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Application of UV Disinfection System at Surface Water
Purification Plant

Abstract

Chlorine-resistant protozoa such as Cryptosporidium pose a great risk because they can lead
to massive waterborne infections. In light of this danger, implementing effective measures to
prevent the proliferation of these microorganisms is one of most the pressing issues countries
around the world face today. In Japan municipal governments are moving to address this issue
in accordance with the water purification guidelines (partially revised in April 2007) issued by
the Ministry of Health, Labor and Welfare. While these guidelines are a useful reference, the
technology that can be used differs by raw water source. Facilities that take in ground water
LN PEA are allowed to use filtration-based turbidity control (not greater than 0.1°) or UV disinfection,
IMAGAWA Yosuke

but facilities that take in surface water are only permitted to use turbidity control. In contrast,

am e g . . . .
f{iﬁi?"%%?;;f_% more advanced forms of control measures for chlorine resistant protozoa are already in place in
SV 1—r=23-53%1iTa
XTI IN—F North America. These countermeasures are based on the “multi-barrier” concept, which means

that multiple systems which are mutually supportive are set up to provide an enhanced degree
of safety. As a result, regulations are set according to the influent Cryptosporidium concentra-
tion and the corresponding Cryptosporidium removal percentage of conventional filtration. UV
disinfection is implemented as a supplementary “barrier” to provide an added level of safety.

This study discusses the full-scale test of the UV disinfection system implemented at a
surface water purification plant. The aim of this test was to evaluate the performance of the
system, its stability during extended periods of operation, and the disinfection byproducts it
produced. For the purposes of this test, it was assumed the system would be installed at a large
plant which processes more than several tens of thousands (m°) of water daily. Thus, a medium
pressure UV lamp was used because it has proven to be especially suited to large-scale plants.

TVTRRRY T LEOTHERMEFEREE. KRBEKRBEEOBE,SEE THEKN RN
T3, BATIZ 2007 £ 4 BIC—ERIEEDTIEIN, MRIMEDSNTUVEY | FEKDOIEFEICLY)ER
RIREA N SRARAMD B> TD, T KFERKET IR TIEBEEIE (0.1 BLUT). HLIEELS
RIBOWTNDERIRFIRETH D, —F. R KERKET D55, BEBTERICLZMEDHPRDS
MTWBIRRTHB, ThUICHL. THERMERRENRICENLILRETIE RADERICHHHST,
[RIVFINYT | ECOBRIEDWISH — I EL > TS, Chid, EFifTeEAEhE. HEH
SBIEDIILILELT. REDZEERBEVVIEAF THD, D=, MATZVTNEE. ABICE
37T MRERETTIC EREEEEKRD, RIMRCIVFET T BV ISP RRATN TV S,

ZZT AR TR G REE RIEA. RERBREOKIMTHEBEEEZAN T, RRKERKE
T5:8KBIEALSEDHEBMERE. EEGRILES. HERIERFMET o7 6. HER
MLl EORRERZADBEREBEEL, T THAPEL ARERGICEAEERIBT3HES
> TERAEEEER U,

F—7— R RIMGHE. RERIMRT > T 7V T MZR) D7) L RINRERST 251, HSRIERD
Keyword : Ultraviolet disinfection, medium pressure UV lamps, Cryptosporidium, UV dose control,
disinfection byproduct

ﬂ 11Uz

AT DAL N E R D78 HEVIFFLL L WHITIIE D)5
O—A 77 3NTVEH, EREGBICBWUIZ DR A DL, <
POFASNTEIHM TH D, ABHEMTH, B 7o 28BS
PR IR ED, R R LRSS DR L BL S5 B~ 38, Ak
TAKEDOTHKIRGEE GRS L, SIS 5557 TR TEI- R
Wdbo AETIE, FIVROBH 3BT, S ibIEHEEDTVS
FAKEIZBIBEBIIOWT, ZOWREH T LI, Fokn 2
B AT N A FIR AR E AR CITo7- 74—V R RBROE Rk, Z
MUK —ZA AT TNV THIE T 5,

He =2
g u

FAKEGHICBITLEREDINEYZELT, ZUTIARY T A (LL
TV 2707 Holit e FvE R BUEM BB T O NS, Bk LEic
BOT—HICH WO TELERICEA RN LS W CH L2 L
5 1993 4R3IV 7o —F — CRIE) T40 )7 A, 1996 4F 123 £ I Bk
ENT8 T NEOERIEGAET SREIL, REGEHEINSLIZE ST,
FAEEZ G OT, KBBZKRIEGE TSR T A 72O TWS
ZEND, ZORFITH AL ETRBEORELSN TS,

707 MIFEMTE. SLAIHME (B3 ~8um) #L7ZHHD—
T, U MDEYEHHE SN TWAB Cryptosporidium parvum®s,
BERARER SN TOD Y, BRI TR E 2 (4 —3 2 MEE) 47
T4 =Y AMERoTEY, ZOREIP#ESNTNBILT, RS
WL EZ AL TWDe D720, NI AL L5538 558D
b, A LB, SRAVRALIL L BT B o ISR MR LA B L
NEBD DNACIEHEEN § 5720, DT 3V F—TRWAT L
RS AN RBEMEL CRRAISTWa,

HAR T A NT COERBIEG A 21T, 1996 4-IE A 57824 Kb [k
HEZBTHZ) T PAR) D 2t et | asmAs iz, Lo,

LIRS CTHLE SN TV IS E L, (A K5 E EE B (0.1 )
UT) IOHRTHY, EAIAMCHERE AR KL Vo7 DS,
I DMEPHIT LT R Beh oz FTT20074E4 A, [KERiFED
FAT R 3% B0 28 4 | DSSUE S, BRI (B Rk, Rk
F) ZKEDKET B s D BRE ST & TERIMRAL I A D
W ARD S, AU % WO AR I 25 %o

— 77 FNTRTRICHORIC B 258780 38 A ZHARE X
FATLTHY, BAHEFDL WY, —BIE LT, T 51258 M 1Y
BALKRTIE =V F ) 77 LIFIEN A 2D W77 T a—F 8
FHENTWD, "IV F 3 77 LIKIRAE B G OB G I 2 i 51
IDKEKDORZEHEZFEDLE VI ETHY, FARMILIIBNTIE
PR AR A A D AR SEHILICLY, BEDL EAL
RRBENDLETHL LEFZL T D, ZOM &% HI K E BRI
#T (LT, USEPA) 2347 L 72 Long Term 2 Enhanced Surface
Water Treatment Rule (LT2-ESWTR) ¥ T3, {H 3V A 72550
JEAKRD G GERIID AR TIRLBAAR L, LIk
BB CEIMAE SV EER L TWb, ZOFER, KRETIEEI
KEFKET B RBIBER AR G EL T, TAMNSTH =T VAP
SRALRALEL OB A DRI AL T b,

HIR Y, HARTIRBUR, RAKE T REL70 AT EE
UL BB DA BDENT VS, LAL. BENIEZIZTHAZY 7 b
IREEDT—IRFIITIE R § B2 LI RO RFETHY, THLIAHOH
BABELZEA. SV F N 7OV oA, [ 44
TBOWLWAKIEZHGT 2B DR LW E 25N 5,

ZIT AT R B E RS2, RIAKEFKE T DEK
BHZERIN RS 2 B 2 i 2 723k 775 U MR RRIE L. 20094E 4 ALY
2011 4E 3 HETO 24ERIUCIED FERMME 21T 5720 BEICRESMENC
BWTHIMAKRE R EL I RIBRE FEHILH 2205, HARTOERME
F=FIP e, BHEOMERE I, ERMRET BRI B
BT — s OIEE EHEL 72,

x1 RKEEOLKINRES AR
Table1 The introduction situation of UV disinfection system in Europe and North America

| 4 AR
7 A1) LR USEPA HAFTAAZIS%, THHEREMER dUE, &0 A5 ZHS ..
f s
US.A. g s A& (f.‘.e::lh ‘ M T, BIE, =a—a—sihiciit it
S R (B Ak #9760 07 m) O AR AR TP THhA,
nF USEPA HAKF AL 7= SEREA L T, 7 AU 7 RO ©
Canada %, IR FEfEL B
r—AMT 1960 I EEAMHEEO AT U Y, BITEIHEET 1 A0 80%I 2SR
Austria BTG, ABARIED 909%03 1 F K Tz
KA KIS A — AR 7 LE L RS 05, 7 me AL L TO, A
Germany
A Fob =LA LB R
YRR AR 909 LA L
Netherland T!'LI Sy a /
Gt AR AL, SESMRIBEL TY

6 TSK#%% 2012 no.16

TSK #%£ 2012 no.16 7



BT KHARRIARG A ORI R O ]

Application of UV Disinfection System at Surface Water Purification Plant
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The Role of Flocculants in Sewage Sludge Treatment
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Abstract

The sewage treatment process consists of using biological and
physicochemical methods to treat sewage water. When sewage water
is treated, sludge is generated as a byproduct. Even after the sludge
thickens, it is still composed of 97-98% water. For this reason,
the basis of sludge treatment is solid/liquid separation technology
designed to separate water from sludge. One of the most important
technologies used in this process is flocculation technology, which
helps to enhance the efficiency of separation. This paper examines
flocculation technology and discusses its theoretical background, the
kind of flocculants used, and information about equipment for using
these flocculants.
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Fig.12 Molecular structure of typical polymer flocculant
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The Role of Flocculants in Sewage Sludge Treatment

PR E— 5 —
M

PRI -

8

ST

%3 S

: Hego< Y
P
1) #BldEiRy 4 704 2 —VH

__ [M]
AR R :ﬂ-
"-\-u.._____*

EOEIEREE

N AN
o

Hin A
2)BHE=>TAIE S 1 7DD A 2 —TIH

BEREE AR

Wlfﬁl-
@11_

BRI Y 1 TODA A -V

15 BERMEDOHA
Fig.15 Schematic flow sheet of flocculation tank
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(2) w53 F- B —~ AR B SR AT

VAR, W T EAEANC X IB L7256 5k 7 vy o 2R E D &K
L TUM - BKL 78, MAREHE R 2R3 2 FEA RIS T
&Elzo TR DEEBANERA S 51—~ BB R OHE TiRnsh
TS BT Oy I AT AL X0 UE O AL R4 K SS
IREDN ERS BEERDH T ZIUSTL. O T TR - i
HFRER D ST FHIR (B KR TIL90% I 74 ) IR B A 2L
SR L7275 Rk T- O BRI BUGZ L S 5200, Wb EK
ROMBIEA T ReL %50 @M L CXIREE BTN
TV AL A7V a—=T L RIS EAATH DD, fill Tldam O iK%
DB SND I o720 WTNORBKBEIIBWTH, DUTF o8
FMii 7R A v h e 25N 5,

WA IRAFARVEDTAD o 7L THARBE A 2RI 528,

@B IMENTBEA LIS NG ROBEREZ KT 5L,

QB ANZ L {E T BEKE TR A CRER L 72 B U 53
wTHRnZE

F18I1ZA 27V a—T L ATOMHFHITHS, b Dfifdedifiis
Ly T i A LI AT E o 7275 ISR ) B RE 45 — 8k 5%
FEIELNT WD,

F7o0 193 O BARBENDBHFEFITHY, LD LR =
D REAE SNAZER MR EN L X9 7% LRI SN T A,

P s B RAGEAR
s# o

iHile+gedEAl | =t e

aEme 2 R ST 7 25 WY - _]
1/ v s~ ¥ S I—Hj
| ‘s
v

|

10

[
-
nEn

BAr—%

18 271J2—T L ZAOEREH
Fig.18 Application to screw press

19 BUB KA DERER
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Super Fiber Filter (PCF Filter)

PO =7 B

NISHIDA Yukio

IKIRIRSREAED
PUEEZE Ve s 2=
KIBT I~

Abstract

TSK introduced the PCF Filter (Pore Controllable Fiber Filter), a
product of SSENG CO., Ltd in the Republic of Korea.

This filter features flexible fiber bundles that are placed around a water
collecting pipe (punched pipe), which is positioned inside the filter.

The flexible fiber bundles are drawn up vertically (via tensile
force) to reduce the clearance between each fiber. After the fibers
are drawn up, filtration is performed by pumping raw water through
the clearance between the fiber bundles.

The PCF Filter is equipped with a back washing system for
cleaning the fiber bundles. After the release of the tensile force,
the system reverses the flow of water containing air and sends it
through the collecting pipe to thoroughly clean the fiber bundles.
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PCF Filter&i$ Pore Controllable Fiber FilterDIEX F%ES7=HD TH D,
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Keyword : Water treatment, fibers, filtration, space conservation,
easy operation and maintenance
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Super Fiber Filter (PCF Filter)
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Report on the Support Efforts to Help Rebuild the Wastewater
Treatment Plants Damaged by the Great East Japan Earthquake
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Abstract

Many of the sewage treatment plants in eastern Japan suffered
damage during the intense earthquake that struck on March 11", 2011.
To quickly restore the original performance level of these facilities and
provide service, a great deal of repair work needed to be done.

TSK acted swiftly to respond to this need, and on March 14" orga-
nized a disaster restoration team to assist sewage treatment plants. This
team first moved to collect information about the extent of the damage
in the area, and then used this information to set up an emergency res-
toration plan. After establishing a plan of action, the team set up and
began operating temporary sewage dewatering facilities, thereby help-
ing to contribute to the restoration of the sewage treatment plants dam-
aged by the earthquake. This report highlights the restoration support
efforts at the Minami-Gamou Sewage Treatment Center in Sendai City.
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Keyword : Earthquakes, emergency restoration, temporary dewatering machines,
water-saving techniques, dredging
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Fig.5 Full view of the temporary dewatering machine
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Fig.6 Operational condition of the temporary dewatering machine
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Fig.7 Dredging operation flow for mud at final sedimentation tank
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