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Cryptosporidium Parvum & Giardia Lamblia DARTSEIVRIC LB ARIEL & SROVEIRE 2
52V} 7= Cryptosporidium Parvum oocysts (O DNA &8
LOW PRESSURE UV INACTIVATION OF CRYPTOSPORIDIUM PARVUM AND GIARDIA
LAMBLIA BASED ON INFECTIVITYASSAYS AND DNA REPAIR OF UV-IRRADIATED
CRYPTOSPORIDIUM PARVUM OOCYSTS.
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UV BREHIS UIERICIEPIER B B b Tz, UL UEIEDERE WGy A MZ
K HPIE T, JAREICHZ 246 uv IBEHT, HRERER TINS OMEN 2RI LT S
ENDZEERLTVWS, LML, UV HFEETT> TOSLEOBKIGECREKUEIGL,
BRELTEE - HE (MP) @ UV BROBEDDIZ, B - KT LP) © UV BEZEEFHEL
TW5b, T2 THRL I MDCK flighs#I2 k9 % C.parvum oocyst EH &, £V 77 VF
FAINCHT D Glamblia cyst B ORIFEAL OB & HFA 24k 2 2R RICK DHA - LP O UV
MRSz Z DB L 7=,
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IZH3 B G lamblia cyst DEEGLHE Figure 1. Inuctivation kinctlos of Cryptosporidium parwm wnd Glardia Jamblia by
monochromatie, Jow- prossure UV mdiation
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Table-1 FHEFE UV & 1.23mifem” gy’ 7 OFUVimodited Coptasportatm parvin socyolsdosed with 123 i’ of
TR E /= C. parvum oocyst D Crypiosporidivsi parvim veduction (-Logo value)
EEREEZRL TS, Conditions Goutrol Dark Light

. 37°C, 1 howr 0.8
1.23mJ/em” D UV BFHZ LS C. 37°C, 2 howr 0.8 % %
o 25 °C. 2 howr 08 0.85 1.0
parvum oocyst BAHEDIAT. 25°C, 4 howr 0.7 14 0.9

B - IO NTNOBEERAETICE
WTh UV BRINEA— 2 A MZBWTHIE Lizh-o 7z,

C. parvum oocyst @ UV HEHZ L D 51 EE T I N7z DNA HEBIZDWTIX. B - B Thoi
B oNBMho 7,
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FFIED UV BB & RIBRICIERT UV B OB RICE DERI NS EBbNs, LREIOHR
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No.13 Water Environment research Vol.71 No.3 (1999)
A RHBORERN TICDWT (Part 1) BEK FR DRI KT B I EE
Factors Influencing Ultraviolet Disinfection Performance
Part 1: Light Penetration to Wastewater Particles
Frank.J.Loge 5
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BEKE Y D UV BIRRERHBRE ORE MR DNV TEM TN D, Al PiEIETHERL
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FER Xz,

Table-1 124 WWTPS Ofisk DA 7O X, ORI EZL R L=,

Tablo 1--Absorbance of wastewator sollds vollocted from soloslod wasslowalaer raatment procsases.

Abporbianee®
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Hama of WWTP Proaosa® matostal per o evadiisn por.om
Sasramonto Bogional, Cali, AS with guare oxyen 74 300 Q152 {(70%)
San Jate, Gall, At AL 14 200 0.118 {16%)
Sart Jose, Calil, ASwithtio N 10 750 Q.14 {12%}
Frankanmuin, Mich, 2% vith tha Mibla P B4 200 0,118 {76%)
City of Port Huron, Mich, A3 with chom P 568 000 0.159{69%)
41, Viow Sandtory Dlsthict, Cutd, Triahling five 3360 Q. 164 {65%)
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Figure 2--Transmission of two wavelengths of UV light
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4. HEim

BILNT T2 A0 5 QOFKEEYNEE TOU VIMOEEEAEMNICHHET 2 Z LAREh
Tzo FRICAEE T O 2 OMBIRIREOZE, FIEHHROUVARDIREEZBET S SI3R AT
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M BB AR E D HESEIMRICE 2 7 ) T R ARY 20 AORIE
Low Pressure UV inactivation of Cryptosporidium parvum based on cell culture infectivity

GWY-Am Shin 5
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AWFFEIE. in vitro OEFEAY OBIEARRIC IV, KPIZBT S Cryprosporidium parvum 7 —
VA NKOKRIGE 7 7 — P 2 HADHRTEENMUT K D2 RNE OB RO ZOREZNEL., ¥
NBREEANEEOBREOHRFEMEREZIHMEICT S EZHNELTNS,
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Pat Mason,Plezsant Hills farm, Troy,Idaho & D I A L 7= Towa ¥k® C.parvum 4 — A b Z2EA L.
TFHITERE S TMS 3 R LD, BIRETT 5 /. BRI, A7 V-2 TEHRDWIThIT =%,
NEfi S a AR, HbE 2T A0 5mgLyBEAREICE DT> 2. T, PBS BIKIC
T U HLAEYE 28 DB EERICRE S §. 4CICTHRE L =, B 03841, Madin-Darby
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22 NI FUT 77— MS2

P45 RNA KIBE 7 7 — P O EROFHER. 18 FHEXEE C3000 2HWWT, #REFE
B0 2T . BEMREERO EBITA, DRO PBS B Z 5 L, 52T,
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Figure 1. Laboratory apparatus
for low-pressure UV collimated beam disinfection

Cryptosporidium parvum 7 —3 A b 15 inches
- s N li
RUKIBE 77— 9% PBS IWIZT OV paaed
RAFRL, &2 10°Em 2L Fices Petri dish
LOWHEL, X MYILIZ 5ml FML
o Microbes in PBS,
T2t SOV 21T o 7z, | Magnetic _—¥ 0.255 cm depth
‘ Stirrer

2.4 BAEYIB
Cryptosporidium parvum 7 — 2 A b QRGP BR L Madin-Darby Canine Kidney(MDCK)HllIE
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KIBW 7 7 — P OFHNE, HEREEEZ AW,
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Figure2 12789 K DIZ. Cryptosporidium parvum DSENERIBENT & 2 BEMEOWIIER IR
<. 3mljem® DEEIZ LD, BB FLUT &725 3log BEORHELNH/H NS, LT, K
JGH 7 7 — 2 OERIVRIZ X D ATELEEEE ISR < | 30m)/em® DRI & 0 M 2og FEEE DARIE
L3 ftThN. KIBE 7 7 — MS2 i3 Cryptosporidium parvum &0 B SEHVEIZH U ThliftE &2 £ D
ZENGMoTz, TOMBEELUT, KIBE Y 77— MS2 3. Cryptosporidium parvum X0 b3
WINE L, SRRFORRE L TNSTES DEE Db S,

BRI OIBRAES OB T, NI FU T 77— MS2 I OBIFERERIZB N T ., %4
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- Figure 2. Inactivation of C. parvum -
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UV disinfection costs for inactivating Cryptosporidium

Christine A.Cotton 5
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BOROWIFC LD U T R AR DU LOREITIE, IV E 2 M DB TH
BHIENTMSTEL, AMOP T, HREBIIECA 2oy I VIR, 2220 3R
NMEQIRETT> TS,

2. S5 T TORER

SRS > T BRIET 7 (LP). BINAKE S > J(LPHO). HES > T (MP)D 3 N
HD, JET>TE, FET TR 2 F0Fme bDON, FREOUMEENZRET
i, FES 7L 0E L ORENRBEE 25, FET > TIIEENCT <, KENE RS
EVWIREBH D, IXMEICTHET B &, MBI 3800m> B TIIHET > Sk
UV Mgk, REZ > 7. BHIHKIES > 7 & BWz UV JEZRO 2 L EOMENT 508, %
N& O KBBMRIC2 &, PIET T, BHIHEES > TOHR, AFII/a>TL %, B
7D I % Tablel IZ7RT,

TABLE 1 Comparison of continuous-wave UY* lampst
Parameter LP¥ LPHO MP
Spectral distribution Monochromatic Monochromatic Polychromatic
Temperature—9F (°C) 95-113 (35-45) 122-176 {50~80) 752-1,652 (400-800)
Power— W 45-100 100400 1,000-25,000
Track record Extensive Limited Good
Number of lamps High Moderate Low
required

#UV—~ultraviolet
tMalley, 1999; Trojan Technologies, 2000
$LP —low pressure; LPHO —low pressure, high output; MP-~medium pressure

3. k4

VR, RRBYIE. ROV, TR A BEEE. 7OV U EE. KRRV 2
WERITTEEDND, WE, WEWEN LRI 510N, NEGICHETRINMRBOIE A D
& DO & H(Malley,1998)0 SEAFRIBICE N @ WEITIE, RNIEGIT S BRI BN R D,
pH LT > T ADZr—)U N\ OAE ISR E FAT TN, SR I3 B 2 JE S 2o T,
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Kﬁﬁtm%%%@zmmoﬁE?yfﬁ%mﬁﬁEiyféﬁmﬁmuﬁiﬂﬁm\ﬁ 153
ICHABRBNEA Uz & Q&S D (Mackey)e LH L. PIES > FId@ARIC TOE 25
720, IKIRDZEIFEEZ 20,

TABLE 2 Water quality assumptions

Parameter* Hight Mediant Low§
UVosg** —om-7 0.014 0.032 0.07
UV transmittance — %17 97 a3 85
Turbidity —ntu 0.04 0.1 0.3
Alkalinity —mg/L as CaCOgt+ 10 60 140
Hardness—mg/l as CaCOjy 20 100 230

*Parameters from 12 months of Information Colfection Rule {ICR) data (all plants)
190th percentile from ICR data

+Median values from |CR data

§10th percentile from ICR data

#* UV, 54— ultraviolet absorbance at 254 nm

ttCalculated based on UV,g, absorbance

+$CaCO3—calcium carbonate

BRI X N EIZ AN B IEEKE % table2 1777,

4. BEROYEIELT

FKECKIEAIT L D0, FIMRERB N T 0~1.5m. RIS T 03~1.5m D
RARFND <o BERROBUEICHEL T, FO7RKEIR AL, QBRI DI St D%
M EOEIEATEDOEEQUV T HE A TIEE & 51z W5 BRI O i 5 vtk O 2 @D R
«@ﬁyfﬁk%wﬁﬁﬁﬁﬁmméo

pH & LA S U B DICARFEOIEAZIT> TN BIRE, AIKBSKOBEYEIC LD ., S5
MEZELNDTENHDDT, EAMDE E#%%ﬁ%A#%é

oo TRICEENEVNESIE, UVEBZROMTSE 2 & b8 TH S,

WEERR D 2 5 D—F1% Figurel~3 1277,

FIGURE 1 Conceptual plant configuration with UV disinfection
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Rapld mix Flocculahon/ Fiitration Pumping disinfection storage

sedimentation
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FIGURE 2 UV disinfection facility scheme

Interstage UV reactors
1 o
To clearwell
Filtered 2 2
—_— b
water
2 = n = 28 for the range of design flows
UY—ultraviolet
n is the total number of pumps/UV reactors
TABLE 3 Number of assumed UV*.reactors
Design Flow Standby
Range Duty UV uv Total Number Percent
mgd (ML) Reactors Reactors of UV Reactors Redundancy
0.024~11 {0.09-41.6) k| 1 2 100
1826 (68.13-98.41} 2 k| 50
51 (193.03) 4 1 5 25
210 {794.9) 13 3 16 23
430 {1,628) 23 5 28 22

BUV—ultraviolet

5. O kg

SENERERIE D O X MIZBIL T figure3~5. tabled~6 IZ7RT . figure3 Tid, /KHEH. WHE/KEBE
DAZI Y IVIAAB, figued T, T2 7B, figures Tid. 1000gal H7= D O HL
filli. tabled TIIKE, WHUKEH DS 5. tables TIE. 1 =3 ¥ )V X FDOWER, table6 T
352X FOWRERL TWS, 3,800m’/HELT O/MNMERRICBWTIE, EET >
TEFWT 2 #OSEEOLB AT 572, 3.800m’/H LA LD KB BNTIE, FES>T
NiEd@mBAEES > 7% HWT 4 # (Aquionics-Berson-Hanovia,Calgon Carbon, Trojan
Technologies, Wedeco-Ideal Horizons) D #E IR 21T - 7= SO S DL 40% AN TH 5 1=,
RBBREROSEOPITIE, TR 7, @), HEH. BER. BLER. FAESSOAH
BEIZSENETENTNS, MNUWRGHROSEOPIZIE. S8, TLNT/IBR, 2EALT
Wo, Fiz, MREEEICE. BEBXOEHNEES > 7% 1 505 HE, FET > TO
WAEFEOIHE, HENFEN TS, USEPA OFFNICL D, MOMHTEFEL D BB ER
T TH %
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FIGURE 3 Capital cost estimates for three filtered water qualities (as defined in Table 2)

- High water quality
~~~~~ Median water quality
- Low water quality

100,000,000 [

10,000,000 |

1,000,000

Capital Costs—§

100,000

10,000 s o s T e e
0.01(0.03)  0.70(038)  1.00(38)  10.00(37.85) 100,00 (378.5) 1,000 (3,785)

Design Flow—mgd (MLAd)

FIGURE 4 0&M cost estimates for three filtered water qualities (as defined in Table 2)

-t Mg water quality
----- Median water quality

10,000,000 e | OW Water quality

T

T

1,000,000 }

100,000

O&M Costs—§/year

10,000 |

1,000 L S o e LA 1 1Y R S it 0 ) St e e e B ER S | T ETTTTTT

0.01(0.03)  0.10(0.38) 1.00(3.8)  10.00(37.85) 100.00 (378.5) 1,000 (3,785)
Average Flow—mgd (ML/d)

O&M~—vperations and maintenance
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FIGURE 5 Total unit cost estimates for three filtered water gualities (as defined

in Table 2)
- High water quality
~~~~~ Median water quality
e | oW water quality
B 10.00 (2.84)
% E
5
-y
a8
Q
5 1.00(0.26) F
& (0.26) |
&
©
g
=
?
@ 0.10(0.02) F
% L
Q
¥
K
=]
£
& 0.01(0.002) — Ty

a2 AL mam e T
0.01(0.03}  0.10(0.38) 1.00(3.8)  10.00 (37.85) 100.00‘(373.5) 1,000 {3,785)
Design Flow—rmgd (ML/d)

TABLE 5 Capital cost breakdown*®

Percentage of Total Capital Costs
Smali Medium Large
Cost 0.27 mgd 11 mgd 210 mgd
Component (1.02 MU/d)t {41.64 ML/d)t {794.9 ML/d)t
Ultraviolet equipment 52 20 13
Pumps and appurtenances NA% 10 9
Building 24 9 10
Pipes and valves NA 4 13
Site work NA 10 13
Electrical and instrumentation 8 8 10
Standby power NA
Treatability testing NA 13
Engineering NA 10 1
Contractor overhead and profit 16 6 7
Legal and financial NA 7 8
Total capital cost $61,000 $1,200,000 $17,000,000

*Comparison for median filtered water quality
tDesign flow
tNA-—not applied for small systems (design flows <1 mgd [<3.8 MbL/d])
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TABLE 6

0&M™* costs breakdown?

Percentage of Total O&M Costs
Small Medium Large
Cost 0.27 mgd 11 mgd 210 mgd
- Component {1.02 ML/d)% (41.64 ML/d)E {794.9 ML/d)%

Power 27 52 61
Labor 30 Y| 7
Parts 43 37 32

Total Q&M cost (per year) $2,700 $23,000 $290,000

*O&M-~operations and maintenance
tComparison for median filtered water quality
FDesign flow

6. AV A &0k

AR UT RRBRY P L% log KO 2log NELT 2 DKL R TEHEEIFH> T
W3, KEIL TOC=4mg/L. 7K 13 . pH=8 D/KEHFEL TS, Figure6 £ 0., A > i1
D 40~B0% IR HIBR D F DL TH HEERIT o TNB A, MBI EAOEIZIT. ™
AN AFEDORNEERIHRIZE DT 1 IV ZOREICIE, 70T R 2Ry CUOLDRIERLD D

HZ< OB EBDELT B 2 EICHICE. BEILETHS,

FIGURE 6 Cost comparison of UV light and ozone disinfection

= UV light at 40 md/em? (>2-log Cryplosporidium inactivation)
«wne Qzone at 3 mg/l. (1-log Cryptosporidium inactivation)

oy - Qzone at 7 mg/l. {2-log Cryptosporidium inactivation
% 100.00(26.42) ¢ 9 g e )
jl r

QU

R

& [

% 10.00(2.64)

&) r

g r

8 L

;;lg 1.00 (0.26) |-

» £

"g) L

©  0.10(0.02) |

::) b

b

s 0.01(0.002) 4 B e A
= 10 (37.85) 100 (378.5) 1,000 (3,785)

0.01(0.03) 0.1 (6.38) 1(3.8)
Design Flow—mgd (ML/d)

UV—ultraviolet

UV casts shown are for median filtered water quality (Table 4).
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No.16 Water Research Vol.34 No.16 (2000)
WEMOBREBOEIMRICHT T HREE : hE W S THBOETFIME
Sensitivity of microorganisms to different wavelengths of UV light:implication on
modeling of medium pressure UV systems

Nicole Ginse 5

1. M=

KIBBRE(Citrobacter diversus, citrobacter freudii. Klebsiella pneumoniae). IN7 5 1) 7
77— ® 254nm. 280nm. 301nm IZBFHEAMADBREZJEL /=, 280nm BT S
ANIEALN R B TR ZEDIEDN © 72, 301nm I BV B ANE RIS E > TS DENH -
TS, REARNREL TEREL W, AL, 1 BEONT T U 7 ME ORE LR
K0, thOFEDANEZNRZ TEBREIT/2 2 AR ZRE L TS,

2. [FUBIC

2.1 HAHG

UVIZEABNT T U7 oHEORNELZBIE I D (FI T, 0D 2 BIKD
BRIZCEDHDTHS, EU D20 2 BKOBMISILEERORIGTH D FRO)THRE N
%,

M=PabsX ¢ : (1
M:EUIP2D 2888 Pabs: BV IV UHEKICEDBNENIETFE. ¢ BFI (2
RIRICI2 2 DITEINE N NFOEIE, #102~103)

WAEHOREALLIINDIC L - TR BEY, 2 TORNS NI TFOIREICEEE K
I h TN,

2.2 BUIDY2E2E0BE

BV 322 2 BEROBEICKHE OMIZO DNABEICL D, MAENORELBIRIIEM S
DEIRDTND, EEICIE, HEE S AKEED 2 BENH 5, HEHRIEORFEZIAZD 2 &
T, HEBEEETES, LU, BEEEASEORIN2GHEZLEEET, KBEOEY I Y
> 99.9%D 2 RISMEE SNz L OWE DL H D,

2.3 UV AELEEDOET L

KIES > T OENREENET D721 47 v, LEHRNE. BFEWETY > F
PMTONTE e N AT w1, LEARUEREEN TS 20, FEANNSFIETH
Lz, FRETHEENTETY D ICEEZBWZ, Meulemans 51255 & FROQDFRILT
%,

300nm
= [I(OGAAR ©

220nm
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Ig | ONRIRBEBNTDH % KITHB T 2 EEE(mW/em?).
I(A) « 35 A (nm)IT BV B SRR
G(A) @ AEEhER, R@ITHD<

254nmiZ BN T H 5 —E DUHEZN RN 5
ArmIWZ BN T H B —E OULHEh RN

= HB B &
:9 15 MR &E 3
)

G(A
()= % Wk

3. Ak {r \ ll\

3.1 EBIEE — S Refiective hood
Figurel DB IZHHEE 7 « )V Air cooling \ UV lamp

H—F 0D, RMUMIZ 3EO _— Collimating tube

KBERE 1BONIFUT 77—

TEn, RUXRFYIAY—5— Band pass filter

ko> TERLENS ., L[::ﬂ“//Sampleinpetridish

b, £ Y Magnetic stirrer
254,280,301nm D¥RIMERMA50W D

HIERER S > 7) & HiG U | LR

DI EE B U2 —DDRITH L. Fig. 1. Collimated beam apparatus used to irradiate

samples.

6 BFEICSRIMRIE 2 L X TR ZE

fio7=.

3.2 WEM

K5 B Bt (Citrobacter diversus. citrobacter freudii. Klebsiella pneumoniae) V3
Sacramento @ F/KILEIKD S BEEL 7z, Citrobacter diversus, citrobacter freudii DEE
API 20E DA b iER % V=, Klebsiella pneumoniae DFEE. HAZ 0O N5 7%
V37= whole cell fatty acid #7115 % F W e, TAEMNL. 3400g T 5 B Lz0b, KED
BHzEREL. DABEREREHRM Uz, N2 T U TBERED D, citrobacter freudir,
Klebsiella pneumoniae V&5 um DAL > T, Citrobacter diversus 3 0.85 1t m D AHLI
Ko THEABEITo /. YID Citrobacter diversus. citrobacter fieudii, Klebsiella
pneumoniae DN PREEIL 1.0X 107, 6.4X107. L.7X108CFU/mL)TH > 7=,

KB 7 77— $X-174 13 Veterinary QPR LD AF LTz, K& Z 6000g T 30 7HziL
%, 0.22um DT 4 VT —IZKOREASBELTV, TIFURENL 7.0X 107CFUML) TH o 7z,

Y2 TIWEOD T b O—)LKIBNERER L. KIBEEEHL 3 B (Standard Method 1ZHEHL)
IC &0 37TCIIT—MuEE LT 30-300 DB DDHF L /o, T IV ABEERICL D 37CIT

4 WifEIRE R, 10-100 fHD TS » 7 DB ZFHE L 7z, 2 TOAYRBRIICEIE D8 2Rt
T 57D ARET > THE F O TIT - 72,
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4. HERROEE

4 FEOWYEYITHT BB REDAE LR E
Figure2 {ZRd, £z, INHDT—F &#i
HERIL 725 a DIHZE S HOAEE Table 1
IR, HEHO RNA #L <id DNA 71l
AP XVTDFH &R =9, —HEHEH DA
v A (Citrobacter diversus .
freudii. Klebsiella pneumoniae3Jg & 5D
ZENGMND, TAINAIEEEEEZET S
M, INSOEEEEOS S, BikOHFNKX
V2 HEPEMNELTHHDDH S,

3log AIELT BB D 254nm DFRE &
280nm. 30lnm OHED LKL B DZE
table2 IZ7R9. 280nm IZHNWTIE, T
ADREIT L > TREREF RSN T2
A%, 301nm T, ZEPHER S 41, F7Z2, 301nm
DI EIT LD AREHET DI T EHERR
SNz,

FRZ2T > o A MOWMEMIZTE L Tk
DARTEACZNRICK E T34 RP R E N s>

citrobacter

301 nm _g
280 nm |3

Organism Response, iog(V/N)

0 5 10 15 20 25 80 35 40
UV Dose (mWes/cm?®)

Fig. 2. Experimental data and the associated linear fits for
the four microorganisms.

Tl &R, UVARELD AN Z X LNRIZSHZFRI NI T U 7T )V A E

LT, EFME OB A AR S 117,

Tuble 1. Best-fit values for the slope (&) with the upper and lower bounds bused on the 95% vonfidence interval and significance ol the
shoulder region (see Fig. 2)

Wavelength k k lower Kk upper Shoulder®
C. diversus 234 -0.459 —0.554 -0.364 S
280 ~0.443 —0.509 ~0.37% N
301 ~0.0074 —0.0083 ~0.0062 I
C. freundii 254 -0.241 —-{1.285 -0.201 1
280 —-0.220 ~0.266 -0.174 {
301 —0.0036 -0.0069 . =0.00038 |
K. pnewmeniae 254 —0.422 —0.470 ~0.375 N
230 -0.297 —(1.363 -0.230 S
301 -0.011 ~0.0140 —0.0084 |
pX-174 254 -~{.536 —0.563 ~0,509 t
280 ~0.472 —0.470 -0.448 1
Aot -0.028 0032 -0.024 cl

*S =stanificant, T = insignificant. using o 93% conlidence interval.
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Nicole Giese and Jeannie Darby

Table 2. Germicidal efficiencies at 280 and 301 nm with the upper und lower bounds based on the 95% confidence interval

Germicidal efficiency at 280 am

Germicidal efficiency at 301 nm

lower

mean upper mean lower upper
C. diversus 0.894 0.794 1.004 0.025 0.020 0.031
C. freundii 0.8334 0.711 1.020 0.017 0.011 0.025
K. pnewmoniae 0.787 0.685 0.910 0.043 0.034 0.060
$X-174 0.899 0.825 0.927 0.054 0.045 0.062
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Relative Efficacy of UV Wavelengths for the inactivation of Cryptosporidium

Karl GLindane 5

1. W

AWFFEIL 225~295nm DFEICBWTI U T M ARY D0 AORELERZTo 2, 250~
275nm D FRIZBNWTI, BOREZIRERNE SN, ZNLAOWERICEW T, Rt
DBEMENENIEERNG SN, DRI, ZEAOPET > AE, 254nm O HEANXOKES
TR, TN EKRERAD Y MDD EFABWTRESEND 5,

2. Hik
2.1 EERRE

Cryptosporidium parvum oocyst I Jowa B Z VY, G L 7= FA O30 5 B EAE L E N
THEL, PBS IHICE DAL T, 10°f8/L & L7, 60x150n DXk UMLZE sml FNL.
RITXT 9 I A =5 —C K OBRETWIRNGS, HIET > 7 (450W. Vineland NJ)D S 217
o, —ERHERNE. SV EROML, FHRE, #EL T, MEDRRETo 2, PE
UV &) 50 uv &I, SBEEHIL1770. SED240 M HI2R)IC TR L7z,

ERREIL. Figurel IRTHDOTH D, 230, 240, 256, 261, 270, 280. 290nm DK%
IMZ 10nm D E—27 )N ROK 172 2FD 7 MOHEEE 7« VY —BMFEL TWa, ZOK
D EHD UV SREE 741 2 Figure2 IR,

[Reflector_

@l

MP-UV lamp

i

Air cooling

Bandpass
/ N filter
Collimating tube I
\Filtered
j radiation

Stirrer and petri dish™

Figure 1. Medium pressure UV collimated beam apparatus with bandpass filter in place.
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Figure 2. Germicidal emission spectra from 450W medium pressure UV lamp (Canrad-
Hanovia).

22 NELOFH

Cryptosporidium parvum ANEALOFHIE Sobsey © D Masian-Darby Canine Kidney(MDCK)cell
culture OHANIIE FEEGEZE AV /2. Qocyst DARTE{LIE Thomas FIT & 2 B a2 v /=,
2.3 HEAMER |

ENRBIEIAR MY MOPRITEH U7 EZ M E LT Mo Eny, REEIE, TRE
RIS TRIRE U=,
3. KRB

ZEHE UV 12K D Cryprosporidium parvum DONEALEEIZIEFICRE <, £z, LEHICD
Jz%, Figure3 IZRT &SI, 2mljem’ DEEOWE EHEORIHELRIZBNT, 250-2750m DR
BT 2log DATEALNWEETH D NE R RIIIIMROBERIC I DL, & DA
DPEL, WOREIDHRNTH D ENN5, iz, ERERLD, ZaMOHPET >
T'E 254nm DHAKOEKT T > TICDNT, NELRICKEL N E0V3n5,
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Log Reduction {log N/No)
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Peak bandpass wavelength (nm) or lamp type

Figare 3. UV action spectra for Cryptosporidium parvum inactivation at a dose of 2 mJ/cm’
at each wavelength and for low pressure (LP) and medium pressure (MP) UV.
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