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The NILIM(National Institute for Land and Infrastructure Management),

which is the national research institute in the public capital,

has conducted research in order to

* help the headquarters of MLIT* and local governments to plan and
propose its technology policies,

« also increase the degree of satisfaction of the citizens,

*Ministry of Land, Infrastructure, Transport and Tourism
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The NILIM has conducted research cooperatively with the headquarters

of the MLIT and reflects its findings in the planning , enactment of

policies and execution of projects , of governments.
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Hello, We are NILIM (cont)
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y @ Conducting surveys and research to support planning,
proposing, and execution of policies

Roles of
the NILIM and regulations etc.

, @ Preparing drafts of technology standards under laws

» @ Technological guidance concerning provision of
housing and public capital
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Tsukuba city ,
Ibaraki pref
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Wastewater and Sludge
Management Division
http://www.nilim.go.jp
/lab/ecg/eindex.htm
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B—DA:;H P/’Oj@Ct ﬁ)a ao"j z 5 ? * Breakthrough by Dynamic Approach in Sewage High Technology Project

This Project has been conducted in order to accelerate the research , development
and commercialization of new technologies to reduce sewage service costs, create

renewable energy .

r The Work to develop new technologies about sewage (B-DASH) )
Private companies
B New technologies development (pilot plant scale ) <Local governments >
. ‘ They usually tend to
NILIM (B_'DASH project) _ — hesitatﬁ to intr)(;duce new
B Experiment new technology using full scale facility technology that is not
Installed at WWTP where local government , which has generalized.
motivation to introduce new technology , manages. (Especially small local
B The construction , maintenance and survey are mostly government)
conducted by private companies and local government ,
but NILIM bears all expenses of this project. _
B Create quidelines for generalization of new /" Expand nationally
technology through prllvate
E N\ companies

Local governments

By using guidelines,
they could consider to introduce new technologies for wastewater treatment facilities |,
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Background of sewage treatment in Japan L\
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Local governments have adopted the waste water treatment system , which are
suitable for their regional condition.

* The wastewater treatment service ratio is 90.4%.

« Service population is about 115 million people (Total population 127million).
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Distribution(population) o U9 6%
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The overall population of Japan is expected to fall from the present level of
around 130 million to around 88 million in 2065.

—The service population of wastewater treatment and then its sewage inflow
also will decrease
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Background of sewage treatment in Japan
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When the inflow of wastewater decrease,

The revenue from user-fee would also be decreased.

The shortage of financial resources
The shortage of technical staff
The operation efficiency of the facilities

Image of aeration tank (CAS)

could be decreased.
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The capabilities
of machinery

| equipment

depends an the
volume of
structure CAS.

Blower
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Under such a situation, further,

Demand for renovation of aged facilities in every 15 year
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Feature of CAS process anlaisaadssuuCAS

The high cost of
renovation and
maintenance is
required , since the
capabilities of
equipment is hard to
reduce in case of CAS.
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Image of aeration tank (CAS)

spec

Under the declining population,

Capacity(struc
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The capabilities
of machinery
equipment
depends on the
volume of
structure CAS.

‘ Blower

wastewater treatment technoloqy , which could flexibly reduce capacity according to

inflow . also could replace CAS, had been needed.
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Susaki WWTP’s situation

-1t had been 20 years from an
in-service start and had arrived
facilities update time.

- Operating efficiency had been
low due to the inflow had
decreased for WWTP's capacity.
>:Capacity:1,800m3/d

Susaki city
Kochi Pref, Japan

|temp. :0-30°C
|Sewage temp. :16-28°C

/ -| Khon Kaen, Thailand

< Current inflow:400m3/d uullszansidasafaiza
ﬂ‘iuﬂﬂﬁﬂ'\W?.la\‘]‘Su]J']Jﬂ']‘lJﬂu'lLﬂﬂLﬂﬂJG\ﬂa\i
lasanihinszuufidinnnsanad Population of Susaki city

A 3f,97 34929 31,050 31,019 31892 31,378 3 545 | (# 0~14 years old

30,000 —y —%—?~?—? ] 15~64 years old

25,000 —ﬁ—ﬁ—/j—f /?' A TRTS B over 65 years old

20,000 _5555535 EEEEE I HH 19601 L e b

15000 i

10,000 A rNOQS =l s

0 5 Shinjo-kun

1960 1965 1970 1975 1980 1985 1990 1995 20000 20056 2010° 2015 2020 2025- 2030 2035
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WiavaarzAnnatluaniicisaviinuiasnisua laatirvinilunaziseeu
Susaki City had to take drastic measures to improve the situation.
> Susaki City decided to introduce new technology (DHS system) adaptive to inflow fluctuation ,
by B-DASH project. wiavyaisAtdanldssuudiatagifiadiundtioviisunanindissuylinei
> DHS system is the wastewater treatment technology which the reduction of cost and energy

consumption would be available as the inflow decrease. szuufilaAARIINITORAGUVIUNIINTY
> uaazdusalfuasdsunaninle ‘-V

AsvN5i-uaY A31vsTUuGaziad wiail 2560 - 2561
Year 2017~2018 : B-DASH project (DHS system) was conducted.

LAussuunnniI 1 1l
Operation for more
than 1 year.

-

effluent water quality,
cost reduction, etc.
were evaluated.

rinnsudssiiuaaunIn
Unaanssuun
ATanA1Y Lagau 12
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Down-flow Hanging Sponge reactor Moving Bed BioFilter |
biological treatment without aeration post treatment process of the DHS effluent

DHS effluent DHS effluent

1 series ( easy to downsize)
o — DHS media 1
S Washing
: drainage

MBBF
effluent

Under

. % a1 A Washing Air i
; — operation e @E® Biological Treatment B|olog|cal Treatment
. . . + SS filtration + SS filtration +Washing
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7
Setting the DHS cartridge [
(November, 2016) 3

ARAINRAIUITAALAULA
(nwgeanau 2559)
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Charging the DHS carrier )
(November, 2016)
uss3dINaINavin
(wqmamﬂu 2559)

*This time, })HSl/steran“asn't installed onrd#a aeration tank , but on th% ground

°luﬂsou”l,u”mmmsuuumama gUUSILANNA memsmmuuwu
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Ministry of Land, Infrastructure, Transport and Tourism

-

a lw"""‘_ Sl =

__L__________ !
-

‘g After charglng the DHS carrier (November 2016)
| uamnussamnmaﬂaou'\ (wqmamuu 2559)

.f,
R e T

*Thls time DHS sy fem wasn't lnstalled onThe@gratlon tank but on the ground
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After charging the DHS carrier (December, 2016)
uFINUITIFINAINAN (Bunau 2559)

L (i
Il

' u o
*This time, DHS system wasn't installed on the aeratlon tank but on
MupSIT N ARaGIszuUG LAt aRUUSILENANIA WEVINANTEAGILUNY
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Items of evaluation about DHS system Conclusion of operation | Remark
Namslssiinszuvdiagios fqUn1sLhussuy RANBIR
Effluent Water Quality @]mmmi'man‘s:uu Proved P o5
« Total BOD = 15mg/L W '
Reduction of Power Consumption asann1siadnaeeiu
« Specific Power Consumption(SPC) = 0.18 kWh/m3 Proved
SPC(kwh/m3): the ratio of power consumption to inflow quantity . P 26
AU E2INSIUTUWTE Ba dasseninvnisauldaswaveuAultunauininszuu 3 )
* Reduction of power consumption as the inflow decrease. (0.14 kWh/m?)
ANTAANNTRULLADINWAIIULITAUNLLEITEUURARY
Reduction of Sludge Emission msaanishsaans Proved
« The ratio of dry solids(DS) emission to DS of inflow = T P27
70% 5 . 449 |
AH51N5TIUDI LI L6 auaIundI i Tutintnszuu = 70% ( 6)
Easy Maintenance ﬂ';'md'm‘lun'ﬁﬁ'l‘ga%'nm
* The patrol monitoring of only 2 days per week is possible. Proved
( The maintenance cost is much lower compared to CAS ) i P.28
fuTaaNIQURLNTFAEILNEY 2 TusiadUend
(A 118 lun151595N 6N INsEUuCASHNN)
Cost Reduction estimation dszunaunisnisanairlaiang Proved wuwn P29

» Life Cycle Cost (LCC) = 34% of CAS's LCC

(37% of CAS’s LCC)
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Overview of guideline for introducing DHS system
Guideline was published by summarizing the conclusion of B-DASH project.
wLIMedtindiuannnsssluaanINIs1iniasIng d-uaa

: I
Chapter 1 General
unin 1 'l
 Purpose, Coverage of guidelines, Constitution of guidelines, Definition of the term
TnaUssavd waulun 1AsIRY Heny
NG J
/Chapter 2 Technical summary and evaluation \

N 2 msdssdivuazungsdsiuinaiia

* Purpose, Summary, Characteristic, Application condition, Introduction scenario
example

Taqiseaed unasl dnwavanid Waululunisdseynsly wusinnsdidns
* Technical end-point, Evaluation result

Fagamatnatin - Wani1TlszLiiu

\_ /

fsanianly
Continue on next page
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Chapter 3 Introduction examination

uni 3 Asnedautiuuwuziin

* Introduction examination procedure, basic investigation, examination of the

introduction effect, introduction judgment, Examination example of the introduction

effect

fuMaUNITNARA LT ULULIIN ﬁugwumsmaaaau ATNARAUNANTTNUTULULIN ATHA UL
Qum"n fatNINTNARDUNANTEN LT UL UL /

Chapter 4 PlLanning and Designing
‘]J‘Vl‘ﬁ 4 A19NILNULLAZAAANLLUL

[] OO0 Ol U [ d - (O E
. . N
Chapter 5 Operation and Maintenance
UNTA 5 A15LAUTTUL LAY A1TLNTITAR
* Operation control, Maintenance, Troubleshooting
N ANTAIUANNTITLAUITUY AN91N795N 1 nsuA tatlaymn )

Local governments could consider to introduce DHS system.
aUn. AN lunisuscuufaniadun’le
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Susaki city’s voices
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“ArtdaaznaunazaIWiranasnInnaa‘liunn

“The power and sludge disposal cost were reduced than an assumption.” !@
“O&M is easy. * |C§ “auadnaunn”

“O&M costs will be expected to reduce.” §( 3 “aanazanarldanalunisaualesan”
( Reference ) 1l3awniiaualdanaunnavuaziidavnisladssuudiazias

Comparison of cost before and after introduction of DHS system
in Susaki WWTP

Cost [Million yen/year]

30

25

20

15

10

63% Down .

m Before(EAS)
m After(PSD+DHS+MBBF system)

__ (Data term) Before : April 15,2009~ March 31st, 2016
After : April 18,2017 ~March 31st, 2018
— 69% Down 1 68%Down — | 58% Down
34 1 n
: 1.1
. 1.0 0.2 0.1 0.5 Shinjo-kun
e AR T . X e : =
Al ATNALNATAMUN  AIAAAAZNAYU  AIQUALAUTIUU® *Ustinmms
Electricity Polymer Sludge O&Mx
for dehydration disposal *Estimation
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Supplemental data
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Conclusion of operation (Effluent Water Quality)

Temperature(degree)

BOD (mg/L)
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/ National Institute
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~Sewage —MBBF eff.

—atmosphere

A
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18/7/25

18/11/22
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cMBBF eff.
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Total BOD = 15mg/L (all season)
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*In this report, data after the project completion is also shown.

18/1/25

18/11/22

15

25



National Institute
A\ for Land and Infrastructure Management

Conclusion of operation (Reduction of Power Consumption)

Focus point 1

« DHS had a smaller
increase in SPC than
CAS.

Which means,

* Reduction of power
consumption of DHS
system as the inflow

decrease was proved.

Focus point 2

« Also, it could be more
effective, if DHS
system would be
introduced in a
situation where Inflow
rate will be small such
the declining
population.

SPC is 0.14 kWh/m3 (£ 0.18 kWh/m3)

,which reduced by approximately 60 %
in comparison with that of the CAS process.

1.0

¥ 09 CAS

S x PSD+DHS+MBBF system
S 08

2 07 . 3

o 0.37 kWh/m

g o 0.6 ~

3 E 0.5 =

< o

°;’§, 0.4 .

8_ 0.3 u? ‘
Qg 0.2 - ‘ .. . T X ¢

“ 00 : m

0.0 0.2 04 0.6 0.8 1.0
Inflow rate*1

Relation between SPC and the inflow rate
(2,000 -4,000 m3/day,
the sludge is concentrated by gravity and is not digested)
*1: The ratio of the influent quantity to the treatment capacity
*2: SPC= the ratio of power consumption to inflow quantity
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-----

The ratio of DS of emission to DS of inflow is 44%

40,000
¢ Data term: July 15,2017~ December 14st, 2018
‘s 230,000
oS E
S
7)) ]
> & 20,000
O g
o 9
2 L
© c 10,000
§ g 0.438 Zx
O E
L 0
0 10,000 20,000 30,000 40,000

Cumulative Dry Solids of Infuluent[kg]

*DS of emission = effluent DS + Dehydrated Sludge Cake DS
*(reference) CAS : 0.8 - 1.0 --- Japanese statistics

*In this report, data after the project completion is also shown. 57



/+ National Institute
A\ for Land and Infrastructure Management

lelele

Conclusion of operation (Easy Maintenance)

Comparison about operation and manage items of facility between CAS and DHS.

—

PSD

O Excess sludge removal
O Management of the overflow weir
O Scum removal

PSD+DHS+MBBF

PSD

0 Excess sludge removal
0 Management of the overflow weir
O Scum removal

AT

O MLSS, SV, SVI, MLDO, pH, Microflora
O BOD-SS loading, SRT

O Return sludge ratio

O Excess sludge removal amount

O Regulation the aeration quantities of air

SSD

O Excess sludge removal
O Management of the overflow weir

\EI Scum removal /

DHS

Management-Free

MBBF

0 Regulation the aeration quantities of air

0 Regulation the washing time /

N

Less operation and manage items makes

the patrol monitoring of only 2 days per week possible.

28
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Conclusion of operation(Cost Reduction )

[LCC Estimation]
Assumed situation—Renovation from CAS(current) to CAS or PSD+DHS+MBBF

M Operation and maintenance M Removal

. " Electrical facility work M Machinery
[Million yen/year] M Civil engineering

250
37 % reduction 43 % reduction
163
150
100
50
’ DHe DHé
System CAS System CAS
15 years 15 years
After 1st Renewal After 24 Renewal

LCC of DHS system is 37 % of CAS's LCC (After 1st Renewal).
43 % of CAS's LCC (After 2nd Renewal). )
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The difference between Thalland and Japan about sewage / /\ for Land and Infrastructure Management

1.1 m  Ministry of Land, Infrastructure, Transport and Tourism
EET————
R

Treatment System Wetland _ Rotating Biclogical contactor Biological Slime __ The others
1% CAS (Advanced) 6% 2%
11%
CAS 36%
OD 56%
\ Aeratel(én;agoon Others 8%
2 CAS:Conventional Activated Sludge ‘ www. BECEEERER JSWA
Sewage septic tank
New
Building { Ssmel':rge
Primary Treated RAW
BOD,SS of sewage  BOD,SS :5-60mg/L(LOWER) BOD, SS:100~250mg/L (HIGHER)
Sewage Temp. 25~30°C(HIGHER) 10~30°C(LOWER)
BOD,SS of eff. BOD:20mg/L - SS:30mg/L BOD:15mg/L+SS:40mg/L
Standard on WWTP  pH:5.5-9.0-E. coli group number:— pH:5.8-8.6
E. coli group number:3,000/cm3
Useful Life on — C&A: 50 years M&E: 15 years
WWTP (National Standard)
Sludge disposal — Disposal by sanitary landfill
Recycle (compost,blocks,fuel etc.)
Sewage works Local government ( city ) Local government ( city or pref. )
administrator 30




