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General Description of Collection System
Separated System Combined System

Access sanitation as percentage (in 2000)
-‘bb-ulc'. S e g—— e G -~ + Low impact 1o water body
Source: Water Resources in Japan « Capacity reduction of WWTP
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General Description of Collection S
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Discharge pipe

Separated System

Road




Evaluation for Priority of Sewerage Zone

Consideration of
« Urbanization
« Pollution Reduction

= Physical Characteristics

S wiris b o s Al l‘0|ni;lua.|>(iv(;l“:uin Accumulated il
Priorvity | o0 e 7 BTRE 2040 Population i ge
3 Zone Year Ratio (%)
(persons) (persons)
Ist 1 2020 178,127 178127 3.0
I1st Wi 2025 483,058 661,185 10.2
Znd & 3vd G2s M2 2040 3.549.788 4.210,973 49.4

N1, E3




Oxygen Deficiency an

21%

18% [T

d Body Reaction

Vertizo, vomiting,
loss of muscular
power, incapable
of sustaining the
body weight and
falling down

6% =" 12%
The wir ": -::l' !. respiratory
...(’, rwerer, Il “ q
vontidathon s headache,
L il nausca,
‘ vomiting (leading to death)

\\"-’» l| 5‘\]: i

Gas Concentration

Less than 18%

More than 10ppm

a,ncentratlon of Hydrogen Sulfide and Body Reaction
—:f_/ = =——
| L

H2S 0.025~ | 0ppm
Unpleasant smell

Critical limit
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| Deadiy intoxication in thr .
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Aerated Wastewater Treatment System

Oxygen ooy Chlorine
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Access
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Pre-treatment Tank  Aeration Tank  Purfication Tk Pump
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DESIGN BRIEF FOR WATER SUPPLY AND PLUMBING
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YANGON INNO CITY PROJECT
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Periphery or irregular settiements
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Burying or dumping
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On-site partial or complete
treatment (e.g. septic tank)

in the neighbourhood

Unsafe on-site service

Sewered service -
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Sewerage Area

- Sewerage Area
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= - Yangon City Area

10 Street Air 3
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ot - B266)(storm water)
- 261232 (Grey Water)
BD! st - G6|38:(Black Water)
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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 26
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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. .
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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 S .
@lommﬂeqagog§0®9®§®( n-site GQ@09§0®9®§®QI’D°)

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
20
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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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Treatment Flow Diagram MBBR System for Vacuum Truck Septage (10 m3/day)

R Water et Tlow |10 1) Actual ffecthve Dimeraion siter Adjustmant(MBEE Twa Sepa)
1 wornem . . - - .
0 o g OO i - T HET - Y .Y
reening
- V.l . 1500 mg 1 (1.4 I 35k 35w Ahr FLY
o Hotal Tosk  Rililen,
[(eomae | — el B
$ 0o Tedwah | ey | MEsR _— [ [
e Vierar " e e Enindey
teustantion Task - oty e Y k| eige | mentes | o PRt |edmee D
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Moving Bed Bio-rector Tank(BOD Removal) Movin Bed Bio-rector Tank (Nitriﬁcaon) Secondary Sedimentation Tank

Primary Sedimentation Tank
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. C\Rooo%éscglcc: Soil Water 3223 (OJ)(ﬂm§[§cf: ogo%qlcf)sﬁu
= Pile Foundation e0le2o sgeaoocﬁsfaéqusgog(f) Septic Tank ogccz Maximum ce\Level
c .0 _¢
(B)eocome0qs!
= Sewage Treatment Plant 332¢ ?35@@3@0@53 G800 &ﬂoo sgcaoomsggeﬁ Foundation 322¢
C C c O C C
Sewage Treatment Plant 680005000600 @§00&C cgooooc :6320C Gaoocaooeﬁu

C
l6plen)

'380

- c@p_gooBCar Parking cﬂﬁo']oo Sewage Treatment Plant 332s Car Parking c3200 (
N C c O C coc¢c c
sgeoTogc c;aoocaooq?(ﬂoo emocam§c<ﬂwl33||
= Basement Floor cﬂﬁcﬂm Sewage Treatment Plant 3223 Basement Floor e ro10p) (:fgeo?org) Floor
c C c O C cocC C
sfaeoTogc Gaoocaoomd]oo Gaoocam&ccﬂoap_au

= Sewage Treatment Plant 332: Car Parking G300 (3%90?05) Basement Floor 639305035
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=  Ground Tank §cf: 8%)3m§/5ewage Treatment Plant 309_5 (Jo)eo 39§E)§83(?8083€0861§II
= Septic Tank with Up-flow Anaerobic Filter System §Septic Tank 32¢ Length and Breadth Ratio-

1:2 to 1:4 ooogé)lqcu
= Septic Tank &\ Freeboard 322 1'~1'-6" ooozgolsﬁl

. . . . (o] . o C c _¢

= Septic Tank with Up-flow Anaerobic Filter System § Media 322: G‘?epﬂcﬂoo aoc@la?oeﬁu
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Treatment Plant oop_@eozq%n

« Raw Water Tank :Dpé ooo%eﬁeqdﬁs@f)qlcﬁsﬁ go%l Treated Water Tank :)3[3_5 ooo%eq?_)
an%sfacc)ql(f)@ﬁ 200%I Overhead Tank 339_5 mo%eﬁeqdﬁsgcc)qogeﬁ 30% 0EIIOS
oglecpocc:ooazé’l%éq% Ground Tank §CS: Wastewater Treatment Plant / Sewage Treatment Plant

33[3_5 39@9_539{)3 eo(Jo)ogoeozeﬁl

* Kitchen Waste qo:320: Grease Trap gaooo%aocf: Wastewater Treatment Plant / Sewage Treatment
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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
G s POABR 6020303 60003
\ 1| January 80 2395 5 9.2 1| January 1 125
2 | February 64 1852 6 74,6 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 63 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 14821 35 530 1-12 Total 9 164.5 5 3343 ( o€




o Anaerobic System Aerobic System
Budget Year ‘SOIP@J
al gé@lgésgeqsgogcﬁ m3/day gé@lgésaeqsgog(ﬁ m3/day
1 2019 42 206.66 15 182.2
2 2020 463 1482.1 35 530
3 2021 52 228.5 8 132
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o Anaerobic System Aerobic System
Budget Year Sogp(m)
al gcf:@[&%s’aeqsaog(ﬁ m3/day gcf:@l&%s'aeqsaogog m3/day
1 2019 2 66.11 3 222
2 2020 9 164.5 5 3343
3 2021 - - 5 1920
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Sludge Weight after
Sludge Volume (m3/day) .
dewatering process
263000537 Treatment
oé ao/§ . é 2008 C\RQ‘Gq Treatment Size (tons/day)
2Q|:3002 3 Thickening| Digested (1.05 tons/m3)
PQ|:3028 (m*/Day) Mixed . . Dewatered
mixed mixed Refers to CAS
Sludge sludge .
sludge sludge Process Calculation
Baemnt+(J)ooc°)+ Biologicul Waste water Treatment
o [Moon Sun o )9 60 1.963 0.0654 0.1
(0qQ)ooo System
Baemnt+(J)ooc°)+ ) . )
J eooo@oqooc;@ (oq)ooé GoJ |Septic Tant with Upflow filten System 75 2.472 0.08 0.1
B t+( )o0d
IR cocos +(aem)n Q(J) 006 |Kubotao3s30 8%)033%@50)05 20 0.648 0.0216 0.02
0] )00
Kaiima Yanki B (o) o Wastewater Treatment System with
ajima Yankin aemnt+(2)o00
S PPJIID Co.Ltd I H11)008 ? GoOR |MBR(Sludge Treatment Process 945 28.85 0.96 1
o., 00
- Jlo&dkonS)
New World
Baemnt+(J)ooc°) ) 407
5 |Development o SJOG WWTP(Conventional) 31.296 1.04 1.1
Co.,Ltd +o9 Jooo 448
Baemnt+( [)ood
G |B:eaenlalseto Hoc) é‘J) Goo  [WWTP(MBR System) 65 2.4 0.08 0.08
oG oo
Baemnt(j)+( J)oo
[} c _C
Q |gsorcoc 5 93 |WWTP(MBBR) 168 3.6 0.12 0'14%0 P
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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 m =
PPN i “(5)
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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
by Marcos von Sperling @



Wastewater Treatment System (eqac%soo

U Decentralized wastewater treatment system

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,.....

(A i
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. eqa?gzqsaoo&z@&,@é:mézeﬂaz(Methods of Collection)
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Je[goc:03g¢ F[gr:0050n6200 ©5oI)
(0) 0208050006320 6O 53833305@53 -Partially Separate System (e@qcﬁp@éeng =l5[ep
(o3 o]
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Decentralized Wastewater Treatment ®§§m5§|[0®33333309q|05/3933§p_qulorS

Centralisation Decentralisation $ $

E & —
ﬂ{fﬁo_. + -/ h % i ]

E T A I

Colony :'E

- Centralized Wastewater Treatment System @\ 3202§03:|0933],62 (0)m§oye §od(05em(ge:

CoOC <

()) elgequonmm§32005§(5¢: () cagaamdaceeqgc: (§) 0p5 630005]]§(03(g¢aE(gE: 03(gooloopd

- On-site Wastewater Treatment System gpz32$05 0560509(§de000 DEWATS 0§6&1320:0005|050265],60

L

(o) Low Cost () Ecological & Sustainable (9) 90% B.O.D Removal or%@c%o'bapéu

- Johkasou On-site Wastewater Treatment System @35020008|0369 (0)e86232§p02c0520003320(gCs

(J)caqC3andScapdqacs () 09p5ea00M0]|§ F5p0cu50003320(gCs @
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Septic Tank = A horizontal continuous Septic tank can also be considered as a primary treatment

flow sedimentation tank 60-70% of suspended solids to settle in the form of sludge at the
bottom of tank
requiring a secondary treatment of the effluent for final disposal

scum Some of the lighter solids including grease and fat rise to the
surface of sewage

Sludge Digestion Decomposition of scum and sludge with sewage for a period of
several months in the tank by Anaerobic bacteria to form gases
and liquids

Restriction in use in practice for isolated  Due to effluent with high odours, high in BOD, Nuisance due to bad
institutions such as school, hospitals,....  odours and offensive nature of the septic effluent

| |
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Design consideration

Clear Space between the upper level of
sludge and the lower level of scum

Space for sludge digestion and storage
between cleanings at interval

Space for sewage retention to allow sedimentation depends upon
the “clear space” available

the movement of sewage in and out of the tank within R.T.
Larger the plan area of the clear space , lower the horizontal velocity

and consequently greater the sedimentation

Varying 6 months to 2 years ( Desludging interval)
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Design consideration

Multiplication by the daily average flow and the detention period

vellmE @ Besed on deienilon {12hrs for large tanks and 36hrs for small tanks (in practice 24hrs

time
average)}
Scum storage 0.017 m3/cap (6 month desludging interval)
Minimum tank volume for 37.5 cm(30 cm below the lower point of the outlet pipe + 7.5 cm
sedimentation extension above the lower end of outlet pipe to the point of
accumulation of scum) is multiplied by the plan area of the tank
Sludge digestion capacity 0.028 to 0.056 m3 per capital

Quantity of digested sludge produced 0.00021 m3/cap/day (0.037 m3/cap(6months desludging interval))
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Septic Tank Calculation

Q=PE X Sewage flow

A = Q/Depth

L/B Ratio =L/B

D(total) = depth + free

board

Minimum tank volume for
sedimentation

Desludging Interval
within six months

PE
Sewage flow
Assume detention period

Daily waste flow

Assume depth of liquid
plan area of tank

Provide dimension of tank
Length & breadth ratio
Tank area provided

allow free board
Total depth of tank

Check for space

Sedimentation Volume for a

clear space 37.5 cm deep

Scum Stotage@ 0.017 m3/ cap

Sludge Digestion@ 0.028
m3/cap

Sludge Stotage@0.037 m3/cap =

Toal volume for the whole
process

200person
100lit/cap/day
24 hrs 12-36 hrs (24hr in practice)
20000lit/day
20m3/day
1.5m 1.2-1.7m usual
13.3m2
Length-6m x Breadth-2.25m
2.67 2-3 usual (0.k)
13.5m?2

0.5m

2m

5.0625m3 (= 13.5 m2 x (37.5 cm/100))
2m3 (=0.017 x 200 PE)
5.6m3 ( =0.028 x 200 PE)

7.4m3 (= 0.037 x 200 PE)

20.06m3  =20m3( provided volume) 0.k @



Comparison of wastewater treatment equipment

Conventional

Modified

Sewage

Treatment Plant

Septic Tank

Septic Tank

4

For Black & Gray Water
Anacroblc Aunacrobic

Process * + +

(Under Seepage)  Filter Anacroble Arrobic
Treated
water (BOD) 100150 mg/L 75100 mg/L 20.50mg/L <20myg/L
Capacity Small Smll-mkldk’ Small-mniddle |

1 -2 m3/day 1 - 200 m3/day 1 - 1000 mY/'day

Construction short middle
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Sludge 8309/%30:31 [§oop

WWTPs and Septage TPs

S | | |
(sj\:.vg:) A l/l4 A /l“
i

Sludge Utlllzatlor
I Center
l (Food waszte, Beer yeast, if neces aryl
<leestock excretion:
if necessary)

Agriculture (Waste to Green)

B~ =) ——

Bt

Receiving waste
= Compost | ien

charge

Sludge

Products
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Influent
tank

Effective use
of sewage
sludge

| from 2017 ]

o el it Doy

Construction Materiali‘L =g

Primary Settling |

Gas engine generator |

[ Effective use of all amount g,

Reaction tank

Sludge from the primary sedimentation tank

Final settling

Wastewater Treatment

— =] 20T

Excess sludge

Gravity thickening

Gravity thickening

Sludge treatment

o ]

"2 |
I 4—{ Mechanical thickening
I \ 4
I digestion
Digested sludge
Dewatering
Melting Carbonizing

(150t/d X 6 unit)

(150t/d X 1 uint)

Abdibris
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Sludge qozsgqlzﬂgo[§§m&39:x?3q|§ceqzsgogm§l3_o:ol3_ooecﬂcz®oggo

o

+ Sludge oppeeaiifiprgapopapaoyse Bresseop e gk oy daas

(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 _Pot.ential
Utilization Recipents

Sludge Disposal Site

.. ’
\Em m;

Fertilizer to Playground

Landfill site

Coal-fired power plant

Construction Materials

Gas Engine Generat@
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Function of Fecal Sludge Management




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’ Dlsposal

O

Domestic Waste Dlsposed by

the Vacuum Trucks

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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