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R IKP DI KERE (BAL/L) 2.2 X 107 6.8 X 10 3 X 10°5
JFKFPDEHRKEE (BAL/L) 105 105 105
WWERER 4.6 X 1011 1.5 x 1010 3.3 x 10°
WEFREER (Log) 11.7 10.2 9.5
IRESNIZLRV 12 10 10

Required Logio Reduction Values for IPR as Determined by the State of California (CCR, 2015)
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@ P ER - BR L /% & (Katayama et al. 2002)
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Pepper mild mottle virus as a process indicator at drinking water
treatment plants employing coagulation-sedimentation, rapid sand
filtration, ozonation, and biological activated carbon treatments in
Japan

Ryuichi Kato ¢, Tatsuya Asami *, Etsuko Utagawa °, Hiroaki Furumai °,
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A review’ on recent progress In the detection methods and prevalence | my
ol human enteric viruses in water —

Ei Haramoio Blasaaki Kirgjima ", Akihiloe Hata ') Jasn B Tormey ©,
‘ooehu P Mllisags ©, Daiale Sa |, Hiroyuki Katdyama ="

178 E. Haramoto et al. / Water Research 135 (2018) 168—186 Quote: \Water Research
135 (2018) pp.168-186.
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Step 1 Step 2 Step 3

RNA extraction ]

RNA extraction with DAX-8 treatment
I
Reverse transcription Reverse transcription Reverse transcription
(no dil., 10 X dil.) (100 X dil.) ( no dil., 10 X dil.)
|

| aPCR | | aPCR |
No

, Yes

[ Cpb was determined ] [ C. b waz doterminad ] [ .Cp" was determined ]
Higher value was adopted - Higher value was adopted

[ The highest value above was adopted
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Water Research 206 (2021) 117735
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Water Research

ELSEVIER journal homepage: www.elsevier.com/locate/watres
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Applicability of pepper mild mottle virus and cucumber green mottle
mosaic virus as process indicators of enteric virus removal by membrane
processes at a potable reuse facility

Midori Yasui *, Hikaru Iso“, Shotaro Torii *, Yasuhiro Matsui ", Hiroyuki Katayama ™

@ Department of Urban Engineering, School of Engineering, The University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo, Japan
b Yokogawa Electric Corporation Japan



€ — s <aqEny
m mos
RO H &7 R
dm -5 aqEpEH

=
DR
,WI.AW_H/H L & e
kE_H ) EOEGE
£ ) FOIIdH
1) b= mETE g
- o R

=
i

‘ (%405
BEOE

o mEwEIREE

— & < A9}y =)
o S E ol

FULTKERKE L TEKREINT

(I[N
LERA ]S

Bl Y N[ #RU—OSEL
- mp| (D) BokEEey |

SRR 4 Y
s k(L

J

BXF B A
SNLIE 7K 7%

R
¢ TIK

II
%
DA
.ﬂ ._Aw —§2As— LEH
RO 7/ Allw
A ﬁ UETPRLNE S W)
% _.P V- — 5 2 AYSEE )
_.mmu =] o E
{ é e
- > TE TR Y .
— 523 EHS )
w}_._ w\u@.m_l_ AEA—LYLLLRN R W) I = T 2
\ o
= S S 5
“_”__VA E_@ It < B UKL W) ‘ - 2
- [HF - £ 23 9pE Uk - p:
3
.__”__w _m._m.}_._ |1 (B 5 M)
) ._MN
YA
N

—

BXFHEF
o TIKALIEIK Z BT/ CHE TKICHE L, EAKEE L THWS AL
(Z

MDe factoFB ¥,
FMAINTWS

ESS
« ESRl

_IERE

1i5k:
E
FAR)NAZRDAF]E €




KEAHY 7HILZT AL T

T RAMEAE B MR L T AN
fm?m«wrmwhxéwéam
| —>Fﬁﬁ?§ﬁh . ,,;*u

.--"-F'

iﬁﬁﬁg

o 78 Laliels - = ZRERES < = A
1976 Water Factory 21 wml,~ 2008 Advanced Water
e LA - ““”“rl'y”“# | ‘ Purification Factory

o Ty
‘Hl"ﬂi - :ai-g;-— J — i“'

'%;;"ﬂ B w i*
U i 'f" 5 : N H]] |
4/ ¥ 2004-2008|nter|m Water . ...1‘.«-3
4 ~ Factory MFIROIUV = — -
=y i

| el g
1 ; J § Nl




AR &Y T LI R ﬁ

BEAMIBEE S  $37m3/H tHREAREOMENAEH A

== Ultrafiltration (UF) F==@====-
I
|
|

©)
—RALEE K —o—ro—l—> Microfiltration (MF) —e=» Break Tank
8%
1 ®

HT KR = E 1l «—=e— Reverse Osmosis (RO)

®

@ MFET(No Cl) @ MFET+ Cl ® MF#% @ UF#% G ROF] (6 RO%



RN

N2 —

AR B2

7K el

—

Y E

1D8IN

ANV

Sample Sample Point Quantity of Sample
Point No. Name Sep. 2019 | Nov.20191 | Nov.2019 Il
@ MF&T (No Cl) 20L 16.5L 251
@) MF&T + Cl 30L 14L 15L
© MF 100L 100L 100L
@ UF/% 100L 100L 100L
® RO 100L 100L 100L
® RO 1000L 1000L 1000L
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Tobamovirus Group (5%!)
« Pepper Mild Mottle Virus (PMMoV) o 4
« Cucumber Green Mottle Mosaic Virus
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« Aichi Virus (AiV)

« Human Noro Virus Gl (Gl)

« Human Noro Virus Gll (Gll)
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ME Feed + Cl and ME EF x Cucumber Green Mottle Mosaic Virus
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MF Feed + Cl and MF EF x Cucumber Green Mottle Mosaic Virus
10 A Pepper Mild Mottle Mosaic Virus
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MF Feed + Cl and UF EF 2 Cucumber Green Mottle Mosaic Virus
10 A Pepper Mild Mottle Mosaic Virus
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RO Feed and RO Permeate
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x Cucumber Green Mottle Mosaic Virus

A Pepper Mild Mottle Mosaic Virus

‘ Aichi Virus

. Noro Virus G1

‘ Noro Virus G2
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