgMLSSAY
Agp = Oxygen Requirement i STP Standard (m)ld) -
0, = (147(1,500)(350 — 16)) — (1.42(9,000)(24.53))
1,000
= 422:93 kgOy/d
A 732.06
0.232X0.15
= 12,1528 mAl
Actual Oxygen Transfer Rate = 7% = 13,004.01 m'id
Flow rate total = 541.83 mzlh
wifiils
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p F F} F E Ci—‘r ! Ly VBUn @Rng thubsauuia wnuadiud o
= ] H e U ({ L pEhefaes 35 eobaar e 3 anmsnsad iy

e P W

GROUP T ety Ly 15528
Flow ratc total - 13,00400  masset
Flow rate total = 9.03 malmin
Select Air blower = 1864 KW 8168 m'/min
Use blower = 2.00 Sets 1680 m/min
Select Diffuser No. 12 inch Flow rate = 9.00 m’/hlset

1,008.00  m/

]

= 112,00 Sets

©) msmanselifinamsemsimainedasfuTussuy (Nutrien)
'lumsmuanmslﬁusznuﬂﬁﬂﬁuﬁuﬁuﬂuﬂmmuqua"ﬂmhumamqam1sihﬁ’Ju'tﬁ’ﬁmwmmzanﬂdmua
zﬁaﬂmaué’m1msdauammmxn1sm?qnﬁu'imaqqﬁun‘%ef'lﬁng"luﬁnmﬂuqangj‘luﬁnﬂﬂmum BOD:N: P : Fe iy
100:5: 1 :0.5t‘?qazﬁmsmuqurmanvaqmmsuaemqmms Tasmsi@ummbna fogio v Jureaniae)

Ao ;
uazussman(re) ftutiu mnfinnifsunlainnse

4.2 Blologieal Sedimentation Tank
o, a v ¥, o
'la’f’d‘m:mwﬂﬂsnauyﬂun’%ﬁnnﬁmmﬂmmsﬂmﬂuﬁ": Tnsmseenuunhiinmonnzaluns

anazpeutinyldadwilsedniam

esign Criteri
Quantity = 1.00 Sets (Phase 1)
Surface over flow rale = 0.57 m’/mz- h
Retention time = 3.00 h
Flow Rate +Retum Sludge = 11250 mj/h

n1§aunlmuﬁ'~mnmnaumq§mm (Tank arearequired)

A = Q
SOR
A = Area for over flow (ruz)
Q = Influent Flow Rate (m /1)
SOR = Surface Overflow rate (m]/mz/h’)
= 112.50
0.57
Tank area required = 19737
Tank volune required = 337.50 mJ

msaammnﬁ'«ﬂnmnan%nm (Effective size of biological sedimentation tank)

@urhugudnats (Diameter of tank) = 1600 m

avinuent (Depth of water) = 1.60 m

ANUANYBIRT (Depth.of tank) = 2.00 m

anudn ?hqum(Depth cone of tank) = 3.00 m

fuitens Efiective area (A) = 20096 o > 197.37 w
white
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p E E? FE @T x vsun taand Bubsouwatia uwiusur 10 € poeonr st st run
— FEE 24 andrnf3as 33 60T auniney §y o woniadsdnyg 1 U2551-2164
Hel U4 e afias 31 corannunien 1o v Weniddianiy ; waiaal %

sranarse s Py 10570 2155

GROUP vraERsE T Py 10520 o for ot s
v

WnaTArmIE fctive volume (V) = 52250  m' > 137.50 m

WinasdagnF (Tank volume (V) = 602.88 o

a1seanuyuleguaznamhinduasa a0 T IHRY (Effective size of sludge station pkt)

Quantity = 1.00 Set
¥ £

Wnanhgn’ (Effective volume (V)) = 10.00 o

53U20IMIAMTN (Retention time) = 0.09 h

TgmsnTeadnsuazgiinlimTumnhinduveansneunnzazaoud iy (Equipment lists)

Self-Priming Pummip ( 1 Duty/ 1 stand’by)  Flow rate = 50.00 m’/h
Head = 15.00 m
Horsepower = 3.00 Hp or 2.20 kw

o ¥

UszdninmlumaimbidevesssuinifamsBiniv (Efficiency of Biological treatmet system) ;

Control paramater

Estimated Effluent BOD 96.0% < 350 - (350.% 96:0%) < 1400  mgt < 16,00
Estimated Effluent COD 80% < 525 - (525x 80%) < 105.00 mg/1 < 120,00
Estimated Eftluent S8 80% < 200 - (200x 80%) < 40.00 mg/1 < 50.00
Estimated Effluent TDS 0% < 1,300 —€1,300 x 0%) < 1,300.00 mg/l < 1,300.00
Estimated Effluent 0&G 60% < 10 - (10 x 60%) < 4,00 mg/l < 5.00
Estimated Efflucnt TKN 40% < 100 — (100 x.40%) < 6000  mgl < 100.00

5, Sludge dewatering system

st x

oy ? ] PR
v lumsuentheannnazneuii i didons noufiidmanidn (Moistre Contend nnzandmiudaly

5 4 ¥ 4 o & . o ¥
tisadeitms itz auDisposal) damifnonosnvinduilspzeuszgnaandudililussuuinimh@udieh

oo 2
mathinBaats

Flow rate from sludge production

@ Bnenhinsnewamnsadsaiuldnnazneudiuduiigafennnte@uernirluudas i duaaddununsdmaniade 41 f1Wi0)

3.

Flowrate- (From Excess:sludge) = 24.53 m/d

= 123 mh

Design = 6.00 m’/h

5.1 Studge Storage Tank
Use Detention Time = 8.00 h
3
Tank Volume Requirement = 48.00 m
MseenIuNATNAZNDY (Effective size of Sludge tank)

armadrareadl (Width of tank) = 470 m
mwﬁnvaﬂfmznau (Depth of Stude volume) = B m

w7
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1%

p F Q F = fT .\ u5un wind 1dubsouwuda wusiud $1Ae
. /1 i [0 ii; == 4 H e U >\ I8 wineT s 33 nAumouey 3avie 188 vy
) GROUP } Aty e 10520
4
AMAAYBITT (Depth of tank) = 3.00 m
aanvaeTaud (Depth of the cone tank) = 0.50 m
Phinas fagnF (Tack Volume (V) = TS > 40w

52

Screw press capacity
Design criteria;

Flowrate from excess-sludge = 2940 msld (Phase 1)

§$ from excess sludge = 9,000 mg/l (From Design Criteria)
Excess sludge HU0H Asanurunssvewenoududuiifeiunuludianaznouianm
($rafla nsesnnuursuumsiansasnon lumsiFnavewduunmesrinaiflunsesnnun)
Dried Sludge Production (Biological) = 264.6 kg/d

(Dried sludge mnufis Vanmnznouiimminziadudedu mmsnfﬁmm'lﬁ’mml’%mm\‘fmznnuﬁlﬁm‘fus{ﬁuﬂmﬁwﬁ

wpadauuaeafithseng

Find;
Solid content = 25,00%

. { r q A { g 5 o o o
Solid content ny10d Wimnamesudvinminzilegludlonznoudl 4 Tao ludusgiusilanssdovasvanfmznondr

Sludge cake = 1,058.40 kg/d
(Studge cake muneiy Bunmnsnautaiimadisfiatuse iy sunsednamunzaouteldon Giumaznoud
A nzifaiudaTi (Total Dried Sludge) guidavunaifauasaznen (Solid Contend
Safety Factor = 40%
(Safety factor 768 shiflsmsenuuudmSussuIS mtamsnzney Tusiidonts 40%)
= 148176 kgfd
Total Shidge cake = 148 Tons

; I . i .
( Total Sludge Cake HN0T1 USinuaznoufafimanosfaiivdodu runisdadaurseydans nou)

Find scresw press-capacity;
Sludge cake = 1,48L.76 kg/d

1. Selected Capacity = 15000 kg

. 4 fo
(madenamuamninlunsanensudiontesagymaa: vssnunsvimBuunsneuntiifatude i Tnudonl ags

momvia 150 Alanfudeds Tus e T fuRamaunsouimsiamanznewldiufunam jiian)

ft

Period for-Cycle time 20.00 h/d
Operate time = 20 d
(Operate time Y168 svoznari Hlumsdanzaen mumyfmssusumsdahamazeniundas 3

Quanity = I Set

2. Polymer preparation unit

Flow rate from excesssludge = 29.40 m’/d
3
= 147 m/
wihils
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PERFECT | Hel

Type of chemical dosing
Polymer concentration
Polymer dosign rate

find the feeding pump

Polymer dosigu rate

Using polymer

Capacity

Type

6, Inspection tank

ey ¥ w
Whsnaembildimumnhiaudrdilguammmnasivsssymsnie i wimhiistng Il

u3dn 1wani 1dubseuwurda uwwiud 9o

1138 105 33 Ly 3 r niyaEe oy
Azl Ry e 1053C

Cat-polymer
0.2 % by weiglit
2 ra¥l
2.94 h
0.004 kefm
0.12 kg/d
21 b
Metering pump

v o w2 . & 4
sy wrimhdananndudigseunhialuinai il

.
mmamnmﬁ'mnaemuamnn'«m Effective size of Inspection tank)

Quantity

A ausads (Width.of tack)
ATMUTIVBI (Length of (ank)
anudnvaadt (Depth of water)
A2ANYBIF (Depth of tank)
Bnmsnamphgnd Effective volume)
iunsdagns (Tank Volume)

v o ¥ N
F2UsRINNNAUT (Retention time (T))

]

]

L3

n

4

1.00 Set
400 m
7.00 m
120 m
150 m
33.60 -
42.00 "
029 b

o o ¥ (9 P o &
@zuznmsnimh@umuhnfensnaougmambignesnsuuannsaimhiduhiu 029 1Tus)

7; Disinfection tank
Quantity
ANunI eI (Width of tank)
ANVETIVIN (Length of tank)
mwﬁﬂuauﬁ (Depth of water)
ANVANTBIN (Depth-of tank)
ﬂ?mmmmqﬁwyﬂ% (Bifective volume)
15 mmé’aqn?i (Tank Volume)

™ ¥
sE0801I0mins (Retention time (T))

13

]

]

100 Set
5.00 m
10.00 m
0.70 m
1.00 m
3500 m
50.00 m
030 b

v oo ¥ .o X Y p
(ssuznmﬂrmmfwumu'iumwm"fsﬂQnaaﬂuuummsm'mmflﬁ'zmnn 030 $1T11)

7.1 chemical prepacation unit

Flow rate

229860  m/d

57417 m'fh

nihit e
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! PEREEET  Hel

0 croup

Type of chemical dosing
Chlorine concentration
Chlorine dosign rate
find the feeding pump
Sodium hypochlorite dosign rate

Using disinfection rate
Find;
Capacity

Type

8. Polishing pond

1

X

vsin wand ubssuivuda uusurt o
FLV3 iiesans 33 4 st 3oy ni s e i

e d A Py e 1S

Sodiur hypochlorite
10 % by weight
2 mbl
114.93 I

02 kg/m’
459.72 kg/d

100 h
Metering pump

A o 3 & o b ) 3 : ¥
mnsammmmmumsﬂmﬂnauﬂaauaanq’lmmszmummmsm

msoonnvulenilile (Effective size of polishing pond)

Quantity

arwdnvont (Depth of water)
A7uENT8D (Depth of pond)
WBmsnamgthqnd (Bffective volume)
11mnsiagnF (Pond volume)

Design Hydraulic Retention Time

[

#

1.00
3.50
4.00
2,475.00
3,400.00

43,07

(Slope 1:2.5)
Set
m

m

o w ¥ e £ o ¥ .. &
(ixusnmnnﬂnmmu‘quavmummﬂannmmmu1sm'¢mh‘lﬁm'mu 430 $1lu3)

sensmIsednanazginsel (Equipment lists)

Centrifugal pump ( ! Duty/ L standby)  Flowrate
Head
whesduommdioyiurmmhifiawmhase
Surface aerator

Horsepower

9. Emergency pond

kY

5 o ¥ o ad o
issessnhdolunsfifiszuininia

w

150.00

15.00

2000

LT = ' P
mmumﬂma:qnmunu']nmmmmmx

asoonuyieingnfiy (Bifective size of emergency pond)

Quantity

ﬂ']‘mﬁnﬂmﬁl (Depth of water)
ANANYeo (Depth of pond)
1ﬁmmmmqt§1 (Effective volume)
311519 nT (Pond Volume)

Design Hydraulic Retention Time

It

l

il

1.00
3.50
4.00
243700
3,080,00

4241

wihidl 10

Set

Hp

(Slope 1:2.5)

Set
m

m

m

¥
2

Y

or

E

1
F

sefapaeelariam

£2-557-7154
155522165

et hotonsulsele,

15.00

Yol wnasgm

kW
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Grozmarmiminduawhaisimhyaiugresnuuumunsaimiidindy 42.4 5Tm)

10, 110¥Tnih1 (Holding Pond); (Out of scope)

E b‘f:,‘:‘
1 525572168
¢ 523572165

2 ey Tectoonsudariga

v
&

o4 ¥4 o 8 e i g a ¥ 4
dmtisramhidumaiin il awsehadunidse lenimssamhta mssamndrlntotudiuf Thsans

1 I} 3 ¥
nouldevsanguuanhminsne

n1sosaIuUeIRI (Effective Size of Holding Pond)
F117U (Quantity) = 1 Set

frudnyedtia (Depth of pond) = 6.00 m

1l

Yuwmsthqn3 (Bffective Volume) 126,602.70 m

sguzna1nnyini (Hydraulic Retention time) = 2,203.13 h

widt 11

oreulant s
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flan1ssat3ausadani3a Aan1sufnnsadansali wiasaluin ‘n%aqﬂnisﬁ TER) Ingredients) AAN1SHRAYT WAZAINITHRATIRNN
Fudiu (lawizszuuse) AanisudnuiadanainiAgtuniagunsaitneaduainia
fan1sudnsadnserusuaniiniiugnszuangnguaus 500 38 auld Ranisudn
raaaLdatwae (Fuel Cell) Aan1suanlaseasrelansdnsueunaasronsiaeu
ansMnssu Nan1suiniAsasfiaineAmans uazensuiainsassaaus liiuuy
WURALRBS (Battery Electric Vehicles — BEV) WazZduaiu
U
1 1 1 v Qs
ﬂQNQQﬂqﬂﬂiiﬂLﬂﬂﬁNqﬂ (I;IB) ﬂQN'e:l]ﬁﬂqﬁﬂ‘iiNﬁ'INﬁ\‘l
(7)  nguuimsuazaisisellan laun fanisuiandsaulai wanadseulaiuaz 1) Tssaulsi un wiadasdfiu uazlssarunanse
Tauﬂaﬂnwaaonuﬁuul,'aﬂu viu uasanding ax 1Wusu sniiu Srana Arwdinm o o e o - e c e e e we oo s o
2) ssuedadmiaIrIsdnsagUIniladnd dudnd wilednd nIaarsanmnain
UL mammwaamnwu Aensudninusein mmaamawnssu wialesh Aams e e o . .
lasiudnivsanseandnd
sarufinsaavdas wazUsIIFUADGG AauIMULUasiiani1sdenan nialsewn SR L. Lo . Lo
aummaumsmﬂaaemaaml,mLLauUiswmmaannﬂumfmﬂquUﬂaummuas 3) Tlssawilsznavfienisiieadunisare daumaz une s fls nem wiauadaiun
uanmaviigul3a (SWN.) (Inland Container Depot: ICD) AAN15YUAILFUATIRIU s fansnuailu
13aussnniudl Aan1sauduings ladadind Aan1suSnisarudaniswaseny 4) Tssamulsznaufanisiieanuniswan dand wiaussdnSanemiansaione
(Energy Service Company: ESCO) flan1s Cloud Service fian133aguazwuul fian1s 5) Tsesruisznauiamsiiisanumsin drumaz au Ju wiaun Wan Fauazuss uee
walulad B (Blottc:mology)éﬂilﬂ']‘su‘m;ﬁaaﬂLLUU‘VI']\?':FI'Jni%‘S: flan1suims duSe smTumeyu wionRoudwisdnd
NAFIUNIIINYIAIERS N9NI15UINITABULTNBUNINGEIU Aan15UINIRTawn - 4 o o e me a4 o
o o o o o dn 19w o o C et e 4w ,, 6) lsssuusznaufiansiigaiuauans Wan Wand dand dm wiaunsaudns
ndndmad fanisirdagilaldudindunnldlas fanisirdansadidnvacie . J _ S cos id oo d
RanisWamuInIneInsuywe Aan1susnisudgsioaionineuns Aanisaud 7)  lssoudsznauianisiieInUNARANTIHIoBUaIUYINARAUNTIN LEATDILES
=] 73 o  as o Qs o Qs o s o
i nsEedurisaesTuUsIaSe nan3asadiianwilsdnd audnd nszandnd wilaiias
(8) mswamwnnaluladuazuinnssy laun Aaniswaunnalulagidinune laud 8) lsssuisznaviianisiieadnurindasinliniedandu uazlsesudiinszaie

flan15WEIUT Biotechnology AaN15WHA U1 Nanotechnology Wasfian1s WX Digital
Technology

nsgA1wLde wiansemruildlunisdaasreufinvinarnidule (Fiber) w3a
ueunszaelniuas (Fiberboard)




NANYAFINNTTNRINAS (6iD)

9)

10)
11)

12)

13)
14)

Tseoruuseznaviianisiisadunaa-waanalasl (Chior-Alkaline Industry) #i19
Taidsnnaalss (Nacl) 1Uuinaiulunisudalaifieunisuaiun (Na,co,)
Tuiiealansanlasd (Nao) nsmlalasmaasn (Hel) maasu (c1,) luideslaln
Aaalss (NaoCl) uazyumaa3u (Bleaching Power)
Tsseruusznaviamsiisanunisudails wiamsiasiuniaidndagivwiadng
(Pesticides) AA8NITUIVNIINIGLAN

Tsesrunswisiullnsiden
Tsssruusznavfamsiisanundnsmriantlasidendisaeiu nionisuan
uamﬁm'ﬁmn?ﬂmtﬁﬂuﬁ'ﬁ'ﬂqéu Wi balsINAINSHEANARAAUIINAIYSTIHYA
ﬁ'ui'aqé’u

Tsasmuusznaufianmsifsanudiaud Yuzn wieyulaisinas
T'samu‘d'sznauﬁan'lsl,'r’;ﬂ'aﬁ'umano ¥a0N ¥aa NIBNARLKANNAINIBLRANNED
Tudusn (tron and Steel Basic Industries)

'[samuﬂsznauﬁamstﬁmﬁ'unqa WA ﬁ'ﬂﬁ'u%qw'sg naan naa wiananlanslu
susudefildinanuiamannas (Non—ferrous Metal Basic Industries)

NANYAFINATINAINAS (FiD)

16) lseomvimBndarilansdnsasuseifinfaunsaassnaae v

17) Tseoudsznavfemsiisadunisudn Usznau anudas wiadaauguin3asdns
IMIUARFIMATINNTEATS LAH 81415 n1sUuna AsANW nsuEnTinuRuie
nEnAuTiAuAie? Msdagshe nisviufiosws nsiezwillasideandanisnan
Yisi u,aa:swﬁadquﬂssnauﬁaqﬂnscﬁumLﬂ'%laaﬁ'nsﬁ'eneh'a

18) Tssaundnnaanngaaisaizud uazlssoruninndainunasoulni wianse
Anfiansonulnihefin wisriiauis wazsandedudiuvasnsniaminena

19) lssoundn de w%aﬁwﬂwwé’amﬂwﬁmnvﬁmL%amﬁa

20) Tsesmusznaufiamsifieaiunisulin desnuas Aaudas %%mﬂ?‘ﬂuﬁnvmsmgﬁ
UYu Lﬂ%aanisquﬂu mg3ziin m'gﬁw%a'f?;a5u1mﬁ§51u1ﬂumsﬂszmiﬁﬂa’m
wsav linamanssanmluiuassieanuastu m'%'aanszqu‘ﬂu n3aingsziin
wazsIndefeUsznaudezassonan

21) Tssouiudandauumnesidniaiamas sl

25 26
s s GL 1 o
YRAIIVIAAUATINDINTA HANIIAIIVIRARANTINDNA LULBISU W.FA. 2564-2567
q q q
Fyanwal :
aeyanued - TSP PM,, PM, S0, S0, NO,
W/A Eiltarans A07UATIIN 188 24 Y. 188 24 v, 288 24 v, 288 1 Y. 188 24 v, 18y 1 Y.
I:I & onTal (mg/m?) (mg/m?) (ug/m?) (ppm) (ppm) (ppm)
wuiiAnuiall 5 ny.
Y
amilaseinnunmennAvasiag sinefeduiidldvesiaseins (A1) 0.034-0.102 0.020-0.039
amamnssulsauzan 2 (nfuns) anfiguifiuves East Water (A2) 0.031-0.321 | 0.012-0.075 - - - -
Al : fiinendusuiialfvoslasins
A2 : aonilquihunes East Water 2UA.LYIAUNT (A3) 0.016-0.087 0.014-0.040 5.6-32.0 <0.001-0.007 |  0.001-0.007 | <0.001-0.022
A3+ BINMIUETAIA VA ALY il 9 druvkaemundn (AQ) 0.024-0.067 | 0.011-0.043 <5-30.5 | <0.001-0.002 | <0.001-0.002 | <0.001-0.018
Ad : vy 9 thuvemindn
A5 - TsaSeuthuiuadely TsaSeutwiuadalu (A5) 0.024-0.213 0.016-0.065 <5.0-283 | <0.001-0.007 [ <0.001-0.003 | <0.001-0.020
A6 : vl 10 Trudwszen o
Y 10 Wyt 10 Yrudanszen (A6) 0.020-0.090 0.014-0.043 <5.0-27.0 0.001-0.010 0.001-0.005 | <0.001-0.030
a01nT193ARAATHWaINAYDS . .
. N Sawuahauan (A7) 0.0045-0.122 0.012-0.059 - <0.001-0.010 | <0.001-0.005 | <0.001-0.072
faugnaminssulsauzvay’
AT : Totuadauen ﬁﬁ'}n’ﬁ 2un. Ua3u (A8) 0.017-0.108 0.011-0.058 - <0.001-0.007 <0.001-0.007 <0.001-0.052
(TQ A8 : s aum.Ueiu — —
~ TsaSeuthugsdng (A9) 0.014-0.151 0.007-0.093 - - 0.0003-0.0275 | <0.001-0.065
aniinninnnnmweinAves
1ANYAEINNTTUAUUAIBYLD INIAUNSI (A10) 0.018-0.135 0.015-0.082 - - 0.0014-0.0492 | <0.001-0.055
Faniisuduasa 1
D AIATFIY 0.330 0.120 37.5 0.300 0.1200 0.170
A9 TsaFeutugsdni
A10 : SaAUNT
27 28




m‘sﬂsma‘iu&lanswusiaqmmwmmﬂ

o mi!,ﬁaqw‘iuneg:sqqma'mniim{‘lwmﬂﬂszmwﬁam‘suﬁmnﬁmﬁmﬁmnma

ﬁiiNﬁﬂﬁiu‘HN‘Jﬂﬂ‘s}:N LNWAINITNLALHUAANAINNITLNAT

o) 134'ﬁm‘anﬁﬂum]awmﬁﬁuﬁqnaﬂﬁnsiuﬂaafﬂianﬂi

o) vlu'a'fim‘mJﬁﬂuuﬂaaé'mqm‘ﬁzuwuaﬁumammﬂﬁiaﬂﬁwﬁuﬁqmawnisu

zaslasenis (Alansu/l5-9u) w3aMiSendn Loading Per Area

msﬂsma‘iumanszﬂusiaqmmwmmﬂ

o) ummemifﬁ'ﬂmss«aﬁumammﬂmn‘[semuﬂ§mmﬂmeﬁﬂﬁumuﬁﬂmju
o) ‘zil'umaumiam%ugﬂmﬂma (Tube Extrusion)

" gnanaliiinlassinevasuanluiie

» GonldiaSas Extruder MTuszuLlndingn

" dnlvWdssuuneRUIUNIaaASULUBS (Wet Scrubber)

wazszUUARTURAI8E1UNNIIUS (AC adsorption)

GRGHENTERR 8n3INNIITUIENaNENI9EINA (Rlandu/ls/du) r peresanenladonazuu-fnulalasansuau
(C128)) TSP SO, NO,
20 0.34 0.85 0.22
30 0.41 1.04 0.27
40 0.57 1.34 0.34
50 0.64 1.43 0.37
60 0.79 1.71 0.44
29 30
nsUszLiunansenuAaAmAINaINIA (6a) IARTIVIATZAULHE
o %umaumsﬁm%ugﬂLtasﬂssnauﬁ"sﬁﬂ (Injection)
" malfia‘lﬁlﬁﬂnalu/vlaszmamnmsa‘imﬁugﬂﬁ%aﬂﬁlﬂ
" Adae Injection ATuszuuinsindn
" Jalddiszuuandusied1uinsius (AC adsorption)
" pstatnuau-simulalasaisuau
%
31 32




NANISASIVIRSLAULAYS 11d29U N.A. 2565-2567

N15USLLHUNANTSNUATIRLHSS

aniingiain stiuidealaie 24 v, | seRudosgegn
Whadinnafeduiirldvesiuiilasens (N1) 47.9-56.8 72.4-100.2
Uiaiiwnendeduiiansuan (N2) 43.9-60.8 64.7-96.9
UituUszBansuln usen
VAT d1in (usmww) (N3) 168550 73:5-100.0
wsnasudlasimsduiiamie (N4) 49.0-58.4 82.4-100.5
uinasudlasinsduiald (N5) 59.6-63.7 89.1-99.1
WBasulasinsduiidnzSusen (N6) 46.6-60.1 77.6-97.6
Wnasudlasinsduiidazuan (N7) 50.3-61.5 78.2-94.7
UINIFIUY 70.0 115.0

£%
P=1

o mewasnsilasunlassrsazidenlasenisases laisinnsasundaszuin
u,azr;‘i'umﬂaLtﬂaaﬁuﬁqmmﬂnﬁu
o) ummam‘sﬁhmiﬁ"mtﬁmei'm%’u‘[‘saa'muamawmaﬁmﬁqquﬁmmju
»  uwdennfiaieencarnnisadn laud wsasdnuaanaigans (Weaving)
. ﬁm’?’am'%laaa‘i'nsﬁ'anénma‘lummsﬁﬂﬂﬂquﬁm’m
. muqmsﬁ'vLﬁﬂa%a«é"'a‘[iaa'mvlaﬂﬁlﬁu 70 iAdLuaLa
O M5UsELHUNANSENUATUISAULTBIAIN
51897119 avULAN fvualilsseuiieh
u1§a‘luﬁzuﬁfﬂsamsﬁ'aamuquisﬁ'u
\FeefivinainnisUsznaufanislsesiu
Tailsiifin 70 inBLuata
o Armdnistlasundassieaziden

Tasenisasedt azlaivinlvuansznusdiu
seauLeaaUaaundasly

33 34
v v v v v v
o Gl Y 0 o P=Y o 61 Y 0 o 1 {l GL 1
ITUUUI LT-UTINIYDIUANY AWUUUM ﬁ—mmﬂaeﬂquqmmﬂnssm TRHTE I RKRA
fudzunhinihilevesiinn y -
UszUnannaue deuving
T 2.8
Yeue o fetinunde Lo % szuuUn
14 | dlddwiu | 112 . o 11.2 | deiiminiis 112 5y
. p| AWz —y )
WUNIU il ¥l daunang
SNANLUIIY Yaeliau
% 9y P
unldgegn 1aua/59u | inlddmsuanaaumglisnesns wauAew/deiga
sz 25 1u°i'1'umaumi§ﬂ%ugﬂ !
avu.a/3u
5 au.i./5aU R U lddgmsunndau ‘ wpudewdaindn
AMNNEBY
?
O T ave o o o “ e e
5 aU.4./98U nlddmsuszuunenudu > wuidw/deindn

v

yi3dAsuIUDS

e : 9o aua/Au ¥ fau duasaaimifiouas 1 e

e

36
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P= (%) S EL (Y
ANANWYIANTUUT LY
¥, ANANSAIADTY AANTSAIANADING | AULNBINDUDY
szuuinld Y Youe w | Zaw -
- gasnisunlddmiu | unldvainguanaivinssu STUUNAA
Ya98iAY ¥ 4 . ¥
WungAsMnTIu Wrnungln sz
szUUNAnUIUIZUN
AAINTNAAGIHA 4 ava/ls-u 2.5 ava/ls-du \
3,000 AU.4./7U
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) , AULNYINDVDY
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daunansvasiiau . % FUNa19vas
QNEMNTTU szuutiuauEe -
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daunansvasiinu
szuuvnUnude
daunanamsdanaw | 3.2 aua/ls-Tu 1.12 av.u./15-Tu o
WUUAZNDULTY (AS)

fiaugunsa r W

sasuldela
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mamsmmi’m@mmwﬁﬂ Tu2d29U W.A. 2565-2567

= o : -4 = o = % L
#4078 SW1 = a"li’lQﬁ']5’15m%niluqﬂiﬂuﬂﬂuﬁﬂﬂ‘ﬂaﬂiﬂﬂn’ﬁ da1U SW2 = mﬁqmsﬂsmwiL’amagﬂs:mﬂmm‘um‘lmami

o . ) wan1snsIaInY g
NWITNULADY Ul
a0l SW1 aanll Sw2 Uszimidl 4
Aadunsn-Ang - 6.9-7.6 7.2-8.0 5.0-9.0
gaumgdl °C 26.6-28.4 27.3-29.7 5
vasudeazangldnmun mg/L 138-288 202-548 -
V29U TeUvIUARY mg/L 15-56 2-42 -
anTauazany mg/L 1.4%-5.8 1.4*-5.6 >2
{lof mg/L <2.0-13.0% <2.0-18.3* <4
dlof me/L 43-67 54-64 -
Falng mg/L <0.5 <0.5 -
wanlanfle-lulnsiau mg/L 1.26*-6.74% 2.18*-29.2* <0.5
luasn mg/L <0.05-0.16 ND-0.35 <5
fiadu mg/L 6.7-12.6 20.4-37.8 -
lwenlud mg/L ND-<0.005 ND-<0.005 <0.005
Wosdlanlad mg/L ND-<0.1 ND -
uea mg/L ND ND-<0.001 <0.005
AADSUDASY mg/L <0.1 <0.1 -

wmnewn ¥ senusansufifianaanasns lassnsliaugaavnssulssugsays 2 (01Aumse) sewdned we. 2565-2567

YsgmmAnEnsIuNSAuARENWiSR aluil 8 (we. 2537) (5oa musnasguguamiiluwaaiRy (Ussinit 4)
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HAN1ISA3IVIAAMAINUT Tud29U W.A. 2565-2567 (6ia)

WAN1SA3IVIAAMATNUET Tud219l W.A. 2565-2567 (sia)

aondl SW1 = drsnansisazneugastunginfisvedlasems  da1ll SW2 = frseanssazuiingaszuieiniisvasdasenis

o . ) WaN1INI2In Y g
WIFNULNDI NuUY
#a1dl Swi1 aandl Sw2 Usznidi 4
wuaiiSengulaanasunsvun MPN/100mL 13,000-700,000 | 13,000-11,000,000 -
Aralpdvosy MPN/100mL 700-170,000 700-4,90,000 -
danzd meg/L ND-0.02 0.008-0.14 <1
Tasdisaviiadnenandun mg/L ND ND <0.05
a1y mg/L 0.02*-0.15* 0.02*-0.15* <0.01
NDIWAY me/L <0.0005-0.001 0.0009-0.004 <0.10
Usan mg/L ND ND <0.002
wanLiey mg/L ND ND <0.005
Az mg/L ND-0.002 <0.0005-0.003 <0.05
dnifa mg/L 0.0009-0.006 0.001-0.003 <0.10
wargnia mg/L 0.68-1.98* 0.40-1.04* <1
wuiseu me/L 0.13-0.19 0.11-0.15 -
Ry me/L ND ND -
wan - 9.18-12.9 1.37-12.9 -
anslasfiuidndngiivuasdnd ug/L ND ND -

e : Y enuransufiRemsnesns lnssnsiaugeamnssalsnuseays 2 (@fmse) sewinl we. 2565-2567

UsEniAnnensIuMsALIndoNuYieeR atufl 8 (we. 2537) Fes dwumnassiuamnwiluwianifiafu (seiamii )

danil SW3 = FaeWudAanaugaussIUa1T1eEs1SME 500 Wwas danil SWa = Faeuaiagaussaudiseansisae

.. ) WNan15AsIINY wasgu?
NWINULADI WUl - - -
#0711 SW3 #11 Swa Jseunni 3
AUunIn-aAg - 7.4-7.8 7.3-1.7 5.0-9.0
RLITA °C 27.4-30.2 27.2-29.6 5
vasudeazaneldnevun mg/L 120-308 128-352 -
vasuduiuase me/L 9-179 7-122 -
29NTAUATAY meg/L 4.1-7.0 4.5-8.2 >4
od mg/L <2.0 <2.0 <2
aod mg/L <25-94 <25-78 -
Falwa mg/L <0.5 <0.5 -
waulude-lulasiau mg/L 0.22-1.38* 0.14-1.08* <0.5
luasm mg/L <0.05-2.26 0.07-3.60 <5
fady me/L 1.8-8.2 1.2-8.4 -
laglun mg/L ND-<0.005 ND-<0.005 <0.005
Wosilanlan mg/L ND ND -
HAuea mg/L ND-<0.1 ND <0.005
AADSUDATY mg/L <0.1 <0.1 -

mnewn ¥ senusansufifianaanasns lassnsiiaugaavnssulssugsays 2 (01fumse) sewdned we. 2565-2567

YszmiAnngnssunsaanadouuiand alud 8 (ne. 2537) Fes dvumnesgiuaunmuluumanifafu (Usenni 3)

41 42
Qs %’ 1 r=| 1 Qs %’ 1 =1 1
HANIIAIITIAAMATNUD Tuz91 w.A. 2565-2567 (6ia) HANIIATITIAAMATNUY Tuz6% w.A. 2565-2567 (sia)
dn1il SW3 = FaeiudhanougaussaudseasIsae 500 was danil SWa = FaeudfagaussaussEstsae a0l SW5 = grreulnaruiuilasims  a@onil SWe = grsnereulnaritu U3 Sl S (e
., ) WAaN1INTIVINY wnsgu? o ) NAN1INII9In Y wasgu?
WIsAas AU - - - WITHADS wig - - -
01U SW3 d01d Swa Ussini 3 d011 SW5 #0714 SW6 Uszni 3
wuaiiBengulaanasurionua MPN/100mL 2,400-330,000% | 24,000%*-130,000% <4,000 AUTUNTA-AY - 6.9-7.0 6.7-1.3 5.0-9.0
Aralaanesu MPN/100mL 1,300-49,000* 7,900-49,000% 20,000 gaungll °C 27.2-278 26.7-28.6 5
Fanzd me/L 0.01-0.04 <0.005-0.010 <1 vaudsazanelavimun me/L 119-140 114-202 -
Tasdisuviiadnenandun mg/L ND ND-0.08* <0.05 vasudauiuase me/L 13-56 5-16 -
#1I9Y mg/L 0.005-0.010 0.003-0.010 <0.01 29NTAUATAY mg/L 1.4*-5.2 2.3+-6.6 =>4
NDIUAY mg/L 0.002-0.11* 0.003-0.070 <0.10 o mg/L <2.0 <2.0 <2
Usan me/L ND-<0.0005 ND-<0.0005 <0.002 Faf mg/L 33 <25 -
uaniow mg/L ND ND <0.005 Falvd mg/L <0.5 <0.5 -
[ k) mg/L <0.0005-0.0010 <0.0005-0.0010 <0.05 wonlandle-lulpsiau mg/L 0.24-0.51% 0.29-0.91* <0.5
dnifia mg/L 0.03-0.20 0.02-0.26* <0.10 luwsw mg/L 0.16-0.54 0.08-1.14 <5
@ wsenid mg/L 0.30-2.07 0.22-0.98 <1 fiadu me/L 7.8 1.8-9.6 -
N wuiseu mg/L 0.11-0.15 0.09-0.12 - lagnlua mg/L ND-<0.005 ND-0.005 <0.005
- Qu me/L ND ND - Woliianion me/L ND ND -
wan - 0.59-4.64 0.44-4.04 - uea mg/L ND ND <0.005
astlasiurindndngivuazdnd ug/L ND ND = ARDIUDATY mg/L <0.1 <0.1 -
e : Y enuransuiiReasnesns lnsinsiaugeamnssalsnuseays 2 (@fmse) sewinl we. 2565-2567 e : ¥ senumansufiimuminsns lesimsiageamnssulsauzeays 2 (nfuns) sewial wa. 25652567
YUsEniAnuenTIIMSALIAToNLYNTR atuf 8 (we. 2537) Fes imumnasgiuaunwiluwianhfiofu (Jsesiomii 3) 43 YYszmAnngnssunsdanadouuiand alui 8 (ne. 2537) (Fes dvumnesgiuaunmiilumanifafu (Ussnni 3) 44




Han19ms9InAMAIWE Tudaedll w.A. 2565-2567 (sa)

LHUNIIANUIAN LLag‘Vﬂ\‘iL?ly']ElElﬂtﬂ‘i\‘l n19

o

danfl SW5 = grsnsraulvasiuituiilasenis dadl SWe = arsenouluvacitu USEm Sienhil S1in (uwvw)
- . . Wan15nsIinY wnsgu?
wrsdinas %i7e - - -
#011 SW5 #0711 SW6 Usenma 3
uunfisengulaanasuvisvan MPN/100mL 790-13,000* 790-33,000% <4,000
AAalaaviasy MPN/100mL 130-2,400 240-17,000 <20,000
Hanzd mg/L <0.005-0.02 0.007-0.020 <1
Tasdlsusiiadnanandust mg/L ND ND <0.05
#13UY mg/L 0.007-0.020* 0.008-0.020* <0.01
N2IUAY mg/L 0.0006-0.0010 ND-0.0007 <0.10
UJsan me/L ND ND <0.002
uanifiow mg/L ND ND <0.005
AN mg/L 0.0007-0.001 ND-<0.0005 <0.05
fnifia mg/L 0.001-0.007 ND-0.008 <0.10
ussnaila mg/L 1.09*-1.30* 1.13%-2.47% <1
WUy mg/L 0.19 0.14-0.27 -
(] mg/L ND ND -
wan - 9.44 1.50-1.84 -
astlasiuidndngivuazdnd ug/L ND ND =

ynews) : ¥ senumansufiRnunnsnis lessnsliaugeamnaslsausvay3 2 (wnfumse) sewinl we. 2565-2567

sgmAnngnTsunsauwIndouwiai alui 8 (we. 2537) [5es fmumnasgugaunmitluuaninfinu (Wssnni 3)
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USHIAUITIITUUNTINAIIRNELAY 331 (LIUILAS-WULERAIUan)

W.A. 2564 W.A. 2565 W.f. 2566
Uszunnsa — " T > Y v
AW/IU WYAL AW/IUY VYT AU/IUY VYAY
1. |seeudddiviu 7 au 7,446 24.84 7,218 25.19 7,313 25.04
2. |sovudifadu 7 au 4,240 14.14 3,363 11.74 3,177 10.88
3. |salagansvunaidn 150 0.50 82 0.29 74 0.25
4. |salpwarsvunanany 121 0.40 94 0.33 79 0.27
5. |salagansvunalg 820 2.74 404 1.41 287 0.98
6. sa‘ussnnmmmﬁn (4 &0) 6,549 21.84 7,201 25.13 7,891 27.02
7. [s0UTINUUIN 2 1wan (6 #0) 3,594 11.99 4,041 14.11 4,274 14.63
8. |saussvnuuin 3 wan (10 o) 2,099 7.00 1,616 5.64 1,544 5.29
9. |90UsIMANN (UNNT7 3 1wan) 1,934 6.45 1,532 5.35 1,464 5.01
10. |saussynAeviag (@nnd 3 wan) 754 2.52 1,024 3.57 1,086 3.72
11. |sadnsenu 2 do waz 3 do 7 0.02 3 0.01 16 0.05
12. |sednserusuduazanudoinios 2,267 7.56 2,072 7.23 2,003 6.86
394 29,981 100.00 28,650 100.00 29,208 100.00
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UTHIUATIVTUUNNIAAWIRANLAY 3574 (H1UY-LE1AUNSTI)

W.A. 2564 W.A. 2565 W.A. 2566
Jssnse — " — > o o )
A/ Sovay AU/ Souaz A/ Sowaz
1. inﬁuﬁﬁqlﬂgﬁu 7 AU 12,050 2691 13,446 26.82 14,184 26.00
2. |sovudiaiu 7 ay 8,069 18.02 9,193 1834 10,111 1854
3. |salagansvuiaian 70 0.16 247 0.49 344 0.63
4. solagasYUIANAIS 52 0.11 193 0.38 292 0.54
5. |salawansvunalvg 227 0.51 439 0.88 604 111
6. mmsnn‘ummﬁn (4 49) 10,520 23.49 10,118 20.18 10,761 19.73
7. [99UTINIUIN 2 wan (6 a9) 4,208 9.40 5,330 10.63 6,002 11.00
8. |sausimnuuin 3 wan (10 o) 1,815 4.05 2,775 5.53 3,147 5.77
9. [90UsIMANN (WNNT1 3 1wan) 1,955 4.36 2,609 5.20 2,891 5.30
10. |saussynAeviag (@Innd 3 wan) 279 0.62 500 1.00 640 117
11. |sadnsenu 2 &o waz 3 &0 0 0.00 13 0.03 18 0.03
12. |sndnseusuduazaudainios 5,540 12.37 5,273 10.52 5,556 10.18
bipb] 44,785 100.00 50,136 100.00 54,550 100.00
50
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