i)
Capacity of Facility




1.1.

.4

Basic Data and Condition

Design Period

Phase 1= 2001 - 2005 (Modilted Acration Process)

Phase I = 2006 - 2000 (Modified Acration Process)

Fimal Phase = 2001 ~ 2020 {Conventional Activated Shidae Process)

Sewer System

Combined Sewer System (Storm Water Discharged Overflow Chamber Omaxll —»
Iversion Chamber)

Design Location (Sewer Development Area)

Tau Hu - HBen Nghe, Doi - Te Area (THENINT Area) in 1o Chi Minh City
Dresign Area (Service Area)

Fhase [ 8284 ha

Phase [ = §28.4 + 1,.963.2 = 2 7916 ha

Final Phase = 2,791.0 ha

Design Population

Phase 1 = 425810 persons i 2010 vear, 2005 year = 432,076 persons
Phase I1 = 1,390,282 persons in 2020 year, 2010 year = 1,421,778 persons
Final Phase = LAML2E2 porsons in 2020 vear

Drevinestic Wastewater Flow

1997 year = 170 Vperson-day

2000 wepr = 200 Lperson-day

2005 year = 200 Vperson-day. Design Wastewsater Flow per capila

2010 vear = 300 Iperson-day (Phasc 1 & Phase 1)

2020 year = 335 Vperson-day (Final Phase)

Dhinens] YWastewater Flow

Daveld = Qmaxl)
CmaxH = QmaxRIT = 14 * Omax I} {Domestic Wastewater) + Groundwater




1.8,

1.9,

1110

1.1

I.H.'.‘iii__’.ll Woastewater Flow
Phase I; QmaxD (= GaveD) = 141,000 m'iday
OmaxH (= QmaxZID = L4 * QmaxD+ Groundwaler
192,000 mfday
Phase [1 2 QmaxD {~ Quveld) = 469,000 mfday
QmaxH (= QmaxRID = 1.4 ¥ QmaxD + Groundwater

640,000 miday

Final Phase: Qmax (= Qavel) - 512,040 m"."-rln],.'

Oimax]l (= OmaxBHY= 1.4 * ChmaxD + Groundwater

= 699,000 miday

U Ground Water Flow = 10% of Domestic Wastewater {QmaxDD)

Formmla Yastewater Flow Calenlation

Manning s Formula
o= 0013 (HF) - 0010 (51, IR, VP, ciz)

Design Wastewater Characteristics (Pollutant Load)

RO = 60 piperson-diuy™® 1,390,282 persons = 512000 mYday = 162.9 my/l — 163 mp/
mS = 6l giperson-day* 1,390,282 persons = 512,000 m'/day = 162.9 mg/d > 163 mg|

Design Wastewaler Characteristics For WWwTP

Reler to *“Mass Balance™ Caleulation. Result from the Mass Balance Caleulation take
sude streams into constderation and decide:

BOD = 163 * 1.20 = 196 — 200 mg/

an =103 *% 1,30 =212 — 210 mgd

Design Efffuent Quality (VIETNAMESE STANDARD TOXD 188 — 1996)

Phase I: RO =50 mgd below (170X 188 1996

8% = W0mgd below  Urban Wastewater Standard For [hscharge
Phase 11: BOD = 50 mg/1 below 0 Phazse T Limitation values @B

s = 100 mad below Phase 11 = Limitation values “ B
Final Phase:  BOD = 20 mg/1 below Final Phase = Limitation values “A™

s = 30 mgT below




LI Design WWTE Removal Efficiency (Considering Recvele Water Loading)

Desipned Wate Removal EiTiciency ()
[tem Quality (mg/1) Remarks

Inflhuent | Effluem Primary AT + Final Total
sed. Tank Sed, Tank

Tatal Remuwval

20 20 40 8313 0.0 Efficieney
NN TN S, [N WS o 90-95% possibly
BOD ' Total Removal
(2000 {500} (3 (6,3 (750 Efficiency

Aot %,

Tuosta] Femow:l
21 Atk a0 714 a7 Eicicney
o ...!:_ll:-.l"l.J::lI!-";l |?"|'IF:"-|I."'I__;-'

(A1) [0 (15} [530) (71 =

Acration Tank Waler Quality: BOD = 120 mg/l {140 mgT)
S5 =105 medl (137 mgd)

[ ) shows Phase | & 11

14, Wastewater Treatment Syvstem and Necessary Train

Phasze |- Modified Aeraton Process (178 e}
Phase I1: Maodificd Aeration Process (/8 train)
Final Phase:  Conventional Activated Sludge Process (for AD (B8 train)

Swatem, take Step Avration System opether)
115, Sludge Treatment System

“Separate Thickening ~ Sludge Storage - Dewalering - Composting”
* Separate Thickening : Raw Sludge = Gravity Thickener

Excess Sludge = Centrifugal Thickener
® Sludge Storage Tank : Mechanical Mixing

* Dewatering @ Centrilugal Dewatering



[.17.

1.18.

[.15,

1.20,

1.21.

1.22

Exeess Sludge Final Disposal System

Disposal of WWTE by samitary land1ll

* Composling, screcnings, scum, grit ete. ..
Inlet Pipes

(Phase I): &1 1,300% * 1 200" * 0.5%: * 2Box, BL = - 3314 m (L.PS, Point)
(Phase I1): [ 2,000™ * 1, 700" * 0.4% * 2Box , Bl = - 3,890 m (L.P.S. Point)
O Lifl Pumping Station BL = - 3890 - 0300 + ¢ = - 4,200 m

WWTE Crroumd Level
Present GL L+ (o0 m

Dcsign GL -~ + 2200 m (Abowt 1.0 m banking)

Comdition at Ootlet Paoint

Outlet Paint: *Tae Ben Roe Canal” (Tidal River)
HWL =+ 1.650m {100 Year Probability, Nha Be Point)
LWL = - 2690 m ( L }

WAWTE Inlet Fluctuation

Actual Result of Water Supply Following
WAWTT Inlet Waler Inerense

Feter 1o “Inlel Wastewater Increase”
Iwitial Consideration

(1 Installation of Bypass Walerway

(Promary Sedimentation Tank, Acration Tank, Fimal Sedimentation Tank,

Disinfection Tank, Design to Bypass Waterway all Water Establishment)

(2] Division of Acration Tank (devices intod=1:1.5: 1.5 : 2.25)

{3) Selup Slep Waterway for Step Aeration System

{4 Extension ol each Tank {including Disinlection Tank)

) Subdivision of Gravity Thickener. Total 2 tanks —» change to 4 tanks




[.24.

1.26.

Characteristic of Inlet Pipes ! Flow, Velocity, Water Depth, Water Level

Phasc [Flovar Flosw Welocity Water Depth | Water Level
Calegory [|111.".~'.|,:|,:f| (e ) {1 ()
Phase [ Oimax 1.632 085 0,740 <346
Chnax] 2322 (515 .50 -3.20)
Phasc 11 Chmaxl 4,294 ERVIEN L0 -3.120
Chnas ] 5.E04 1.06%E [.373 -A827

O Lift Pumping Station Inflow Bottom Level = - 4.200m

L1 Inlet Pipes ;

(Phase I): [ 1,300 * 1.200"* (.5%. * 2Box. BL = - 3.314 m (LS. Point)
(Phase 11 32,0007 * 1,700" * 0.4%. * 2Hox, BL = - 3.890 m (1.5, Paint)

Shudge Density {Conventional Activated Shadge Process)

(1) Raw Sludge (Primary Sedimentation Tank Sludge) = 2.0 ~ 4.0 — 208
(2 Excess Sludee (Final Scdimentation Tank Shadpe) = 0.5 - LO% — 0,02
{3) Density of Return Sludge = 3000 - 6 (M00mg/1
() Combined Shadge = 1.0% (Raw Sludge + Excess Sludge)
(5} Grravity Thickened Sludge (Combined Slutlge) = 2,5%
{0 ! (Raw Sludee) 1.0%
JA01%,
(8] Dewatering Sludge - 20~ 22% — 20% {Centrilugal Dewatering)
(9) Comparst Shadge = 30 - 40%, (No Additive)
= b= S0% [ Adddilive)

(7} Centrilfugal Thickening Sludpee

Solids Caplure Rate (55)

(1} Gravily Thickening {Combined Sludge) = 80 - 90%
(2] o {Row Sludpe) = 80 - 90%

(3} Centrifugal Thickening -~ &3 ~ 95%,

(4] Floatation Thickening = 85 - 95%

{3) Dewatering Sludge (Centrifugal, Beltpress, Filler Press) = B0 - 95%,

sludge Generated Rate (Removed 55)

(2} Batch Process (1igh Loading) = 100%
{3} Balch Process (Low Loading) = 75%,
{1 00 Process - 73%,

{3) Long Time Acration Process = 75%,
(01 Rotating Conlraclor Process = 92%;




127, Design Amount of Sludee Production (Solid Amount = tidav): Dry Base

Cmax D) {m'fday) * Inlet S5 Density (mp/l) * 107 *
Tolal WWTP 55 Removal Rate (%) * 107 #
sludge Generation Rate 55 per Removed Sladge (%) * 107,

.28, Design Amount of Sludge Production (mday): Wel Base

Dresign Amount Sludpee Production (Gday) *
L0 Drensaty of Sludge (%) + Specific Gravity (tm’)

(Mote) In general, Gravity Rate of wet base sludge is 1.0 ¢/'m’ {Dewalering Cake, Composting
Sludge 15 shown considering a part).
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2.1,

(1)

()

Heeyele Flow Loading (WWTE Design Inflow Water Quality — Desizn Influcnt

Clualily)

There 15 a case that 58 load of wastewater quality {influent) reaches aver 100%
depending om the operation (condition). Bt the operation works is fine, 55 load of
recyele Dow will be kept around 20 - 40%. Also ROD load of recyele fow 15 penerally

helow 20% (Maintenance management guideline in Japanese Standard),
Mass Balance Caleolation
55 Selids Recovery (Solids Capture Hate)

O Giravity Thickening Sludge (Raw Sludge) = S0 - 90%,

& Centrifugal Thickening Sludpe {Excess Sludge) = 55 - 93%
2 Sludge Dewatering (Centrifugal Dewatering) - 90 -~ 95%,
@ Additive Rate of Polymer = [.0%

Muxs Balance Calenlalion
[F=EF - (X * 1)t r.

LY Design Sludege Production

[z Sohds i I covele Flow

Ko Inlet Solds st Thickener (Gravity and Centrifugal Thickener)

Xat Inlet Solids at Dewatering Facility

¥az Dewatering Cake

vyt 55 Recovery Rate of Thickener = 80 ~ 95% (Gravity and Centrilugal Thickener)
ra: 55 Recovery Rale of Dewstering Facility = 90 - 9459%,

ra: Additive Rate of Polymer = 1.0%,

(Mo

Calculate the Shidge Mroduction of each facilitics al the case of Inlet Solid = 100,
Design Sludee Production {13} = 85, and take the mass balance of all WWTP then
confirm the loading rate of reeyele flows,

Loading rate o design o WWITT facilities 15 caleulated by the following equation:

Design WWTE Inlet Water Quality = WWTP Inlet Water Quality + Reeyele Water
Load {* WWTT Inlet Water Quality = Pollutant Loading ¢ Design Wastewater)




(3} Case Study (Mass Balance)
f] Case I fLower Collection Rate)
rp = B0%, 0= 9, r = 10
X =D W rg* (ratrh] = 85 % 1080 % (0901 0011 = 1168 -5 117
X=Xt = LT *0.80=93.6 —» 94
mX = F 000 =846 — 85
F 21 Caxe 20 (Higher Collection Rae)
T =95, rn = A, o 10
X =D* U n* (b )] = 85 * L0DA95 * (095 + 0.01)] =932 3 93
X=X =93 005 =584 —» 83

x-=:{<‘]1 332“9ﬁ=535 }34

4




Inlluene 100

{4

Mass Balance Caleulation Result of WWTP (Final Phase)

1
&

a[2y

-
=

Recyele W

I:f'l'ﬂm."_l'! 15

(Primary Sedimentation 55 Removal Rate = 5090)
Pump 132 Prinmiry GG Apraiim Final Drisinizction
- Well = = T r i Tank * LTk — Tank
1 55
=
= i"
e =
E Retuan Slucdse i
wa g i
ee i
= iy il
= h N
i a4
Aakhitive Rate of Polvine - (0]
[ i I e ————
) -
) 2 X3 i oot o Lamidfill
Bli .. ; o ) — 1 Composting e
Thickeining Ll Dewatering = . ;
! '
.
1
]
1
. = 2
5 LT 51
o = &
= = I
o K !
a2 a, A
PO ¥ o . e IR,
K] 8
{Lepend)

Uppersireams = Case 1. {Lower)

Dlovsmstrenms

Case 2 (Higher)

UThickening = Gravity + Centrifugal Thickener

O Dewatering

= Centrifugal Dewalering
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le Water
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(5}

(Primary Sedimentation 58 Removal Rate = 353%)

Mass Balance Caleulation Result of WWTP { Phase 1, 11 )

iz Frimany . Aerati Frul sl
132 L L) il e Crisinlecion Fr
F Wl ¥ 5 Tank o Tank B S Tank Tank L
10 |
2
. o
Zu =
= Return Sludge -
L] ]
= ki
T =
F it
=
. A v S0
iR 41
Addivive Rate of Pelymer = 000]
¥ o .
- = LI -
+ R B B 0 i ! © Ot fo Landiill
= . ) : - w Lommposting e—
o Ihickening LE Lhewieringe gt ! . 3
: ;
.
i
1
]
e = i
= 4 =2
= = S
E = |
i 2 1
i = 2
- 1= =
9 A 5
- 24 - o) o N ‘-I
5 &

[Legend)

Uppersireams

Dovwnslreams =

Case L. (Lower)

Case 2.

(1igher)

DThickening = Gravity + Centrilugal Thickener

ODewatering = Centrifugal Dewatering

7511




2.2 WWTT Design Influent Water Quality Determination

(1 Consideration
IL s difficult decided S8 caplure rate, sludge density, density of Separate Water,
because there are many factors such as wastewaler freatment 1low, operating condition,

influcnt charmactler, character arca cie L,

[L] The density of total solids of Separate Water is desirable less than 1,000 mgl, It is

necessary o keep less than 5,000 mg/l in the worst casc.
[2] Beturn Pollutant Load 15 penerally described helow:
In ease of good operation, 85 loading reevele Mow generally 20— 40%, sometimes it
reaches 100%. BOD Loading Recyele Flow is gencrally below 20% {Desien Criteriz),
(2} WWTE Design Influent Quality
[ 1] Calewlation Resull of Mass Balanee (38 Return Load)
& - 32% — 300
[ 2] Beztuwrn Lexacd
Recyele Flow Rate, result of mass bulance caleulation is decided as below:
S5 Recvele Rate = 3%,
RO Reeyele Rote - 200

[3] WWTE Desion Influent Cuoality

BOD = [63 * 120 = 1% — 200 mg/|
S5 =103 % 1.300=212 —» 210 myl

T-5-11




il

Ttem

Surface Loading
Effeclive Depth
Orwverflow Weir Loading
Length - Width Ratiao
Width of Tank
Bottom Slope of Tank
BOD Remaval Efficicney
55 Hemoval Efficiency
COD Removal Efficiency
Hypass Waterway
Length of Sludge Collector
Slope of Hopper
Baffle Wall Gpening Elciency
Rallle Plae
Frechoard
Diameter of Sludge Pipe

Design Crileria for Main Facilities

Primary Scdimentation Tank

| Conventional Activated ‘}m
Svslem

S0 im -day

3Am

250 m*/m-day

N B |

2.5 ~ 5.0m (radh.5 m)

FATCD - 20100

4

S0%%

30 - 5% (Other reference)

Lstablizh

Up o aboul 400 m

1 ovver

15% Abuve

Install
50 cm About {Beam 1o clear Tank)

Svstem

Nlaodified Aeration

L0k 111':‘-'.I'I'I?-'i.|i'|}' Al
Same Lefl

S0 m ' -day About
Same Lefl

sSamc Lefi

mame el

R0

35%,

Sanme Lelt
Same Lefi
Same Lefl
same Lefi
Same Lefl
same Lell
samc Lelt

L5300 mm Ahove

L Load for Modilied Aeration System = Result of “Filot Plant Experiment Work™,

7-5 12




A2 Aeration Tank (Conventional Activated Shidge Process)

HET = 6.0 br (Step Acration Process = 440 - 6.0 k)
ML5S = 1,500 ~ 2000 mg/l {Step Aeration Process = 1,000 ~ 1,500 mg/1)
Retwrn Sledge Ratio = 50~ 1009 (Normal ~ Maximum)

0 Return Sludge Pump = Mo stand by Pump

Effective Depth = 5.5 m

Density of Return Sledge = 3,000 - 6,000 mg/

BOD-55 Loading = 0.2 ~ 0.4 kg-BODkg-55-day

ASRT =2 6 1.|:l_':.':-'\.._ SET =4 day, Ba = 3 day

Width Waterway = Water Depth 1 ~ 2 limes with in

Frechoard = 80 cm about (Beam 1o clear Tank)

Bypass Walerway = Establish

Division of Tank = 4 Diviston {1: 1,5 : 1.5 : 2.25)

Batile Wall opening efficiency: Part enter bottom = L0 ' m *1.0""m* 1 PlacesWall

Upper part averside bottom = 0.5™'m * 0.3 m * 2 Place/Wall

* Opening way for water flow

I Scale Tank = 2 500 - 7 500 1||'-'f'u;E;z]r'-|:mk

Cperation process: 1 = Aerobic zone, A = Anacrobic wone or Mo Air zone (Only
mixing)

(1) Operation with Regular Conventional Activated Sludpe Process = 040+ 0 +0)

(2} Dperation with Controlling Filamentous Bulking - A+ 0+ 0+00r A+ 01 A + 0

HOperation with Controlling Mitrification Reaction N-BODY inerease in treated water,
(3} Operation along Cnerey = A+ 0+ 0+ 0or A +0+ A +0
(4] Begmnimg of operation, Loading aperation

3.3 Acration Tank (Modificd Acration Process)

BOD-5S Loading —~ 1.5 ~ 3.0 kg-BOIDVke-55-day (4.0 ke-BODEp-S85-dey helow)
BOD Volume Loading = 0.6 - 2.4 ky/m’-day

MLSS = 400 — E00 mg

Sludge Age =103 ~ 0.5 day

Air Feeding = 2 - 4 Time of Wastewater YVolume

HET =1.5 - 2.5 hr

Betumm Sludse Rabo =5 - 1095

S5 =50 Abool

BOF Bemowvel Rae = 70% About

Excess Sludge Production Rate - 1 - 2 % Ahout

O (ROD-55 Loading 1 = Result of “Pilat Plant Experiment Work™,

T5-13



3.4, Final Sedimentation Tank

Tiem

Surface Loading
Effective Depth
Owverflos Wer Loading
Sludee Hopper

Lengih @ Width Ratic
Bottom Slope of Tank
slope Hopper

BalTle Wall opening efficiency
By pass Walerway
Frechnard

Ballle Plate

[hameter of Sludge Pipe

Conventional Activated Sludge Svstem

25 m'fm’-day [Alier revise of temperatere|
35m

120 o' fm-day

OimaxDd * 30 un.

LM

L/ LE - 27100

00" over

[3% Above

Eatablizh

A0 ey About {Beam o clear Tank)
| Install

LA mm Ao

Modified Aeration
Syatem
S8 -day helow
same Lelt

mame Left
same Ledl
e Lefl
same Lefl
mame Lefl
Sumc Lef
Sarme Lell
Samc Lof

Same Telt

U Load for Modified Aeration System = Result of “Pilot Plant Experiment Work™,

3.5, Disintection Tank

Ttem

Conventional Activated Slmdge System

Comtact Time More than 15 mimute (QomaxlH o consider)
In Tank Average Velocity | Welocily al with Shadge does not settlement

Frechourd

3 em About (Beam o clear Tank)

e
=

Mlodified Aceration
SysTem

Same Ledl
Sarme Ledl

Samme Ledl

Cravily Thickener (For Raw Sludpe)

salid Surface Loading = 90 ka/m’-day

Ellective Depth = 4.0 m About

Densiey of Thickened Slodge = 200 - 015 — 30%,
Dimension Thickener = Cyele (Standard )

Bottam Slope = 37100 Above

Diameter of Sludge Pipe = 150 mom Above

Diameter for Sludpe Pump = 80 mm Above

3. Centrifugal Thickener (For Excess Sludge)
Density ol Thickened Sludge = 4.0 %

Operation Time © 24 hours continuows operation, with stand by,

LR Sludge Dewatering (Centrifugal Dewatering Method)
Density of Cake = 18 ~ 23% — 20% (Centriluge)

Ciperation Time 24 hours continuons operation, with stand by,




Shudge Composting Facilities

For markel product = Durning composting material has 1o be kept at a temperalure over
03 for 2 days.
Composting Period = 10 ~ 14 days (Standard)

LI oot stabilized material should be cured without any Mechanical Acration for
another = 3~ 6f) days (Natural Aeration), and = 20~ 30 days (Mechenical Drying)
High ol Storing Compost at Composting Tank = Less than 3.0 m {Standard)

Less than 5.5 m o Additive]
Adr = 1~ 20 Nedmin-m* (Standard)

Ll In case reducing of composting period
stores Area, Capacity of Hopper = 1~ 2 day
Purpose of composting in this Study = Salety Stabilization, handling (No balance for
produet macket).
Required Cuality of Praduet for Market:
PIT = a0 - 8.5, Water Content = 30 - 40%,
RO = 30 angfe-D5 less, C/N Batie = 20 less

7-5-15




4.

Bypass

Wastewater Treatment Svstem Flow

Inlel {Grravety Sewer from Intermediate Sewape Pumping Stetionk: 2 Trains

[Tl Gatel

Screem [TUUotoooo s et

(Coarsc)

Chimbier

(Mhaze 1= 1 tram)

ming {For Lamadiilly

Lt | =  Lirit (For Lawd 0y

Hecyele Water

7-5.16
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5. Capacity Caleulation of WWTP

5.0. [nflow Cale

Item

Final Mapse

OimaxH

Dimnension

[nflow Waler Depth
Weloeiy

Ciate Loss

GO9I ' day
LAMmm * 43 uni
H=1373m
V= (/A
2022157 1.3T73) = LOE2 mufsec

h=15*V2g
= 1.5*0.96272 = 0074 m

O Usze h = 200mm

| 192,000 miday

T-5-17

Flase [

T300mum * 201} unl
H = 00540 m
{ Zponad)
Wi= LTS 0.900 = 01, 7TEE imfsee
i Lpund)
Wr=2 2220 L5F0040) = 1,576 misec
hi = 1.5* V1"/2a {2 pond})

= 1.5 *0.7T88% 2y = 0.048m
hz=1.5* V2712 { Lpomnd)

13 #1576 2 = 0.1 90m

Ll Same Lelt




5.2 Costrse Sereen

Item

O H
CHrnension
Inflow Waler Depth
Veloony

Sereen Loss

Final Plase

699,000 m/day

3.5m™* T00mm* 60° *FE-9% Junit
H=1.373m
V= (WA

2O2R000%1 373735/ 0.109)

= 0.439 mfsec

h = 2.3d* sin60" F 91007 #0.450% 20
=001 m

O Use b = 200mm

Phase |
192 000 mfday
35m F HImMmAa0" * FR-9% 2{ 1) unit
H = 0920 m
Vo= QFA (Tpond)
=2 222000 100% (a0 * 350100
=730 mdsee
Vo = QA (Zpond)
= LITIAQ. 100 0.940 =3.5/0,109)
= 0L305 misce
by =23 2in6 0 (0 100)* 1 #0, 7367 20
= 0K m {1 pond)
hy = 2.34%sin 607 *(9/ 1 00y =

03687 2p = 0.001 m (2pond)
O Same Lelt
{Mole)

The Pumping Station wall extend in

the Phase 11, But in the Phase 1, just
about 1/2 of capacity of [:'I.II'|'|_|_|i]];=_r,.
Station will be constructed.

Facilities depend on the regquirements
of the run off.




=3, Grit Chamber (Simple Type)

ltem
O H

Drmension of Tank
[nflow Waler Depth

Surface Arca

Surluce Loading
Yelocily

(Mol

Final Phase

699,000 m*/day

1.5m"™ * 3.0m" * 4 tank
H=1373}m
A=35%30%4 42.0m’

GUDODN 420 = 16,003 m*fm"-dug,r
Wo=2 0230 3.5F1 373 =042 linfsec
Establish  simple Grit Chamber  n
WP, Decawse Gt Chamber o

Screen already treated at Intermediate

Sewape Mumping Station

Phase |
192,000 m'iday
3.5m™ * 3.0mb * 2 (1) tank
H = 0541 m
A=35%30% 1 = 10.5m°
A:=35*30%2=21.0m
192,000 7 10,5 = 18,286 m*fm’-day
192,000 2140 =% 143 m"/m’-day
Wy =2.222/(3.5%0.940) = 0.673m/sec
¥a= L1T1AE.5%0,940) = 0.338m/sec

1519




>4,

Primary Sedimentation Tank

Ttem

Chimax
Treatment Syslem

Mumber of Tramn
Bequired Surface Area

Dimension ol Tank

Required Werr Length

Surface Area
Walume

Surluce Loading

Betentien Tine

Final Plise

Phase [

512,000 m'iday
Conventional Activated Sludge
Mrocess
I0tank 20waterway/tran * 8 trains
sl fank 104 walerway
SA =S12000450*8%20) =
640 ' fwaterway
5.0m"™ * 13.0m" * 3.0m" * 1hank
Z0walerwaytrain* Birainsg
{Huneh of battom) = 300* * aon"!
03 *0.6* 1/2 = 0000 mYm
L = 512,000/ 25048)
= 25080 mirain
= L8 mwalcrway
» 1310 miwaterway

d.5m 0 5m

i

|

.-

L]
21

B
=
= T

||..'?|'|'| [!|":-r|| =

| Bosth sade 4.5m & Owetlet sede 9.40m

A=30%130%] =650
mAwalerway
Wo=650%3,0-[0.09% 13.0*2+5 {1)]

= 192.21 mAwaterway
Al rn"".-'m’--c'ln}' [Etandard)
S12,00465% 160 = 49,2 m'fm’-day
[OK)
L5 hr {Standard)
1922172200 F 29 = 1,44 he (OK)

L1000 m’fday
Madified Aeration Process

| Ouank 20waterway/lrain * | train
1O tank 200 waterway

SA = 1410004 50% 1¥20) =

141.0 |1-.3',|'-,1,-a1.;-|-.,.,-“},

5.0m" * 13.0m" * 3.0m' + 106k

20waterwaydleain® I rain

Same Lefl

L= 141,000 250%1)
3040 rmlrain
252 miwalerway

Samme Left

same Lefl
Same el

Same Left

141,000(65.0%20) = 1085 m Y -day

192.21/7,050 * 24 = (.65 hr

7.5-20




Tiem
Creerflon Werr
Loading

Leneth and Widily

Fatio

Average Velocily

Walume ol Raw
Sludee

Bypass Walerway

Sludee Hopper

Final Phase

250 mr' m-day (Standard)
3200445 * 2+ 4.0) = 2402

v fm-day (0K

31 - 521 (Standard)
L:W=130:50=26:10 31 {0K)
(.20 mdmin below {Standird )

Crmax [y = 3,200 mfday-waterway

= 2.22 m’fmin-watcrway

Yiave) = 2.224(5.0%1 0-0.09%2) =
0 1 300wt (0K

Density ol Sludge = 2.0%,
SP2,000F 210 * 0,50 * 107 =
370 tiday

SATE0R0% 107 = 2,688 m'fday
Establish

| -]']]hl!il.' 1

[41,000/(4.5 * 2 + 4.M*20¥%| = 5423
m/m-tay
same Lelt

same Left

QmaxD = 7050 m'/day-waterway
=4,1) m1-‘:]11'1]-1.~.'al|.'r1.'-.'::|}'

Viave) = 4.90/(5.0%3.0-0.09*2) =
D33 Imdimin

Sarme Lel

141,000 * 210 *0.35 * 0™ =
10,364 tiday

WL 3642.0% 107 = 518,2 m /day
same Left

same Lefl

ltank 2 waterway Establish Iplace




Final Phase

5.5, Acration Tank
} |!‘{‘:IH
Oimaxd

Treatment Syslem
Mumber of Tran
BOD {in)

=E

EOD {Removal)
Required Yolume
Dhimension of
Tank

Violume

HT

BOD-55 Loading

EO Voleime

Loading

512,000 m'fday
- 6,000 mday-1rain
5,400 o' fday-1ank
Conventional Activated Sludge Process
L0 tank  train * Etrains = 20 tank
512,000 % 200 % (1 - 0.40) = 107
=], 440 kedday
S12,000 % 210 * (1 - 0500 * 107
= 33,760 kelday
ST2HMM) * (120 - 200 107
31,200 kafday
Wo=GA 000 0 24 T o
16,0041 m*/train = | 600 m/tank
10.5m" *28.0 m"* 5,5m" *
[ tank feain * 5 trains
(Hunch of bottom and 1op side)
00" * 500" * 4 place
V=105*280%35*1-{05"%1/2%*2
* 281 = L6100 m'itank
(.00 b { Standacd )
Lo 10056, AH) * 24 = 6.04 hr {(OK)
0.2-0.4ke-BOIVkg-55-dav (Standard)

61,400/ 1,6 10_0=R0*1 500 - 2,000/ 10"
“0L318 - 0.23% kg-BOD%g-58-day
{OK)

a0 kpdm -day {Standard)

G400 1LG10.0 * 30)
= 0477 kgfm-day  {OK) I =1

T-5-22

~ Phase 1
141,000 m'Aday
141,00 1111."-:13}' Arain
= 14,100 m’/day-tank
Moditicd Acration Process
[0 tank £ train * [rain = 10 tank
141,000 * 200 * (1 - 0.30) *10°
= 19,740 kedday
141,000 * 210 * (1 - 0.35) * 104
= 19,247 kelday
L1000 * (140 - 300 * 107
= 1 2.6M] kgiday
Vo=141,000/24 * 2.0
[1.750 m*ftrain = 1,175 m’ftank
WS m" *28.0m" *5.5m" *
W tank / train * | train
mamme Lefl

Same Lefl

L3 - 25 b (Standard)
LG 1004, 100 * 24 = 2,74 hr (OK)
1.5-3.0kg-BODkg-55-day (Standard),
440 kp-BOIVke-55-day below (Result
of Pilot Plant Experiment Waork)
19,7404 16, LOD.OF80*400 — 8007107
307 ~ 153 kp-BODVEe-85-day
(O}
060 - 240 kg/m'-day (Standard),
870 16, TG * R0
1.226 kp/im'-day {OK)




Ttem

Sludpe

Fiid Ratio

Shudge Ape

n

1[ Final Fhase _
Volume ol Return | Retwn Sledge Ratio = 50% (Ordinary) -

[H) %5 (Max)
Rr = (MLSS-Ci) £ (Cr-MLSS) * 10°
C Density of 53 Influent (= 105mg1)
Cr: Density of Return Shedgpe
(= 6, 000mg1)
MLES = 1,500-2,000mg/l — 1,700my/1
Rri (In case MLES = 1, 00mg1)
= {1, 7H- 105 ) 6,000-1, 7000 10
= 3T7.00%,
Fr2 {ln casc ML5S
Clperation]
= [ 2,000- 105034 6,000-2,000) * 107
=47 A% (11 50
Qr=00* Re /107
Or: Volume of Return Sludge
Oz Indluent Sewer Flow Rate
B Ketwrn Sludese Batio
Qr = 512,000 * 50 - 100/10°
= 256,00 - 512,000 m’{day
= 177,78 ~ 353,56 m*/min
0 Mo Stand-hy Fump
hAOkg-BODEg-MLVSS (Standard)
Fihd = (61, 440+5 12, 000%0_5~-1.0%2()*
101,61 0.0580* 1,500--2 000
* 0.8 107 = 0.431 - (1,348
kyp - BODMEe -MLVES (OK)
O MLVSSMLSS = 0.80
S 3.0days (Sundard)
Sa = Lo10LOFE0 1 S00-2,000% 107
53,700 = 3.6 - 4.8 days (OK)

2.000my/l, Mormal

|
i
o
'
bd
st

Phase [
Feturn Shudge Ratio

5o 10

MLSS = 400 - KM my/

Same Daedt

Qv = 141,000 * 5 - 10100
= 7,050~ 14,100 mfday

4.90 - 3,79 m*/min

0 Same Lell

Filvd (19,740 141 00H+0.05-4, [0

50 L0W( 16, LOB=A00-E0H)

# {8 % 107 = 3.900 ~ 1.984

ke-Hil }.-'kj_*:- MLWVES

M Samc Lefl

0.3 - 0. 5day (Standard)

Sa= 16,100 * 400-800*107/19,247
0.3~ 007 day (OK)




Ttem

@

Uperation Mrocess

Waler Volwme

por | tank

Tank Division
Crpening of Rallle
Wall Sixc

Tank Width

RBypass walerway

Step Watcrway

Final IMliase

Fhase 1

R T4 Odavs
SRT={Va * MLSS + Va * MLSS)
(0w * e b G ¥ 5500
W Volume of Final Sedimentation
Tank = 71,979 m"
Owe: Wolume of Excess Sludge
= 6,397.5 m'iduy
S80: Density of 85 Wastewater
= J0mg/1
SEI=01.600%80% 52 00071 979
L300--2,0000(0, 397, 5*6, 000 £ 5 1 2 DIH*
3= 3.0 - 1.5 days (OK)
ASRT (Part of Acrobic SRT)
According to the Operating Condition.
0O+ O+ O+ O (Regular Operation)
A O+ 0+ 0 (Controlling
Filamenlous Bulking and Other
Operation)
ATO+A+0 {  * 3
n O = Acrohic Part
0 A = Anacroabic Part
2.3 - 7 500 |11'1."dn_1,'-mn}-; [ Sramdard )
Vo= S12,000080 = 6,400 m’iday-tank
()
d Division {1 : 1.5: 1.5 :2,25)
Up-size (Both side * 2 places)
0.5m™ * 0.3m" *2 places
Down-size (central Bottom * 1 place)
Lom™ * 1.0m" * | place
Water Depth * 1 ~ 2 times (Standard)
TW. = 1.5/ 5.5 = 1,91 times (0K
Estahlish
Establish

7-5-24

same Ledl

Ve= 17095 m'

Ow = 1,796.3 m’fday

530 = 60 mg/

SRET = (16, 1 00#*400--£00 3+ 17,995 *
TR0 |70 302 00011 D00

60y = 1.1~ 2.3 days (QOK)
Same Lell

Same Lefi
Same el
Same Ledl
Samme Lefd
Sarne Teft

Same Lelt
Samee Lelt




5.0

ltem

maxly
Treatment Syslem
MNumber af Train
Feguired Surface
Area

Dhimensmon ol
Tank

Feguired Wer
Length

Surfhce Area
Valume

Surface Loading

Retention Time

Civerflow Wi
Leading

Length and Width
Fatic

Final Scdimentation Tanlk

ST m'fday
G 0 ml.-'iI:L_';.-'-ll'u[rL
3,200 m'fday-watcrway
Conventional Activated Sludge Process
[Otank 20waterway/tram * Strains
S0 tank Todb wanerway
A= 64000025 = 25060 m Arain
= 256K = 128 m*waterway
50m™ * 26.0m" * 3.5m" * 10 wnk
2waterway/rain® Slrains
(Hunch of Bottom])
A00mm™ * 600mm"
0.3 * (06 *1/2 = 0,09 m'/m
L = 04,0001 20 = 3300 mdtrain
= 2302 = 26.7 — 270 miwaterway
0 13.5m * Both side * 2place/watcrway
A=50%260%1= 1300 m walerway
{OK)
V=130.0 % 3.5 - [0.09%(26.0*2 +5.0))
= 449,87 ' fwaterway
25 m'fm-day (Standard)

32043000 = 24.6 n1"“.-rm!-daj.-' (8]
3.0 hr {5 tandard)

d49 873,200 *24 = 3,37 he (OK)

120) n'n"".-'m-rl:wn_':.r {Standird)
J200TIZET2=118.5 r:|'|'.-'|||_-|;];|}' ]
ol - 500 i standard)

200:50=52:105:1({0K)

| Phase 1
141,00 ' fday
L1000 m’{day-train
= 7050 m*/day-waterway
Modificd Avration Process
[Otank 2hwaterway/tran * 1train
10 tank 20 waterway
A= 141,000/58 = 2,431 m’frain
= 243120 = 122 m*/waterway
S50m™ * 26.0m" * 1.5m" * 10 wnk
20waterway!train® Hrain
Same Lefl

L= 121000120 = 1,175 mdfrain
= [,175/20

e Lelt

same Ledl

38.8 miwatcrway

Same ledl

58 m*m-day (Result of Pilot Plant
Experiment Work )
TO50/130.0 = 54.2 m'/m-day (OK) |

AN BT 050 * 24 = 1,53 lu

7050013572y = 261.1 m'fm-day

Lame el
Same Lell




Ttem

Averaze Veloony

Vilume ol Excess
sludee

Yolume of Sludpe
Hoppzer

LI §

-

Sludpe

| Bypass Walerway

~ Final Phase
0,200 rn { Standard)
Viave)=2.2245.0%3.5 - 0.09*2)
=1{L128 mimin {OK)
Density of Sludge = 0,0%
512,000 * 210* (1-0.50)* 0,714 * 10*
= 38385 tiday
3EIBS06%107 = 6,397.5 miiday
Oimax D * 30 min
Wo= 3 2002460 = 667
nm '-"wull_'m'el_',.'= 1334 m'fank
Upper Tank Volume = 10.5 * 3.0 * 3.5
1103 m’
Mecessary Hopper Yolume =
[33.4 - 110.3 = 23.1 m’ above
D(IS*3.0+08)/2*H= 23.1
m{(V)
o = 1.5 m abowve - 0
Excess Sludee Yolume = 65,3975
i fday-tank
O{I03*304+085/2*H= 80+ 12
[12 hour Pull Oul Sludge]
OH =23 mahave - @&

Fﬂq |‘_H."i|11

__::'II. Ii ﬁ i i i i'l
= +8m
+ Il s
- .\‘"\. :: 1.I"!
]
¥ f s L

-
Hopper / Ot Tresn

i Hopper = 2walerway 1P lace
0 ['Tank 2watcrwiy

0 Sludge Hopper Depth = 2.5m ahove

Estalslish

T-5-20

| THETY |

Viave) = 4, M45.0*1.5 - 0.09%2)

0283 mimin {OF)

Same Lelt
b1 Ay = 2 L0 -0 337 0500 10"

IOTTR tieday

10, 7780.6% 100 =1 PG :f'du].-'
Ao Lell

Same Lelt

Samme [edl

b Trianeular Molch

Same Left
Sarme Lelt
Bame Lelt
mame e




5.7.

isinfection Tanlk

Tiem
[max])

Trestment System

Fegured Yolume

I imcnsion of

Tank

Section Arca

Volume

{
Aoverape Veloety

Conlact Time

By prass Watsrway

Final Mhigse

512,000 m'fday
= 33556 m'/min
- 5.026 m' see
Conventiomal Activated Slodge Process

V= 512,000/24%60) 15 - 5,334 m®

5.0m™ * S4m" * 5.0m™ * 3hend
dwaterway 1tank
(Iunich of botiom)
300mm™ * 300mm"
L3035 12 = 0,045 mYm
A=50%50-{0.53%0.3*1/2F2)
= 24010 ' fwaterway
Yoo 24 QS
= 5380050 m' = 5,334 m’ (OK)
Wiave) = 5.920/24.910 = 0,238 mfsec
(R
T=5380.56/355.56=13.1 min
(I
0 Coadaet Time of Effluent Pipe 15 not
considered
Lstaldlish

Plase 1

L1040 m' Aoy
= 9792 m*mim
1632 m'fsec
Medified Acration Process
142 System will be constructed un
the Phose [
S.0m™ * 27.0m" * 5.0m" * Shend
dwaterway liank
Sarme Lell

A Lelt

Yoo 2491027 0%
=26H.28 m' = 2667 m' (OK)
Yiave] = Lo3224.910 = 1066
(0K

T = 26902897 92 = 27,5 min

(DK
1 Same Lelt

Same Ledl




5.5,

Tiem
Wilume of Raw

Sludee

Feguired Surfaee
Area

IMmensien ol
Tunk

Surface Area
Woslume

solid Surface
[.oading
Felention Time

Voluee of

(Mol

Thickened Sludge |

Ceravity Thickener (For Raw Sludge)

] Final Phase
Drensily = 20% (1,5%)
ST Wday (105}

2 e m"-‘u._ia}r (3,584 111"'!:!:!3.-‘}
A= 53_'.ffi[:l“I|:_]*,|'F}|] 08 me

14.0m * 3.5m™ * dianks

A=g* 70 *4=6158m' (OK)
V=6158%35=21553m
53760 * 107/615.5 = 87.3 ke/m -day
(K]
T = 215532 6E8*24 =192 hr (QK)
{In case Densily of Raw Slodge
= 1.3%): CHECK
T = 2,1535.3/3,584424=14 4 hr (QK)
Density of Sludge = 3.0%

SI TGO = [,792.0 m*day

LA = 10364510490

T'=538.65690,933*24=18.7 hr (OK)

Phase 1
mame Lell
1030 iday (T0.5)
518200 m'iday (690,933 m'iday)
1152 m'

14.0m * 3.5m™ * lank

A=T® 70T = 1539 m (OK)

V=1539%35=531865m"

10.364% 0P/ 153.9 =073 I.,g."|||_1-r_:|:3],.'
(01K

T=33B.65/518.200+24 =249 hr (QOK)

{(Same Ledt)

same Lefl
103644304 10° = 3455 m*fday

1 In case ol Effective Depth = 4.0m,
Fetention Tmme will be more than
220 hr, Consider H= 3.5m to keep

thickened and Sedimentation zones,

(1 Same e

& In case of sledge is small at the
operation start Time, pipes are
arranged Lo use a gravity thickener
for the Combined Sludge. (Bypass
Pipe Establizh].

T-5.08

O Same Left




5.0, Centrilugal Thickener (For Excess Sludge)

Item Final Phase | Phase 1
Volume of Excess Sludge | Density of Sludge = 0.6%; same Lefl
38,385 tiday (D.5) HLTTE tiday (D.5)
65,3975 m'/day 1,796.3 m'/day
Wolurme of Thickened Density of Shdge = 4.0% Same Leli
Slndac AR IS0 10 7= 0596 m'iday LOCTIEAA.0%10 ° - 2695 m’iday
Centrifugal Thickener TOm'hour * & unil TOm thour * 2 unit
Capacily | .

7-5.29




510,

lem
Walume of Inlet
Sludze

Fequired Yalume

Dimension of
Tank

Fetention Timc

Slodge Storage Tank

Final Phase

1 Gravity Thickened Sludge:

Density of Sludge = 3.0%
53,760 t'day (D3
L7920 m'fday
2 Centrilugal Thickened Sludge:
Densaty of Sludge = 4,04%
38185 vday (D.S)
9506 m'iday
G Total:
Densily of Shidge (Ave) -~ 3.35%
U245 tday (DS
27516 m'fday
Eetemtion Time = 12 hr ahove
0 Operation Time of Dewalering
Machine = 24 hriday.
V' =2751.6%12/24 = 1 376m’
Will be change with Dewalering and
Centrifugal Thickener Building.
Vo1,376m'

T 13027516 % 24 = 12.0 hr showe

7-5-30

IPhuase 1

O Same Leli:

same Lefl
G0 day (105
3455 m'iday
& Same Lell:
samc Lefi
IOUTTR tday (1D.5)
26595 m'iday
(2 Same Lefi;
Density of Sludpe {Ave) = 3.44%,
2042 viday (D5
615.0 m'iday
mamee Lefi
0 =mame Lef

V=6150%12/24 = 308m*
Same Lelt

Vo008 m
T =308WM15.0 * 24 = 12,0 he above




S0l Shedge Dewatering (Centrifugal Dewatering)

Item

Final Pligse

Vaolume of Inler Sludge

Crperation Time
Dewalering Cake Volume

Centrifugal Dwatering

Capacily : s

Density of Sludge - 3.35%,
02145 tiday (1.5}

27516 m'iday

24 hefday Continued Operation
i Stand by Correspondence.
Density of Sludpe = 20.0%
92.145/20,0%10° = 461 m'iday

30m hour * 6 unit

T7-5-31

Flizese 1
Drensity of Sludge = 3 dd4%
21,142 viday (1L5)
6150 m Aday
Same Ledl
0 Same Lefl
same Lefl
2142/ 20.0% 107 = 106 m*day

am hour * 2 unit




512, Composting Facility

_ Item
Volume of Inlet Shodge

Final Plhase

Flse 1

Dreweatering Cakbee:

Drensiey of Sludge = 200005

92,145 tiday
461 m'iday

Drewatering Cake:

Drensity of Shodge = 20.0%
21,142 v'day (D.8)

106 miday

7-5-32




7.6

Hydraulic Calculation



1.4

BASIC DESIGN CRITERIA.

Sewerage System

Combined Sewer System, (Owver OmaxI] wastewater volume won™t inflluence into the

WWIF, because it will discharged at the Storm Overflow Chamber, Reler o Sewer Pipe

Design}.

Formula

Manming’s Formila

n = ALOTE (HP, DRI, S0, 0010 VP, WL FRRPM)

Desipgn Wastewater Quantity {Unil: m!'.":I:LI\']I

Ttems Final Phase Mhase 1 Phase Il Hemarks
Chmax ¥ 12 [41,000 468 040 QaveD) = QmaxD
OrmaxH 5% 000 [RERAINY G0 THI OmaxH = QmaxRI1

O Return Sludge Quantity = Daily Maximum Wastewater Quantity * 100% (Max)

(aily Fluctuation Rate)

Lhaveld = OimaxD

CmaxH = QmaxRIl

= L * Cimax Dy {Deamestic wastewater) + proundwaler

Specilication of Inlel Pipe

(Phaze I} [ 1,300 * [200" * 0.5% * 2Box ; BL=- 3.314 m (L.P.S. Paint)
(Phuze 1T} BT 2,000 * [,700" * 0.4%. * 2Box; BL = - 3.800 m (L.P.S. Point)

Specification of Kffluent Pipe

(2 2.500 mm * 1.2% (HM), L 0O 100m

Omtline of WWTPF Site

1y Location:

Einh Hung / Bink Chanh Dhstrict

21 Advmmmisirative Situalion: Citeen Arca (Foture)

3) Design Ground Elevation GL = + 2.200m {Present condilion GL = + (.600m)




L7 Condition of Outlet
(1% Onatlet: Tae Ben Ko Canal
(2) Water Level of Outlet (Tidsel Rivery HWL =4 1.650m
LWL - -24690m

Nha Be Pomt (100 Year Probability)

LE  Water Velocity, Water Depth, Water Level
(Bottom Level of Inlet Pipey Phoase 1=- 3314 m, Phase I[ - 3890 m

[ LS. Inflow Bottom Level (BL) © - 3890 — 0300 + o0 = < 2,200 m

Item Omaxl) Omaxll Hemarks

Dhischarge m'fs l.632 221 Caveld = CmaxD
4.294 38068

Welooity s 0548 0,905 CmexH= OmaxltH
R ARE [0
Waler Depih m (b 740 01530
Coes0 | 1A
Water Level 1 -4 At =3.260
ﬁ -1.?-;27

Upper Row = Phase |

Lower Bow = Phase 11




1.9

Outline of Wastewater Treatment Plant {Final Pliase)

(1 Primary Sedimentation Tank

(2],

(3.

(el

S.0m™ = 13.0m™ * 30m™* 10 tanks 20 waterway/irain*8 rains,
Overflow Werr Length = 13.0mAwaterway, Including Bypass Waterway
Aeration Tank

L05m™ * 28 0m™ * 5, 5m"" + 10 1anks / rain * & trams

Including Bypass Watcrway

Final Scdimentation Tank

5.0m™ 26.0m™*F 3. 5m™* 1) tanks 20 waterway/lrain® 8 trains,
Overtlow Weir Length = 2T Omdwaterway, Including Bypass Walerway
[rizinfection Tank

5.0m"™ * 54 0™+ 5.0m™ * 3 bends 4 waterway * 1 tank ¥ 1 tran,

Including Bypass Waterway

- . 1y 4 = N :
0 5.0m™ * 27.0m™ * 5.0m"™ * 3 bends 4 waterway * 1 tank * 2 trains,

{ Future: In Case of Two Outtlow System ), Including Bypass Waterway




(1)

(2)

(3)

Design Condition and Future Consideration

Treatment process and capacity is designed in each phasc as follows:

| _ Process | Train Crma [ {m Yy ) _Q]IIEIHH-I'_IHJM
Phase | Madiled Aeralion 118 R 192 00 |
| Phase 11 Maodiled Acration 48 | itk 100 G0 (HH) _f
Final Phase | Conventional Activated 88 12,000 H99.0HH)
L Sludge

Dresign Capacity

Facilitics to be constructed in Phase | and Phase 11 are mainly designed at o capacily of
CmaxD or Omaxll of Phase | and Phase 10, respectively. However, some of [cilities in
Phase T and Phase 1T are designed at @ capacity of Final Phase beeanse of more econvmical
and only B¥% mcrease in design Flow of wastewater from Phase 11 10 Final Phase, The
following items are considered to be designed at a capacity of Final Phase.

1} Phase [ - Facilitics to be constructed =t a capacity of Final Phase
*  Effluent Pipe of WWTT (D250 * 1.2% * 1 unit)
= Conmnection Pipe between Outflow Pit of FST and Secondary Treated Effluent
Tank (02500 % | wmit)
- [nlet Pipe (pressurized) (LA mm * 2 unit)

2} Phase 11 - Facilities 1o be constructed at 2 capacity of Final Phase
= Imsinfection Toank

Feview of Cutlet Location of WWTT in Phase (1

[¢ 135 very important to review inather oullet location in Phase 11 IFeTuent can be Nowed 1o
Kom Cur Canal in addition o Tac Ben Ro Canal, wastewater processing facilitics can be
lowered anc meter, It can reduce the construction cost. The decision, whether another outlet
of WWTT can be inslalled or not, is determined by the result of EIA and other relating
considerations. Therefore, the review will be executed very carctially in Fhase 11 Tt will be
imporlant review beeause hydravlic characteristic of WW TP is determingd.

7-6-4




.8 FORMULA

2.1 EfMuent Pipe / Connection Pipe

(1) Circle Pipe

b (le + 2% LM+ fo) * v {2 % g)

h: Head Loss {m)

fe; Inlet Loss (= 0.5)

[z Cutlet Loss (= 1.0)

2: Gravitalivn Acceleration (= 9 Em/s)

Wi Weloeiy (= VAL mu's)

i Friction Head Loss Coefficient (8 ¥ ¢ nRY = 1)

L: Length {m)
[ Dizvmeter (m)

(2} General Seciion

WE={n" * ¥V * 1 /R

hf: Friction [ead Loss {m)
n: Koughness Coellicient (= 0L013 - 0,010)
I Hydraulic Badios {m)
R = ¥4 {Circular Pipe Flowing [ull)
1= Arca ! Welted Perimeter = B * HAB2H) (General Section)

B: Width (m), H: Water Depth (m)
W= (F*LxV)/{(2*g*R) —[

I Frictiom Head Loss Coefficient (General Section) = 2% * o7/




Disinlection Tank.

(1) suppressed Rectangular Weir

Q=C*Hp*E"
h= [, 54 # H]J-..-.

0 Overllow Rate {m/s)
I Woewr Width {m)
bi: Owverilow Waler Depth {m)

Cr Dascharge Coellicient {=1.54)

{2} Friction Head Loss

h=I*L |

I Hydraulic Slope

[ QMK = [{n * V) /R
R~DB*I/{B 12+

By Wadih ()

IT: Waler Dvepth {m)

(3} Bend Loss: LED Benld

hf=f*viZp*n=14*Vv/2a*n

I Bend Loss Coc et (L4}

i Mmber of Bends

o0



() Inflow Gate (Submerged Orifice)

Q=C*B*H*(2*g*h)

0 Dhscharged Coellcient {= (L]
H: Ciate Width {m)
H: Giate Hight {m)

bz Hesadd Lozs ()

h=[Q/{06*B*HIF*1/{(2*g)

(5) Inflow Gate (Gate Discharge Formula)

| h=[XOT3* B *1/(2*%g)

2.3 Sedimentation Tank

(1) Outflow Waterway (Inlet Waterway): Friction Head Loss

|i1._ I*L |

Iy s Friction Head Loss (m)
I Blope

L: Length {m)

EIR I

I={n*V/R™)




{2y Ouitflow Trowsl;

| .I'I,r il || - Q: II| [L!_ % ]i:]'ll-\-

bz Critieal Depth {m)

r: Mun Uniform Velocity Distribution Coelhicient (= 1.10)
£ Outlet Discharge Rate fm’fs)

B Trough Widih oo

h, = 43 I’.h,_ {Froo Owerflow]

Iy, Water Depth at Upstream of Contracted Trough

0 Bottom Slope of Trough =0

h, = Y (2 # |1L-1 ! he # b5y (Submuerzed Owverflow)

(3} Triangular Nodch (Triangle Weir)

Q=C* K"

0 Discharge {m'/s)
C: Discharge Coefficient (= 1.42)

h: Crverflonw Depth (m)

F =(q ¢ L42)"

q: Overllow Rate Per Motch (m'/s)

(4) Inflow Gate (Case of Entrance Loss f Outlet Loss)

h=15*V/(2%p)

0 In other cases, refer to Gate Discharge Formula
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2.4 Acration Tank ! Distribution Tank

(1) Suppressed Rectansular Yeir

||| [{-f._ﬁ.-'[].Rd*H:l[” |

(2} HMovahle Weir

’W[ﬁ'j —I

0 OverlMow Rate for 1 unit {m’s)

L Dhischarge Coellicient (= 1LEA)
[ Woar Wadth (m)

H: Overllow Water Depth (m)

Lh [C(1.84 * By

2.5 Measurement Range of Discharge at Outllow Weir (Reference)

Refer o Hydraulic Formula Handbook (Japan)

Suppressed Rectangular Weir of Disinlection Tank

B = 5.0m (Maximum Width at Hydraulic Formula Handbeok {Japan))
Range of Water 1ead = 0030~ (R0 m
Measuremenl Range of [hscharpe 4320~ 611,712 m Yday

= A0 - T_ED Vsee

TlHerem B=3530m
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List of Formmla

Bame ol fTormula

Formulas

Application

{13 Manning

W= 0 |lrl‘"|.:| o || 'H__'.'l

W Average Velocity (m's)
n: Boughness Cocflcient
I Hydraulic Gradiend

B Hydrauhe Radins (m)

(2)

Darev-Weishach

{3 Francis

(4] Thomson

()= 1.42h™

(53 Oki

Q= 18hh"

hi= [+ (L /D) * (Vi2g)
F Coellicient of Friction Head Loss
L: Straight L.ength Pipe (m)
1 Dhameter (im]

F=0.02 + 1/2.000D)

L=01.84 * 0™y Full Overflow

L= QL84 * (hy + 1dhy) * 4 by Not Full Overflow

L: Length Weir (m)
0 Owver Quantity {m’fs)
h. hy, ha: Owerflow Depth (m)

bz Owver o Dhepth {m) ¥

Irom Clonercie
Fipee, Walerway

Lash iwron or
Pressure Pipe
with morlar lining
ur Steel Pipes

suppressed
Fectongle Werr

Triangle Weir
Scdimentation
Tank Weir Plate

{0) Bill Maount

Feclangle Wer

R
. >
b |
i [T—— o g
h = bz Length of Weir {im)
R | h: Water Depth {m)
U" [;H:I. |:||._l|'I|'||_:|I:I':Im:c

)z Over Quannity with Water Depth when Gravity Free

Flow (m'fs)

hy: Weir Anple Upstream Water Depth (m)

s Weir Angle Downstream Water Level (m)

n: {Suppressed Weir 1,50, Rectanpgular Werr 1435
Fectangular  Weir 2,50

*

Submerged
Sharp-crested

Weir

Toh- 00




(6}

Fill Maonnt

(71 Tomas-
Camp

(%)

Eoarpsmel

[

T

h,= V3 hel: Gravity Downstream Flow

I, ~ o (2 hel'f WD+ hE - Mon-Ciravity of Downstream Flow
I, : Shape Upstream Side Water Depth (m)
hel: Maximuom Water Depth (m)

il Shape Dovwnstiream Trowgh Water Level (m)
hel= " {cx.{;:lz.-'_:_[H'}

i Kinetic Correction Coelficient by Flow  Velooiy
Ceistribution connection = 1}

0 Downstream Total Flow (m'is)

B: Trough Width {(m)

L1 Hottom Slape Trough Waler Level

Cheerllow
Trough at
Sedimentation

h=fsind{h™ vize
I Head Loss of Screen Bar {m)
|3 Coefficicnt of Screen Section Hars
2 Angle of Sereen (™)
L Blope of Screen (mm)
I Space between of Bereen Bar (mim}

11r|1.|'h v l

— h
‘-.--._-_ g TV
AP TS A T
Vertical section Sile seetion
I 3 A | ]| C
|5 160 F=1.77 p=234 B=1.73
Y () el iy

Ao amendment
af 1 em Head
Loss 1 usually
consilered
rubsbish
accumulated
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[Lavss o Shape]

h=1*v'2g

12 Shape Loss Cocllicienl

[£]
() Outlet Flow 1.0
(21 Bend [ 1.0
# (180~} 1.4--310
(31 Turn (457 013 (CTT elsiin
at (7 0.2 (CIP S
{4) Orifice 10
{53 Inlet Flow 1.5
Keference
Shape nl Fluw S Size o Relerence Eeir aml Chverflow Banag
Weir Hanpe Wil Ty of Lyim} | Lgm) [ Taim) | Limd | Wi | Pon) | 1Fplm)
i ls) Bixhim Chverflow
waler him}
SugprcEsel -0 ILry DO-ALLSD | = 135 36k = 105 (15 {1,340 (1511 .40
Qe [ 49 DA 225 | = 305 (k45 = 1,40 24 LN (L40 .75
| 2= 1.x LU= A | =T LR =211 (LA 13k (.70 .00
[ 1,5 D=4 375 | = 140 (.75 = 2 A5 AN nd .40 | 5
20- 1450 10 DL S0 | = 450 14K} = 3500 01,511 {56 1,200 | .50
AD-3950 in DAL TS0 | 2 6,75 1,561 =525 073 {75 1,70 200
#{This time] Sl T0RD 5.0 LURVELIES [ EI L] a0 1.l =940 040 1.1 o 180
Rectangle 44 | DR0 3G | B030-0270 | =171 (.54 =144 0201 T ik
e | S0 FEel8 [ pndi-oninz | =204 | 0683 | =182 25 (.0 (s
Triangle 225 (Ll DOM-0200 | = 10h | 040 | =nEn i1z 0,13 ik 5l
s (1.50 OG0 [ =132 | 052 | = pan 01.50 (1.6l (LTS

Doty Forroula

suppressed Rectangle Weir

= C*B*h*

L= 1785 + (0002950 0237 * W) * {1+)

Fere in:

0 Overllow (m'is), B Width of Weir (), he Depth of Water (m),
Coefficient {m'"/s), W Height from Botiom of Trough 1o the Top of the Weir {m).

Explamation:

This Formula is used = J15 B 8302, The Adapled Bange is B 0 0.5m, W

h = 0.03 ~ 0L.8m {Use in the Range of h < W and h=3/4)

In this Range, 93% of Flow Cuantity 15 ceram,

Lincertan Ouantity is + 1.7 %,

T-6-12
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i CALCULATION OF HYDRAULIC FROFILE
3.1 EMuent Fipe Head Loss (Disinfection Tank Ougflow Pit Water Level)

lem Ulpat maxly maxH
LRI mid 12,004 U I
'/ 5.926 5090
Establishment Mumber Mumber 1 |
Linit Flow m'is 59246 | 5050
EiMuent Pipe Form ; (52,500 mm (HF) * 1, 2%
__E_'E:.'i;ls't:ulj At m M= <LHR
Length m About 140
Welocity mis 1.207 [ |G
Elfluent Water Level im HWL =+ L6530, LWL = - 2.6'H)
Inlel Lozs 14] (.37 X
Head Ohilel Loss 0] (hi17 01349
Luss Straight Pipe Loss i 11345 0.083
Tatal i 01506 .29
Watcr Level i + 1510 1,950
NOTE: h=({fc +2* LD+ fo) ¥ V2, d=8n 'R R =DV, n= 0013

{Section Arca)
A=m*25* |i4=4909m

(Velocity) W = (WA
WiChmaxl¥) = 39264, 9089 = | 207 mfs
ViOQmaxH) = 8,090/4.909 = | 648 m/s

R=2.500/ =0.625, 3=8*9.8* 0.013%50.625" =0.015

(Hmlet Loss)
W{ChmaxD) = 0.5 * 11,2072 = 0,037 m
hiQmaxH} = 0.5 * 164872 - 0L.06% m

{Outlet Loss) _
h{QmaxI¥) = 1.0 * 1,207/ 2 =0.074 m
hiQmaxH) = 1.0 * 1648528 = 0139 m

(straight Pipe Loss)
hiCmaxD) = 0015 * 1HK2.5 * 12072 = 0.045 m
b QmaxH) = 0015 * 1HV2.5 * L6485 2 = 0083 m

[(Water Level)
WLIOmaxI) =+ 1.650 + 0156 +ee=+ 1810 m
WL{QmaxH)=+ 1.650 1 0.29] + =+ 1950 m
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32

Ihisinfection Tank, Outflow Weir Tead Loss
(End Point Water Level of Disinfection Tank)

Ttem T maxIy Cromax I
Chuantily m i 12,000 G 00
b s 502G SR LAY
Eatablizlonent Moumber sumber 1 I
Unit Flow s 5.026 w000

|.}|I'I'I.'ll'l'l‘¢;;iL; al CheerTow Werr

Suppressed Rectangular Weir B

3.0m (Fixed Weir)

Prownstresm Water Level m + 1811 + 1.950
Weir Level m + 2000

Chverllow Water Depth mn 0,746 0.8
Water Lewvel m +2.750 + 2.920

MNOTE:

I'l. T_]_:.q'!'l'l{ | K * F.:Ia.:lll :

Comment:

e,

(Waler Level)
WLIDmaxDd) =+ 2000 + 0730 + o =+ 2750 m
WLIOmaxI) =+ 2000 + 0918 + o=+ 2920

{Overtlow Water Depth)
h(Qmaxly) = |5.296/1.84 * 5.0)]*° = 0.746 m
hiQmaxH) = |5.0904 184 * 5.00]"° = 0918 m

In case of ILW_L of discharged river, it is possible to discharze by gravily

Hecause the top level of discharped weir 15 set higher than the High water
level in the discharged pit. therelfore, hydraulically, it is separated froem
discharged river. Therelore, gate at discharged point or closing equipment
15 not hyvdraulically necessary.
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3.3 Disinfection Tanlk Inside [Head Loss (Inlet Point Water Level of Disinfection Tank)

Ltem Unit QumaxD | QmaxH
Cluantiy 5 _|_||'1;'d 512400 G0 000
ms 5.026 2090
Establishment Mumber Mumbier I I
Unit Flow m'fs 3.926 | HA1)
Dimension of Disinfection Tank E S0m * 54 0m™ * S * 1 bend 4
walerway * L fank
Dovwnstrenm Water Leve) i1l + 2750 + 2,920
| Velovily _ s 0.237 1,313
Straighl Pipe Loss m (.00 (1002
Head Loss | Bend Lass 1 (L2 002 i
Tostaal i 0.013 1,023
Water Level m + 2. 770 k2050

NOTE:

hy=1%L, 1= (VY = [{n * VW),
R=B*HA{B+2H) h~14*Viu*n
(Velocity) V' =(0A

ViOmaxl)) = 5.926/(5.0 * 5.00) = 0.237 mis
ViQmaxH) = 08050 * 5.17)= 0313 mis

{Hydraulic Slope)
QmaxD) = [(L013 * 02370166777 ] " = 4.803 = 10°
WmaxHy= (013 * 031307168577 T = 0685 = 10°

(Hydravlic Radins)
RiCQmax1d) = 5.045,0045.0 4+ 2 * 5.00) = |.667 m
RiQmaxH) =50*3 17501 2* 517 =1.085m

{Iriction Heard Lnss)
hL{Qmax)) = 4,803 * 10" * 54.0 * 4 =0.001 m
hi(QmaxH) =9.685 * 10" * 54.0 * 4 =0.002 m

{Bemd Lass)
hi{Qmaxlly = 1.4 * ,2372g * 3
hi{QmaxH) = 1.4 * 01,3132 * 3

0012 m
002 m

{(Water Level)

WLIOQmaxD) =4+ 2730 - 0013+ =+ 2770m
WLIOQmaxID) =+ 2920 - 0023 + =+ 2450 m
(Disimtection Tank Bottom Level) 11 =50 m
Bl.=-+ 271 3000 =- 223 m
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3.4 Disimfection Tank Inflow Gate ead Loss
(Inlet Pit Water Level of Disinfection Tank)
Item Uit ChimaxDy Lmaxkl
(Juantity i 512,000 o049, (00
T T i e
Estahlishment Numbes Mumber I | ]
“Unit Flow s ANZG BRI
Downstream Water Level ' mn 4+ 2770 I 2,950
Dimension of Inflow Gate - 2.000mm™ " * 2 000mm’™ * | Gate §
Weloity ' mis 1482 2,023
Cinte Head Loss (1] 1,1 !!_':3 3l3
Water Lewvel m I 2040 + 3,270

NOTE:

By pass Waterway Line (Bypass Gate = 2,000mm * 1 Gate + Stop Log)
Inlet gate (2,000mm™ * 2.000mm™ * 1 Gate )

h=1.5*V"¥2z orh
(Velocity) W =0/A

[ON0.T3 * B* H)]" * 1/2p

VI{Qmax[¥} = 5926420 * 2.0) = 1482 m/s
VIQmaxH) = 8.090/2.0 % 2.0) = 2.023 m's

(Gate Head Loss)

hiCmaxD) = 1.5 * 148272 = 0.168 m
0313 m

hiQmaxH) = 1.5 * 2,023 12g

(Water Level)

WELEDmax [ =+ 270 0168 + =+ 2,940 11
WLIOmMaxH)=+ 2930 + 0313 + =+ 3270 m

7-n0
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25

Disinfection Tank - Secondary Treatment Water Tank Connection Part Heqd
Luoss (Water Level of Sccondary Treatment Water Tank)

Ttem IInit Omaxy Cremaxll

Quantity md [ 12000 L 609000
m's | 5.926 . £.0100)

Establishment Number Number I I
Linit Flow s 592G £.000)
Dowwenstrem Watcr Level m 2040 + 3,270
Dimension of Connection - 5.0m"
Section Arca m’ 250
Connection Method Direet Conneclion
Veloeiy ms 0.237 ' 0.324
{.'l:|-1:n-_'r_:_|m|1 Part Head Loss m .00 . .00
Water Lewvel [ + 2050 | + 3240

MNOTE:

V=0A h= 15 * V2

[(Section Area)
A=50%50=250m"

(Velocily)
ViQmax[) = 5.920:25.0
WiOmaxH) = 5000250

0237 mfs
0324 ms

{Connected Part Head Loss)
h(QmaxD) = 1.5 * 0.237/2g = 0.00M m
h{QmaxID) © 1.5 * 0.224%2p = 0,008 m

(Waler Level)
WLIOmaxDD) = 2030 + 0,004 + o
WLIOmaxHY =+ 3,270 + 0,008 + o

E2O50m
L RO m




L Secondery Treatment Waler Tank ~ Final Sedimentation Tank, Outflow Pit
Connection Pipe Head Loss (Final Sedimentation Tank Outflow Pit Water Level)

[tem Unit | Qmaxl) | CraxIl
Cuantity mad | 512,000 (499,000
e T AR e i
Establishment Mumhber Buinleer 1 | 1
Uit Flow : m's 5.926 LAY
Downstream Water Level _  m + 29510 _ : + 3.280
| Dimension of Fipe Connection i (222,500 (51"} * | pipe
=ection Arca m’ R L
Lenpth m About 65
Velocity _ ms 1207 REEE
Conneetion Pipe Head Loss i .14 0.262
Water Lewel 1! + 3,000 + 3,550

NOTE: |h.=¢1.5+5* L/ * v 2, R =D = 2504 =0.625
S=8*p*n k" n=0013

{Section Area)

A= ¥ 25 * 14 =909 m

{¥elocity)

VIOmaxD) = 5 926/4.900 = 1.207 m

W{OmaxH ) = B0WEL 9009 = 1045 m

(Connection Pipe Head Loss) & =8 * 9.8 *0.01370.625" = 0,015
hiQmasD)) = (1.5 + 0.015 * 65/2.5) * 1.207%2g = 0140 m
h{QmaxH) = (1.5 +0.015 * 65/2.5) * !.{i-'lH.!."E_l_] =126 m

[Woater Level)
WLIQmax ¥ =+ 2930 - 0140 + o =+ 3,000 m
WLIQmaxH) =+ 3280 L0262 + =+ 3,550 m
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)

Final sedimentation Tank, Outflow Waterway Head Loss

(Final Sedimentation Tank, Outflow Waterway, Upstream Water Level)

Ttem [Tt Dimaxly QmaxH
(Juantity omdd L 3200 693,000
m's | 5,926 B.A100)

Mracess al
Calculation

Fail-saliely.

(Dpen walerway )

B = 2.0m

Final 5T

AT

Primary 5.7

I'rimiary 5T

Al

Final 5.7

Murmally the Head Loss of waterway svstem i high, iCall the waterway is designed
by open waterway. therefore the combination system of pressure pipe and open
wittcrway are wsed for desipning. Head Loss is caleulated by longest walerway for

(EABCH To Secondary Treatment Waler Tank

O %

380 . |
=
e i 2080} | 3780 ” 4.-"8';}
| !
: |
! tut
| I
1 1 1
T
| I
. it
b bl
14450 | Q | 38Q Il 4780
| i
| {1

{f}m N waerway

o O ® ( Qi@

() Davision:

(1 Dvasion:
(191 Ihvision:

(M Dhivision:

(A Division:
(B 00" Bend;

(107 907 Hend:

(080 Dhvision:

AfRA);
A0k ),
AE )
a8 O
AE 0,
Al
MR
178 O

o P T T o ot o et o e o [

Drstribution Tank (4 [ivision * 2 trains)
Bypuss Waterway (Open), B -

f--G) Frend 90"
-d-

— (I‘) Bend 90"
Pressure Pipe =2.0m

©

1.5 m

Lo 100 fAboul)

Pt

L u 185 m {Abuoul), Pressure Pipe

Pt

Lo L20 m dAbeul)
Lo L2000 m f ALl
Lo 1200m LABou)
Lo T2 m { Aot
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(1}

Fart (A) Critical Depth (Part {A) Downstream YWater Level)

Ttem Lnit rmaxIy CimaxIl

Quantity m’/d Jslzgeo L. 699,000
m'/s 5.926 5090

Flow Rote - RO ::u.':!.*.'-u
Linit Flow m'/s 3,704 5.056
[dowenstream Water Level 1 + 3.9 i + 3,551
Dimension o Waterway - 20m" * 1 {open)
Critical Depth m 0.7y | (.595
Hottom Level m + 2.7
Water Level 1 + 3430 | -+ 3601

MOTE:

h =110 * OF ftz * B Y]LA3

(Watler Level)
WL Chnax [

{Critical Depth)
b Qa3 =110 * 3-.]’-04:' A9.8* 200" =0.727 m
hiCmaxH} = [1.10 * 5.056" 9.8 * 2.0° 9] =0.895 m

P20 02T 4= 34300 m
WL{CHnaxH) = + 2000 + 0,895 + o = + 3,600 m




(2)

Part {(A) Friction Head Loss {Part (A) Upstream Water Level)

ltem Llnit Crimax T maxH
Quantity 1L N R 512,000 699,000
s 5.926 B.090 -
Flow Fate Munther 58 Q) 580 =
Lot Flavwr ms 3,704 2030
| Downstream Water Level 11] + 3,430 + 36010
[imension of Walerway - 20m™ * 1 fopen)
Length m Ahout 100
Water Depth m 330 () H)
Velocity _ re's 2,537 2 HM
Bottom Level i + 2,700
Frietion Head Loss S 01,344 0,361 =
Water Level m + 3.780 + 3,970

NOTE:

V=0/A; I=[(n*VIR™: h=1*L
KR=B*HAB+ 2} n=0.013

(¥elocity)
VIQmaxD) = 3 T04NZ0 * 0.730) = 2,537 misec
WOmanET) - 5056420 * Q81 = 2,809 mise:

{Hydraulic Radins)
RIQmaxI))=2.0* 073042 « 2 ¥ 07300 =0.422 m
Q) = 2.0 * 090042 + 2 * 0.900) = 0,474 m

(Hydraulic Shope)
I{Qmax)) = [0.013 * 2,537)/0.422°P = 3 436 * 107
HOmaxH) = [0.013 * 2 809%0.474 7 = 3008 * 107

(Friction Head Loss)
B maxly = 3430 % 107 * 100 = 0,344 m
h (CQmaxIl} -~ 3608 * 107 * 100 = 0,361 m

(Waler Level)
WL imax D)
WL s}

FAARD 03 4+ = - 3 TRED
FAGIM + 0361+ 0= +3970m




(3} Part (B): 90" Bend Head Loss (Part () Water Level)
Tteim Ulmit ChimaxDy JmaxH
Quantily mid sla000 L 633,000
s 50246 B9
Flow Rate . 480 43 Q
Lina Flow m'is 2.9a3 4.045
Downstream Water Level m + 3780 +3.970
Head Loss m 0 | 1k
Waler Lovel m + 3. 780 + 3971

NOTE:

90" Bend Tlead Loss al pit “part {B)" is neglected. because a bottom clevation of the
pit is designed w0 the same level as invert of Pressure Pipe.

However Head Loss Inlet and Outlet, and Friction Loss of Pressure Pipe is
considered.
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(1)

Part (C): 'ressure Condoit Fipe H

ead Loss (Part (C) Upstream Water Level)

{=ection Area)
A=2.0* 2.0 = 4.000 m’

{Velocily)
WD maxH) = 40554, 00H = |

{Hydramlic Radins)
R=2.0%202.0:2%20)=10

i(Tnlet and Ouitlet Loss)
h{QmaxI =15 * 0_74|_'f::g
h(QmaxH)=1.5 * 1.011°2

(Straizht Loss) )
BE hmaxnDey - (00037 * 0041
W ECmax Ty~ (0137 * 1011

(Waler Level)
WL maxDd) =+ 3730 + (10
WL{ChmaxH)y =+ 3901 = 01,1

Tiem Limat O 1) CmaxH
Quanuey | i -1 099000 ..
m'fs 5.926 £.090
Flow 1Lan: Num_lu:r 478 1) 448 O
it Flow m'fs 2003 4.045
Dhownstream Water Level I + 3,780 +3.970
Inmension of Pressure Pipe - 2.0 m™" 2.0 m"™"* 1 (Pressure Conduit Pipe)
Seclion Area '’ 4000 ]
Lengih i About 185
W¥elociy s 1,741 [.011]
Hezaal Inlet itlet Loss om {1,042 0,07 H
Loge | Straight Pipe Loss m 0.029 (053 —
o Total m .07 1 0133
Water Level m I 38060 + 4,110
NOTE: |[h=15% V"2 Wi {o® * V2 * Lyp'®
R=B"*IBII) . V=0/A;n=0013

WiDmaxD) = 2000 00H = 101L74]1 mds

A1 m's

A07 m

0.042 m
= (LR m

2 ISIN0.667 0 0.029 m
= 18310.667" - 0.055 m

T+
A3+

1RG0 m
P 1 m
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(3)

Part (D) 90" Bend Head Loss (Part (1) Water Level)
Item Unit ChimaxlD OmaxH
Cantity moid | 312,000 | SN 699,000
N s 5.926 5000
Flow Rale : a8 0 48 0}
Linit Flow m'fs 29061 4.045
Downstream Water Level mo +3.860 +d.110
Head Loss I i il
“Waler Level i + 3460 +4.110

NOTE:

The Hend Loss will be neglected, beeause wpstream of the bend is open
Waterway, However Head Loss of Inlet, Owlet and Loss of Pressure Pipe i
considered




(&)

Part (E) Critical Depth (Part (E) Downstream Water Level)

{Critical Depth)

(Waler Level)
WL Dmax)
WL maxl

Item Lnit max D Oz
Quantity mid L2000 699000
mYs | 5920 £.090
Floswe Bate - AR 0 45 0
Unit Flow s 2963 4115
Downatream Water Level m + 3800 +4.110
Dimension of Walerway 20m™ * 1 {open)
Critical Depth om 0.627 | _ 0,771
Bottom Level m 3400 Sy
Woater Level I +L030 | 4,180
INOTE: h=[1.10*Q iz * B )"

F3A00 0627 + =+ 403 m
FI3AMN 0771 + =+, 150 m

h(QmaxIy) = [1.10 * 2.963" (9.8 * 2.0° )]"7 =0.627 m
h{QmaxH) = [1.10 * 4.045% 42.8 * 200" =0.771 m

L (R




(7 Part (E} Friction Head Loss (Part (E) Upstream Water Level)

Ttem Unit Qmaxy miaxH
Quantity m 512,000 699000
s 3,926 A0
| Flow Rate MNumnber | A8 O AR 0
Linit Flow _ m'fs 2963 4045
Downstream Water Level m + 4030 + 4,180
Dimension of Watcraay . 20m™ * 1 fopen)
Lengeil (1)1 Aot 120
Water Depih m r.o30 (b, 7R
i-r_tuu:t:.-'_ m's 2.352 _ 1593
Bottom Level 1] + 3,400
Friction Head Loss n 395 0410
Water Level m + 4,430 + 5490

ETR I |

NOTE: |V=(/A: 1=[(n* VIR h=1%L
R0 HAR A+ 2 n=0013

{¥elocity)
VIOmaxD) = 2963420 * 0.630) = 2,352 mis
WIOmaxiD) = 40457020 * 0,730 = 2,593 m's

(Hydraulic Kadis)
FimaxId) =20 * 06302 4+ 2 * 0630 =0.2387 m
R{QmaxID) ~ 2.0 * 0.780/(2 + 2 * 0.780) = 0.438 m

(Ilydraulic Slope) )
Qmax1)) = [0.013 * 23500387 =315 * 107
HQmaxH) = [0.013 * 25300438 ) = 3416 * 107

(Friction Head Loss)
h{ChmaxDy - 353157 107 * 120 = 1,398 m
h(Cmaxi) = 3416 % 107 * 120 =0.410m

(Waler Level)
WELAmaxD) =+ 4030+ 0308+ = +4430m
WELOmaxH)y =+ 4 180+ 0410+ 1+ 4.590m

T
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Part (I} Friction Head Loss (Part (F) Upstream Water Level)

(Velocity)
ViChmax )

Rt ymax [
R hmaxI T}

b max D)
b maxIl)

D300

(Hydraunlic Radius)
207 O30 2+2% 103N = 0,507 m
ORI HE(2+2%1.190)

{(Hydraulic Slope)
{OQmaxldy = [B013* 1079005077 = 4,867 + 107
[(QmaxH) = [0.013%] 275)0.5437 = 6.202 * 10"

(Friction Ilead Loss)
4867 * 107* 120=0.058 m
6202 = 107 % 120=0.074 m

(Waler Level)
WLIOmaxD) = + 4430 + 0038 + o
WLIOmuxH) =+ 4,590 + 0,074 4 o

(20%1.030) = 1,079 m's
V(QmaxIl) = 3.03:402.0%1.190) = 1.275 mds

05343 m

#4490 m
LA AT m

Ifem Umit Chrmax Crimax Il

Cuantity R Lo ) I 2000 ) 6000
mis 3026 o s
Flow Hate Mumher B} E)
Unit Flow s 2200 3034
Downstream Water Level m i 4430 - 4.500 :
Dimension of Watcraay e 20m™ * | {open)
Leneth [ About [20
Woatcr Depih im L0 L1t
.\.-'u:]c:u:lz}' _ s L.OF 1.275 ]
[rortlorm Level I ) b 300 _
Friction Head Loss m .05 RIEE
Water Lewvel m I 4400 I 4070
NOTE: |V =0/ 1= [(n*VIR]: h=1*L
R B*HAB+IH); n=10,013

T-0-27
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Part ((z) Frietion Head Loss (Part (G) Upstream Water Level)

Item Limit imaxly CmaxEl
Cuantity md CS1zoon Chewaan
m'fs 3426 5040
Flow Rale MNurmber R0 2I80)
Linit Flow ) m_:'_.fs. 482 2023
ownstream Water Level m 4,490 + 4670
Dhimension of Walerway 20m™ * (upen)
Length _ m About 120
Water Diepth 1] .00 1.270
Melociby m's R 0,7
Botlom Level i I 3.400
Friction llead Loss m 0021 0028
Water Level I 4,520 + 4T i

MNOTE:

V =QrA; I=[(n*VIR™); h=1"L
R = B¥*H/{B+2H); n = 0.013

(Velweity)
V(Qmax1)) = 1LAR2(2.0%]1.090) = 0680 mis
V(QmaxH) = 2.023/2.0*1.270) = 0.796 m/s

(Hydraulic Radius)
R{Cmax Dy} = 2.0% 10904 24+2+ 1 090) = 0,522 m
R{QmaxH) = 2.0%1.270/42+2*1.270) = 0.559 m

{Hydraulic Slope) _
[{QmaxD) = [0.013*0.6800/0.522°%) = 1,859 * 10"
L CQmaxH) = [0.013%0.796)0.5507 " = 2,325 =10

i(Friction Head Loss)
h{QmaxD) = [E39 * 107 * 120~ 0.022 m
h{OQmax[=2325+ 107" * 120 - 0.028 m

(Water Level)
WLIODmaxDD) =+ 3490+ 0022 + o
WEL{OmaxH) =+ 2.670 + 0028 + o

Fd sMbm
< TIHE

T-6-2%




(1)

(Water Level)
WLIQmax]) =+ 45320 1 0005 < =+ 4,530 m
WLIQmaxH) =+ 4700 1 07 + o =+ 4710 m

(Hyvdraulic Radius)
R{Cmax[D)=2.0* 11204204 2 * L1200 = 0,528 m
R{CQmaxH)= 2.0 * 1.300/2.0 4

{Hydraulic Slope) _
[{QmaxD} = [O13*0.331)140.5287'] = 4339 *10°
[{QrmaxH) = [0L013*0, 3890565777 = 5.475 *1°

(Friction Head Loss)
hiQmax1y) =4339 * 107 = 120 = 0005 m
hiQmaxH) = 5475 * 107° % 1200= 0.007 m

2% L3 = 0,565 m

Part (H) — Friction Head Loss (Paret (1) - Upstream Water Level)
Ttem Limit CmaxIy s H
Cuantity . _a12e0n oaeono
m'fs 54026 B050
Flow Rate Mumber 18 O /R O =
Unit Flow s 1,741 10611
Downstream Water Level 1 + 45210 + 4700
[imension of Waterway - 20m* * 1 {open)
Length m Ahout 120
Waler Depth m 1,120 1.300
Weloeily f's 321 (.280
Hotteim Level 1 + 3.0 -
Triction Head Loss m (005 {1,007
Water Level i +.530 + 4710
NOTE: |V=0/A1=[n* V¥R " h=1*L
R =R *H/{B+2H); n= 0013
[(Velocity)
Wi max D = 074 LA20%101200 =4L33]1 s
WimaxIT) - LOLLT20% 13000 = 0,38% /s




i

Final Sedimentation Tank, Outflow Trough Head Loss (Trongh Upstream Water

Levell: Free Overflow

ltem LRFTH max Iy {JmaxH

Quantty wd s | o
s 3926 &40

Estahlishment Number Mumher 207 3+2=120 320
Linit Flow ' m'/s 0019 01025
Duwnstream Water Level ) m +4.530 _ +4.710
Trauzh Width I {1,500
']'Jn;:lug_gll.l]nll:nm Level m AL
Trough Hottom Slope e 1= ==
Trough Head Loss : m 0.005 0.113
Woater Lovel m | + 4,900 + 4,920

NOTE: | h=[1.10 * Q%fg * BY)]", h,= V3 * h, (Free Overflow)

(Critical Depth) _
he (OQmaxDy=[1.10 * 0019798 * 1].::u-':j||"'=c =055 m
he (QmaxHy=[1,10 * 00255098 * 0.55)"° = 0.065 m

(Trowgh Head Loss)

i (maxDy = W3 * 04055 = 0095 m
hiQmaxiD) = V2 *0.065=0,113 m

(Woater Level)
WLIOQmax1)) =+ 4800 1 0095 + @ =+ 4,900 m
WLIQmaxH) = + 4800 + 0113 + =+ 4920 m

T - ME
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Final Sedimentation Tank, Triangular Notch Head Loss
(Final Sedimentation Tank, Water Level)

_—

Mumber of Nolch

Mumberfwatcragy

| Botlom Lewvel
Crver Tow Dieplh

Ttem LUmit Chimaxld Chmaxll
nantity m'fd 512,000 094, (M
= TR Nt e
Establishment Number Mumber 20 E=100 a0
Uit Flovw ms (LO37 0051
Downstream Water Level m L R | + 4,920
Triangular Match Form - Wear Mate (Triangular Weir)
Notch Depree Maim T{Trough L = 27.0) i]l.-'.".1.l'.ij.|.l_'i".E|.":.l'_]

PFEITN= 154

Water Lewel

i i 5 000
i .02 0032
m A 5030 + 5.0:40

NOTE:

h={g/1.42)"

2L

(Waler Level)
WL mux D) = + 5.00H) + (0,029 + o
WLIOmaxH) =+ 5.000 + 0,032 1 e =+ 5.040m

(Cuantily per Motch) )
V{OmaxD) = 0037189 = 1958 * 107 m*s
ViDmaxH} = 1L031/189

(Overflow Depih)
h{QmaxD) = [(1.958 = 107" 11427 = 0.029 m
himaxIly - [(2.698 = 107 /1 _4;;5]‘" = (1032 m

2698 * 107 m'y

EAN3m

(Final Sedimentation Tank Bottom Levely 110 3.5 m
PAOR0 — 3500 =+ 1,530 {most shallow point)
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J.10 Final Sedimentation Tank, Inflow Gate Head Loss
(Final Sedimentation Tank, Upstream Water Level)
Iftem Unit Chimax D Crmx H
Cuantity mil | UEA{'UU LA O
e TR E e e i
Estahlishment Mumber Mumber 10580 K
Unit Flow m's | (0145 0.175
Diswnstream Water Iﬁx-cl- m + 5,030 + A0
Dimension of Gate . I SOomm'™ * S00mm™ * {0 pes
Velocity m/s 0.502 0.700
Crate Head oss m 0027 IRAERS
“Water Level i + 5060 k5080

MNUYIE: Return Shodpe = Qmax iy * T (Max)
h=135*Vila V=(}A

(Veloeityv)
WiChmax DY) = U LEA0S * 0,5) = 0,592 s
V{CmaxH)} = 0L 17500,5 * 0,5) = 0.700 m/s

(Laate Head Loss)
h{QmaxId)= 1.5 * 0.592%/2p = 0L.027 m
h{QmaxH}= 1.5 * 0.70072g = 01,038 m

(Waler Level)
WELAOmax Dy = + 5030 = 0,027 + o = 4 5060 m
WELAChnaxil} = & 5000 #0035 + o =+ 5080 m
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Acration Tank, Overflow Weir Head Loss (Aeration Tank, YWaler Lavel)

Itemm Limit CmaxId DmaxH
Cuanlity m'id 10244 0D 1,210,000
B —— T R

Establishment Number Mumber | LiyFR=a1) 500

Unit Flow wls 148 0175
Dowmnstream Water Level m 5060 + 5080
Creer(Tow Werr Form - Suppressed Rectangle Weir, 3 = 8.25m
Woer Level m + 5200

Overflow Depth m 0.6 0,051

Waler Level m + 5,250 + 52610

MOYT'E:

L

(Water Level)
WA max )
WL maxI]

[ b= [Qi(1.84 * B .
(Chwerflow Depth)
hiCrmaxD) = [ L4801, 84 * 8,257 = 0046 m
h{CrmaxH) = [(L173/1.84 * .25 = 0,051 m

{Acration Tank, Bottom Level) 11
k5230 - 5,500 =-0.250 m

P 5200 + 0,046 + e = - 5250 m
P20 05T 4o -

I 5.200 m

55m

Tele- 33
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Avration Tanl, Inflow Movable YWeir Head Loss
(Aeration Tank, Intlow Waterway Water Level)
Item Limit (maxld | Chnax H
Cuantaty mid 02,000 (e 100
e e T S .
Establishment Number Murmnber 10+ E- 80 i Hib
Unit Flow m'fs (074 101
Diownstream Water Level m + 5,250 +5.260
Lhmension of [[].j:!l:l'-'n-' Blovable Weir Mowvable Weir, B o 300mm
Wor Lewel m + 5,500
| Overllow Depth m | . 0.1806 0.229
Water Level [ + 5,040 + 5730
NOTE: | h=[0Q{1.84*B)*°
(Crverilow Depih)
W QmaxD) = [0.07441.84 * 0,5 = 0. 186 m

(Water Level)
WLAOmax[¥y =+ 5500 1 0,186 + o =+ 5,09 m
WL{CQmaxH)=+ 5500+ 0229+ =+ 5730 m

b QmaxHp = [0, 101/(1.84 * 0.5 =0.220m

-3
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Acration Tank, Step Movahle Weir Head Loss
{Acration Tank, Step Waterway Level)

licm Unit QmaxD OmaxH
Chuantity i 12 M 0499 0
R R 5926 | R0
Establishment Number Mumber 80*4-120 320
Unit Flow i s .01y .25
Downstream Water Level m I 5,250 + 5,261
Dimension of Step Mevable Weir - Movable Weir, B = 500mm * 4 placestank
(4 Pomt Step)
Woer Level m + 5500
E{_I]nw [3epth o om 0.075 11,090
Watcr Level I + 5.580 + 5500

NOTE:

h = (X184 * By]*
(Overflow Depdln)
i e 100

(Water Level)

[0.01941.84 * 0.5)]"" = 0.075 m
hiQmaxIl) = [0.02541.84 * 0.5)]"

004900 m

WLIQmaxI) =+ 5,500 1 0073 + ==+ 35580 m
WLIQmaxH) =+ 5,500 + 0.0M + =+ 5590 m

T-n-0h




314 Primary Sedimentation Tank, Outflow Trough Head Loss (Primary Sedimentation
Tank, Outflow Trough Upsircam Water Level): Free Overflow

Item Uimit ChnaxD ChinaxIl
Quanity BB ETE N L
: m's | 5920 8.090
Establishmen Number Mumbce 20*5*2=324) i
_ Lt Tl /s LIRIIR | U.U'E__S
Lownstream Water Level _ m + 560 B 5730
Trough Width m 0,501}
Trough Bottom Level m + 5,800
Troust Bottom Slope A =0
Critical Depth & Trough Head Loss m [ nnd T 0113
“Water Level I + 5.900 T

NOTE: | h=y3*[1.10 * Q% * B)]"* = Free Overflow

{Critical Depth and Trowsh Head Loss)

i Chmaxy) = '-J';‘:_* [1.10* 0019495 * [“i'..‘:nljlj"1 =009 my
ho(QmaxH} = 43 * 110 * 0025598 * 055" =0.113 m

(Water Level)
WEAOQmax Dy = 4 5 800 -+ 0004 + o =+ 5 901 m
WILOmaxHy =+ 3800+ 0113 + =+ 59201

y




305 Primary Sedimentation Tank Triangular Noteh Head Loss

(Primary Sedimentation Tank Water Level)

| Triamgular Motch Form -

Tty Limit Omaxly ChmaxH
Chuantiry m'fd S12IH) GU G
e 5 g e
Eatablishment Mumber Ml HIEE=] 60 [ ful
Unit Flow — 0.037 0051
Davwnatream Water Level 1 ] + 5.':m[l + 5.9

Wear Plate { Triangular Weir)

Motch Depree I'ilch'm 7 {Trough, L = 13.0méwatcrway)
Number of Motch Number/waterway i*13.0=191

| Botlom [evel m =g + G.0HIH) -
Overllow Depth m 0.038 | 43
Water Lewvel m + G010 [ Ensl

NOTE: | h={g/l.42)"
(Owverfow Rate per Notch)

{Overflow Depth)

i Water Level)

Qlidmax[¥) = 003791 = 4066 * 107 m'e
q(QmaxH) = 0.051/91 = 5.604 * 107" m%s

hi{Qmax) = {4066 * 1071 42" = 0.038 m
hiQmaxH) = {5.604 * 1071 427" = 0.043 m

WLIQmaxD) = 1+ 600 -+ 00058 + o =+ 6,040 m
WLIQmaxID -« 4 6,000 + 0043 + o =+ 6.050 m

(Prinury Scdimentation Tank Boltom Leveld H = 1.0 m
BL =+ 600 — 3,000 = & 3040 m {most shallow point)
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Primary Sedimentation Tank, Inflow Fovable Weir Head Loss
(Frimary Sedimentation Tank, Upstream Water Level)

(Water Level)
WL maxD)
WL a1}

Tt Linit Chmaxly | Chimax I
Cuantity ' 512,000 695 000
B e R Tt goon T

Mumber Murnbser | [ R=50) g0
Ut Flow m'is 0074 0,101
Downstream Water Level 1 + bl RS0
Ihm-.:::s.i_ﬂ:u:_[;i' Inllow Movahle Wer Mowable Weir, B = 300mim 1
Weir Level m + 0,200 I
Ovverilow Deplh i UNE. I 1.229
Woater Lewvel I + 0,3 + 1.4.3100
NOTE: | h = [{xi1.84 ='=ﬂ|m ok

(Overflow Depth)

h{CQmax Ty = [(A7441.84 + U_:’-]]i:': (1 L&86 m

h{QmaxH) = [(LIN1A1.84 * 0.5 =0.229m

Fa 200 O RG 4o =+ G.3H m
Fo 200 00229 4+ o= -+ 6,430 m
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AIT  Bypass Walerway Critieal Depth
(Part of Final Sedimentation Tank, Downstream Water Level)

Item Unid iz Crinax

Chuantity mid | 512,000 e 599000
s 5,026 E.090

Estabhishment Number Mumber b b
Uit Floww s 741 1.011
Downstream Water |evel 1 +4.530 + 4. 710
F.5 T, Walerway Botlom Level 1 b 300
Dimension of Waterway - L5 m " * 1 {open)firain
Critical Depth _ m 0.301 i 0371
Bypass Walerway Bottom Level i1 4,700
Water Level m + 50110 | F 5080

NOTE:

{Critical Depth)

(Waler Level)

b= [(L10*Q W (e * B

WL hnax[¥) = -+ A TFIHY =+ 0,301 4 o
WL{IChnaxH) =+ 4 700 = 1.371 1o

hiChmax?) = [1.10 * 0.7415/9.8¥1.5%)]"" = 0.301 m
M QmaxH} = [1.10* LO1TE*1.55" = 0371 m

F 5010 m
5080 m
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A8 Bypass Waterway Friction Head Loss
{Part ol Final Sedimentation Tank, Upstream Water Level)
|
Item Limit CmaxIy Chnax H
Quantiy | mid 12000 G900 ...
a - m'fs ] 5.926 - R
Establishment Number Mumber & . i)
Linit Flow s 0,741 1011
Downsiream Waler Level m + 50011 + 505
Dirnension of Waterway | - .5m " * 1 {open)irain
Length ] 1] Aot 50
Water Depth f g 0.310 |_ 0350
."."r:lnc:ll';r m's 1.5% 1774
| Botlom Level m + . TIH)
| Friction Tlead Loss m 0,098 0. 100
Water Level m + 51110 + 5180
NOTE: |V=0QA; I=[(n* V)R] h=I*L

R = BHIABHIHE n=0013

(Yelocity)
Y{OQmaxD) = 074 LA*0510) = 1,594 m's
ViCmaxITy - LI LA%0380) = 1774 m's

(Hyvdranlic Radius)
R{QmaxD) = 1.5%0.31041.54+2%0.310) = 0.219 m
R{CmaxH}) = 1.53*0. 3804 1 31 2% 03800 = 02532 m

(Hydraulic Slope) _
L{QmaxDy) = [0.003%1.594)0.219" ' = 3.253 *1p°
[(ChraxH) = [0.013%1,77000.25227)F = 3341 *107°

(Friction Head Loss) _
hiQmaxl)) = 3253 * l["?"_‘ =AD=0,018 m
h(QmaxH) = 3.341 * 107 * 30 = 0,100 m

(Water Level)
WELIODmaxD) =+ 30+ 08 +a =+ 5110 m
WL{OQmaxH) =+ 3080 1 00100+« =+ 5,180 m

7 - 6=




319 Bypass Waterway, Critical Depth
(Fart of Acratiovn Tank, Downstream Waler Level)

liem Afit Qmaxly DmaxH

Cuantity Lomdd ) s1a00 | 699,000
s 5920 8000

Establishment Number Mumbics _ ] 8
Tnit Flow m's 0.741] 1001
Downstream Water Level I + 5110 + 5180
[ nmension of Walerway - 13m™* 1 {open)! train
Critical Depth m 0301 | 0.371
DBypass Walerway Boftom Level m F 5200
Waler Level 11 | + 5510 | + 5540

NOTE: |h=[{L10*0Q%4e * BY)",

(Critical Depdln)

h{CmaxDy) ~ [1.10 * 0.741°9.8*1.5°]" -~ 0301 m
h(CQmaxIl) = [1.10* L01179.821.5)]" < 0371 m

{Water Level)
WL{Qmax[¥) =+ 5200 + 0.30] + @ =+ 5510m
WL{QmaxH) =+ 5200 + 0371 + =+ 5580 m

T.f-dAl



320 Bypass Waterway Friction Head Loss
(Part of Aeration Tank, Upstream Water Level)

Item Uit Chnax D) DmaxH
Cuantity midd | CY XTI asann
s 3926 E.090
Establishment Mumber MNumber i _ &
Unit Flow m'/s 0.741 1011
Downstresm Water Level m #5510 #5580
| Dimension ol Waterway - _ L5 m™ * | {open)! train
Length i _ About 30 -
Watcr Depth _ m 01.310 T {1380
_"\-"_-&Inch}' _ mis 1.594 l._'.":f-il 5
Bollom Level m + 5200 _
Friction Head Loss m gact 0.09% 0.100
Water Level  m + 5610 + 5,680

NOTE: |V=(/A: 1=[n*VIWR™]" h=1*L
R=B*1AB2H; n=0.013

(¥elocity)

W AQmaxD) = 0.7414(1.5%0.310) = 1.594 mis
¥ (OmaxH) = 101 141.5*0.380) = 1.774 m/s

(Hydraulic Hadins)
R{OmaxI?)= 1.53*03 10/ 1.5+2%0, 310y = 0.219 m
R{OmaxH) = 13038041 5+240,380) - 0252 m

({Hydraulic Slope) _
[{Qruax D) = [0.1341,59400.219°7) = 3,253 +10°°
[(QrmaxH) = [0013*1,77400.2522%) = 3,341 *10”

(Friction Head Loss)
hiQmaxI) = 3253 % 107 * 30 = 0,098 m
RO maxIl) = 3247 = 107" * 30 - 0,100 m

(Waler Level)
WLIODmaxD) =+ 5510+ 0098 F o =+ 5.610m
WELIOQmaxI[) =+ 3580+ 0,000 + e = - 5.630m
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A21 Bypass Waterway Critical Depth
(Fart of Primary Sedimentation Tank, Downstream Water Level)

Ttem init Clmax Dy Crimax I
Quantiy ) md | slaoog Goa.o00n
- _ m'is 3026 RS0
Establishment Mumber _ Mumber | 4 G
Linit Flow ms 11,741 L0711
Downstream Water Level m +5.6110 g I 5680
Drirmension of Waterway - 1L5m ™ * | {upen) train_
Critical Deplh ! {1,301 | 0.371
Bypass Walerway Bollom Level i + 53,700
Water Level i BRI | + i, 05

NOTE: |h=[{1.10%Q")x * B
(Critical Depih :
h{QumaxD) = [L10 * 0.741°9,.8%1.5]" = 0.301 m
h(QmaxID) = [L10 % LOo11759.8%1.59]" = 0371 m

(Water Level)
WLIQmaxI)) =+ 57000 053010 + o =+ 6,010 m
WILIQmaxH) =+ 570001 0371 + o =+ 6,080 m
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322 Bypass Walerway, Friction Head Loss
(Part of Primary Sedimentation Tank, Upstream Water Level)

Ttem Limik ChimaxI) Hmax
Quantity | meid L LU G000
: m/s 5926 | B0
Eslablishment Mumber Mumber 5 E B
| Unit Flonwr 'S 0.741 B 1AM
Diowwmatreanm Waler Loewvel o + 6111 | + (B0
| Dimension of Waterway - 1.5m " * 1 {open) train
| Leneth _ m Aboul 15
Water Depth m (L3110 i 1380
Velocity s 1,594 1.774
Hottom Level m _ + 5,700
Friction Head | oss m 0.049 ' 0.050
Water Lewvel 1] + Gk + 6130

NOTE: |V=Qh; I=[{n*V¥R*"[; h=I*L
R=B*HiB+IHE n=0.013

(Velocity)

YV (QmaxD)) = 0.74141.5%0.310) = 1.5%4 mfs
VA{OmaxH) = LOTIALA*03800 = 1,774 mvs

(Hydraulic Radins)
FAQmaxD) = LAT0M15+24¥0310 = 0219 m
I A{QmaxIT) = LS*HL38(1,5+2%0.380) = 0.252 m

(Hydraulic Slope)
I{OmaxD) = [0.013%1.594)0.219°°F = 3,253 * |0~
H{OmaxH) = [0.013%F1.7740,2527 " = 3.34] =10°

(Friction Hesd Loss)
h{QmaxI)) = 3253+ 107 * 15 = 0049 m
hiQmaxH)= 3341 * 107 * 15 =0.050m

(Water Level)
WLOOmax[dy =+ a.010 & 0.04% + o
WL{CQmaxH)} = + 6.080 + 0.050 + o

+ Gl m
+ 6130 m
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323 Primary Sedimentation Tank, Inflow Waterway Friction Head Loss
(Primary Sedimentation Tank, Inflow Waterway Upstream Water Level)

[tcm Ulmit Chinax Dimaxll

Quantity mid L s2o00 0 6oR000
s 3.926 HAN

Establishment Mumbcer MNurnber b &
Linit Flow s 7441 1001
Dowenstream Water Level m _ 6,390 + 0,430
Dimension of Walerway _ - 1T0m™* {open) / train
Lengih i About 115
Water [Depth _ m 0.590 0.n630
Velpoity m's 256 L6035
Botlom Level 1 _ I 5800
Friction Head Loss m 0175 | n.27a
Water Level m + 6570 + 6,710

NOTE: g =[(n*viR™] % h=1%1;V = QA
R=RB*ILDO12H); n={0.013
{¥Velocity)

WIODmaxD) = 0FA LA L0590 = 1,256 me's
WiOmaxH) = 1011 1LO*0 6307 - 1.605 m's

{1ydraulic Radins)
RiQmuaxI)) = 1005900 1.0 2%0.5M)) = 0,271 m
FiQmax ) = 1O a3 1O0+2%0630) = 0.27% m

(Hyvdranlic Slope)
1{QmaxD) = [0.0013%1,256)0.27 1% = 1520 * 14¢*
I{QmaxH) = [0.013*1.605)0.279 = 2388 + 107

(Friction Head Loss)
hiChmaxDyy - L320% 107 * 115 =0.175 m
Wi QmaxIl) = 2388 * 107 * 115 =0.275m

{Walter Level)
WLOChHnaxD¥ = 638 =173+ =+ 657 m
WLICHaxIl} = + 6430+ 02754+ =4+ 6710 m
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3.24.

Distribution Tank Movable Yeir Head Loss

(Distribution tank, Upstream Water Level)

licm Unit Chmax DD Chnax H
Quantity mid | A0 | e
m's 3.926 a8.0%90 o
Establishrnent Number Murmber B G )
Unit Flaw mfs | 0.741 1011
Duwnstream Water Level m + 65T 5 Fa.T10 _
Weir Form E _ Movable Weir BB = 1.0m (4 Division * 2 Trains)
Weir Level | m + 0,900 ) o
Cwerflow Depth e} m (h5435 0.o71
Water Lewvel m + 7450 | + T.580
Distribution Tenk Plan
Bypass Bypss
WEJHH. AlMwisonl* TS
o — 1780 ('}"—L'Hf_? I —p 1SR
s Ao oo (Pipe Gallery)
~—  |i§Q = —— —s /80
i =
'k +JI
CWalerway . ¢ Walerway
[nflow Watcrway Bypdss Gate *14 * 2trmids Inflow Walerway
Bypass Hypass

NOTE: |h

[Hi1.84 = By

(Overtlow Depth) _
hiQuaxD) = [0.741/1.84* L0} = 0.545 m
hiCQmaxH) = [1.001171.84*% 1.0 = 0671 m

(Waler Level)
WLIDmax D) =+ 0,901 + 0,545 o=+ 7,450 i
WL{OQmaxH)Y =+ 6,90 + 0.671 + =+ 7.580 m

-
I

-




5. Distribution Tank — Discharge Tank Connection Pipe Head Loss
{Discharge Tank Water Level)

Iiem Ulnid | maxh CmaxH
Cuanlity miAd | S12.000 _...683.000
1 m's 5424 5090
Establishment Number _Number | . 2
Unit Flow m's 2.%3 4.045 ]
Dwnstream Water Level m + 7450 = + 7580
Dimension of Connection Pipe 1B0O0 mm * 2 trains
Section Arca rnf'_ 3,240/ train Ji
| Length and Bend m About 300, 90" hend * ]
| Vielocily s {Lans 1.248
Conncetion Pipe Head Loss i {10054 (b 156
| Bendi/InletOutlet Loss mo 0.107 oa99
Total 1 (.1%1 L3533
Water Level m + 7650 + 7494100

MNOYTE:

h={ * V*LYR"; R=B*H/{B 21}, n=0013
h=10* V2 * nyn =1 (90° Bend); V = VA, h

(Section Area)
A=15* L8~ 3290 m" ! train
(Velocity)

WiOmaxl) = 296303 20 = 0,915 m's
V{OmaxH) = 4,045/3 240 = | 245 m/s

(Hydraulic Radias)
Fo=1E* [LEV]L.E+ 2¥1 8) = (Lol m

{(Connected Pipe Head Loss)
hiQmax1)) = (0013 * 0915 F 3000 7 0.600™
hiQmaxH) = {0.013°* 12487 * 5003 / 0,600

AO8d m
015G m

(Bend Loss) - (Tnlet Loss) + (Outlet Loss)
hiCQmaxD) = 2.5 * 0.9157/ 2p % 1 = 0,107 m
h{ChmaxH) = 2.5 % 12487/ 20 % 1 = 0,199 m

(Water Level)
WL hmax D) = + 7450 = 41,197 +
WL ChnaxH} =+ 7580 + 0,333 +

I 7 m
7.0 m

1.5 Vg
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