8 H 6 H (KIEH)

1HH

ES6E TKEMRERE LY AV -RFHAER

2019/7/10
1 Hoxty %358 a4y %52 %6 Y CiaES) = 501
302 301 303 304 311 - 312 313 - 314 411 - 412 413
Fal & (PARERLARASK) JEIRA— v
12:30~14:40 12:30~14:20
12:40~14:50 S—6—2 13:156~14:50 12:40~14:50 12:30~14:40 S—1—2 12:30~14:20 13:00~14:05
S—4 NAEY Yy ROFE [N—10—1 N—9—4 N—2—1 Ty bRV AL/ [N—5—1 S—2 HERIGETE
SRR /0 SR REIRO R |I5IRAEREF (1) ARAEREEART (4) RIS (1) ARy IRV AC N |EBR @) (1) EHBE 7 - dEsh R 13 : 00~14 : 00
I (2) (2)
e K155 {605y
14:55~16:45 14:35~16:10 14:20~16:10
15:05~16:40 S—6-—1 15:05~16:55 15:05~16:55 14:55~16:30 S—1—1 14:35~16:45 5_g SE
N—11 NAFY Y » ROFIE |IN—10—2 N—9-5 N—2-2 Ty bwxY A/ IN—5—2 BCP - U2/ ~%Y | F4 2By as
S - /0 AR RGRORE [75IRAEF (2) ARALEREEAT (5) FRIZRRR (2) Abhvr=FxP AL |EE ER) (2) Fat 15 + 00~17 : 00
I (1) (1) ‘ ‘




8H 7H(KER)

56 TKEMRRERE YA H- 2GR BIER

2HH 2019/7/10
1% %2 EREE %Ay LR LGRS 1R ERES
302 301 303 304 311 - 312 313 - 314 411 - 412 413
%\?fosziw 10:00~12:10 10:00~12:10 10:00~12:10 10:00~11:50 gfo?;“l% %\?f?jg% 10:00~12:10
o e N—1-2 N—10—3 N—9—1 N—2—4 . - e e s S — 5 — 1
HIEE GEFER e stm (2) [ (3) |k (1) Wk (4) ATy ET 7 R AR g pagmaic (1)
RAKZ—FFK  12:30~14: 00 SF74+UAx
}\?fo7~j35:35 13:50~15:25 13:20~15:10 12:40~14:50 13:15~14:50 gfogtlg% ﬁi)(i;wl:zo 13:15~15:25
P N—1-3 N—10—5 N—9—2 N—2-3 . - e 1 /e e s | S — 5 — 2
R gt (3) [mewmig (5)  [lomudf (2) (WA (3) TATGRET 7 R AR g pagmansic (2)
KI 155y
15:40~17:15
Sfo;j%:% 15:40~17:15 15:25~17:15 15:05~17:15 §f56~17:15 14:40~15:45 INBf"ZNjE;% %;%?7](54}4 s
N—1-4 N—10—6 N—9—3 A Y |E—2-1 e .
Tg R EREER) PRy s Prop A7 ARG | e " HIERIRIE L/ 8 = 2 KR KRR Y R 7 /B b
(6) B - Bl (4) TGIRALVEREN (6) IRALEREA (3) (F=) AR &SRR (1) (2) =B L A R
(2)

RE155y
15:40~17:15
N—7—7

B (R R
(7)

17:30~18:30

315 — A4




8 H 8 B (CREEH)

3HH

56 TKEMRRERE YA H- 2GR BIER

302 301 303 304 311 - 312 313 - 314 411 - 412 413
9:30~11:40
B P SR e N it/ s L T S i L PRSI Cte o E oy
T S (R - 3 (5) BRI (4) [ AmsEE (6) M TR R (1) S el AR
(1)
RAZ—RRHRKYA  11:45~12:00 BF74+UA=
12:50~15:00
s U oy N il w5 O [ o S PO S LS o7
i G - FhE (1) BT M (7) MmO i ey (2)  [RRIE AR AR AR T
(3)
48 RFR155y
15:15~16:50
N7 14:55~17:05 N S LAt NIRRT
T umiy (s) R 7B RER Bgl o) R G AR KRKED <) i

(4)




BFITHFE8HTH
NAS —FREY;

AANTTAET H 10 H ERAE

%5 6E TFTKEMERKRERASY AT F7 L5 (HXGE

(k)

S H—3M TrTUAT)

Tyiar

iR

¥ X B 4

Bilzzs

s

AKX —/V R TIRIC K5
JEC T AR~ BB 1RO RR
S it LA~

Higfi

E R KR

AL LT AR VG KRR O R AR & L T S U7 0B 1 0k
1. PR3, 600mm, FERAKIL, 900m DR TH D, MR IT25m~
45m T, AR —V FTEICTHE FTO B E 2k L-, v —
SV RENERICIE, PNEEL 350mm X 2 RDIBKERE DIFD, ERES
VB K S AL L, WREMEALE I TR AT TV 5, EFT
W, TEABRE . MR O LR 013, R O RO T
FEHGRICOWTHRE 24TV, i LTI, BRI byt
B TIEDEER Y —V Ry v ORE, BBENDELE~DRIG %
Fh U7z, BRI 1 B U D R R O MR R & i TR o
WCHET D,

p-2

KEA 22— (FKALER
B CBITHEE (AR
) DHIZDNT

Bl

fn

KEFER > #— (FAKLIYE) Tk, BERICX 2 EIBREORE &
LC, MHKEOB NICESRZH%EL T\, MiklicixgitL
EBZEOEHIOVWTL, BEAWMOENDY 2—R « VA 7)1
1o TCW5, AlEl, &b 5BHEMED > LA REZEICS
WTC, BRERRICL > THILEABKE L BARDERMHER ST
(V2 —RAREE RA[MBIE) » 2O &b, FKEHEAMOE
EEHMIMELEZE A, DEVHBIISN TR - 2B
T LD RERLA N = AL 7Y T ORE HIEFEICHET
LEANEONZ, ThHDOTF—2%, SHOEHFEICKITHHE
BIEDBEMEL L 70D 2 LD, SEBEEITS,

ARSI DR
AZ) = DB EFZ DN
<

Mgt

A0 T AE S EH B XKD 3 BN AHA T AEXR TH D,
KEOBEIZ, WK THR S NT2EKO—FA KD B2 12 HE
HEnsazw, AEHKEOBRE~OEENREL 725> T D,

BUE, AFEFKIBA~DIGEAM BEOBIR R OF X 5 MW o i
IR 2K D720, RAMOED S EIFRORAZ Y —r OF%E % i
DTND, RITTEEHRTH 5 FERLISFE £ CILAMUGEILHRD
KEEE T SEH0, BRI R 7 U — 2 OFGHEEZER L,
BRI R R FEH K LT\ D,

Alal, FRIETRA 7 ) — > OFRFHEEIC L 2R EH 6 2 Wi
2,

P-4

B EAE AR e — R 7
=R AKIG TR L i

(k) A
Bt

EIN

FARIBIRITZTENOKEITIEAET 551 A~ ZAFP L L THIFEM D
EH STV DA, FUNBE O TKRLE S TIRBEAIRTERME, AL
DX D KRB/ RBRAGRE T LV, F 7o, W K DA b0
TERREHMEIZIZZ < O RV X =3 B0 7200 FERENHRE L W
AZD, ZOX SN MBS & LR L — R TR
T 8 =X 2T 5T 2 KA PHEM AR e —R
[ TR TRARMHBICBATL [HEZBE FAEEO V284
BETAGE RN ERE S 3 (B-DASH) OfR STz, [H1555EH
= LA BORRR S AT ZEAT O RFEHISE & L TRz 1 IRZEF i T oD %3k
WL ZEFINI 5,

Hug O WMEFEIEY & T K
THIEDIRE K7 —F% % H
Wz ARAME O LR AR

() A3

[l

ot

W

A MU (A ORI IEBESEM S RIE L Tl Y, BURIBE S LU
BERNSEILy L 72 D605 <. TR b2 AMFM LT Z & T,
TEBRIUAL 2 DRI IZD - T <,

BURIIBRTG I REIPEBEE 2 IR E L =2 R A MEL TV D78,
AR ST TR BESE M & 1R & D BUKIEIC B W Tl
PEOBENHFE SN &, FFETaryRRA MET vt 2D0UED
ATREMEIC OV THET D,

F72, BAKBROFMEEIZONTEH, I URRA Mgl E Y
T, R TEkE) T3z, @Ktz K Lz TERE K
D TR L 72,

AT VAR ) FFe—
RIBIRE F RGO MmEYE
LR O HEIRFE O WS

Kingmrv=

TV (B

i

BiIR /v FF = —RJBRD X HFERIIR MmN R, /v THEEIC
X 5F = —r OmMERENER L EE2SERE LT OHERN S FEETH

Do LIUMIABICEIETF = — OBrEi N H v . EFZLEKIR
T CEBEODD - T RYILBM CTIIHAZEM &5 2 TRBED
WERSAER S, B OF = — 2 2B LS T, &2 THik
IR ENES ) v TS AR L, MEBEOmWAT LR o5
Frx—UZBRE L, ARETEMIEF =—r OMELOFHLE
FoL AR ) FF = — OEEEBICOVTHET 5,

AT SRR LB e
REDHABIBALRR A

King (£K)

fif

SRARMEASL R o 7 ORAEBUIZICB T, SAX o Z5ERN LIZL
FHWSID, 7ILF 2 75 RA & R O R B R L5
BN R % DR o TV D2, Sl ITIGIRMERIC I 0 #7225
HIEC S 5, SRIRVE SV o PTG\ CER R L 5 2 5720
R FRR N R EN DD, IcEIINERE FES 2 720G & Rk
L7z W HLERBRICIFRZZE L T D & RUERAKKE O F 72 % Bl 2
FlEEILTLED, &I T, HleER & malEENEEIz oW
IR A TAA Lz, FrEOMIROAEIC X 0 Bl iRNE % & 58 E
FECHERE T B 2 L3 HskiE, HLERBRZ2 &R FICHS L~ L TR
WAL TN BEIT D 2 LN REL A2 D,




Tyiar
5

¥ K M 4

HE4

L E

SRR AIC T HAf %2
T LT b ARG OMERFE
PR B B AR

EIE T2 ()

n

>

yXE

Wb d, R B SRR E S S /R B - REEm BV
T, LRI « R 78 « IR - bl SWONC EAKE TR o —
WE R HERFE RS D TREMRMZEEES #BITL TV

5, LML, BAARE@EBEHET2600NE 6T THY, Zit¥E
#F & L COREIIEED B LTl B COMERFE ELIZENT 2 AE TR
RFHICITHE T EHIRRH 5,

ok, REER L L TComAaEENL, RO AHERE T
PR RBICTENT L, a2 I CTHINAZEAL T, ZOifE
ZRIRLE D LRAFITLTERENRDH D, KARERETIIZO &R
LLTOET IR ELE -7 RGBS HEKICBIT S
%I OWTHET 5,

P-9

TR DYk S %1% D> L 7= I T
PEALFEO RS
fﬁ%‘ﬁ‘iifﬁ%?ﬁd%%ﬁ
A~

(B) BAk=

be s

B & B

NEAWPAEEICBON T, BEFEOA > 7 T 2 ST 7-0HIC
W, R OB O & TR DT et S E AR B LT 7
Do RELTIEX, BKREEZA L, KEHELTHDRERIC
METE 74—V RE L, KEGY DICHE - FAESIE O #78)
HEFaY ey FEAEE LENEICOWTHRET S, SRR M %
A ST, B0 b LKL, BN - BN OFAERSHE
L. AL VAR THMFAEZIT 72, BEWIZIT, A& L2270
R EE U T, SO EIT) L MldE e FE 2 TRz
ELT-, Afa T, ZMMULETTRASNSZE U CERLEZRETED
EHMNT 25 L, REART NenEE T 8] 2f b L,

B RFAZERZOERL
IZE2E =X — AR KSR
AE~DRT VIR E

THAREERR ()

7N

R

TABRIZ. EEOHERRETRLEF—D 1oL LTIEAIRTE
D, ZOHRIZEENDLIZXAFT—ZEILLAHT L Z ERED L
TW5b, {HRPOEEDEFIH L AL AT ADART B A & 58
WE T, JGROZFNAXF—(bEfiE LTHITH S, —F, 15T
ICIEEZBR DDA =N —L L TEFL TN, BT v®
=7, BEEZ XL —E L CHRAT ARABEATWD I, 15
RBFOT7 =7 2T EREREOHLZEEEZLND,
AW TIE, HIRICE END2EBHRR Sy F AL (TrE=71k) L
OB FINX = LIKRFILDORT v v MOV TRE LT,

BRI R E A
ESIE=E S Ube 8 8137 o)

HHER:

EEMIRSHICIRIN T 5 &M 2 A RE T 2 R A ST
Do BEVRIZAERA L L TR, LA E 7 )T v 7 R
FEPE 2 RRT Uiz, 2 OfER, LR CIIEEAA176 B B TR R
L 74 ke N/m3/d%& &7, 77 F v 7 AN CILiEERR 1426 A
HICZEHBREEEDL 06 ke-N/m3/d& 15, gl » A B TERBRFER
FEDS. 0 kg-N/m3/dLA b & 532 h B3 0 3D CERWE R 2157,
S 5IZHIEE L2 bk & 7 ) v 7 AR ZIRA L 7o SNAPALEE %
1TV, ATF0. 42 kg-N/m3/day TEHEFREF60~80% & 57, Bk
TUIAEREE L COEATE 20 HetE% L L7z,

e R 3% - R B A BE K
DLEFFEE R F 7T b
BEILIR

HER S

TV RE — BB

EREE IR - HER G ABE AR DMWMEL L E L CRERIZ ERETF BN D
N, AEATADOFRER EMBERDH L, 2T, AR CIEREIC
*t U CIRAN 7 EM I 1k Z Rt LT, BE=SH=bi%E=
IR T T R E CHAKT-N5000mg/La LB L, MUER /K T-N50mg/L
UT %G, SECOMIARMELZRET D, FICMERHIZHBN TR
Z ) — )V /TR O 8L D7 R THLZE RSN L& 15, IR
ENPMEICEG LTV DaEEEZ R Lz, BS5 T 2@#EIC O\ T
LR L. & BICRUF T T2 N TOUMBMEREIC OV T H AT
A

o

M ERPERH LA B D LEFiRE 2
C AT

HHERF

5 BF b B A

FZKALEL SR 55 VR 2 Fly5 R 1 L CPVAEARIC T2 S, k&
7, tRaiCplE T D 2 IS X Y pH3~4Thg{k AT RE 22 PVAST 35 il
(LA A B C & /o, RS IERYERSY CpH3 COR{LE 0. ke~
N/m3/day % 1%, RWIRIkGE L22E LI ABRNFIRETH D, F7-pH3 T
ERERE AR UM MER LA 2 kAR T > 7Y 2 v v — 2 o R iR
L7z, ZDOfESNitrospira moscoviensisffizn314. 5% & Nitrobacter
VulgarisFE2N1. 1%t H &AL, Nitrospira moscoviensisF )it Y
BIZBEE L TV A ATREMER D, HoNnmiEe £ Lo TRET
%o

BERPEH 225 MBROE T
FRALERIZ B3 D IR o

FAER BT

I

TERD T AMEE AT & LTI VBN TV AIRMEBREIZ, BA
IR DR VF—HE L L BRORRNGREENERH S TS, £
ZT, AT RAF— - Bl VX — PR & L TR L
B & L5 B 2 LA B o E T U EMBRIE 23 A UM AL ER I AR B 7 7
TRPlrE LCIER STV D, HREMEMBRIE OWFJEIZ 35\ CEIR S
LUFCOBEEOEFITD 2\, FIETKICET DH5EHE b7
W, FZCARMFIETIE. TR A — L OBER M T 22 SR RS PEMBR &
FAWNT, KIEAE25°CHN 5157 CE TEAL &8 Tl iLEE B 21T\,

FE LD FTRENE & M L T2,

G = a— VIR —FR T
Fo I ATt AT LAEE
ET =T PEAKDALEL

HAERF

B

#

7S = a—ERERWE T ey 7 AT nk XX AR
T V=T HAKROWEEEFT Y, BEFES S T = 2 — NV GTRT O
A S 2 SIZ OV TRFT L7z, 1RE25°C, HRT2KefE, 7 &=
TS0 mg/ L DKM TIZB W TEHTL 8% DHEERERNBE LN
7ro BUSHECIGRL LT- Y T = 2 — L ORIFRIE2656-536 umToh o7&
BRECE T, 79 == — /VIHEBIZx L CRISHEE T L 7= b 55,

FOSHERN TR L1227 T = 22— VIZSMANZAOB, PERICT T v 7 &
MEO B EE R T2 ERHLMNI R -T2,




Tyiar

¥ K M 4

HE4

L E

TGO R DAL
FrPEL TSR E DBILR

KRB SZ R

i

AR, TFKAVERES O VB TR BEENF 1238 W) TELE 2 & T #Age 23 PR 2E

L., BEAFEIME LT D2 FRENREL TV D, BEEMENS, Z O
FEWNTBERNBFE TR U7 ARR SR SRR E HEE S T D 7z
B, IO T AREL > S ERE L 7 IR TE 2 600°C THERR L, /RzE

. BN LD Z OBERR ORI 2RO T, Bl OB L2 3

RBHEEHIT, BEERMICE EN DR LA L OBRETEI L T2,
ZDOFER, AR B AR RN IR BER D OBl S MR T L,
FRICAWNITBERNRE (850C) LV IEL 5Bt bIFfEL, %
7o, BER T DAL, P, KI5 X OFe D& SN AR Ol S I 5808
HDHZEERET D,

RANEB MBI 2
%Y BRI TR
BULBETAKMOHER

TALRFERF:

[z

& EE IR o0 IR S 9 i S, RAI 72 KRG Y & 1R
AV RAZBPRLTRY, @ EEICHE L FARLEEY RT LD
FAREAMEER DR CTH 5. ABFIETIE TR ORBHOBREN ATHE
T, B LA A~ 2% ERE L CEIRICh2IEANTE 50
X7 YR &2 VTS 25 SCHER L7z, §ER IR R
HAAE L, RIS A~ REERROOND. vx 7 Fillif
MY OERIIKPOWEDEBEREL 2%, ARZRIETLIWE
L LTI AEBIICER, BB X OKTICRIT D HEAELRTT
Rl TORE, WEMHEINIZRDOWL ONEnTRET
HETE, ESNTHIMWELANORS TH D Z EBRHERENT

T g AT LRI LD
LIS TEL RS LD
sl R RS
1

() =i
~

ik

i}

TAROBABIEZ T N5 Y EiR AT bE, 1m0 K & Ot
HILEEMAGDOE CUET D L, BARICA Y U HAZET S
ZEMFREILAR D EBE X DI, FH DIL201T4HE, T U iR
VRALAVER % O Bl KTB IR OV AR 038 5 OPRFRIH IR £ 5/ iRtk ik oy
MNEL, HRIGUET CIIBREFFHAEN L D Z E@iE L, £
TEFR OB AT Y 7o o TIE, HIROBEMEE, DSOWARE, VSO
N, HARAEREDORIFETCMORENLETH D, AFEIT,
201 TR DR A & L CRERIC KBRS 2> HIUEE L7275 Te %2
7o B R & I LR OGO A 1§ S 2 L 2 BT T o ey
FAT = IVEBROR EBEERET DD TH D,

BRA D 779X G PR B0
LRFER T AALEE K R Lt
B/ R L DIR B fR

Y SE
R

Tt

5

BRA W B T KILEIOK 2 BN EHHBKE ICHE L, L OKETO
Fft A RE R MR 2 TR L= & 2 A, ABEKT ONPIFIE T LIS
L AERERITEE R D ARSI L, BT 7 v bR
BN T LAVICHER L TU A DOREREDHRINT, VLY
XU XA TOE 2T (AR D TZD) 720 T, FKMELK O
Biia 2 Ib—ar L BRI R a5, FEEITLBK % i
AT L7 A IR FE S OB RICE W U h Y AR
M+ 2 EHLREND

TURABK NS D
= VORVIEET A=
%MU%%%%%%@%
5

[ESTRFSE R %
BN AR
Bt

M

=v v (Ni) KEED~OBERENREIN TRV, BEAER
TIXIEPETG VR & B O 72 AUBANG BR LR AME < R~ D AW 8
TR SN2 2 E R SR TV 5D,

Z 2 ORI IR ALK ICEREE A O WING K 2 BEEE LA P %
VN, ZIRABIOK PR ET ANL DGR E 2R 7z, AEBR CITEEN
DA TNIZ0.1-0. 3mg/LEAT D Z & D3RR ST ARLEREG O~k
K Z B L & L BHEANIBEEIISE Cl O AR OBRE
FHINERENTWERIIENT LI =T (PAC) 2T, %
IRV EBR 1T o 72, EBROFER, PACE A 7- BEE L ALEIC X
DNi MBI SN D 2 & e Sz,

R e Var s a—R
~ T ORI DN T

[+ 2 ]
EHIT R
AT

N

TFAEREME Y a > ) RE X VMENRIE L, RS0 TR X
iz TFAEEMBIRSE) ICBW T TAEHfeYay - n—
N~ v ZOEBHERNEH O L LTHIT O, ThbaiE

Z, IFHOBERICBITS, v— R~y 7OUOEMTEICEIT S
HAfBAR O BHLRILIC DWW CHHAE L, BEROBIH AT, A

TlEL LT, FAESTOMITES x5 L Ui SO £ O 25

ETDHA RTA Y « v = a7 VEOFGRIEZIToT2, ZhbD
ARG R A T, A HAITBR S TE A 312 SCRRECS K ONBR 8 B P 45 1T &
DEEEL L 7o, AR TIE. LLOEAT B35 2 Bl B 58 o0 Uk R bl
BLOSHDOFEHIOWTHET 5,




5 6EITKEMARRERNRY —HMT s J 5 (3KFE)

BRICESATH (k)
HAY—HREBEH L 53 T471T)
T ok & om o4 Gl K4 A

Creation of reducing agent
by waste paper
decomposition for advanced
waste water treatment

PRZRJITARER
e

(Al LiIPNE =y

Currently, biological treatment called as A20 system is the most
prevailing method for removing nitrogen(N) and phosphorus(P) from
wastewater , but addition of reducing agent is necessary for efficient N and
P removal.

The reducing agent must have high BOD, because BOD/N raito of 3.5 or
more was reported to be reguired for high N and P removal. So far,
methanol has been added as the reducing agent, but it is costly.

In this study, we investigated whether degraded materials of waste paper
can be used as the reducing agent instead of methanol.

To evaluate cellulolytic degradation, anaerobic sludge or cellulase (from
Aspergillus niger) were added to powdered cellulose solution. Batch tests
were conducted at 37 °C for 7 days under anaerobic conditions. In the
cellulase—added condition, no increase in the organic carbon concentration
was observed. However, in the anaerobic sludge—added condition, 11.2%
decomposition of cellulose was observed. Furthermore, a batch experiment
was conducted using toilet paper as a substrate, 85 % of hemicellulose
were decomposed.This results suggests that products by anaerobic
treatment of cellulosic materials should be applied to the A20 system.

Determination of organic
acids penetration depth by
alkaline marking method

B THERY

Pramuankosony
utTasapon

Wastewater treatment basin used to store wastewater is made of concrete.
Not only sulfuric acid but organic acids are present in the sewage
environment. This organic acid contains acetic acid, propionic acid,
butyric acid, and it is produced by the activity of microorganisms like
sulfuric acid. To protect concrete structures in corrosive environments,
epoxy resins have played an important role as a corrosion inhibiting
polymer lining film. Penetration depth is one of the parameters that can
express the stability of the lining. As for sulfuric acid, it can be examined
by elemental analysis of sulfur. However, organic acids and elements in
epoxy are the same, so organic acids can not be examined directly in the
same way. In this study, alkaline marking method is introduced to evaluate
the depth of penetrated acid. The depth of penetration can be determined
by detecting the alkaline element as penetration depth that can be used to
represent the penetration depth of the organic acid. This mechanism
effectively measures penetration depth in an indirect way.

The WEF Energy Roadmap,
a Japanese Perspective

WaterEnvironm
entFederation(
Volunteer)

Yukikolchishima

The WEF Energy Roadmap, a Japanese Perspective

The WEF Energy Roadmap is a high—level framework of best practices to
help water and wastewater utilities achieve energy sustainability through a
combination of advancements in technical and organizational aspects of a
water or wastewater utility. The guidance, which is only 6 pages long in
English, will be translated to Japanese prior to the JATCS so that the
content is accessible to all JSWA members. The guidance covers the
following topics:

-Sirategic Management: High—level management policies and practices that
lay the foundation for sustainable energy management.

-Otganizational Culture: Implementation of an energy vision to create an
organizational culture that values efficient energy use at all levels and
supports an energy champion and cross—functional energy team.
-Cbmmunication and Outreach: Tools for effective two—way communication
with key stakeholders around energy management.

‘Demand Side Management: Methods to assess and reduce energy use and
energy costs.

-Ehergy Generation: Tools for utility to evaluate whether and how to
increase onsite renewable energy production and/or investments.
‘[mhovating for the Future: Guidance for utilities of all sizes to leverage
existing research, further in—house innovation and manage risk associated
with these ventures.

Investigations on the
biological treatment of mixed
petrochemical industrial
effluents based on acute
toxicity

Tianjin
Chengjian
University;
Tianjin Hi-Tech
Holding Group
Co. Ltd

DongWANG

Petrochemical wastewater contains various effluents, such as purified
terephthalic acid (PTA), polyethylene terephthalate (PET) and polyester
(PE) wastewater. The effects of mixed petrochemical wastewater on
biological processes were investigated by studying their acute toxicity and
biodegradation characteristics. The results of acute toxicity assays show
that PTA+PET and PTA+PE wastewaters demonstrate an antagonistic
effect, while PTA+PET+PE wastewater exhibit an additive effect. The
results of aerobic biodegradation characteristics and OUR assays show
that the biodegradation processes of toxic pollutants were inhibited at the
initial period and then recovered. On the contrary, there was no
significant inhibition effect in the assays of anaerobic biodegradation. The
analysis on the relationship of toxicity and biodegradation characteristics
show that in aerobic batch assays the inhibition effect is related to the
toxicity of wastewater, while anaerobic biodegradation processes were
affected by the slowly biodegradable fraction in wastewater.
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DEVELOPMENT OF REAL-
TIME ASSIMILATION
MODEL FOR PREDICTION
OF WATER LEVEL
DISTRIBUTION IN URBAN
SEWERAGE SYSTEM

The University
of Tokyo

LianhuiWu

With the growing frequency of urban flood disasters in recent years, the
demand of real-time monitoring and prediction of water level in the urban
sewerage system has increased significantly since the inadequate sewerage
system is one of the main causes of the urban flooding when heavy rainfall
event occurs. This study developed a data assimilation method for
predication of water level distribution in the sewerage system of Yokohama
city. Various numerical simulations with different rainfall conditions were
carried out in advance to generate a large database of different
instantaneous scenarios of water level distribution of pipelines and
manholes. Real-time data of water level from four pressure sensors
installed in the sewerage system were used for matching the most similar
scenario in the database. The instantaneous water level distribution of the
sewerage system was then substituted by the selected scenario. The
renewed water level distribution was further used in a numerical model for
real—time forecasting of urban flooding. The result showed that the
assimilation model could efficiently enhance the accuracy of the flooding
model.

E-3-1-2

Sea Level Rise and
Wastewater Treatment
Plants: how to adapt

The University
of Tokyo

CAOVu Quynh
Anh

Recent studies have projected that global mean sea levels could be up to
between 1m to 3m higher by the year 2100, which could seriously affect
coastal Wastewater Treatment Plants (WWTPs). However, at present
there is a lack of guidelines regarding how WWTPs can adapt to sea level
rise (SLR). The present research analyses how SLR might affect WWTPs
and how these can adapt by using experiences with land subsidence as a
proxy. The authors conducted in—depth interviews with staff from three
WWTPs in Miyagi Prefecture, where experienced severe land subsidence
after the 2011 Tohoku Earthquake, with the aim to ascertain the effects
that land subsidence had on their operations, and how they could adapt to
an increase in land subsidence or SLR.

The results suggest that for land subsidence of around 0.5 m the surveyed
WWTPs were able to operate normally, without undertaking any major
adaptation actions. Critical levels that determine the vulnerability and
adaptation of WWTPs to SLR were identified. These critical levels link to
the different types of SLR-induced flooding that can affect the plants,
including discharge flooding, coastal flooding, and groundwater inundation.
Finally, the authors proposed adaptation pathways for WWTPs, including a
potential countermeasure sequence and timeline for specific actions that
should be undertaken.

E-3-1-3

Fluorescent staining —
observation method for
detecting microplastic fibers
in wastewater treatment
plants

ESRvR I
“%/\ikﬁ}’r‘j’%
,‘l

I S

Microplastics, which are small plastic pieces or fibers less than five
millimeters long, have recently been recognized as emerging pollutants in
the aquatic environment. Especially, loading of microplastics fibers from
washing machines to sewerage systems is of great concern.

In contrast, there is some difficultly in detecting microplastic fibers in
wastewater samples by conventional fourier—transform infrared
spectroscopy (FT-IR) based method due to the fiber’s extremely short
minor axis and the presence of wastewater matrices. This study
demonstrates the examination processes to develop a relatively simple and
practical method for detecting microplastic fibers in wastewater by means
of fluorescent staining with nile red as stain and observing by fluorescence
microscope. In addition, the developed method was applied for wastewater
samples obtained from field surveys in wastewater treatment plants.

E-3-1-4

The investigation of
fluctuation of the nitrous
oxide emission from
wastewater treatment
process.

A
LB
BRI

HH
S

M

The various amount of nitrous oxide emission was observed in the different
treatment processes. Furthermore, the amount of emission fluctuated at
different time zone. On the other hand, the seasonal data is not enough to
explain the factors of the nitrous oxide emission fluctuation. In the present
study, we investigated the seasonal emission of nitrous oxide from different
wastewater treatment plants.

E-3-1-5

Survey of microorganisms
such as Escherichia coli in
effluent from sewage
treatment plant for one year

ERE ST
LA
BT

E. coli groups of environmental water quality standards concerning the
conservation of the living environment has been discussed to change for E.
coli.

Therefore, E. coli groups of the technical standards for sewer discharge
water has also needs to be discussed to change for E. coli.

we surveyed the occurrence of E. coli, E. coli group, anaerobic
sporeformer, Norovirus, E. coli phage in wastewater treatment wastewater
to estimate of hygiene risk considering virus.

We are going to report the results.
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Implementation of A-stage
Bio—sorption technology to
enhance carbon redirection

(¥ A&
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Recently A-stage Bio—sorption technology has been gaining attention as
viable technology for achieving enhancement of carbon redirection. In this
study, A-stage pilot plant was operated under controlled conditions such
as SRT 0.5 day, HRT 30 minutes and DO around 1 mg/L. The results
showed that A-stage effluent COD was 40% while mineralization was 6% of
influent COD suggesting that 54% of influent COD was captured as waste
sludge that subsequently redirected to anaerobic digester. Furthermore,
the impact of operation conditions such as SRT, DO, MLSS as well as the
change of influent COD compositions (i.e particulate, colloidal compounds)
on overall COD removal was investigated. As a result of reducing the
organic load and providing a more stabilized influent to the subsequent
BNR process, aeration capacity and tank volume of the BNR process can
be reduced. Moreover, A-stage can also be a barrier against any shock
loads and inhibitory inputs to the downstream biological processes.
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Improvement of Sludge
Settling Modelling in
Secondary Sedimentation
Tank Using Computational
Fluid Dynamics
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The prediction of sludge blanket height in secondary sedimentation tank
plays an important role in controlling effluent quality in the wastewater
treatment plant. However, it was challenged to estimate the sludge
thickening at operational conditions due to the fluctuations of sludge
concentrations in time. At present, the Vesilind model (1968) is commonly
used in the simulation of settling process in the secondary sedimentation
tank, in which a single group of activated sludge component was defined
with a settling velocity depending on the sludge concentration. In
activated sludge, there are various sludge particles with different settling
velocities. To accurately simulate the settling process, it is necessary to
measure the settling velocities of each particle groups which was not
performed in previous studies. Applying the computational fluid dynamics
(CFD) model, this study proposed a new concept with a multiple group of
activated sludge corresponding to variable settling velocity which is the
function of sludge concentration. Consequently, a close agreement
between model predictions and experimental observation on sludge
concentration distribution and settling slope were obtained. These findings
are believed to improve the prediction accuracy of sludge distribution in
secondary sedimentation tanks.

E-3-2-3

Fast Start—up and Enhanced
Performance of Partial
Nitrification and Anammox
Process (PNAP) Using Two—
stage Fixed—bed Biofilm
Configuration

HAERY

b
i

The treatment of wastewater containing high—strength nitrogen,
represented as the percolate of fermentation, has been obtaining ever—
increasing attention due to far-ranging applications of biogas process. In
this thesis, Partial Nitrification and Anammox Process(PNAP) by utilizing
two—stage fixed—bed biofilm reactors were designed to realize efficient
removal of nitrogen in wastewater. For partial nitrification process, it was
shown that the NOB was efficiently suppressed by applying high ammonia
concentration of influent. The ammonia loading rate(ALR) of 1.02+0.02
g-N/L/d was achieved within 60 days since installation. Also, the nitrite
conversion rate was maintained around 50% by adjusting the aeration rate.
For Anammox process, the fixed—bed biofilm reactor was successfully
started up after inoculation and stably operated with growing nitrogen
loading rate (0.74g-N/L/d~2.56+0.03g-N/L/d) and nitrogen removal
rate(0.39+0.34g-N/L/d1.99£0.04g-N/L/d) by increasing the substrate
concentration at constant hydraulic retention time(HRT) of 8h. The total
nitrogen(TN) removal efficiency was in the range of 76.12+4.82% 87.98+
3.72%. Along with the increasing nitrogen loading rate, the biomass
attached to the biofilms as well as the suspended biomass was largely
improved because of the interception impact provided by the biofilms.
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Research and Development (R&D) is one of the fundamental operations of
Japan Sewage Works Agency (JS).
Many important technologies have been developed by JS R&D including
Research and Technology Oxidation Ditch process (OD) and Membrane Bioreactor (MBR). As a
Development for Municipal A AT AJE S . __|solution partner of municipalities, JS has implemented these new
E-2-1-1 | el O AT os i i i
astewater Treatment ERj| technologies in many sewage works to meet their needs. In this report, we
Plants by JS summaries the history of JS R&D and discuss its future strategy.
For wastewater treatment system,due to the decrease of the service
population and then its sewage inflow,the sustainability of the service is
- . now on crisis since the operation efficiency of the facilities with lower
The tephnlcal. document v i inflow volume than the designed capacity could be decreased significantly
. abOL,lt improving the Elji,/)éﬁﬁl}\‘ ‘ and the revenue from user—fee would also be decreased,

B-2-1-2 |efficiency of wastewater j:i)émgjéﬁiﬁl AW while investments for the reconstruction / renewal of aged facilities would
treatment systems for local ST be required in the near future.In this paper, we report the main contents
governments of the technical document about improving the efficiency of wastewater

treatment systems, which was published in order to support the local
governments.
Circular economy (CE) is a sustainable development strategy proposed by
Taipei City government, aiming to improve the efficiency of materials and
energy use. This strategy, Circular Taipei—~An Action Plan for the Circular
Economy, is the main innovative industries policy announced by Taipei
government in 2018. Base on the Concept of Circular Taipei, Taipei city
government has produced rich practical Actions including water, Energy,
Food, Waste and Mobility which in regard with the CE from its
New Business Model of Sewerage fundamental concept to its practical implementation. Successful
Purchasing Public Service for Sgs[t)e];yns\}&)ﬂlce enforcement of a CE is contracted for service performance instead of

E-2-1-3 |Wastewater Treatment in the| o "¢ WOTKS 1} eChien Hsien|assets possessing can be seen as a New Business Model. Given its
Perspective of Circular I?Fi?agné?trlt importance, we pr_ovide a holistic review and panorama of how PPP (Public
Economy Govirnmer}:t Private Partnership) model has been developed and implemented on the

Taiwan’s existing domestic wastewater treatment systems. Under the PPP
model, The Government purchases wastewater treatment service
according to the performance of Special Purpose Company (SPC). The
SPC have been paid by the government and own a fixed incoming and
8710% IRR yearly. Finally, we forward a masterplan regarding Taipei
domestic wastewater system development as well as policy

recommendations for future improvement.
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Our achievements and
challenging problems of
ISO/TC 275

AARTKES
Edbil

ISO/TC 275 (Sludge recovery, recycling, treatment and disposal) started
in February 2013. TC that stands for Technical Committee aims to
develop standards. Currently TC275, in which 35 countries participate,
has eight working groups (WGs) as platforms for discussions. Each WG
holds a series of conferences to prepare standard documents. Japan works
as the convener of WG7 mentioned below.

Japan Sewage Works Agency (JS) serves as a contact of the national
mirror committee in TC 275 along with Japan Sewage Treatment Plant
Constructors Association (JSCA). The function of ISO/TC national mirror
committee is to summarize various domestic opinions to propose to WGs.
Japan is actively involved in WG 5 of Thermal processes and WG 7 of
Inorganics and nutrients recovery, which are specialized genres of
Japanese technology. Besides we pay close attention to other WGs not to
prepare standards creating disadvantages for Japan.

WG5 and WGT are scheduled to publish their technical reports in the
summer of 2019. We contribute to the global presence of the sludge
treatment technology of Japan.

In this paper, I report our achievements and challenging problems through
our activities of TC275.

Development of technical
guidelines — Technologies
that were carried out until
2018 in B-DASH project —

E s mEE
T ElTECS
BRTIERT

A H K

New technologies meeting those social request and administrative needs
have been gradually developed, while the local governments hesitate to
implement those new technologies because of their lack of actual
implementation result. Therefore, MLIT (Ministry of Land, Infrastructure,
Transport and Tourism) and NILIM (National Institute for Land and
Infrastructure Management) have carried out “B-DASH project
(Breakthrough by Dynamic Approach in Sewage High Technology Project)”
since 2011.

We are going to publish four technical guidelines based on the
demonstration research results conducted until 2018. In this paper, we
report the summary of these guidelines of the following technologies.

1. Energy utilization technology with the high efficiency digestion system
2. Incineration technology which can generate electric power for
greenhouse gas reduction

3. Final settling tank technology for improving wastewater treatment
capacity

4. Biogas collection technology

A study of minor metal
contents of sewage sludge
incineration ash.

[ - 2214 ]
LT BOR S
AHFFERT
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il
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y

While the demand for metal resources such as minor metals grows year by
year, worldwide output is small and there are also considerable ubiquity of
producing countries, so there are issues to secure metal resources stable.
Although sewage sludge incinerator ashes have been reported to tend to
contain a lot of metal resources from past study, the target elements are
only high distribution price elements such as gold. There is little
knowledge on minor metals etc. that have a low distribution price but have
a risk of depletion in the future. Therefore, in this study, in order to grasp
the potential of metal resources contained in sewage sludge, the metal
contents were measured by ICP-MS for sewage sludge incinerator ash
samples collected from sewage treatment plants.

Evaluation of applicability of
a reclaimed water system for
industrial water reuse in
Itoman City

SRR

7

The demand of water resources has increased and it required us to
promote wastewater reclamation. The objective of this study was to
investigate the applicability of reclaimed water to industrial use in Itoman
City, Okinawa. There are three issues we have in this study. First, we
measured the water qualities of treated water by ultrafiltration (UF) and
reverse osmosis (RO) membranes, and compare them with actual industrial
water in Itoman industrial park. Second, we gave a questionnaire to
companies in Itoman industrial park to survey the current uses of
industrial water, the required water quality and their impression to
reclaimed water. Last we calculated the cost of UF + RO process to
evaluate profitability of reclaimed water for industrial uses. Three issues of
study indicates that UF + RO process can provide suitable water for
industrial use, especially for food manufacturing company where they
required the enhanced removal of organic matters, viruses and hardness,
and also produce reclaimed water with the lower price than tap water in
Okinawa.
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Treatment of Domestic
Wastewater and Technical
Cooperation Project
Activities in DKI Jakarta,
Indonesia

Jedui

N

Kitakyushu city continues technical exchanges with DKI Jakarta, Indonesia
by accepting trainees and dispatching experts since 1990. Sewerage
system development projects by ODA loan is underway and capacity
development project “The Project for improving planning capacity for the
sewerage system in DKI Jakarta” was requested from DKI Jakarta in
parallel with the facility development project. JICA has decided to
implement the project and the author was dispatched from Kitakyushu City
as its chief adviser. Technical training of staff, formulation of mid—term
development plan of Sewerage facilities and formulation of ordinance for
sewerage management in DKI Jakarta were carried out in the project. In
this paper, the condition of wastewater treatment and activities of
technical cooperation project in DKI Jakarta are reported.

E-2-2-2

Approach to the
Improvement of Water
Quality in the Western
Division of Fiji

M

B X F

The Republic of Fiji is an island country consisting of over 300 islands,
where the main industry is tourism. Many tourists visit Fiji to enjoy its
beautiful ocean and beaches. Thus the improvement of water quality has
become an important issue.

Fukuoka City has built a good relationship with the Water Authority of
Fiji through providing technical cooperation for waterworks and sewerage.
One of the major problems they have is that the Sewage Treatment Plants
have not worked appropriately due to troubles of treatment facilities and
the lack of knowledge and know—how on operation and maintenance. In
order to address the problem, we have proposed improvement plans to
introduce easy—maintenance and low—cost technologies in stages.

We also attempted to use a biological preparation developed by a private
company in Fukuoka City to reduce BOD and odor at a lagoon typed
Natabua STP located in the western division of Fiji. The trial delivered a
good result, so we have been monitoring the effect continuously.

We would like to assist local companies in Fukuoka City or Japanese
companies with promoting their business developments to stimulate our
regional economy as well.

E-2-2-3

Widening existing tunnel and
underground joining of shield
tunnel by using one of the
largest artificial ground
freezing method in Japan’s
sewer construction

HRUHD

X BT AN

This is a case report on Sumidagawa Sewer Trunk Line 3rd (SSTL 3rd), the
construction project expanding the middle of existing SSTL by non—open
cut method under operation conditions of high water and earth pressure at
40m below ground. This expanded section required an outer diameter of
9.5m in order to receive the tunnel boring machine which started from
Senjusekiya pumping station. SSTL 3rd contains works involving large—
scales ground freezing, removal of existing segments, excavation of frozen
soil, assembly of expanded type segments and enforced thawing of frozen
soil. Above this tunnel, prefectural street, railway facilities and many
underground installations exist. Therefore, it was necessary to predict the
influence of frost heaving and thawing subsidence on the above structures
around the existing SSTL. We completed all these works safely under
harsh conditions.

F-2-2-4

Deep Tunnels: Never
Maintenance Free

WaterEnvironm
entFederation

Brianne
Nakamra

Large—scale deep tunnels are increasingly used to address conveyance and
storage for water, wastewater, stormwater and combined sewer systems
around the world. Although largely unseen, these large infrastructures
can have a big impact when considering the large storage capacity,
relatively “low maintenance”, reliability, and potential service lives of over
100-years. While many utilities, particularly those in dense urban areas,
are looking at deep tunnel systems as long term—sustainable assets,
tunnels have been around for decades. Tunnels are never maintenance
free. While deep tunnels have a long service life and are generally
reliable, they are never maintenance free, although they can be designed
and operated with minimal maintenance. One of the biggest challenges for
utilities is how to inspect and access these large diameter tunnels. While
many are aware of the tunnels presence during design and construction,
once in the ground, tunnels can sometimes become a “forgotten”
infrastructure due to their long service life and sometimes infrequent use.
Because of this, many tunnels are not frequently accessed or inspected,
and when they are, utilities struggle to find ways to inspect the condition.
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Survey on the energy
consumption of the whole
facilities of sludge treatment.

[E] - 22 @4 [5]
BeEs A
S

e ik ok

It is necessary for the prevention from global warming to
save energy in sewage treatment plant. To promote introducing
energy efficient system, necessary performance was regulated
about sludge digestion tank, generator, and incinerator
However, since the sludge treatment is composed of several
facilities and the usage of energy changes according to the
operation method of each facilities, it is important to not
only reduce energy consumption of individual facilities but
also optimize the operation and reduce the energy consumption
comprehensively. In this research, we surveyed sewage
treatment plants with sludge treatment facilities, and
verified the energy consumption of the whole facilities of
sludge treatment

E-1-2-2

Study on the introduction
effect of innovative
technology to reduce GHG
emissions in the sludge
incineration process

[+ i
LR
BRI

WA BR

The effect of introducing ”“Sludge incineration technology
with power generation to reduce GHG emissions” was
investigated based on the research results. This technology
consists of power generation technology using high efficiency
small condensate turbine and local agitation air blowing
technology to reduce GHG emissions in incineration exhaust
gas. This is an innovative technology that improves energy
self-sufficiency rate and reduces GHG emissions in the sludge
incineration process. This technology is expected to make a
great contribution to global warming countermeasure in
sewerage works. This report shows the technical outline
investigation of introduction effects.

E-1-2-3

Comparison of calculation
results of power consumption
and actual values in sewage
treatment plants

E+amEE
T ElTECS
BRFIERT

& AR AN F

We compared the calculation result about energy balance and
cost with the actual state. Regarding the power consumption
of the conventional activated sludge process, the calculation
formula was revised separately for nitrification promotion /
suppression operation. As a result of the calculation, it
became clear that the power consumption at nitrification
suppression tends to be about 30 to 40% lower than when
nitrification is promoted

F-1-2-4

Energy Neutrality: Examples
of Wastewater Leadership

WaterEnvironm
entFederation

BarryLiner

Wastewater utilities of all sizes can implement sustainable
energy management, and even become energy neutral in many
cases, through energy conservation, increased renewable
energy production (where feasible), and focus on overall
energy management. This paper will present general concepts
needed to reach energy neutrality at a wastewater facility by
discussing case studies from North America and Australia.

On average, the energy content of wastewater (chemical,
hydraulic and thermal) is greater than the energy required to
treat it. However, becoming net energy positive is not the
only goal. Optimizing overall sustainability may require
using more energy or producing less energy onsite. Treating
water to higher standards is often more energy intensive.
Similarly, using biogas as a transportation fuel reduces
onsite power production and increased energy use is required
to further process biosolids to maximize reuse potential and
to recover nutrients and minerals (e.g., nitrogen
phosphorous, magnesium).

The balance between energy efficiency and resource recovery
involves tradeoffs and can best be achieved through holistic
process planning. These tradeoffs must be understood and
managed to achieve your utility s particular sustainability
goals. There is no one model. Energy sustainability is
achieved through a combination of advancements in technical
and organizational aspects of a wastewater utility
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