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Operation and Maintenance Works on Existing Yangon Sewerage System
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History of Yangon City Sewerage System

- Establish -1888 (22 sewage ejector)
« Service  -for serve 40,000 people
« Extension -1929(40 sewage ejector)

o~ Vo 325} =y i - Service - for serve 240,000 people
- 7 — {"v

B2 13 i « Cover Area-9 sq km(3.5 sq miles) in Central Business
107 sweetar R} o ks SR o AR § b o 6 R District (CBD)

Compressor Station

o .  y B A .Company - HUGES & LANCASTER (ENGLAND)
Lanmadaw Latha ' - ) ' I ' - Shone Hydro - Pneumatic Ejector

Main Air N ~ N
pa b ; d ‘} n ‘ . - J - ’ v i |
; Kyauktada CROMEREE mm BERREN  Estimated population with sewer{conventional sewer system) is 240,000 people .

-

[y Main content of system ; 3) Air Pipeline
8(."3,'“3“”&" 1) Air Comprassar Station .. 4) Gravity sewer pipeline
2) Pneumatic Ejectors - ®  5)wastewater Treatment Plant - [l
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e SHONE’S HYDRO PNEUMATIC EJECTOR
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Wastewater
Treatment
Plant

Air

Compressor

Household
Effluent

e

Air Pipe
75mm-450mm
(3-18in)

<« Night Soil

YCDC Manhole

Drainage
0

rd

s Ejector

Collection
Chamber

T

Private Manhole

Force Main
300mm-900mm

(12 -36 in)

Gravity Pipe

225mm-300mm  225mm-300mm

(9 -12 in)

Gravity Pipe Connection Pipe

150mm-200mm

(9 -12 in) 6-8in)

Flow Diagram of the Existing Sewerage System
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Existing Level Control

No. Existing Level Control & Compressor Manual Ejector Damage Ejector Remark
1 Es 2 Es1 Es 21/, Es 19 1/,

2 Es3 Es4 Es 6 Es 24

3 Es7 Es5 Es 12 Es 25

4 Es 10 Es 8 Es 12 1/, Es 31

5 Es 13 Es 9 Es 17 Es 32

6 Es 14 Es 11 Es 17 1/, Es 34 Public Toilet 32(g®

UECCD¢ moo%og

7 Es 16 Es 131/, Es 20 Es 35 650080565 loopS
8 Es 18 Es 15 Es 23

9 Es 19 Es 26 Es 27

10 Es 21 Es 33 Es 28

11 Es 22

12 Es 29

13 Es 30

Total 13 10 10 7
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1857500
1

1856800
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1856120

Northern Sewer Main Southern Sewer Main

Pipe Size Gravity Sewer Lines
(inch) (f) (7 (Ft)
(Along Anawyahtar Road) | (Along Merchant Road)
% s " pan St f g
12"¢ 2000 1775 Ik
14 1000 2000 ;
18"¢ 200? - -8
] :
21" -1 6000
I
mn l
i 22" 15(?0 -
24" 1000 6000 i
I
I
27" 30pO -
I
32" 62:'50 - i
] g
36"} 1750 1000
Legend
:f;%,.:.;‘;';i T°tal( th‘;”gth 18500 16775 167500
C Q c [o Y C(o [\ ®) C C C C C . ocC co c
. coe:eeoog[gloe?oo? clomoocsoooc[gﬁoooo F26§2016000C0S:0NOCCQPMORC Northern Sewer Main c\?czoop_aﬂo'bogl
C Q C O ¢ cr c O c C C C C C . QcC co C
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Hr | 6|7 8|9 |10f11|12|13|14|15(6 | 7|8 |9 |10|11|12(13|14]15

Main air compressor station 20 0 21 2

(10) air compressor station 0 20 21 21 0 2 2

Sewer Line (1)

Sewer Line (2)

WWTP I
3.10.22 4.10.22
Hr | 6 | 7| 8|9 |10|11|12(13|14|15(6 | 7|8 |9 |10|11|12]|13|14]15
Main air compressor station €
(10) air compressor station 0
Sewer Line (1)

Sewer Line (2)
WWTP

WWTP
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Guidelines and Standards on existing Facilities
= Myanmar National Building Code (2020) (Standards and guidelines for design works)

= The Environmental Impact Assessment Law, the Environmental Preservation Law, and
the effluent water quality guideline established by Environmental Conservation
Department (ECD) of the Ministry of Natural Resources and Environmental Conservation
(2012)

= High-Rise and Public Building Projects Committee (HPBC) Guideline

Standard for Discharge to YCDC Sewer | Standard for Discharge to Public Drain

BOD Less than 150 mg/I Less than 20 mg/L
COD Less than 200 mg/I Less than 60 mg/L
SS Less than 150 mg/I Less than 30 mg/L

=  YCDC Standard for Effluent

Parameter YCDC Effluent Standard to Pubic Drain by EDWS

BOD Less than 20 mg/L
COD Less than 60 mg/L
SS Less than 30 mg/L
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- Up to 3-storeyed residential
building is allowed to use septic tank
with soak pit, but up-flow system is
also allowed to be used.

Septic tank with up-flow system (4-storeyed to 8-storeyed Building)

(2—Nos) 3.5" x 20" REMOVABLE |RON COVER

@4"=6"@ PvC 6" THICK: R.C.C COVER SLAB
OUTLET TO DRAIN (2x2) PIPE & TEE | (22x2) /
BY PUMPING] MANHOLE COVER 1 MANHOLE COVER /
. o=l - - i s b = s
W49 VENT LNE 4° @ VENT LUNE | = v Hmeeteo
=xil] b
o | 6"z 6"
- Z —. __ [ OPENING

3" THK: PRECAST

PERFORATED SLAB

(18" x 16" x 3" ) 8" THK:f1 : 2 : 4 R.C SLAB FQUNDATION
6"xB8"x6" CONC: SUPPORT

- 4-storyed to 8-storeyed residential
buildings need to have treatment
unit at least up-flow system. But,
septic tank with soak pit is not
allowed

- High-Rise Buildings over 8-storeyed

need to have aeration treatment unit
with respect to the stipulated

guidelines.

27
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High-Rise Buildings and other types (High-Risked Building Type)

High-Rise Buildings over 8-storeyed need to have aeration treatment unit with
respect to the stipulated guidelines.

MBR/MBBR * Johkasou

. Design Criteria
" Aeration method must be used, Membrane - Influent — 250 mg/I and effluent — 20mg/Il in BOD

Bio-reactor (MBR) is one of aeration method. - Over 250 mg/l — change interior treatment process or
= Sometimes, Moving Bed Biofilm Reactor insert the pre-treatment to reduce BOD concentration

(MBBR) is also used as aeration method - System can be adjusted for aerobic system, anaerobic
system and the mixed system

CQ Q. ¢ S(On-si Q, S ¢ S .
@lommﬂeqagog§0®9®§®( n-site GQ@09§0®9®§®QI30)

Location : YCDC Staff Training School
. Capacity : Max 10m¥day

Location . Night Market (Merchant Road)
YCDC Office Housing Compound (30m3/day) Capacity : Max 20m¥Yday
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- One of the treatment systems formulated by Bremin Oversea Research Decentralized
Association (BORDA), inserting baffle flow types in-front of aeration tanks

- Main significant issue is to take the big space because of baffle flow type.

Mg
-

Phinth [eyel + 10000755 =

'-u ..‘ o Bee) I'-:_-.:»,-.-_v Beath |4 o
'E_'_'. il 71 oo S 1T 3 S SO 7 . G i =

- B310

| — M — -
-—

(BORDA) Decentralization Wastewater Treatment System (7m?3/day) at B.E.H.S (1) Tamwe, Yangon
29
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Hih_Rise Buildins and other MQ =  Aeration method must be used, Membrane Bio-

reactor (MBR) is one of aeration method.
= Sometimes, Moving Bed Biofilm Reactor (MBBR) is
also used as aeration method

1 Membrane Bio-Reactor (MBR) System (30m?3/day,
== o — _

38m?3/day)

-

YCDC Office Housing
Compound (30m3/day)
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Existing Sewerage System Existing Wastewater Treatment Plant
" Ejector Qo362 0305903@3( Mechanical System ) @5@: lavlep) " 8c&)x)oooquz?cﬂoémoeoaosoﬁcﬁqp:ooSgp:emoq&e
Q C C C C C C C C C C
32OVIEORPOD GEICIRCEIOD @@@@@Gwacop_a: §®e<5lcz(ogg) cﬂﬁ@czu

5820050080338 c00G:e03o8 cpsoigfeentiadafGi
" Spare parts qps gpzcﬂzﬁe@oc:: @éogé:ogézeﬂos@f: 390)3:0(%3

Scum Sludge qucﬁgp:gaq»&ecﬂﬁ@ézu

Sludge oQo%cx?f)gg?o Sun Dried Tank Gsooéa(f)q@&

caoolgodefgi @8 8:eps8 gt cpoScudesadiEea
" Ejector Station eﬂyogéo)(rgs&( J)co ﬂoapj sgq?oo oo 2§ | 3’383?866188332{]338938(\?8 ma%ésj oo%wéqeé@ésp

ogaS: qpicd oy§ocdaBindad: copSuos§tas @ o oS08 | 2080888603 058208 2a3GEHGEE cqEdioesangs

gq@coe@og onoos?oooo)cgoooocop_aooo@q@cou 09 Jooom3/day orog 33%@8 eé@éw@égs@cq»qo

" Ejector Station ﬁcq%@(ﬁs%zooogc{:)s G@D§z§\§%éeqzsgogcﬁ CRI(S Q?Gmoégeﬁgésu
®o°>:39:>33:[§[eooo Level Control System (oQ)c§qoc[§98:Q3 ceoés " cocf)golsgc;@:afae§ogé emsgé:crﬁ ( Aeration Tank )&\

§5q@53n §0%000 3931)8[§|_G§[§88II
" cc080503¢:{gonosoe(ngpé crozenigndieanesep (00)esapal " eroogliondgp: (Aerators) @ocopd: oSy (q)

COVROD DM cCO3:303(g|[5E: 6§ea0o agedaeadi(g) §98200 cvp5005 §&[gE:03¢(03¢ caadioogol(ges
coeo3005mea0t 0xds0dg)eentiadq(gt: c6cgodgpod ad8058E(gE:

()
RJ



C\)(Dﬂ@%)’.) o §®§®??GOOT)C8§§C\)’JG®61§ Gaoocaooooazﬂg%qu

Mechanism [géeené:a&(géioLevel Control System o3
Piston Valve B0¢[g¢onesonégndconemaegcs

(0) 3269,3%:(8,03¢(8, 40 qp:(q)og:

g$cooo§ q»oS 8qyo0g§:005(0)cd: ES. 29
cSoocooo E@» 8@903§ ooS(Q)c?: ES. 21,22,30

cOP505071(g), §05 8qpooR$:005(3)cp: ES. 16,18,19
() 306400388:(§,058:(8), §03qp2(B)cy:

0§30t gmos 8goog§ 003(;))(\?' ES. 10,13,14

() 8qyo04:005(2) ES. 7
mgaz[cggs@[qcﬁ 8qy0038:003( J)Cc:?g'

w0 g Level Control 086 32206 (8¢ 02650 E 000162000

Control Panel Board




C\)(Dﬂ@%)’.) o §®§®(€Q§G(DT)C8§§C\)DG®61§ G@DC@(DCDDSQ&%Q{IDS

Mechanism @§Gm§:§é[§éz?cmmz§ézw@§Level Control & Compressor
Piston Valve System 233a30¢(g¢ones0régodoongmc(gaecs
ok

(0) 3264,8E:(§|,805qp:(2)c:

§c0E(g| 805 8qpoopdio0d(o)ad:
gﬁ G oS 8oy woS(o)c\?z

coqpa305071g), §05 8qpoap$:005 (o)
() 22040058E:(8,038:(§| 403qpz(q)}:

§05 8qpo0op8:005(0)o):
020088 8apo034:003( J)cp:
c0d1e6003(g|, 405 8o :och(o)c:\?:
368,805 8quoon§:005 (o)t

G
i

14

. " i )
Ejector Station-33

" Ejector Station-26

Py =

e . v g
Separate Air Compressor Station



OQIOQEVVYDSO DEIFIV (66)30:2050CHOSOEI |G]|gC0§53065 eq QOOC§:q[23)

germpeicoqpopriBaScondiefimnaogRy Bebcononpiiof (Hectorsgyapopongy qe:004p PR BB oo oRy



GGl&BSg%O(DﬁO)c?Q)G\ I_ C(X)§SOOGSGQ_8C\?OC§8QJDS

C§05662 coe"@o"ec&paocf)c\géc%.Gaooég(ﬁ(gsfaaoéaoé

\:“

~
aoc:{cqf Oz cuzfgé:

: a*é:;go;\tpzeclocgﬁéz . o5 olac ‘ anholeogé:s;féquaézmé:lg:? -




Operation and Maintenance Works
on
Existing Yangon Sewerage System



Current System (Level Control)

» Injection and ejection of Air done by Level Control system (electrically), instead of
Mechanism system

Ejector Level Control system Level Control system

Type-A Type-B  *



Current System (Level Control & Compressor System )

 Injection and ejection of Air done by Level Control & Compressor System
(electrically), instead of Mechanism system

; ~.% LW . ‘:“:«J
.* ‘.\-\\‘ ' "‘:,W'* \ . 1 -
5\ tears AR = Portable
Pressure B »! v IRaauE ; ‘,"’ Compressor 5.5 Hp
release ;}aﬁg‘v ‘i&“?" eultor }
valve vy ¥ U ", e -
2 t

Drain Valve
at bottom
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Inspection Chamber 03E:§ Sewer Force Mains
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Collecting Chamber Tunnel [g|[o€csool god(ss:




8cSamopupeppapbicdeny

PO2:3 ISP RBH




/ GGlGOSGQS&%EGT.)O%G&)DE?G{Pg
\ . . . .
C)Oc?’ﬂ o9 CGTJO<?G&)’JC$€QPS

L

(0)3380p&:e6/008,0905:03:93¢0Eepg (g 84,

() 8o &/00208336205/8quo[gonpSesonndsoadogudygé

() B.C.C 320305 ¢¢)/20§33¢qpaodcgiqps (Gedse

oo&se0000555105




2005903§83(0q(0)

qE:93Eqposesoolagps

(Y
°

F

QSO0.00

23 HP &¢

aoégé(cs@

<
0510)

C
: % HP

C
Q0OM

L

N

C

CR'OO)(DG&].

(o)

Q Q
3200

N

O’IWS’B(IDOQ{P

JOOO0.00

Qe

C
aocg

Q
O

N
[9¢on

C Q.
O?o

CSG(D’JCGGI

C

Q < <
0)0)@61 LO())OO@

Q
O

“

)

(S

(

(% HP 320005 % HPO3:03¢s)

JOOO0.00

vQe

N
O@OCQ

C
[9¢on

o
o

C o
G(T)DCGGIO?

o
-}

g8

c

C

?O@(TJ

Q

C

CRIOO)ODGGl

(0)

(1% HP33)

JOO0.00

¢ C C c _ ¢
(6§-208) 0PPO:02050CYC

oo

O

3

%Y

6

JSO0.00

JSO0.00

)
)

O ¢ 0
GC&))’.)(Y)@(BQ(DD

33

QQSO0.00

%(360103’3

&

000.00

go%

N

o§eaoac°:a@1

<

QOO0.00



cq8¢20§qC:0a3Cqpa¢ (g 88.9p:320305 Online 0§6s0oE¢046(yées0Egnd(ges

cqR0n3303¢eagPndc0s(ges
" 0O~ J0 Jo 90eqade00oEs) ca0oEgadaqm§oloopdi

YBPS (Yangon Building Permit System)3 3263000333 3000¢p: 630005095géeagpadoonfgéopé

/20§ 3Eep g¢(g8§.0005c0s(g¢e:

= JOO@R ?‘?‘5 8@8009&)9 o>ooc°;ej eaooéacﬁc\ﬂcﬁﬁcﬂooéu

= P.E(Construction), R.S.E(Construction), R.E(Construction) 22000 Registration
@[cpéecmocﬁooosoﬂcﬁﬁqo GQ§§ ooéﬂézﬁac%éqogé@lgéqozssog(ﬁ P.E(Water & Sanitation),
R.S.E(Water & Sanitation), R.E(Water & Sanitation)g)o:e (0-q- o | J) q(f)cs%?oaej

U)’DO%QRC\)CB?USGQSQ?SG%DE&USC\HUS%&&DP;SII

3B38038:e6)/20§09p5:500393058¢1 Beaceqadions oleosdesoolgodgésad B.C.C cooonddgind
cogpodooos(gés

0CQ C

= YBPS GU)CG G@DOOC\?O[S o3 OGODD 396@3(73398&{") 3908(7) ODQ JOJJ JOJQ O’JC!DDGSI ?@3908C Online

0§6300CH60:8CqS BSeCgMIQBg 0l



338038:69/204,09p5:99:83¢(9] 84,

G(HP(TS(DDSOR? U)é@ﬂg(ﬂ%@&G&)’) 098050’.)(7)52/@6(1)9(7?)@(1)98@]92
" 83@?&303?036(&]’3(73(3’3

. [§§eo%8&398q8$0336m3889(Water & Sanitation)903(‘.’30)8(\)(590861%00’33339_5 P.E(o%eu)org)R.S.E (o%eo?orc))R.E |

C C C C (o} (o XY C C C C C C [} o o oL .
L.C &¢ e@ﬂcmmg;ooqpseqo?zooozeoao 39@ogc:eq/ooﬁog@:qozmoaocegsga?[gwo( J)® (A3 Size)
. $8q8$w383§396m30%$3§9 gcf;@[oooze:no Architectural Drawing 899“

§[g:20p3 pueal §p5:p0e34¢ pS0d:rS4pS:qps
* Y.C.D.C by-law, Rules & Regulations, CQHP Guide Line, Myanmar National Building Code

6202Egadd
. 83‘?‘?8@‘5@ @péoi)c;ooosgﬁoéqp:sm: (00) 0’3(39(\?68561(73)390888 o%Gaooc?@glogoq_loacf;egogé:gcf:@[&wén

C\%S@(SQl(YSﬁG&)’DS@?UéQPZS@D% GCRID(YS(I)’JZ&R 396@388@386086'33@"

'380

. sggsloéqusgo: (Online)@cE Ggogézcs@cﬂoopéu
. (og)q(ﬁ(sgq?ﬁgéq(f))saogéz gé@@&ogo%eo:d]ooéu

co:azqep3odcsonododyp:

[o] < C N 0] N
. www.vcdc.gov.mm ﬁl §.§3CD38@(D33(78C GOD@@DSQ(S]OD&II

903303
. EP+€133§§[§[8§G(R|3(7°)003:€10088 0&%05@61&1):@(3]0) qugcﬁg§[§[8§8go>|m:o§ooé[§q

< C

C\%S@O(ﬂ&)éll


http://www.ycdc.gov.mm/

-

FCQICEH002GO§(326300053039)9 GI0IMIC0FE(G| 002360 P63/ Proposal g

3600 IIYPEN S0P24$6R:08 0CH0§0600EQMDZE(G)84,

GCRP(TS(X)’.)SDR? ooé@q@o?gsoacooo 0’.)8080’.)0)88/396(1)0(’6@(1)98@_]08
. 8’3@?3303?(73@(&]3(73(83

. G@QG@GP@OE%%)"_ (D Map 899")
c Co C ° C . . Q C
" 3CQICHVIIGI$IPEOINDIIE gg@looozeooo Architectural Drawing ego| / Proposal gg@[ooozeooo

Architectural Drawing 8oo|[
oD

. mé:eoooés%é@o%@z 8(\):)00%393: B.D.S (:)3@0')00) S.D.S 088 Gaooogméapéa&floo
° fa b Lo L L L
C c ocCc _¢ c c _C [} C C o C
c;&mmmsseﬂccgﬁmingmq@ eﬂe@oc: clecklonlsialon]

c QCo C co co . . C o C C c 0O C

. @c?eo‘%ccsgcchwooemococf (Water & Sanitation) €05002CQO009036)§|002:2009

P.E(:J?B ugo%)R.S.E(o%eugorS)R.E I L.C §\<:: G@ﬂ&\)(ﬁ?orgqueqoc%zooozewo Drawng q[o:
N QS 9, NITPRN . Q S Desi Q 0 S Qg N $S068 Jlos

[35CQIC$002GI$ (6 REIV$EC2E ) Q0029010022600 ©QIIM$Design 1 ©QIP0MCCMIRVIYO® VlOCED

C

N

Floor Plan, Schematic Diagram, 8((\\;3(7)%,:39080% G@G§ﬂ3083§@88§/@§ eoTogEGsaocC: G§)38500236 200
Location Plan] ()& (A3 Size)

8[g:20p3 pueal §p5:p0e34¢ G030 S4pS:qps

= Y.C.D.C by-law, Rules & Regulations, CQHP Guide Line, Myanmar National Building Code

c202Egadd

. goé',@o%o)o%sj @éo?eooosgﬁoéqp::a@o: (oo)q(f)(sgqgﬁgéq(ﬁ)sgogéz o%eaooéo)eglor%mzpaéegagé:gé@@oa&gn
Q%sgéqlcﬁﬁeooosggoéqpssms Gcmo(ﬁooosoioé @e@oéz@ozeo:cﬂwén

. sagfoéqusgo: (Online)[_ajcf: egogé:eoxﬂoapjn

C cC C C C C [o N C C

" (06)q03(3000¢Ce00)320C: gg@le§o?ooeoscﬂoopjn

co:aCzqep3odecsonododyp:

= www.ycdc.gov.mm %’1 ﬁqg',sooo:@wosogéewg@ooosﬁ(ﬂooé||



http://www.ycdc.gov.mm/

B.C.C 320303 ¢§)/20§,33EepapScéeqps: (G:8:e(0goéieconnddqiod

cogpodaonoge 0o&[gascadenn oogndeoonés/mecoondmaconigp:
" §D§HI00I00IEOQPMIARD
o ¢ C c c C c ¢ ¢ o C (o] c _ ¢ C C c ¢ ocoO
" 3360pC:6)/20§09p5:qP00080EC ¢ Baprateqa:008§0E00s068008g58¢(gI8&8|
. 395@8%03393@39@90305393‘?? gcf:[glooozewo Architectural Drawing 8g))|[
[} C Q ¢ Oo¢ CcC _C Q 9 C Co C C
" BED(IP 600 I?IEN 66/0§BCaPapdcdigpi(§idic(ogocs 620500a508:qp:

(820003 pueal §pS:p0e38¢ C¥S0d:00805:qps
= Y.C.D.C by-law, Rules & Regulations, CQHP Guide Line, Myanmar National Building Code

caooég_cﬁc}

. O ¢ Co N C C ¢ C c c ¢ O ¢ C c C ’] [y
83‘??‘”‘”‘”@ @p_g@c;oaosgggogqszssoz (Q)03(32000¢¢6)00)303C: 83§o§eaoocaqoocqpagegagc:gg@[o 2000
C\%sséqcﬁﬁeooosgg%oéqozsgo: ecgpcﬁooozoao% DG oéz@ozeozcﬂwéu

= sgggo@qusgaz (Online)@cf: Ggogf::eo)cﬂoop_gu
" (Q)q03(32000¢¢qnd)30p¢E: g¢(g8 §op0dec0tolanpdi

eo:aaé:qeéo$6m930§05q|o:

0] N C ¢ [o] '] <
" www.vcdc.gov.mm ﬂ §§8®38@(D’3808CG(9’3[§®98§10 :D&II



http://www.ycdc.gov.mm/

08620:3|05905008:0030 (Logbook)

seoiRurtahdurrmaperniad
>t baerplseyindylyl
ol mapsoguivniaoligtinl SgrendomSemndigiuopicjugeedemgiopiod

cholyapaeilaracgs
0 hpebnimpbion ople bptog! sofpastomadprnr
R e L e T ]
o wpingems il qhdiSage firvie
) saprrmpoterderd gt ool gt dhpdwifiiegs cmefyrries

) 0T e gy ol et b g i, (e cophptin yoiip Eamde
| cmbyccunsn adurivgiguind Sdymmyhbial ditsbeaseyn) Py smclediyd
B L o e
) semncdmiennchorbel dgjioptiiel
al bgpnfugd remtiten opls basnd ghal
wl Bggomiwimescsiin
it by g Sirh ingepl dgnmdvi-All agenialt

o WCwan] A rphrobedosnl
1 seghey s dlqmmehlygbuggrboeed sehphogleringdogey mf evleord it thiatiidy)
B L D e T e 1Y %, T
wnndedagde

" 326800053296502000006 6(g(gE0snd§0depl 8quomézecynd Foundation coGc§:6s0oCg0d0R! 8Q0M§3GE
el 335035:Gspaogcog0503Esqj'.):?@gwa/eqﬁzc?(ﬁcﬁaquwmaaoa5 (q)q(fw@poa@ 05690:661:33@9%

36(0gpceogpsaolepdi
= BCC 330305 Gq/m%a@Eqoemoogéqjogecmoogmosmmﬂm ?Ugmcssms?f)(mgbook)ﬁq&sms trgsoémE@qr.ﬂeéu



33603C266)/20§,0995:09:93¢(q 88,c0qpndago 4¢ Drawing $6820d

R ecdepdofanumenenmiect
stotfangyleaptosi)
Béoglieimdogpdiapgaifinfepaap
MW’?"* o

3
savpilpBewzgdfmcaypad)
wigtlungqieqsiodglyl
4l sortepdutnusseqmiec?

wafradimape Blozlieq/ng, ogpbingsg géficldeogpadanf3t:

> mpleoimghuae gy sortepdolancnaqeminaiel mpldguen saig

sahinds cpdciogdqpbiypn gaHimmariypiaf el cxncleudfyd puemeaaimayy

:;:s@w wb8aqaininogd eqpdenordal/ Bbogtioq/nfogainig siGdng
coossdutaopd-

Byl -+ mohiagod

code Boged B —
r o Bfardelide Sdoteqafogainpafing cpdsyivee piebarieut
wpSemnahiogl condycienpadiay PE/RSE/RE SieaT- PE/RSE/RE

yoSgoréilh ———— g omofgesnabypiegdfgicd

@ adopdBeondegiulaomnsspembucty soolycboonearn ohssndagpofeunl:
ughin ofbenoBoops-

ey

SH OTPIIONEATITE OISO

axgpebmesgesciys

PE/RSE/RE combpad
[ | [ )
oo =gl
N ——— §ttamedany
Bdan moSfmmyoi-

50'0"

PROPOSED NOTES

1 1" 0 WA Y
1 NO 1" & CHECK VALVE

1 NO 1" @ FOOT VALVE

1 NO 1.HP ELECTRIC PUMP

3 NOS 12" @ WATER TAPS

1 NO WATER TANK (4'x4'x2")




Squoaceqadions 0luosdesoolgadgé(q 8§ cagpndagoss Drawing $9820dqps

9448 sordopdudarnurneemiecs
wiqifongy(ensiodatsy)
Bcgonfelortiristnooeie
:"?DW’M e
2

a9 (c3wpmeaepad)
weqtfungrgleqsiogqisg)
Q& cordepdudowaeqiemiuct
wempling SgpmplundSdianBepfgiorpesncioniydaifdadecgpodoon@t:

C P

o} WI‘T&QQW ‘l&f’?;&m{gomr’ﬁeﬁ mamaocﬂl Oé é:
opdint: cydabiopSapbigpa pdlgaedupiat =l exoodeud(§dl memordmBpmapad
8qgoméjumnulaBéam/Begafpdonpdesonnisondngugtding cogpaiaonimdalags-

Bdogod | BO§rmYOd
0der dogod G805

» o atGodafidor SgrmionpdeanadGln wauddianapiesnndfzis Wil
Sqyrdaiondaifglugma copdsdqpSipuss mifTrgoiepit mESemaciopd condgod
eepadiap PE/RSE/RE 3t/Gal-———————PE/RSE/RE $0500nE40M00 ey
o fesonigrocifyionog

Sapofpdonpdesonc’ ofesmndagpiofeuinglidepdun oddmadgiclaops-

grogogpod

§949 DIHYOICOOEAI TGN WEONRYE
W‘M
PE/RSE/RE condgad
( ) ( )
:Deéi‘———'—'—'—' <=l S
B ——— §etomBodaes

R P — B

AN

LANE L &S00 riE
LR TR |
[EF | dSass
FARL_OC_IYDCAL FLOOH PAAN
w
=
A5 R A \ "“
fat an \ { P |
IS RN ‘ '_,_-;:
{1 -
| -
! .
' | e
10 Wibon Wots Py
PO Wake e
L
- LA
P
o -
AR
20
LA .ﬁ—“)'—*—"r—ﬂ"
ﬁ' F oumadatsom | we | T ounmdabon | ine
. ‘& vy, W Tiem
SR - C— Ez'l
";..-l - E n\‘u‘-: ﬂ ~ i
imn e S H e ]
uuuuuu 7 L.)-r.J__.g-.r_J
PLAN




OQOIMSFE(YI]IOPIBORMD COND§DE 020006000V

(0)coda03mEs00053: 4P

C\Rooogézcmé Soil Water 3223 (OJ)(ﬂC\)%@ctE ogcﬁqjcﬁqé%u
Pile Foundation e0leooo sgeaoocﬁsaéquaaogcﬁ Septic Tank 088 Maximum ce\Level

(6)eoon36dasI

oc¢ C C C C 2 .
Sewage Treatment Plant 3323 ch@:agogcz Gaoooocxgoo']m sgeaoamsggeﬁ Foundation 3328

S T t tPl t C C c 0 C C Co C C Y
ewage ireatmen an G&)D(DC\?O@@@QOOD?(} CBO)('DCoGS’D’.)C G&)DC&(DQ%II

C
l8plen)

'380

e@p_goof)Car Parking 6]%’10]00 Sewage Treatment Plant 320z Car Parking 635209 |
C C c O C coc¢C c

sseoTogc Gaoocamc\?cﬂoo G@O’)C@(}O@C(ﬂ&)@ll

Basement Floor cflgoldloo Sewage Treatment Plant 332: Basement Floor - o10p) (o%eo?orc)) Floor
C C c O C coc¢ c

saeoTogc Gaoocama?dloo Gaoocaoo&ﬁccﬂoop_ou

Sewage Treatment Plant 3s0: Car Parking 33209 (o??eo?org) Basement Floor esaoorc)ogccz

o

C c . C C C C co¢ <
G&)’JC&(’D(S](’D Foundation ?g CQCDOOCSG&)’.)C&(D%C(SI:D@II



OQOIMSFE(YI]IOPIBORMD COND§DE 020006000V

(©)000303363000534:

(1{e)

033[§°<3°oo339 o (0)0038 D0SGE33650000F 0309000 ecoo@ O3E20023
fab] § q 08 ? L { 8 eﬂ 1 § { I

[o¥y C.~S Q ¢ ¢ N ) SRS 9 Q9 ¢ Qo¢c. ~_Q
QCG@S@O@&O@C egoaom§mgeaoomsj OgOOﬂC\DDG:DC) 3961@9@0? GCCQC)@‘?QPCO o)

gt?,oogeaooéad% %&ﬂwéu (Car Parking §§ Basement gmésj sgeaootﬁsfaésgogés Sewage

0O ¢co ¢ ¢ ¢ _¢ C ere, c ¢ C C c o C
U?@GJ(DQ%O@@Q@[@@@@E% (Q)CD()?COZSQCDOO G(T{IDCB@GODD GQG@DCTJSQQQ{P.)SQCTO)(TJ

N

Treatment Plant 3223 ooéagf:zooéeeoocﬁ@éze@m)

(9)0053908 cf'gcﬁc?ésaeaoocﬁsgéqucﬁoaa Treatment eoloce20o Septic Tank orog 39:1‘?3@[
C c C ¢

ggeoseg@o)dloopju

Ground Tank §<§ 8C§Dm§/Sewage Treatment Plant :'Dé (Jo)eo 39§ésa€33083603q§u

Septic Tank with Up-flow Anaerobic Filter System §°1$eptic Tank 32¢ Length and Breadth Ratio-

1:2 to 1:4 oooz%’lsﬁ,u

Septic Tank @\ Freeboard 323 1'~1'-6" ooozﬁoqu?l

Septic Tank with Up-flow Anaerobic Filter System 501 Media 3228 Ge?ep%idlm aoé@lcxgcc)eﬁn

Gq?epeﬂo']oo Media ( aoc@c Media Volume 33@ Septic Tank Volume &\ %2 ﬂeﬁu

Go



OQOIMSFE(YI]IOPIBORMD COND§DE 020006000V

(gleoqfgproompasoempagep;

mo%eieqc{)?sgéqj(ﬁsgos Myanmar National Building Code 32§ ogor%qlorg GOSGﬁH

[ ]
)]
ele

€ .S.~-9,
2P RBCEP
88085333&3 oop_geaoocﬁeé Wastewater Treatment Plant / Sewage Treatment Plant |

S,

C C C Q Q ¢c . ¢ C o co ¢ Q0 N
OC\?_I(DSQG&)D(DSQ@Q{PS@]S GCCQD(T)@?COZ 39@@8&?860(30)3908308Cﬂ61§| 3900)0808

3

023669[G:09:0625530l0n Pile Tip 063300560923 360DC0 F3§09:90:60(06)0) o>cnéj
i’ ° L°@ IE L p? I % §@° L° 3 ? 8

o

C C N ¢ ¢ Q0 C cOo cN ¢ C C Q C
61@?0)&0)&?8@61§§(; SQOO)CQCSQ_? C%(DﬂC\)DGOO’J GGIS’BD% O'-]O)go)@SZDOQI(TJS’Bq C\?G@O(ﬂm Water

o

0

L

Treatment Plant oop_f:)eozq§u

e Raw Water Tank :Dé méeﬁzeqcfﬁsaéqjcﬁsﬁ SO%I Treated Water Tank oap_S ooo%e§,
an%sgf)qlcﬁeﬁ 200%I Overhead Tank :Dé m56§6q§$8q$®3 30% 0EIIOD
:f?eo?oéooaz%)l%&l% Ground Tank §\cf: Wastewater Treatment Plant / Sewage Treatment Plant

33[3_5 39§[3_539§3 Go(Jo)crgoeozqo%l

* Kitchen Waste go:320: Grease Trap (_?OOOS@CS: Wastewater Treatment Plant / Sewage Treatment

@

Plant 0323 g%oésﬁn
Lo (]



$63030563:3¢(g| 8§, 0§6500E 9B Eqpangiadaacondyp:



QO0N§|C6)30:Q$009050 (On-site eng§p®9®§®qu)

< Q ¢ Q. ._Smogc_<g ¢ c ..9¢ < Qe
?@%Q?meqaqogg@[@%?g()§G®OOC§%S?C6TJS’BQJ(DS’BC\D(DQP°

1 : : : . : ‘ ¢ ¢ \ ¢ ¢ ¢ € ¢ ¢ ¢
6qaio§ea03C96243¢9 J0 j0agém0plicsalgoigemegmcs(gmigecndndd) Gq#:oqcmcgg‘)ﬁqJOJo“omoac:cchma.gm@mQ (geo0gca0m)

i Anaerobic System Aerabic System 0 Anagrobic System Aerobic System

o 3% 3% gobqd | (oD 356484 350984 godqyod

(Months) | m/day .| mi/day {Months) | m/day | m’/day

S e G 6020303 oqR0y03

\ 1| January 80 2395 5 9.2 1| January 1 125
2 | February 64 185.2 6 746 2| February
3| March 80 28,7 1 42 3| March
4 April 36 1225 2 130 4 April
5| May 2 55.6 6 2 50 May 7 140
6 June 52 190.6 5 5l 6 June - - 3 2673
7| uly 53 0 5 124 7| July . . 1 170
8| August 38 1235 3 20 8 | August 1 12
9 | September 18 53.7 2 7 9 | September
10| October - - - - 10| October
11| November - - - - 11| November
12| December 12 60.8 - - 12| December - - 1 500

1-12 Total 463 1482.1 3% 530 1-12 Total 9 1645 5 38 (D




Anaerobic System Aerobic System
Budget Year Sogp(m]
gé@[&%p@eqsgoacﬁ m3/day g@@l&%sgeqsaoacﬁ m3/day
2019 42 206.66 15 182.2
2020 463 1482.1 35 530
2021 52 228.5 8 132
C Q ¢ Q. < o¢c ¢ ¢ C QcC C C o ¢ ¢ C
§o39c9meqac3°gc[§le $C O$C0ICHIVCEDT]2FIIPCOMGI2 (BOO0§EI00M))
Anaerobic System Aerobic System
Budget Year Sogp(m)
gé@lgésgeqsgogcﬁ m3/day gcf:@l&%sgeqssog(ﬁ m3/day
2019 2 66.11 3 222
2020 9 164.5 5 3343
2021 - - 5 1920
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Sludge Weight after
Sludge Volume (m3/day) .
dewatering process
263000537 Treatment Treatment (tons/day)
reatmen ons/da
od | 0/8 mepd 3000 opdieq Size B
aoe'ﬁl:aom: 3 Thickening| Digested (1.05 tons/m3)
saeﬁl:aam: (m°/Day) Mixed Dewatered
mixed mixed Refers to CAS
Sludge sludge .
sludge sludge Process Calculation
Baemnt+(J)ooc°)+ Biologicul Waste water Treatment
5 [Moon Sun o 2JQ 60 1.963 0.0654 0.1
(0Q)oo0o System
Baemnt+(J)ooc°)+
J eooo@oqooc;@ (0008 GoJ |Septic Tant with Upflow filten System 75 2.472 0.08 0.1
0Q)oo0
B t+( )ood
R cocos aemn Q(J) 000 |Kubotao3s30 8%)033%@50)(75 20 0.648 0.0216 0.02
+(0J JooO
o Wastewater Treatment System with
Kajima Yankin Baemnt+(Q)ooo
S o GoO@ [MBR(Sludge Treatment Process 945 28.85 0.96 1
PPP Co.,Ltd +(]J JooO c )
d]occﬂoa@)
New World o
Baemnt+( j)oo0 ) 407
9 Development o SJOG WWTP(Conventional) 31.296 1.04 1.1
+(09 )ooo 448
Co,,Ltd
o ¢ oc Baemnt+(J)ooc°)
G 236320CA0§:+0 Goo  |WWTP(MBR System) 65 2.4 0.08 0.08
+(og )Jood
Baemnt( |)+( | |Joo
q |Bionol < S 9e® |WWTP(MBBR) 168 3.6 0.12 0.13. (
o
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Yangos [Rartty
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REGION
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.
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[ Sody Aren ;;.3 a4

Township s 2017 2020 2025 2030 2035 2040
(ha)

Latha 61| 25087| 25087 25057| 25087 25057 25057
Lanmadaw 131 | 47160 47.160| 47.160| 47.160| 47160 | 47.160
Pabedan 62| 33336| 33336| 33336 33336 33336| 33336
Kyauktada 70| 29853| 29853 29.853| 29.853| 29853 | 29883
Botahtmmng 260 40.995 40,995 40,995 40,995 40,995 40.995
Pazundaung 107 | 48455 | 48455| 48.455| 48455| 48455 | 48458
Dagon 299 28,222 30.999 36.325 41.651 45.201 48.751
Total 990 253,078 255855 261,181 266.507 270,057 273,607

Source: JICA Smdy Team based on the Data Collection Survey for the Project for Updatng the Strategic

B, Ry 7 A0 A\ 4

=

Legend
Study Area
Township Boundary

Sewer

“-'W‘W"P oo 7000 (4 -

112,000 m*/d"

Source: JICA Study Team
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Population Forecasting for future

(New City Master Plan, 2018)

14,000,000 populaticn

12,000,000
105 mdlion

10,000,000
9.0)m#mon

8,000,000

6,000,000

L4 milkon

n‘ (lCO,CUU Suwe'lg“ ?}n"i‘d Af!i‘
2.6]mikon

2,000,600

0
2020 2025 2030 2035 2040

Projected Population (2040)

Sewerage New Yangon City
_ Master Plan (2016) | Master Plan (2018)

Greater Yangon Area 11.7 million 10.8 million -0.9 million
YCDC Area 8.5 million 8.0 million +0.5 millien
Sewerage Planed

Aien 4.2 million 4.4 million +0.2 million @
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3§00056630:080008628 3000

(Centralized Treatment System)

W3 Tag WAl
i {Sekian .',‘\n

5 Davweby. &

'iﬁ'*“x;r:\{‘{* —y— Q Core Area Boundary

\ Hiang f

18 |Yawt S Q Sewer District Boundary
@ | Taingargyan 5

W1+W2 Sewer District Name

® Location of WWTP

3§2005633:980008698 3000

(Decentralized Treatment System)

Q Care Area Boundary

@ locationof Septz@
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Septage Treatment ®§033908(ﬁ®§33386903§a(ﬁ[§83(Pilot Project)
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Routes of Water Uses and Disposal ROUTES OF WATER USE AND DISPOSAL

water, wastewater and stormwater

Reservoirs taahd " S ST ¥ A
f /LSS S/ WASTEWATER
075 8

R W
wofer WATER DISTRIBUTION \QFTMTENI

WATER
TREATMENT Incivicual water supply

PLANT
row
water 7
Ref; Wastewater Characteristics, Treatment and Disposal
Biological Wastewater Treatment Series — hd P—

by Marcos von Sperling /'T\ m =
GROUNDWATER @




Gﬂ@8@%0®ﬁ®§®396 2Cs

On-site Sewerage Three main sources — Domestic Sewage + Infiltration + Industrial Effluent

A

Separate Sewerage System
Off-site Sewerage

Sewage
Network

T [

Sewerage Network WWTP 'I'

| ; i
5 X .
. E=cEin Combined Sewerage System
Sewerage Network &
Mhﬂ Sewage & Storm Water Network
\\’TP
(a) Sewerage systems: on-site and off-site (b} Off-site sewerage systems: separate and

combined

Ref; Wastewater Characteristics, Treatment and Disposal

Biological Wastewater Treatment Series
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U Centralized wastewater treatment system U Decentralized wastewater treatment system

Centralized Wastewater Treatment

U Onsite system

= Septic Tank with Soak pitch system
=  Septic Tank with up-flow system

=  MBBR System \gﬂl‘g“ﬁ S —
=  MBR System ' AT anNNEE

= Johkasou System,.....
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WWTPs and Septage TPs
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Wastewater Treatment

— =] 20T

Influent Primary Settling [ p..ction tank

tank

Final settling

Sludge from the primary sedimentation tank B sk

Gravity thickenin Gravity thickening T =
Effective use - . Sludge treatment
™ = of sewage - {
I sludge |
I 4—{ Mechanical thickening
l e I y
i B et i i digestion
l -l Digested sludge
I Dewatering
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(1) Sludge disposal site (2) Fertilizer (3) Landfilling (4) Coal-fired power plant (5) Construction materials

(6) Gas Engine Generator

Wastewater Treatment Sludge Treatment Options for Sludge _Pott.-:ntial
Utilization Recipents

Sludge Disposal Site

.. ’
\Em m;

Fertilizer to Playground

Landfill site

Coal-fired power plant

Construction Materials

Gas Engine Generato




Sludge Utilization in Japan

Other —
utilization Landfill, Disposal
20 —— 31%
Solid Fuel ’

2%

Sludge Utilization for -
Construction material(Except
Cement Ingredient)

18% Sludge

| Agriculture U

15%

Sludge Utilization for Construction‘
material(Cement Ingredient)
26%

Candidate applications in Yangon

Landfill(Disposal) is one of the most economical method. In case, there are any sludge
recipients from public/private sector to utilize sludge for making their products, it is

better to distribute sludge free of charge.



Sun-dried Bed Process for Fecal Sludge on Vacuum Trucks’ Disposal

Domestlc Waste Dlsposed by
the Vacuum Trucks

:i*’t?f:ﬂfj

Sundried Bed




Comparison of production methods for compost

_ Hyperthermophilic composting Ordinally composting Vermicomposting

Decomposed by hyperthermophilic Decomposed by ordinary bacteria Decomposed by worm

Outline

Fermentation
temperature
Duration of
Composting

bacteria with using wheel loader

90 to 110°C

45days

with using mechanical mixer

60 to 70°C

60—-120days

15 to 20°C

more than 90 days

Performance

Footprint

Operation and
Maintenance

Composting method is technically
established. More than 20 facilities
in Japan, and one facility in Davao,
Philippine.
(+)
Small
(++)

CAPEX: Medium
OPEX : Medium
(+)
Hyperthermophilic bacteria need to
be inoculated at least in the first
batch.
Since no specialized machinery and
facility, O&M is easier than other
method.
(+4)

Composting method is technically

established.

Widely used throughout the world.
(++)

Medium
(+)
CAPEX: Large
OPEX : Large
=)
Operation of composting is easier,
but maintenance of specialized
machinery is difficult.
Additives such as rice—hull or
sawdust are usually needed

*+)

Composting method is not
technically established.
One of the popular methods in
Asian countries.
(+)
Large
(=)
CAPEX: Medium
OPEX : Low
(++)
Residue of pathogenic bacteria
need to be taken care due to low
fermentation temperature.
Oily and salty food waste is not
accepted.

=)

Judgement

Recommended



Sludge Management in Private Housing Compound

Junction City, Pabedan Township




Sludge Management in Private Housing Compound

Lotte Hotel, Hlaing Township

,/' ~ »




Sludge Management in Private Housing Compound

Demonstration on Sludge Treatment, WWTP

1. Feeds a fixed amount of sludge to the flocculation tank 2. APolymer is mixed with the sludge to form you =3 N .
hilst the excess sludj lows to site d flocks suitable Iti plate sc 5 D —
whilst excess sludge overflows to si rainage iocks suitable for the multi plate screw press. - MuItI_Dlsc Sludge

3. The sludge enters the thickening zone and the
initial filtrate is discharged whilst the thickened
sludge is pushed towards the dewatering zone

Polymer Coagulants Inlet

Dewatering Screw

» ,,gr\efS Type

yur) adeios
adpais o1 yoeg

wuey aSesons

a8pojs wory moyw

. Filtrate Outlet

4. In this section, the gaps between the rings and the wcrew pitch decrease gradually in the direction of the end
plate, whilst the pressure of the filter element increases due to the volume compression effect, which thickens
and dewaters the sludge

5. The end plate craates further pressure from the outlet side so that the sludge becomes drier, resulting in up
o 35% solid sludge cake which is released from the sudge cake outlet
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THANK YOU VERY MUCH FOR YOUR ATTENTION

BYBESTENELL
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