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WWTP Process Types;
Activate Sludge 90% of total 2,136
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Onsite system-1, currently permitted

Wastewater, both human waste and grey water, is treated.

In most cases, the treatment method is biofilm with aeration.
Effluent is discharged to nearby drainage system.

Sludge is trucked away to treatment facility

Onsite system-2, oldest, not allowed for new installation,
but still exists

Human waste is stored in water tight tank.

No filtrate to ground.
The human waste is trucked away to sludge treatment

facility.
Grey water is discharged without treatment.

Onsite system-3, not allowed for new
installation,
but still exists

Human waste is treated onsite.
Sludge is trucked away for treatment.
Grey water is discharged without treatment.
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Sanitary Coverage 88%,
as of end of FY 2011
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B Centralized

[ Sanitary onsite

[ Unsanitary
onsite

88% iy
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Sewer only
Municipal Sew.

Municipal

Sewerage —|
withSTP_ _ _ _ _
L

Prefecture Sewerage
with STP & Interceptor  2°
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Jacking

Jack Pump

Pipe

Lubrication Unit

Secondary Lining in progress Completed Pipeline
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* Most sludge is recycled as construction material.

» Small farming limits agricultural recyle.

* Incineration is common for stabiliaztion due to high pop
density.

+ Cement companies charge utilities for accepting ash & cake.

Landfill

80%
Recycled

Dry Solids Basis
From website of MLIT, Gov of Japan

2109 6 N13tiAznautAsnaUN M sy Temd

al

pznaudaulugjasgnihanmiietihuniuingaulunisdannaaing

Traditional Sludge Treatment Process in
big WWTPs
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Flowchart of Incineration

Fluidized
incinerator

Induction Chimney
fan

[-De:ydraled -Bu':nmg‘ =) Air " blower mnﬁon kof
cake exhaust gas S0
Ash humidifier
Humidified ash
.
Sludge Melting

* slag for construction gravel & sand, easily recyclable.
* containing HM pollution.

* Slagis sellable.

* Problem is energy intensive
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Hot blast stove
Drier
Dewatered
sludge

©5~10X15mm
Photo of raw sludge fuel
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Sewer Renovation Technology
Spirally Wound/Grout in Place lining

Power Supply Lining Strip
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Eutrophication

Lake Biwa, North of Osaka,
Biggest Lake, Eutrophicated

Algal Bloom

317 11 N91iim algae bloom
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3 . TS E Reuse System Courtesy of Fukuoka City
STP
Influent Effuent | TSE Reuse System |
Fvsirites P Eomeve P B Emr LS ior P sterilization pMELVe

Floating quality

Effluent

Customer Buildings
Flush Water

MFioer | [ Fiber
| Coagulation | "P€r | Zonation Chlroinallon| Pressurizmg‘ Filtration
Filtration

Sewage l TSE Reuse Water
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- Coagulation NMaIANANIANAZNANEN1 ARzl
- Pre-Fiber Filtration N13N18AANT4UIUABLULIALRNNNWNNTNIRIAE filtrer
- Zonation N19uAN TR lHLLANRAS AR LAY NAY
- Chlorination N9 lsA
- Pressurizing
. ) . A e &
- Post Fiber Filtration tNadfuilgannininein

wmsguianinaun MszTemt (Hesynlens)

View not uncomfortable
Odor not uncomfortable
pH 5.8-8.6

E-Coli undetected

Residual chlorine kept

Onesite greywater reuse, Tokyo
Ebisu Garden Place, cont.

* Urban re-development PJ

* Office, retail, hotel, culture...
e Use: Toilet & Irrigation

* Reuse Cap.: 880m3/d

¢ Storage Cap.: 1,000m3

River Flow Augmentation, Tokyo
Government Sector Reuse

* ASTP of A20, 250,000 m3/d pumps 40,000 m3/d.
* Add-on Processes for polishing are SF + OZ.
* 30 km revived.
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ANeNNT : Mr.Yosuke Matsumiya, Japan Sewage Works Association
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- szuutAtnLAe 14 920U Pre-treated Trickling Filtration (PTF)

PTF system flow T

System in which three types of characteristic technologies are combined

Operation based on differential head
_ High-rate trickling| [ Final solid-liquid Disinfection tank /
pump pit filter bed separator drainage pump pit
LB 2 17
I HHET

I o RS-
ickenimatank ®_/

HP— To the dehydrating process

_ Removing solid SS and BOD through filtration

[High-rate trickling filter bed | Remaving mainly soluble BOD by means of biofilm

|Fina| solid-liquid separator \ Removing fine SS of delaminated biofilm, etc.

g‘ﬂﬁ 14 72U Pre-treated Trickling Filtration
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Bar Screen . Sludge col|ector
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Grit Collector Tank
™ Effluence
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Screw Press - ISGK Pumps
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% Separate system was introduced from the beginning in view of
future resource use and prevention of water contamination.

@
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8. Wastewat ~ Rainwate
¥ er culvert r culvert
5 Manhole  Manhole

Ditch
Connection

Wastewater Drain Trap pit

Connection Rainwater

pit pipe W
' Border of culvert
+ residential lot Wastewater culvert
'
<« Drainage > ' Public sewerage — .
-4 Maintained and managed by building owners and -‘1—:— Maintained and managed by ———%
other individuals city government
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b normal case

Treatment plart A Treatment plant B Trestment plantC  Treatment dlant A Treatment plant®  Treatment dant C
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Low-Carbon Recycling-Oriented i@ s

{ KOBE T

3

C - ty D United Mervber ef the UNESCO
I evelopmen sl
o Al

iy,

City gas production facility
(city gas)

Vo

“ 7 % Fossil fuel
consumption cut

Water discharged
from kitchen and bath, etc.

Kobe Biogas
City gas pipe injection

Wastewater  Effective use of advanced
g [reatment center  pLeated sewerage water

Water recycling
Eco-station ¥ CO02 reduction

(natural gas vehicle fuel) ¥ Prevention of -
% % Sludge
<asr g 18 air pollution
i 4 -

E ' lSll;dge P x ’ *il’lg
s Digestio}x taﬁk}’ Kobe Harvest Project

s Collect phosphate from

= sewerage to produce fertilizers

Digestion gas e '
"7 ©Co
- 5
Bio natural gas a Eitsl B -

= D 3 |EE
= ‘ " o product::.)r: fac:l:ty _ KOBE Green Sweets Project
e ] <> %‘ﬁ%%g#&%; “_DJaJ Use of local biomass for sludge treatment
g efficiency improvement and biogas increase

Water
recycling [gF*

_k;be Biogas
Vehicle fuel

Bio natural gas
B (97% methane)

—

Kobe Biogas - )

Co-power-generation
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About Sewage/Sludge Treatment Flow at Higashinada STP

(1) Treated water

BOD: About 2 mg/e

§5: 2mg/e or less
Final Sedimentation tank

p—
\& Discharged to sea
after disinfection

BETNE 2

Kobe Biogas CO,neutral

gical reactor

About 160 thousand m?,
BOD: 170 mgge oY
SS: 180 mg/e

Green & |mmp
Sweets

+ City gas for 2,500 households

Use in the plant + Use for 40 city buses ‘

About 12,000m3/day

About 60% is methane I I
( . , 370 kg Tobu Sludge Center

R Dehydrated cake
About 80 tons/day
1000m*/day 1000m*/day (Moisture content of 80%) About 5 tons/d
(About 3%) (About 1.5%) i enseay

|Thickening machine| ’Digestiontank || Dehydrator | | Sludge incineration plant L

= 0o o & o o o o
gﬂ‘l/l 20 seuutntatn@e/mznaulnids n laetndnugs

naNAnaINN1stURERsa N sasnauNN MU ssTemIld  daetnady Angvin
Biogas annisuinmznaunniunasnumem@s nasiweaneiannlivingle ({usiu
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nmsuminazneuind@auuueandiaungmuugi 40°C el 3 51 naansdurad
Tunznauin@e wu Aslulawen Wediu uazlasiu azgnlalaslata nanedu Acid —> Acetic =

acid —> Methane

Sludge Digestion Tank (About 40°C, 30 days) at

Higashinada STP [

Total height: About 39 meters
Digestion gas with about 60% Agitator Maximum outer diameter: About 25.4 meters
content Minimum wall thickness: 45 centimeters
| Facilities for utilizing Kobe Biogas ' 6 Capacity: 10 thousand cubic meters;
Sludge feeding pipe Total of 3 tanks

To Kobe Biogas

Z
g
&
Stati
o E R
£
g No.3 and No.1 E o
To Osaka Gas 5 No. 2 Tank B S
ipeline, e Tank o w
Pip: g 5 =}
high refining § c %
facilities =3 =R 3
a’ m
g E
g
To usage place in
plant g Raw sludge
‘Air-conditioning, hot- Thickened excess
water for baths, and
cosights sludge
7 - ==
80°C hot water 41°C J
— — mmp | Tosludge
u — Digesti dehydrator
0 50°C ¥
35%C - ludge
Hot water Heat Sludge circulating 8
boiler exchanger pump

= o > =
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g Er’”ijisie’ ;.; ;;7\;-.7:"775 Dehumidifier Medium-pressure
! tank

””””” x"""’ Methane
s .
,,,,,,,,,,,,,,,,,,,,,,,, 98% aD Kobe Biogas
| Washing desulfurlzat\on :
1 : wxer | aD
. Autamoblle fuel
Excess gas burner Digestion ( \
furnace e m* Recovery of methane
— ¢ Lttt
g
=
] -
50
1
——
e A Off gas
~
------ Biological + activated carbon
7 T deodorization facilities
~ : Chiller
Sludge digestion
tank

igestion gas sorption Water- °:V::5ion Heat
I?::m:ressgur Abtowp:r S"PtPIV ' i exchanger 1
pump Deaeration tower
A o @ =
JUM 22 Fumeunsuaninaiinu
noinspauanAnIWlLe RN
AAAILAN 518N e NENAILAN
iy % 1Bums 97 WiTANINNIN
AANTIAU % 3u1me Hiaandn 4
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ANANNSAUY g1ANUNE
TnluleRng 39.2 MJ/ m’ 85 Le1t/m’
ANGEITNLR 45.0 MJ/ m” 150 Leiy/m”
Gasoline 34.6 MJ/I 160 Le1y/l
Light ol 38.2 MJ/I 130 a1/l

anunsnanAsuauladanladls 1,800 Fusall

AuanRvedlulefngluriefing

1Sy d‘ A v A o ! 2] v o A [ d‘
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ADANLIR NIUAIEIUNITUNN lulafing
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Asuenlnaanlod 37.0 0.6
AANTLAU 0.4 0.2
Tulnsiau 0.8 1.0

H,S 330 <0.1
Siloxane 14.53 0.005 ¥Wizatinenga
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AL 1aif Tetrahydrothiophene
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Kobe Biogas Utilization Status 2012: Higashinada STP

Sewage influent: About 160 thousand m*/day T il ted
(from about 380 thousand persons) SBOIRCLY SRparate

Carbon dioxide

" Amount of generate:i B Excess exhaust gas i Production of Kobe 4.000
digestion gas amount Biogas ’ m?/day

12.000 1,500 m3 da 6,000 (About 8 tons /day - CO,)
(cubic meters/day) e o o (cubic meters/day)
98% methane,

24 mega joules . 39 mega joules

Use in plant

2,200
(cubic meters/day)

Yr About 85% is used for
heating.

Kobe Biogas Station

1,200
(cubic meters/day)

For injection to city gas
pipeline

2,600
(cubic meters/day)

All the gas volumes are those irI\ standard conditions (0°C, 1 atmospheric pressure). 22
= v 23 A
U7 23 agnslflulefinaeuiiasinu

5) TA39N15 Kobe Green Sweets

£
Ao

Tasennstiildmnilszasdine
) o A A 1 o 1 v G| ¥
- thdanmaaldunsonluausunisusin i wewld wieaims W
- inBunluTefingliianunsnsesduls 5,000 AFaEau
- UFudgennunimnisanmznan uazannislfimamaslunismn

- iaunnlulefnglininsgiu

Green/Sweets Acceptance Targets Suitable for Sewage Sludge!
Higashinada STP

Sewage sludge: i
Green: 4t Zdall 1000 m*/day Sweets: 11t /da

. Sewage solid: About 30 t /day (Biomass from food waste)
(Biomass from wood-waste)

0.2t /day (net) About 2 t /day Inegll‘
i ified. [

0% is gasified 90% or more is gasi

Anaerobic methane fermentation in digestion tanks

Production of Kobe Biogas for about 5,000 general households is pursued.
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6) lA79N13 Kobe Harvest
Thsamsiiiinguszasdiite
- thwegnwefaanaznawsinnaunn sz taal
- liveavaialuingavaasile

- Yasiwienznaugasulnanaaniaia

guqunsn1aanaanadaanaznaulnanisiin Magnesium hydroxide adlied

noundnsatuAx pH Lifusne aniuasuesnaznauesnaiaesaninanisld Hydro cyclone wiarinlalinliiudia
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- : control
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meter
- MAP recovery unit
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Screenings
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About 30 m?

; MAP washer
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Sludge circulating
pump
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Digestion sludge Digestion sludge
(after phosphorus recovery)  (before us recovery)

I MAP-supply pump: About 20 m?/hour 1 Dried MPIP' 200 kg,fd.ay

U7 25 ausumsindnvaanais

dsziaunainnsoiannyfulilueddng  199A9UANANININUNMLOIUTNTBINFIMWHIUATH I LU NUUL TS

89N3La1 (Anaerobic Digestion) wuhenii wadaladnistinlulefnan il 14s: Tamlusiacinala anesdnansg

nlgasnsarhllguunannazthlulefnganszuumsin g sy load Inanisldidundanuldnnglulsainiamn

Ao usiidesann  lulefnen i luidaqiiudBunaties nlilidacndunulunissiasaasesdnsglnsninlduean

23 & v o ¥ R ada dl QI 24 o =
ﬂqﬁ"ﬂﬁﬂ'ﬂ\?ﬂﬂ’)’lﬂgsluiﬂi\?ﬂ’ﬁ Kobe Green Sweet M liinsudsasnisnaziinunufnglaanistinassiaaann

winganiunzneu  wndennlilsBunaslulefnaunnau

AneNg : WnTiNan Kobe City Office

20



3.4 malssihlulszmedilu

nstsvthludssmadly Guneainailel w.a.2430 axnsaliitnisdszanauld 125 f1uau

(97.5%) 1wl 2551 TnadglfiEnsisunn 8,772 9

Coverage of Water Supply Service

140, 000 120. 0
-Tota: N -Wateg iu_pply —*—(Coverage
populatian population
120, 000 r100.0
97.5
=100, 000
8 80.0
5 80,000 -
= 60.0
< 60,000 :
= 3
= 40.0
S 40, 000
20, 000 111 20.0
0 0.0
M~~~ ON TN O — O 0O DO OWLOWOWLLOLWLOLWwOLWwWwr-oco
OO OO — NN MOTT O OOI-r~-aocogmm oo oo
CRRIE2P2PLBSRISDD222ISISITRKR
Japan Water Works Association 8

U7 27 nsasauagunisliitEnisindssin

] d‘” v = 091 QI d’/ al v dl al dl ] d’l
nsraalsadagmaasulutndssdnBuanlulmngs waslednin Well 2463 wezindalsa

Q13U cholera, dysentery waz Inwaas 1Tk

ms"lﬁu?msﬁﬁﬂizmﬁﬁLﬁumi‘imﬂ%’gmaﬁmﬁu LEU LNALNALASLNDY

nsliiLEnnslufiesnu AmFutlsvana
. . BTN IAENTINN
seuunNgliiLENIg (1,429 3111) 11NN31 5,001 AU .
v - WINIUUATATARNNT 19D
sz nsliitENIITIUIALEN duiurlsvanTu . .. L
Fqunadszandandn
(6,455 921) 101-5,000 AU

21




o & s
317 28 unaaiAy

yance

Ml Treatment Plant

317 29 szuunsN@mIlszih

22



k4

&y =
dauaidadfurainislsziiuasinnen

aT

v

D

- Nunlsidsnnsg 1,235 AT.NN.

- IpANEINNTD 6,859,500 ALLAL/AU (11 Immmﬂyﬁ)
- §auumainAy 6,300,000 ALLN/AU

-~ qnnilguiin 41 WS

- ANNNEN9YIA 26,490 F9.N4.

- dszang 12,879,000 AL

- ruaumsitansie 7,062,000 M
-Bmaunnsliieds 4,173,100 TR

- ﬁiqqqqmmﬂ%{q 4,589,700 ALLA.

- AMUIUNUNIU 3,888 AU

AutiAILANNI9L9E1 ﬁuﬁﬂﬁmmqu%y‘mmmeﬁﬁﬁu WBunnuel) @eu (szAutn, 3NN

£ =]

Wuin) wdtn (seaut, Baiunislua) Teensasdn ((Bunauay, nsenan) annflguin (16, szauin)

WA (ANALIN BuuNsTua uazANINL)

Data Accumulation and Water System Monitoring
Water ¢ peration Center

Water Sources

(rainfall measmements etc) 310 telemeters

131 water quahry meters

Dams

Computer Room

Collectmg and Providing Data

Rivers

(Water Levels, flow amounts.etc) / \

' ___Branch Ofﬁce pr i 4
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Purification plant Water Supply Station Telemeter

(amounts of raw water, (operating conditions of pumps, (Water pressure, flow amounts
distribution water. etc.) water levels.etc) and water quality,etc)
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Function of Water Supply Operation

I Water Supply I(4 pattemns)

= = = =Bl Operation =
1
: jPlan 1
.. Il (o] ti f
Data_ Es_tlmatlon of i Transmission Pgﬁgzalt(i)o';cl)z’lants
processing Distributed Amount v of Operation ’ and Water
(Temperature,
Collect | Weather,etc) Plan Data Supplying Stations
Calculate
Store
Demand Klds_trugtingoand .
Fluctuation justing Operation
e = ——J): of Purification Plants
Monitoring Facilities and Water Supplying
Accident Stations

=Purification Plants
Water Supplying Stations

=Distribution Pipe, etc
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1. Acoustic rod method Tnein31Euyie Acoustic

2. Correlation method Tnein1314weisas Electronic Leakage Detector
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amp lifier with radio transmitier correlation leakage detector

=

A(ESES): standand point ﬁv}(ﬁ: Leak poind B{rIE &) : comparisonpoint

La _|_, Lb

Tm RKSZHSEEE lealage noise prop agation time difference
C BASEEEE e velocity on thepipe
L :—SEEPE distance between 4 and B

La=(L—-Tm-C) /2

gﬂﬁ 33 Correlation Method

AN8N9 : Mr.Toro Tomioka, Japan Water Works Association
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Outline of the Treatment Process

T Flow Sheet
U Inlet
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