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M 20C, AREHIEN? BERRREL D, FHEHIBIZ TIEOKG ML, TS AT ~D
FEJMERIDFEEL LT <D s, FHUTSU VR R EED, R K EIT > T TENIZTH Y
WEPMRAT 256 VAT AKETL TR Z BB L7z X, RS 215 %Kk D30
ELKS AT DETEL TR, B HE ~OVA BN 22085, FEFIFE AR L CHEE
THIKT D0 BRAEM OBFEZANHEIT 512012, HFAI O BRI G L SN BHZ L0
HD,

Ak AT AN T DECEKITIE, B BATETOT A—0 Hx ORE R B ME B IO
AH D BREEHE RN G ENDZEN DD, AFHESAT T T, TA—=AR, by — xo7n
NIB—=BIOIV T 2T E OUEBRBMEPELK S AT LW an=—%AFY | LYz
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T HZEN 0D, ZNHDEMIEOIFE AL OBAY (120, BEY ORI AT AN T
an=—Z2 T AL U R TEBRO) T OV TR, FDOIFED, MRS 1O Bz A<
— AR~ DR K A1 L 7 R~ O IR C B L COD WD REILE AR (B E T HE R
AR AN B HICBE K 22 421 (Heterotrophic Plate Counts and Drinking-water Safety) | (1.3)
)

W BOKS AT DNOKIRE SRR, AN TORIGE (5% AP RAE) O
TEZEBT-OIIEE E<Ie DT 8IF e, LIehi> T RIBE OAFEIE, Z<RITICHEMEH Y H-
TRELE B R D RETHD,

oK VBRBIOHERZRE O B RN F L, BRAG KT AT MCEHRNLHEZRETE0DH
Do

Fl/K S AT DN T 2K, A FIN L2 TRIFERL T, Lnb, EWFENICL
ELTCb D THHRETHD, BRI AT LB RIT HEEITOKDEETOM, 15 RITR LT
[ 722307 CRIFUER DR, BlK S AT AR Z @ L CHEEAI MRS L COFUE, 75 %
IZRIL THORREETORRELRY A OHEMOBEZRON T2 DETHIENTED, /1
FIVHEIT, BWELENOKH0uil o %7107« 7771V (Naegleria fowleri) o741
G A D T2D T ZEARINTEY | FLBED N TOL U417 O FHIFHZ I § 5280
TELHTHA),

PR R AL, PR IG Y\ Tk 50 S W7 B £ 72 D03, — 5 ClE, RS, B0 &%
NI DTG RIGHE O &5 72— IR 7Z2 FE BTG YRR 2 D 2812k | /el
o TLEITEN DD, R MFAIZRLAKS AT LN TH T 25854, DBPOAE K &% Ki/DIC
TLFBREMFTTT 5 & THD,

FLK S AT MTTEAEITHEPAL | BOKMECHT A 1375 G2 B T2 b D RIK PEFRIERE 20 272
BARZ TN D _RETH D, FrKIBIOBLKITIST S, FEAE O HIAE &K O M k1T, Bk
W OREFERG L2 % 535, T I EEE O | BlK S AT AARIRIZOTE A IEKIEDHER B X
OZhSA e R BERIHD E /e & <D H K% | BAKT AT MIBITHKEDHERF DT80
BRI 22N TED, fBIK Y AT AOJEaE ~D MWL H N0 E A< T2, #8178
BRFEREHLLZELEETHD,

FIEFBEL TiE, J0LE LT ZIRIIZRE A (] 213, EREHRE R ORELL TorrTIs
728) OE E B HTRTE O FE N, Bk AT ANOBE, 741 =07 BLONEKEOHERE
RENHD, B, — 7 B LUK E K EBIT DK OEREEBEL , Blk S AT ANIZE
T DROWFRE R 25 T 528 . FOBIK DOKE ORERHT A 5972,

Bl K> AT LOHI T-BEDZ OO B E LL FIZRT,
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— BUKT AT AOMERFE L

— RNl 7 I AT L (EIR) DA

— TR EAI DR

— RS B RO S E o

— BAKRT AT LIS L ORIl D 584270 5 PH

— FHRITBITDRAKE OHEFEE SO, EWEMERTFIE

— VAT LD G K EDOPRFF

— WEEAT A, NIEBEGE B LOVRIEAT 25 DI Tod 02 2RO FE

FOFERRZRAE I, B B T R AG KT 301 Dk D22 421 (Safe Piped Water) | (1.3) (ZFEE
TN,

4.1.6

fEERFORFEIL, 7 —ANATr—ZATITHION BB TH D, Lol EEEITIT, FRICES
IRNERK, T2 =T 4 —FRAKBLIO A ZH KT AT DZBW T, EENLZLIND KM
W BEIREIIS AT LOZAFIZERL, ZAULEEZITH G L~V TRIES D &V 0Tz,
— TR AE AR A B NS,
BRIC LD R % 22K AT AITB I A ER 7o fa E RO B & K IR T,
o PRURCTHEH
— HF~OIBYRESN-RFRDEHEDORA
— BB T, X, A= 7 ORRIC DI Y DR A
— K@D FIE G E DT
o TS IREESNTZIEK
— TR T2 L COE 7RG Y
— IHYSNTRIAKIZ I D EE e H 2
o SRV IRE T
— B9 LR, FE, TA=0 7 OBHRICEIDIE R E DR A
— NIVIZIVELIAEN DTG Y
o FIZKDHEK
— BIREIINE A~ BB o #
— IR ~OYIHIT K DA

TOFEMZ RS, PO E Tk 2243l (Water Safety Plans) | (1.3) 38X ORI E AR
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FA U HEIRITTEEN TV D,

ROONDHIEF B, B3R EZ DEAMOFEIIKAFT 208, EERIZIZZhGD
ZNEIUTHONT, F AT DA ZREM Tl R ER R 7 T o —F 2l 352 LM T
&Ds

BEREIZ LBk 2 7235 K O KIS &3 Dl F B OBl 2 LU T ISR T,

o PR EHF

— HFATEEOFE D BT
— {HATRLB B DI YLRNLDO 4572, BIARRIZIE TR ER I L -S<, B s
TifetR

o WS IRESIZIEK

— ZNRARIEAROIRGE R

— VRIS BERR RERE D
o WSV kEHF

YRR TRe EASL— NN TA=0

— PR T E T AR R A 1 B O E RS B
o MZKDHEK

— ERBIOWHEOER

— WA K O R

E

5

EEAE DS HETFKIEOTE Y B2 5B O A DRI IR TED, 15
Y B % 2B IKIRE TIRASELEIN A 2T B 2372210 AU HE 72 13 R K o
TR B RREMITAATEL RV, BHFOFLITHDRRSETr —v o7&l #
TARRLEEH T ARPMRALZRNED | P OTEREHE T 5 & ThHD,

KGR AT LT, FRICH BICETARIE 5% 1T TV D H DX, LAY 272K DR 3T 2
b, ERGRRIT. & /N, BIRICT-FoT IR ThHhD, ZNHDIHYIRIC I 2T, LI
D HRFE TR/MRICMADIENTED, $70b b, WIBITEHRICHmRT DL, _ROHL
TR (WEIERE ORI THY, FTo, BROEKB D ~D B/ NEMWOT 78 2% EH HT20)
ERUNBORIIZTHIE BLO, B~ AFICHEEREHAN —F 2R ETLHIL
ThD, BEVIRD O BB EZFEIF K (20~25L) HBEFARFEIZ A BN ED | W H K Bt 28 & o
AREDHEREIND, BUREEEEZE A CERWEE, A XOMEEZEN 52812k, FHT
RO RAEGLHLNTED,

— R EM T A R T DT | RIMK DG AT DKL BN LETHY |
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WHEIEAEE LB THD, H—D U7, KA~ NOHMY . FH B I OZ DM fEE K
TNCEDVEG% | B/ NRICINZ D2 L2 L35,

AKIROLREE TR T UL, T2 E KB FICEO 2 TH L LIRS, ke
FOVEE T ~ORLAKBFRICI T DKL, Bl BEORPKR S AT LEMEFICEAL TRETH
EThHD,

IO, BHIZEDRAK T AT A (4.1.5) BLUVKIEVIZEDK (6.5) 22OV TH Y T ED,
—EFRETHIRTDH AT, Ty Ol F21E, T OOV E M E LI-hsEbi
RN BEPHS IR i3 BB S iR A g a2 8ic kv 1554
ST EDnTED,

LM fEER T ORIENC BT 2 EEMIE, EELTIEYRBEO YDA —=7 WIS,
HRE T MEHB LMK AT 2 EE O =20 FRITHb o3 8 O WE Y ERE ORI E
nohd,

TREDKPEE DZ AT IZHONTIL, T T VIR WSPH B X 35 [ 7K 22 42 58] (Water Safety
Plans) | (1.3) IZ/R&EN TN,

— RESNE SR T AE R F SO T K

— ARV AR

— ZEAi

— ARG FEENE S DE BARK S AT MBI DATKERLK

— 2T —HHOE IR AT KT DK EEK

— JK5ED

— AR (LZER, A KO D) ICHs RSk

— FOKRERS EFHEHF

— FTKRER LT HHEK

— 5% RS EH P

— WMIZKRDHEK

FRETOHEK, KOHER I LOWFKIZB T KDL EMEMR O FIEIZ DN T, FoIEBH
BTV (B #E T 5 e ok # (Managing Water in the Home) | (1.3) 2R) , ZOF5|
EIE, K REGHERIR D728 | R SR OB EBE 70 7080 THEM T2 & ThH
50
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R, HIEFEOMERIZRE T SR a2 B 52 L LB
PORDDH, ZOZEICEY, WSPOREREL L Tl -1E
WO IEHE THDIEPMRIES AL, DT, REEEICFE-5<
A AR DR FTREL 2D,
KB 2 AD MR TIX, WBE 7 v A28\ T
TR A B S TEL LA R T IESRDOND, =
DOHERIL, Ay "B TOFE, HLIUX, FieirE
IXSIESN T KLY 2T MZB W T T b, £
V. BEfF O KL 7 e 2D Bk ic b A #h7ey — v
Thb,
RO — B BIL, BEET — 2 ORatTchd, 2l
VL BRESCHR, BB A B AR EBR B L OEMERIEKIC LS T —2 mEDOT
— X MEONT, AKPHEFHEE DML ENE END, ZOZEIZIY AN LB FERHH)
L7025, BT, BOBHK LG IZI 1T 2 B 2 OF P AINLH O TIFR W, TORERELT, i
RN T, IR SLUTIZ D72 F 1 ST A= 2 DL, T3 A E O A3
BONDETORRIENSC, DD DBINE AN UITUITHRSINDIZENHD,

418

BBIK S AT LOFHIIZ LY BT OHRRLBAMT T, SR DR BMEZ R T 2ZLNTE
RONEVIFRERDBTEHINDTEN DD, DD DYEDPLERIZT T, HEITBUTO S Kx
FSIRL, CEEL, ARRBOICT 2720 THA LV Ab b, KRB #% O g
VRSG5, VAT LOFHIIE, WSPOTERFEMMOD T MBS DFHEIZ R E T D72
DORPEL THEHINDRETHD,

OB KRS AT AOUFEIZIE, FREO L7tk x e FHEMN D END,

— FEERE R

— IR

— EIEFIEORL

— Fa=T 4 — KT T L

— WFIEBRZE

— FHO R R EDIER

— [ERREERE

BB - SERFENC L, B (12T, 152 8) ObOINLRBICHIE7 0 I LAETHLD,
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B eUaEL LT, Pl 2R2=T =Mk 7 07 7 DU ES A2 =T (=K T 1S
TLDIERRRE D%, WA p EE i 7 ny =7 b LT, BlK OB R E S, BEE
BLOSHOEILRE DN DD,

SERTEO RN, ZEOE DB 00D5 B 030D T, FEMZRINTE, YAZ GRS
FAOEERERIARAT TR ROOND TH A, WERHEOEMIZERL TiL, deERFITESN,
AN THHELEMER T DR EATI NS TH D, HEHFBIILITUITII RO HE D
HLDOTHY, RENIZTPHROT THREKEAEOMOBLR LD GV EE BT, KEUFE
[ZOWTIRIEL F T 28T TERW, BRI Z RIS T 52 LNRNETHY, £, —EHIHIC
DI TERPSIICW B Z R DT LN B ELRDTH A,

4.2

EEREE AL BRI, 2RV AT DOMERFZ ATREICL | RIS EE-S< BARA HE R ITIERRS
NI, KBEE SR D3I F B AR ISR 528 Th D,

421

HFBONE LIS AT LZEA THY, fEHFHFOREFER LU IUCLY 5 &
ZENDHIVAZDERSIZIVIRED,

HlEF B, HEH TERRDATRENERS, Z DG AITHTEbENDHEREE X I ANIZH DT
IRTIITZRBIR, FIEHFBETIE, LT OZEEZ 0 | SO EOLBERIENHD,

— WEFRET, EEEA R A HIFEIC T D7D I RIUE A7 E CE DI/ T A—4

— W, NEAEZHLNICTEDLD T HE TR 2280 TE OB/ N T A—

7
— [RFYEZ R L 725 A IS S U B O FIH

422

BRI B W TRIEN D/ TA—21, F il FEOMREZELIZLO T, ERHIER
WELAMEIR TE | AHITIE TR Th - T, RERG A TE 2SR N5 8570 b D TH D
REThD, PIEFTRERELROFI LTI, REIEHR, pHELOBEZRE 135D, HEUZE b0
OFIEL T, FRITFAZ) = DREMNRENHD,

578 I RSP AEAR B (. Y 7 L OB E AT IR [ 2373730 K DMEAE SN D ETITE
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BEOFAHIN TERNZ LS BRI OWDITIIR AR DD,

Kk % 723 A— 2 % BRI VWD Z LN TE D,

o JRAKITOWTIE, W, SEMMROLE | B O, B LR R, B R
JEBLOHIBORGRBIGRL 0355 (B X F TERRE D 728D D F i K £ 7 (Protecting
Surface Waters for Health) |, [{@& R 7= D H T 7k 7 (Protecting Groundwaters for
Health) | (1.3) Z#),

o HAKAFZOUNTIE, HEEAI DR EE L HEARRE R SROMEBIROEEE  pH., ATHREBIROL L | IR
DIERME WEB I OEERE DD 2 (B[ T 7K LB L I 645 (Water
Treatment and Pathogen Control) | (1.3) /),

o BEAKSAT AOBEREERL STA—=Z TR O L8 D5,

Z& AR ST A= Z DWE S EEIRDRED AL ED
[CHIDTEMTED, IBH, ZEL TAEL CODIR IR R NIRRT 228315
PeDRAEE®RT D, HDNIE, BLKT AT AN THITICE > T, IR R AR
FTHIENREE TH 720, 2T, R R DR % (T TOEE AT, M O
FEIZED K EIITE BRI DRRAL A D BR BN LT TNDHILZIRL TS,

DIFEL, —ICHWONAHIREE L ST A—2ThDH, Ll i
H—RINAEDNDIEEE, T2RDBRIGECEEIERGERE LS, R I
TIVER N OB LHEFEAELH D, LIZ2> T, K0S 0 b 5 {875 e Fafm 4l i
(Bl Z X, BBEREEZ2E) . v =Lt = (Clostridium perfringens) 2El$7-13=a) 77—
% GEEREAR ST A—Z LU TH WA Y THHD FNALR,

KPS IZB N THFET S (L AR TERE O BN, AR DTE M
DN, W RFR O, E721E, KO L OV AT LD FERMED PRI E DI
LIZRET 28 AR IBIE CTh D, AREFRIZB W TIFIE T D1 IB R M i O 2T, ik
JLBR S 2T IPNIZ 31T D At 7 & O JKV R O AFAE & SO L | Bl /K2 AT LIk
RED EHEHIRIRIE LI/ BN Z 8038 2 (B3 [ 3 T I S 28 i B B L IR K D 22
4= (Heterotrophic Plate Counts and Drinking-water Safety) | (1.3) Z &),

& b EBRKS AT MBI AR ARELELL T A2 Th 5,

Bl /K S AT 0D S - A7 8 BRIZ B 2 FR 1 (B X T8 B AR /K IS 31T DK D22 41 (Safe
Piped Water) ] (1.3) 2R) BRAEINTEY, 2T, KEBLOEOMAKIERE DT A—H
DER T 07T DR EIC OV TRENTND,

B ST A—2 D% 4.4 R8T,

— 68 —



4.4

pH v v v/ v
B (EITR 50
1) 1
Fé R B
{0
BREEE (BEWE. TDS)
il &S
BE, BEHERB IO
SEFLEASR
JVER K
EBRER
B
R /K TR v
CtfE® 4
PR Al 4 v
DBP v/ v
IKJE v
* CUE = T4 77 A BE X 2]

NSNS NS ININ IS

SNIANIENIAN

4.2.3

H B, AR AR ST A= TE | EER BB LGN EODEHE TEHH
72 PRSI — R BL R AR LN D — 2 B T DL ZENBETHD, HEE BRI L, %
HEF B NS AT A—F T LIZRET HXETH D, BT, EIE B RN B2 7228
PRENTCH AT, HOPLORDONI-UEHE (4.4 ) 2E 20 E1H 5, EIRE
HRAD SO MM O R IN & SCEHTE O FEHi 1T JLPMEREL K DL EMEDHERF SN DRI+
TITABINTTHRETHS,

HlEFBET Lo TE, ZNAEBA DL KDL EMEMEFTE2 2 NEERE L RF  HBRES
NDHZEN DD, EHAF LIRS IZ5E IR, B Y ORMEE BITEDICEET S
IR BRI LI T D,

MR PRR AR LR 1R BRI R BB D L IRAE, TR, LRI L T IRAED
FPH, E2id, TR LU TORSND,

424

IR KPR EH T KA fE L OBEHECH AL A S S IR RIS L THWT
VAV

T2 =T — OFERRH Y F LR L DK (FK B Rl 2 & o) ORBCIL, %, fiidk
EoRBRAEELINCAT, AR —FOFRL, FliTieae VDl | 50009 v
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KT WVEDIZTHRETHD, BOWOVAZERT, EEH L H OFH T ICHHEEICBET S
HLOT, KEICHETILO THLIENEEL, EIEEHOMKRL U EHEOMGRE
IEIZL TRRETHY, F, PN MELRDLTHAD,

AT Y T EHIAZ K OB R I A L FRC SN OH LTV KEITH B
ZAb (B2, o, BOEITEY2E) RV BT HRETh D,

AI2=T KPR R B L ONEAKZRLE) DK FETEAKLIZRARE LIS HZ 813 FNT
LI, IR T DG BEIREE R AT ZENEELLY,

HFRE ANFITEDEIROBEOKE OHERHT, HFREO B ThHD, BOFEAEEESSBET
DY, BEBEZBL TINUN RSN DNETHD, BEBE T n7 T LED, FELaIa=
TA—IKOBEAELELL B DEIRE RIS 2 & TH D,

FRETORLIT, AREED ] EINRDA DL LTRSS TS, LT e 2D
1, ZENENOEAZE A DOLDO THD, FhE TUHEAATIH AT, FHE DA 72 iR
B D MBSOV THEFRICHM TELLD, [l (L LT b LE Y THIUTFIRD) f2 it
HTENIEHIZEHETHD,

4.3

RGREIE, —EOHCEK g FE D 2RI L e A RIS TF =0 7 T 06 D TH D, 1
ARV, AT AT S A b HIUR, KR REE P EERO—BRELTITHTED
0o,

AEMIZEE T DMREETIZ, —RIT, KIS LUK O S YR B (SO W TR A T2,
(LSRR BPEDRRFE T, I ESNO L FEWE OB L | K LBLO B RE | B AEER |
FriF, HE R (REDSBEUKERE TET D E 502 85) ITB N TT),

AEHR OB L, TV ZLDIFEREFGDIEDNREE HITHONT, NTUAE LD LE R D
DL BB L TIROONETHD, Wi AUBHRIBBHEL T, AN B2 T I AZ S
MF2ZEaBREL. FaKN B EITHBAKEITHESDTIRD D, il # DFHEIZ OV TORAE M
b, ZDEDYRT IR TRRD, AT OWTORBHRIRE AT 1T E 2 b &<
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DUBERHLNALFWEICOWTIE NIV E MRS TR, ZHUE, SR MY 175
PTHTITHBEE DTN T D5 BN HLDITK LT, SRR L 5 XEZ IO b5/
G YE, R Rg (B 20X, KRG IC BT 2B OBRIEARE) 2RV T, ERICLNZE
ELRWVINDTHD, KGN HIED HEN DK OFEHR U X, ZKIRO KB 0 K LB
BICE- TS,

43.1

S SN DKOBAEY FAHPKE OBGE, 55O H 23 /TREZR IRV BB IER AT P NS LD
(ZRPELZR T URZR D70, LT2h3> T, sUBHREUT, BLKIBRRIC BT 2K E D W REME A&
BLIZbDET HRETHD, ZAUT, —fMRIC, G R D RIREMEN @ WG ETOR 25 I AND
ZEEFE®RT D,

PAEVB YL, BIAGK S AT AR DT- o TH IR Db D TIER, KE R R4y
AT LTI, FEBR IR A7 BB C R (5 775 Y AR A B 23 SV D FTREMEIL R IR,

PEEVG YR B 2L A C R B LR AT AR W TIE, FE(E R FRAE A B 23 EL TV
% (presence) 7>, FAEL T 720 (absence) 73% L0 O EEE TR (P/ARER) 75281280, i5
YD OB MEINT 5, P/ARBRIT, EEHRBRICH AT, Rl <, ALV, Zhb
D DD FIEITET DB LY P/AGER CHAE G Y M O R 2 b < T&
DIEMPIRENTND, Ll P/ARBRIZ, FEEME OB ENZLAL T X TOHAIZRETH
HY AT DB TOHREYI R TTIETHD,

FEAT 5 Y PR B O R BR A 0 @B CITOIEE | TE A 35 ATREMED @< 72 %, fli H7e
T LD % B CTATO 5 03 BEHE R R A 721355 e — 1 O R A 2R C1TH KD
BRI,

W R <02 DAL oD MUtk )72 G120 | FRENC > THROFFHES T ORIV T SN R D,
— MR BRBHRIULT o DT BEME DT, Yk, E213, BRIEEI OB, HDWE,
WK ETERE LEOH LT Z D EHE LS T B0,

4.3.2

LR E DRGEZAT I H T2V RE 25 b6 B2 IR E LTI, Sl W) oy i s O AFAE 234
B BB OSLOTREVE, (G R E DL ENE B4 KBS IZ B DI YD FEED LT E,
IR BRI L ORUBHR IO B EE 22 878 BB,

{8 % DALZEWE BT D3RR BURFT S I, 73R ( 8 SR EXDEDHRT
SITBCTIRESND, FiHARIREZAEDREIROIEIZOWTIE, REKELT2WEIC
BT RUBHR BB 13 A< TR Y,

2L DG FRHTLE LM TR T, BESD B IRH R OWE O B3R IS IEH 12
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HRMNNCEAL T DI 7B AT, FUKOREHRBUTF IS~ $23ZN LT THY Th A,
KIAKDGEITITREDEANIVRENDO T, (HYME L LD BEEMEIEL T, IVELOR
BHERMEETHD,

ARBHE G FTIL. BRI 2K O KB RHEICIE D TR D, Bl AR FE Tl R LU By
(ZDWTE, WK EIIIEK S AT LD AN A TOREHREUC 45 Th D, LinL, BlKiEFET
RIEDZEALT DRI HOWTIE, ZOZEFOR AR L E E L L TREHRRZITO RETHD,
FEHE, Bl K S AT DO RIFTITNEZ A BEOY, BKE LB S L TV DK FIERS KA
LEEEORAKIERENOERINT 2RETHD, FlAIE W | g5 BRI KL E S BN
B THDHZEDD, SOV TORKITHE AR TITHIRETH D,

TG E S, B E TR K D b 222 41 (Chemical Safety of Drinking-water) |
(13RS TS,

433
WKL EIT DRV FUKERRE T 528130 TEETHD, FUKDOMA L, KL
e RIREABELTGER, KREIEDOR AEFRRFAED—HLL THHE M THS,
MRA OB, BRI AITOB R LV RS, AL IZLL TR T LB THD,
— EMIEA (RIS DMAOHE L, KEHEEZ T 5332 =7 1 — DR, FORKE
OASHENEN S KL EROFLE 33 L OIS 72U A7 BN OAFTEIRE | WO DRI L0 B
72%)
— BERFRRE (BT, T4 A, F2F, 22 =7 0 —FEACEK R ORI )
— GROTWADBENR R ELLBEIND, TR, BEFRE, FlL, FHEsi
TWZRWHBRFIZ LD RAKKE DAL Z 2T COMAB S (121X, dokodbs, Lk
TOIRIRRL)

BT K B 4600 DR IR, FHEIL 728K G 121 B 7 — 2 OIS R KR DY
AT G LD AFAED FIREMENR OIS NI AT A= R EICHONWT, KV IRFLFH R T &4 T
INETHD,

434
FRUBHER B AR D2 TE 13 2 DK BERS 1TSS U THT D, R RRIC R D ARET AV A7 DRI K
ORI S AT DEERIZDTZo> TOH RO RIREMZ B EL A R 28T (BN, 7R

7ol ZIUCREHE T BT A—4) DT OFRBHEEUL, — RIS EBEE Ty D IA< Sy L7230k}
FRBU S IZ B W T T, EEE MBI BRAL . BRI TIIHlEcEv b E B L O
R ABAZ L (THM) O XD ALK IEFE T E N AL T DA DWW TE, BREHRE B oD i S L 48
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AR EITRE T DL IR DD,
BB DA K E ORI T D HESE R Nl 4.5174,
BK S AT BT DIERHNT L H DY TV 1%, DD FEH S TND,

4.5 @
1
— R B DifEK 3~BEY A 7L (i) T RTOKRPITD & B PEAIIC TR
BRI & DR
5,000 ALLF 12

5,001~100,000 A 5,000 A Z &2 12
100,001~500,000 A |120+10,000 A = &2 12
500,001 ALLE 180+100,000 A\ = &2 12
. BEB L OpHAR DT A= FIZONTOREL, Eitk L OMGED - O DERO—E L LT
KV EBEEIITH)RETH D,
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T2 =T A —BIK T AT AOMREE ELSGHITT5720121E, WO D EHREE[E L7l
X7 D720, KV AT ADH —_A T AL GV E PRI B L CEZERIEZ R EL TODH0
KOPDETIE, FX2=T 11—, HIRBIOEL LV TEH T 27200 (+
b KE KE, T7RADES S, &R, #RFAHERE B I OERHE) 25 L ThD,
W FWDILTWDOIE, A FRIKE GBE L, KIGHE. R, BB I OpH) B IO 4
B THER/RTA—HREThD, TNOOMA T EIL, b/ BT, ARSI
FHIERBZR, 74— VR T ARy ME, SHRIEEIREEICRO L TEOMRED RS L
RFED T2 DI HNDZ LRI TNDHIENHELL,

ZLTC, P —EREHEIL, 22=7 ¢ — BB KEEGIZ 31 5 BAERR E D R L 70D, Zhbd
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25>10" 4,000 1

DALY

1,000 480 DALY
1,000
14 DALY WHO
Quantifying Public Health Risk in the WHO Guidelines for Drinking-water Quality 1.3

DALY

7.3 7.3
HIV
DALY
3.3.3

HAV
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17
6
7.3
Cr 1L 10 100 10
99.994 99.99987 99.99968
PT
Co 1L 6.3x10* 1.3x10* 3.2x10°
\Y; L 1 1 1
E 6.3x10"* 1.3x10* 3.2x10°
r 4.0x10° 1.8x10? 2.7x10
Pin.a 2.5x10° 2.3x10° 8.5x10°
Pinty 9.2x10* 8.3x10™ 3.1x10°
Pitifint 0.7 0.3 0.5
Pin 6.4x10"* 2.5x10* 1.6x10°
db 1.5x10° 4.6x10° 1.4x10%
DALY
f, 100 100 6
DB DALY 1x10°° 1x10° 1x10°
CD=CRX(1- PT)
E= CoxV
Pint=EXr
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7.2.3

3.3.2

|0g10

L1
1

Ll
T

1 IIIIIIII 1 IIIIIII]I
0.1

0.001 0.01

7.2

7.2
1L 10

4.2log 99.994

7.4

1
L

-132 -

100 10001

10

10° DALY

5.5log 99.99968

5.5 log



76 log 7.2
5
7.4
3
3.33 10° DALY
7.4 7.3
a
1L 10 100 10
10° DALY 10° DALY 10° DALY
b 1,600 1 4,000 1 11,000 1
1,600 L 1 8,000 L 1 32,000 L 1
¢ 4.2 logyo 5.9 logso 5.5 logao
b
7.2.4
7.4 7.3
1L 6.3x10™
7.3 1,600L 1 7.4
7.3
99.99968 5.5lo0g;¢
7.25 /
7.4
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7.5

7.3

Cryptosporidium parvum

7

=

ke
0 1JrIIIIII 1 IIII|,|,|,| | IIII|,|,|| | IIIIILL| 1 IIIIILL| | ||II|,|,||
0.001 0.01 0.1 1 10 100 1000

1L
7.3 Cryptosporidium parvum
10° DALY

7.3

Cryptosporidium parvum
0.25L 2L

L 1
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2.6 logyy 3.5 logs 5
7.4
1L 10 6 100%
55 6.7
9
— — 100% -
89 -==20 P
—6 e - -
0.001 0.01 0.1 1 10 100 1000
1L
7.4
10 DALY
7.2.6
WSP
5 5%
5
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7.3
4.1

WSP

2.1.2 4.1.7

7.3.1

Protecting Surface Waters for Health
Protecting Groundwaters for Health 1.3

7.5
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7.5

Dangendorf 2003

7.5
1L
20 500 90 2,500 0 1,100 0 10
3 58,000
(31,0008 14
10,000 1,000,000 | 30,000 1,000,000 | 6,000 30,000 | 0 1,000
1 10 30 60 0 3 0 2
4 290 2 480 2 240 01
2 30 1 470 12 01
WSP
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7.3.2

7.6

7.6

Control

Water in the Home

1.3

7.6
7.6

Water Treatment and Pathogen

Managing
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7.6 1/3)
50
95
90
15
230
10 40 90
100 93
3 99
om 999
4m  99.99
om  99.9
am  99.99
99.99
/
0 9 pH
30 70
30 9%
30
30
99.99
95
99.9% pH
95
pH95 2 8 6 20 pH115 2 8 99
H11 .
pH 11 6 9 P 99.99
99 pH115
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7.6 (213)

99
99.9

70 99.9

50 99.5

20 99.9

50 99

30 50 96

99.9

90 98

999 99.99

99.9 99.99

90

99.9 99.99

CTg 008mg. /L 1 2 pH 7
33mg. /L 1 2 pH 8.5

CTe 12mg- /L 0 5
8mg- /L 10 pH 7
7.5

100mg. /L 10  41mg. /L 25
pH 7 15
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7.6

(313)

Cng 94mg- /L 1

278 mg.

/L1 2

2 pH 7
pH 8.5

Cng 1,240mg- /L

430 mg-
9

/L 15

1
pH

CTes 2,550mg. /L
1,000mg- /L 15

6 9

1
pH

Cng 0.13 mg-

0.19 mg-

/L1 2

/L1 2 pH?

pH 8.5

CTe 84mg- /L 1

2.8 mg-
9

/L 15  pH

CTe 42mg- /L 1

15 mg-
7.3 mg.
9

Cng 40 mg-

/L 10

/L 25  pH

/L 22 pHS

Cng 002mg- /L

5 pH6 7

Cng 0.9 mg-

0.3 mg-

/L 15

/L 1

Cng 1.9 mg-

0.63 mg-
9

/L 15

Cng 40mg- /L 1

4.4 mg-

/L 22

/L 1

pH

99%

: 7Tmifem?

99%

: 59mJ/cm?

99%

99.9%

: 5mJ/cm?

: 10mJd/cm?

Ct
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7.4

221

7.7
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7.7 2 5.2
be 100mL
b 100mL
100mL
b
7.5
1ISO
7.8
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7.8

ISO

ISO

6461-1:1986

6461-2:1986

7704:1985

7899-1:1984

7899-2:1984

9308-1:1990

9308-2:1990

MPN
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DBP

THM
DBP

12

http://www.who.int/water_sanitation_health/

dwg/ guidelines/en/

8.1

10



2.3.2

12
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8.1 6

8.1

DBP

8.2

WHO WHOPES

8.2.6
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8.2.1

DNA

8.2.2 8.2.4

IARC

2A
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2B

IARC

IARC

8.2.2

(TDI)

NOAEL LOAEL
UF

TDI =

» NOAEL
* LOAEL

GV TDI

TDI><bw><P
C

« P TDI

TDI

mg Hg/kg
ADI

FAO/WHO JECFA FAO/WHO
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JMPR ADI

TDI
TDI
TDI
TDI
TDI
TDI
NOAEL LOAEL
NOAEL
NOAEL
NOAEL
NOAEL LOAEL LOAEL
NOAEL LOAEL
ADI TDI
NOAEL
LOAEL
NOAEL
100 2 10
8.2
10
NOAEL LOAEL

NOAEL
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TDI

1,000
8.2

1 10
1 10
1 10
1 10

TDI

TDI
TDI
10
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TDI 10

TDI
TDI
1 JFCFA JMPR 1
1
8.2.3
TDI
BMD IPCS, 1994 IPCS, 1994
2001
1
BMD 5%
1984
BMD NOAEL
« NOAEL
BMD
« BMD
! IPCS 1994

-152 -

ADI

CSAF IPCS,

10% Crump,



« BMD NOAEL

LOAEL
« BMD
BMD
BMD
1
Hertzberg Miller 1985 Hertzberg 1989
Guth 1991 Farland Dourson 1992
NOEL
NOAEL
BMD
NOAEL
TDI
/
! IPCS 1994
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CSAF IPCS, 2001 CSAF
Renwick, 1993; IPCS, 1994 CSAF

8.24

10° 70
10 1

DNA

TDI

8.2.5
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EHC CICAD

IPCS IARC
FAO/WHO JMPR  FAO/WHO
JECFA
WHO/IPCS/
JMPR/JECFA
8.2.6
8.3
10°
A T
8.3
P
A
T
D
8.2.7
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8.2.8

(www.who.int/pcs/index) JMPR JECFA
US EPA

8.2.9

8.3

IARC

— 156 —

WHO

EHC

CICDA



8.3.1

8.5

8.4

-157 -

8.5

8.6 8.10

8.4



8.4
1
2
3
4 HPLC
5 FAAS
6 EAAS
7 ICP-AES
8 ICP-MS
8.5

1 HPLC
2 GC
3 GC-MS
4 GC-MS
5 GC

GC-MS

8.3.2
pH
190 380 nm
AAS

—158 -



Beer-Lambert

FAAS

EAAS FAAS

FAAS
EAAS
EAAS FAAS
ICP-AES
ICP
3 5 ICP-AES FAAS
EAAS
ICP-MS ICP-AES
/
3 5
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HPLC

GC

ECD

GC-MS GC

GC

MS

GC-MS

GC GC

ELISA

—160 -

GC-MS

GC

GC

FID



ELISA
8.6
a
Col Absor IC FAAS | EAAS | ICP | ICP-MS
+ +(H) +HCH++H(H) | ++(H) +++
+ +++ +++ +++
++ ++ +++
=4 + +++ +++ +++
=3 + ++
+ ++ ++ +++ +++ +++
+ +++ +++
=4 =3 +++(H) ++(H) +
+ +++
+* ++ ++ +++
=3 + +
+
+++ +++ =
H ++(H) ++(H) +++
H +++ +++ +++ +++ +++
+ + + ++
+ + + +++ ++
8.10
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—29T -

8.7

PT-GC- HPLC- HPLC-
Col GC GC-PD | GC-EC | GC-FID | GC-FPD | GC-TID | GC-MS MS HPLC FD UVPAD EAAS | IC-FD
++ + +++
+ +
-2- ++
1,2- +H+ +++ +++
1,4- +H+ +++ +++
1,2- ++ ++
1,1- ++ + +++
1,2- ++ ++ +++
# + +++
+++
EDTA
++ 4+ +++
+
NTA +++
++ +++ 4+

++ + +++
++ + +++
4+ +++

+++ + +++ +
4+ +++

2 8.10



— €91 -

8.8
PT-GC- HPLC- HPLC-
Col GC GC-PD | GC-EC | GC-FID | GC-FPD | GC-TID | GC-MS MS HPLC FD UVPAD EAAS | IC-FD
(| +H+
¥
+
+++H ]
++ ++
+
[
++ +
2,4-D ++ +H+
2,4-DB ++ ++
1,2- -3- O +++ ++
12- + +
1,2- +H+ +H+
1,3- +H+ +H+
(2/4-DP) et
+H+
+ #
+
+ +H+
+
MCPA +++ +H+ +++
++ ++
+H+
+H+
+H+
+H+ ++ +H+
+ + +H+
2,45-T + +H+
TBA +H+ ++
+H+ +H+ +

8.10



—¥9T -

8.9
PT-GC- HPLC- HPLC-
Col GC GC-PD | GC-EC | GC-FID | GC-FPD | GC-TID | GC-MS MS HPLC FD UVPAD EAAS | IC-FD
+++
4+ 4+ 4+
+
++ +++
+++ +++
+ +
[
[ [
++ +++
[
[} [
+++ +++
[ [
++ +
[ [
++ ++
[} [
2,4,6- +++ +++
++ +++
+ + +
+ + +
++ ++

(a]

8.10



— 69T -

8.10

Col

GC

GC-PD

GC-EC

GC-FID

GC-FPD

GC-TID

GC-MS

PT-GC-
MS

HPLC

HPLC-
FD

HPLC-
UVPAD

EAAS

IC-FD

DDT

++
++

+++

+++

+++

+++

8.6 8.10
Col

Absor

GC

GC-PD
GC-EC
GC-FID
GC-FPD
GC-TID
GC-MS
PT-GC-MS
HPLC
HPLC-FD
HPLC-UVPAD
EAAS

IC

ICP
ICP-MS
FAAS
IC-FAAS
IC-FD

8.6 8.10
+

++

+++

#

[

(H)

1/10
1/100

1/10
1/50

1/10



8.4

8.4.1

8.11

8.11

GAC
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8.12 8.16
8.12 ab
+++ +++ +++ +++ +++
<0.005 <0.005 <0.005 <0.005 <0.005
+++ +++
++
<1 <1
+++ +++ +++
++
<0.05 <0.05 <0.05
+++ +++ +++
++
<0.01 <0.01 <0.01
+++ +++
++ ++
<0.001 <0.001
++ 50% +++  80%
mg/L
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8.13
a,b
+++ +++ +++ +++
<0.002 <0.002 <0.002 <0.002
+++ +++ +++ +++
<0.0001 <0.0001 <0.0001 <0.0001
+++ +++ +++
<0.01 <0.01 <0.01
+++ +++ +++
<0.001 * <0.001 <0.001
1,2- +++ +++ +++
<0.01 <0.01 <0.01
1,4- +++ +++ +++
<0.01 <0.01 <0.01
12- +++
+ + ++
<0.01
1,2- +++ +++ +++
<0.01 <0.01 <0.01
14- +++
+++
EDTA <0.01
+++ +++ +++
<0.001 * <0.001 | <0.001
+++
<0.001
+++
NTA
+++
<0.0004
+++ +++
<0.02 <0.002
+++ +++
<0.001 <0.001
+++ +++ +++ +++
<0.001 <0.001 <0.001 <0.001
+++ +++ +++ +++
<0.02 <0.02 <0.02 <0.02
+++ +++ +++
<0.005 <0.005 <0.005
a
+ ++ 50% +++ 80%
b
mg/L



8.14 ab
(1/2)
+++ +++
+++
<5 <5<5
+++ +++
+++
<0.1 <0.1
+++ +++ +++
++
<0.001 <0.001 <0.001
+++ +++ +++ +++
<0.001 <0.001 <0.001 <0.001
/ " +++ +++ +++
<0.00002 | <0.00002 <0.00002
+++ +++ +++
+ ++
<0.0001 <0.0001 | <0.0001
. +++ +++
<0.001 <0.001
+++ +++
<0.0001 | <0.0001
+++ +++
<0.0001 | <0.0001
+++ . +++
<0.0001 <0.0001
2,4-
. +++ +++
<0.001 <0.001
(2,4-D)
1,2- -3- ++ ++
<0.001 <0.0001
1,2- +++ +++
<0.0001 <0.0001
1,2- +++ . +++
(1,2-DCP) <0.001 <0.001
+++
++ ++
<0.001
+++
+
<0.0002
. +++ +++ +++ +++
<0.0001 | <0.0001 | <0.0001 | <0.0001
+++
++
<0.0001
MCPA +++ +++
<0.0001 | <0.0001
+++ +++
<0.0001 | <0.0001
+++ +++
++
<0.0001 | <0.0001
+++
++
<0.0001
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8.14 ab
(212)
+++ - +++ +++
<0.0001 <0.0001 | <0.0001
24,5-T ++ e +
<0.001
+++
+ ++
(TBA) <0.0001
+++ +++
<0.0001 <0.0001
a
+ ++:50% +++: 80%
b
mg/L
8.15
a,b
DDT . +++ ++4+ +++ +++
<0.0001 <0.0001 <0.0001 <0.0001
+++
<0.001
a
+ +++ 80%
b
mg/L
8.16
ab,c
+++ +++
+++ +++ +++ +++
a
b +++ 80%

c
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GAC

GAC

8.4.2

HOCI ocI

THM
DBP
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8.4.3

O3
5m 10 20
80%
20
0.5mg/L
2 5mg/L
GAC
8.4.4
uv
THM
uv
uv 180 320nm uv

-172 -



uv

uv
HO
pH
Img/L
0.4mg/L
8.4.5
0.5 1.0mm 0.6 2.0m
>100m?
4 20m¥m? h
0.6m
1.5mm 0.2m
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8.4.7
>50NTU
10m 0.3 1.0m¥m® h
15m*h
4m
0.15 0.3mm 0.5 1.5m

Schmutzdecke

0.1
0.3m*m? h

8.4.6
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10 30m%m? h 1 3m

8.4.7

5mg/L

PAC

4

10mg/L

pH

pH

PAC

-175-

pH

pH



GAC

8.4.8

PAC GAC

PAC
PAC

PAC
GAC

GAC

GAC

EBCT
GAC

8.4.5

500 1500m%g
PAC GAC

PAC GAC 1

PAC

GAC PAC

GAC

EBCT 5 30
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8.4.9

1.5m

8.4.10

log Kow

=177 -

log Kow

4dm

0.6



15 50bar 50
0.002um
0.001 0.01pm
200
Sbar
0.002 0.03um
800
5bar
0.01 12um 1 2bar
0.05um
PAC
8.4.11
pH
8.4.12
DBP
DBP
DBP
THM
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THM DBP

THM
DBP
DBP
THM
pH
DBP
pH
THM
GAC

pH

DBP

-179-

DBP

pH
pH

pH

THM

pH

pH 6.5



THM

8.4.13

pH

pH

pH
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40mg/L
Cl SO/~
pH 8
pH
pH
50mg/L
pH6.5
60mg/L
pH

pH 68 7.3
4 10mg/L
5

pH 8 85
pH
pH 80 85

-181-

pH



pH 80 85
pH
5mg/L
2
I 40
| I 60
1:3 pH 8.3
pH
pH pH 8.5
50mg/L >25mg/L
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8.5

LI
pH

pH

pH

pH

LI

pH

- 183 -

pH

LI

LI

LI

pH

pH



pH

40mg/L

8.5
851

8.5.6

8.17
12
8.18
12
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pH

-LR



8.17

10
10
10
pH
10
10
TDS 10
8.18
* mgl/L
001 P
0.7
05 T
005 P
15
04 C
0.07
0.01
0.015 P, T
a. P=
T=
C=

8.5.2



8.5.3

8.19
8.20
12
8.19
8.20
1,3-
1,1-
2
1,1,1-
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8.21

8.21

12

mg/L

0.003

0.07

0.001

po/L

10°

4

8

1,2-

1000 (C)

14-

300 (C)

1,2-

30°

1,1-

30

1,2-

50

20

EDTA

600

300 (C)

0.6

NTA

200

9 (P)

20 ()

40

700 (C)

70 (P)

500 (C)

70

10°
10 1
10"
10

- 187 -

10°

10



8.5.3

8.22

8.22

MCPB
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8.23

8.24

8.23

12

1,3-

AMPA
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8.24

mg/L

NO3

50

NOy

0.2 (P)

ug/L

20°

10

0.03

2,4-D 24-

2,4-DB

1,2- -3-

1,2-

1,2-

1,2-DCP

13-

MCPA

2,45-T

10

10°
70 10 1
10"
10

-190 -

10°®



8.5.4

8.25
4.2 DBP
8.26
12
8.27
12
8.25 IPCS (2000)
/ THM
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8.26

2,4-

0.1 mg/L
0.2 mg/L
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8.27

mg/L

5(C)

30
0.5mg/L

pH <8.0

pno/L

2,4,6-

10°(A,T)
60°

100
10 (P)

700 (D)
700 (D)
200
70
70
100
50 (T,D)
20 (P)
900
20
200
200° (C)

po/L

05
0.4 (P)

pno/L

[

20
0.7°
2,000

10
20 (P)
03°

- > T

a0

10

70

-193 -

10

10°
10 1
10"

10°



8.5.5
4 1
Bacillus thuringiensis israelensis
WHO WHOPES
WHOPES
DDT
8.28
12
8.28
: pg/L
30
DDT 1
300
a WHOPES
8.5.6
115
-a -a (S)
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Microcystis Planktothrix

Anabaena  Aphanizomenon  Nodularia ~ Nostoc  Cylindrospermopsis Umezakia
>1ug/L
ELISA
WSP 4
-LR
8.29 -LR 70
-LR
-LR -LR
-LR
Chorus Bartram 1999
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8.29

a

no/L

-LR

-LR

—-196 -



1990
Protection ICRP ICRP, 1991
ICRP

Bag/L

2
International Commission on Radiological

3

IAEA, 1996, 1997, 1999, 2002

RDL 0.1mSv
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ICRP, 2000

ICRP 10%
RDL 0.ImSv  ICRP 1991 International Basic Safety
Standards: BSS 1AEA, 1996 10%
WHO FAO WHO
ICRP
0.1mSv
7.3><10%Sv ICRP, 1991
0.ImSv RDL
10°
2.4mSv/ 10
0.1mSv
9.1
-40

9.1

United Nations Scientific Committee on the Effects of Atomic Radiation:

UNSCEAR UNSCEAR, 2000
9.1

—-198 -

2.4mSv/



Pocos del Caldas
9.1 2.4mSv

10

43%

1%

8%

Y
15%
13%
9-1
9-1
(mSv) (mSv)
0.4 03 1.0
: 0.5 0.3 06
1.2 02 10
0.3 02 08
2.4 1 10
10 mSv/
UNSCEAR 2000
2000
1 0.4mSv/
0.04 1.0mSv/
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2000

0.005mSv 0.002mSv
0.0002mSv UNSCEAR, 2000
9.11

-226/228
9.12

0.1mSv/

IAEA, 1998
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9.2
Sl Bq 1Bg=1 /
1L Bg/L

Sl Gy 1Gy=1J/kg /

Sl
Sv 1Sv=1J/kg
70
Gy Sv
Bg/L
mSv/Bq L/ mSv/
ICRP
International Atomic Energy Agency: IAEA 9.2

IAEA, 1996; ICRP, 1996
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(mSv/Bq)
-238 45%10°
-234 4.9%10°

-230 2.1><10*

-226 2.8><10*

-210 6.9><10*
-210 1.2x<10°

-232 2.3><10*

-228 6.9><10*

-228 7.2><10°

134 1.9%<10°

137 1.3%<10°

-90 2.8><10°

-131 2.2><10°
1.8><10*®

-14 5.8>107

-239 2.5%<10*
-241 2.0<10*

9.3

9.3
9.3

RDL 0.1mSv/

1 BSS IAEA, 1996 WHO IAEA WHO, 1988;
IAEA, 1997, 1999

GL=1DC/(hin, )

GL Bg/L
IDC 0.1mSv/

Ping mSv/Bq

q 730L/
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0.1mSv/ RDL
9-3
(1/2)
(Bg/L)® (Bg/L)® (Bg/L)®
°H 10,000 Mo 100 10 100
Be 10,000 Mo 100 ¥5Ce 1,000
e 100 %Tc 100 “ce 100
2Na 100 Te 1,000 “3Ce 100
32p 100 oimTe 100 e 10
p 1,000 “Tc 100 43py 100
s 100 Ru 1,000 “INd 100
Cl 100 10%Ru 100 “pm 1,000
“Ca 100 05Ru 10 “pm 100
“Ca 100 %Rh 1,000 Bi5m 1,000
sc 100 103pq 1,000 15355m 100
“s¢ 100 %Ag 100 = 100
®gc 100 HomAg 100 BiEY 100
By 100 WAg 100 = 1,000
SiCr 10,000 1%¢cd 100 153Gd 1,000
2Mn 100 5¢cd 100 60T 100
*Mn 10,000 Hsmeq 100 169gy 1,000
*Mn 100 [0 1,000 Tm 1,000
*Fe 1,000 S 1 100 15yh 1,000
*Fe 100 1Bgp 100 8213 100
*®Co 100 1%5gn 100 By 1,000
Co 1,000 1225h 100 185y 1,000
*®Co 100 124gh 100 %5Re 100
©Co 100 1255h 100 %505 100
SNi 1,000 123mTg 100 10 100
SN 1,000 21Te 1,000 1%0g 100
7Zn 100 127mTg 100 %0)p 100
"Ge 10,000 125Te 1,000 %2)r 100
As 1,000 129mTg 100 1%1py 1,000
"As 100 BiTe 1,000 1%8mpy 1,000
®As 100 18imTg 100 -\ 100
As 1,000 1%2T¢ 100 AU 1,000
Se 100 125) 10 ¥THg 1,000
&y 100 126) 10 D3Hg 100
®Rb 100 129) 1,000 20T 1,000
&sr 100 13 10 2L 1,000
&gy 100 15Cs 1,000 02T 1,000
gy 10 Bics 1,000 24T 100
0y 100 12Cs 100 0%pp 1,000
oy 100 Bics 10 206 100
4 100 %5Cs 100 27 100
4 100 1%6Cs 100 20piP 100
9MNIh 1,000 ¥7Cs 10 210ppyd 0.1
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9-3
(212)
(Ba/L)* (Ba/L)* (Ba/L)®
*Nb 100 BlBa 1,000 20pgP 0.1
*Nb 100 °Ba 100 2Ra” 1
224Rab 1 235Ub 1 242Cm 10
225Ra 1 236Ub 1 243Cm l
226Rab 1 237U 100 244Cm 1
228Rab 01 238Ub,c 10 245Cm 1
227-|-hb 10 237Np 1 246Cm 1
ZZBThb 1 239Np 100 247Cm l
2°Th 0.1 Z5py 1 8Cm 0.1
20 p 1 Zpy 1,000 9Bk 100
2P 1,000 28py 1 25t 100
232Thb 1 239Pu 1 248Cf 10
ZATRP 100 240py 1 ot 1
#0pg 100 2py 10 ot 1
231Pab 01 242Pu 1 251Cf l
*%pg 100 24py 1 2t 1
=0 1 Am 1 BECt 100
=1y 1,000 2pm 1,000 Bt 1
232U 1 242mAm 1 253ES 10
233U 1 243Am 1 254ES 10
234Ub 10 254mES 100
a 310" 3x=10™
10n
b
c 15 ng/L 8.5
9.4
9.4.1
x B
o
0.5Bg/L 1Bg/L B
2 -222 RDL 0.1mSv/
o 0.5Bg/L 0.1Bg/L

RDL
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9.4.2
Gi
Z GLi
Ci |
GL;, 1 2L
9.3
1
RDL 0.1mSv
1Bg/L

WQ

¥

«a<0.5 Bg/L
B<1 Bg/L

0.1mSv/
B a
0.5Bg/L
v
o>0.5 BglL
B>1 Bg/L
|
v '
<0imsv | | >01msv |
| |

9-2




-40
-40
40 B
-40 30.7Bg/g
B -40 B
-40 B
9.4.3
RDL 0.1mSv/
1989, 1991
9.5
9.5.1
9.1
-222
20Bg/L
10kBg/L
NCRP, 1989
UNSCEAR 2000 US NAS 1999
1.1mSv/
0.025mSv/ 0.002mSv/
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27.6Ba/g

ICRP

9.1

0.4Bg/L
400



9.5.2
12%
-222
160,000
22,000
US NAS 1999
183
19,000 160
700
US NAS 1999
13,000
9.5.3
100Bq/L
100Bq/L
5
9.6
9.6.1 a B
x B
TDS (o
x B
9.4
B -40
APHA, 1998 -40
-137

—207 -

US NAS, 1999
19,000

100 1

20

100Bg/L

15,000



9-4 o B
0.02 0.1Bg/L TDS0.1g/L
1SO-9695 B
ISO-9696 o
(1SO, 19914, 1991b)
(APHA, 1998) 0.02 Bg/L
TDS
9.6.2 -40
-40 A\V4
-40
Img/L
-40 B 19 27.6Bq
9.6.3
-222
Pylon  Pylon, 1989, 2003 Lucas
9.6.4
12 3
5
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Australian and New Zealand Standard AS, 1998

9.6.5
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10
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10

10.1

10.1.1

Evins 2004
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10

Gammarus pulex Crangonyx

pseudogracilis Cyclops spp. Chydorus sphaericus 2
- Asellus aquaticus Dreissena polymorpha

Plumatella sp. -

Nais spp. -
Chironomus Culex spp.
Cyclops Dracunculus medinensis
7.1.1 114

Safe Piped Water 1.3 6

ng/L
8.5.6
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10.1.2

0.1 0.2mg/L
0.1mg/L
8.5.4 12.5
pH 1.5mg/L
35mg/L
8.5.3 12.6
200 300mg/L
250mg/L
8.5.4 12.22
5mg/L
0.3mg/L 0.6 1.0mg/L
854 12.23
2- 2,4-
2,4,6- 0.1 0.3 2ug/L
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10 40
15 TCU
5mg/L
1,2-
30ug/L

300pg/L 2,4,6-
12.26
15 TCU
Img/L
8.5.4 12.31
1,4- 2 10ug/L
lug/L 6ug/L 1,2-

8.5.4 12.42
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2 130ug/L
100 1 854
72 200ug/L
100 300mg/L
500mg/L
200mg/L pH
100mg/L
0.05 0.1mg/L
8.5.1 12.71
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10

mg/L
8.5.4 12.74
0.2mg/L
0.Img/L 4 8.5.1

0.3mg/L
0.3mg/L
0.1mg/L
0.1mg/L
12.79
5mg/L
0.3mg/L
8.5.4 12.89
10 20pg/L 40 120pg/L
8.5.4 1291
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Hg/L
pH
pH
pH
Safe Piped Water 1.3
pH 8 pH
pH
pH
65 8
pH pH
8.5.1 12.100
200mg/L
8.5.1 12.108
4 2,600ug/L
8.5.2
12.109
250mg/L 1,000mg/L
250mg/L

8.5.1 12.110
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12.114
TDS
TDS 600mg/L
1,23- 1,2,4- 1,3,5-

1,2,4-

8.5.2 12.117

5NTU

4.1

40 120pg/L
24 170pg/L
8.5.2
TDS 1,000mg/L
TDS
TDS
8.5.1 12.115
10 5 30 50ug/L
30pg/L
5ug/L
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0.1 NTU
300ug/L
20 1,800ug/L
8.5.2 12.124
4mg/L
5mg/L
0.1mg/L
8.54 12.125
10.1.3
8.4.6
GAC PAC 8438
8.4.3
GAC
Chemical Safety of Drinking-water 1.3
10.2
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7.1 7.1
Schistosoma
Helicobacter pylori Tsukamurella
belli
Bacillus cereus
Burkholderia pseudomallei Naegleria fowleri
Dracunculus medinensis
indicator index

indicator
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11.1
11.1.1 Acinetobacter

biovars A. baumannii A. iwoffii A.
junii Acinetobacter calcoaceticus baumannii

A. calcoaceticus baumannii
97 100 /mL HPC 10 55
5 92
38

8 /100mL A.

calcoaceticus
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WSP WSP

HPC
HPC

Bartram J et al., eds. (2003) Heterotrophic plate counts and drinking-water safety: the significance
of HPCs for water quality and human health. WHO Emerging Issues in Water and Infectious
Disease Series. London, IWA Publishing.

Bergogne-Berezin E, Towner KJ (1996) Acinetobacter as nosocominal pathogens: microbiological,
clinical and epidemiological features. Clinical Microbiology Reviews, 9: 148-165.

Bifulco JM, Shirey JJ, Bissonnette GK (1989) Detection of Acinetobacter spp. in rural drinking
water supplies. Applied and Environmental Microbiology, 55: 2214-2219.

Jellison TK, McKinnon PS, Rybak MJ (2001) Epidemiology, resistance and outcomes of
Acinetobacter baumannii bacteremia treated with imipenem-cilastatin or ampicillin-sulbactam.
Pharmacotherapy, 21: 142-148.

Rusin PA et al. (1997) Risk assessment of opportunistic bacterial pathogens in drinking-water.
Reviews of Environmental Contamination and Toxicology, 152: 57-83.
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11.1.2 Aeromonas

A. salmonicida 1 A. salmonicida

A. hydrophila A. caviae A. veronii subsp.

sobria A. jandaei A. veronii subsp. veronii A. schubertii

DNA
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HPC
HPC

Bartram J et al., eds. (2003) Heterotrophic plate counts and drinking-water safety: the significance
of HPCs for water quality and human health. WHO Emerging Issues in Water and Infectious
Disease Series. London, IWA Publishing.

Borchardt MA, Stemper ME, Standridge JH (2003) Aeromonas isolates from human diarrheic stool
and groundwater compared by pulsed-field gel electrophoresis. Emerging Infectious Diseases,
9: 224-228.

WHO (2002) Aeromonas. In: Guidelines for drinking-water quality, 2nd ed. Addendum:
Microbiological agents in drinking water. Geneva, World Health Organization.

11.1.3 Bacillus
4 10um
B. polymyxa B. subtilis B. cereus B.

licheniformis B. brevis B. anthracis

B. cereus
15
10 15 B. cereus
B. anthracis
HPC
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B. cereus

Bartram J et al., eds. (2003) Heterotrophic plate counts and drinking-water safety: the significance
of HPCs for water quality and human health. WHO Emerging Issues in Water and Infectious
Disease Series. London, IWA Publishing.

1114 Burkholderia pseudomallei
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WSP

HPC

Ainsworth R, ed. (2004) Safe, piped water: Managing microbial water quality in piped distribution
systems. IWA Publishing, London, for the World Health Organization, Geneva.

Currie BJ (2000) The epidemiology of melioidosis in Australia and Papua New Guinea. Acta
Tropica, 74: 121-127.

Currie BJ et al. (2001) A cluster of melioidosis cases from an endemic region is clonal and is linked
to the water supply using molecular typing of Burkholderia pseudomallei isolates. American
Journal of Tropical Medecine and Hygiene, 65: 177-179.

Ingris TJJ et al. (2000) Outbreak strain of Burkholderia pseudomallei traced to water treatment
plant. Emerging Infectious Diseases, 6: 56-59.

11.15 Campylobacter

C. jejuni C. coli C. laridis C. fetus
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Helicobacter Archobacter

C. jejuni 1,000

4 C. jejuni

C. jejuni

WSP
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Frost JA (2001) Current epidemiological issues in human campylobacteriosis. Journal of Applied
Microbiology, 90: 85S-95S.

Koenraad PMFJ, Rombouts FM, Notermans SHW (1997) Epidemiological aspects of thermophilic
Campylobacter in water-related environments: A review. Water Environment Research, 69:
52-63.

Kuroki S et al (1991) Guillain-Barre syndrome associated with Campylobacter infection. Pediatric
Infectious Diseases Journal, 10; 149-151.

11.1.6 Escherichia coli
EHEC ETEC
EPEC EIEC EAEC
DAEC 4
EAEC DAEC
EHEC 0157: H7 0111
2 7
HUS 5

HUS EHEC 100

EHEC ETEC
ETEC EPEC

EPEC
EIEC
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EHEC

0157: H7
Walkerton
2,300

EHEC

EPEC ETEC EIEC

Campylobacter jejuni

2000

WSP

Nataro JP, Kaper JB (1998) Diarrheagenic Escherichia coli. Clinical Microbiology Reviews, 11:

142-201.

O’Connor DR (2002) Report of the Walkerton Inquiry : The events of May 2000 and related issues.
Part 1: A summary. Toronto, Ontario, Ontario Ministry of the Attorney General, Queen’s

Printer for Ontario.

11.1.7

Helicobacter pylori

Helicobacter pylori

Campylobacter pylori
14
H. pylori
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H. pylori
H.
pylori H. pylori
H. pylori H. pylori
H. pylori H. pylori 3
20 30 H. pylori
H. pylori
H.
pylori
H. pylori
H. pylori

Dunn BE, Cohen H, Blasser MJ (1997) Helicobacter pylori. Clinical Microbaiology Reviews, 10:
720-741.

Hegarty JP, Dowd MT, Baker KH(1999) Occurrence of Helicobacter pylori in surface water in the
United States. Journal of Applied Microbiology, 87: 697-701.

Hulten K et al. (1996) Helicobacter pylori in drinking-water in Peru. Gastroenterology, 110:
1031-1035.

Mazari-Hiriart M, Lopez-Vidal Y, Calva JJ (2001) Helicobacter pylori in water systems for human
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use in Mexico City. Water Science and Technology, 43: 93-98.

11.1.8 Klebsiella

K. pneumoniae K. oxytoca K. planticola K. terrigena

60 80 K. pneumoniae

K. oxytoca

HIV/AIDS

K. pneumoniae K. oxytoca
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Ainsworth R., ed. (2004) Safe, piped water: Managing microbial water quality in piped
distribution systems. IWA Publishing, London, for the World Health Organizations, Geneva.

Bartram J et al., eds. (2003) Heterotrophic plate counts and drinking-water safety: the significance
of HPCs for water quality and human health. WHO Emerging Issues in Water and Infectious
Disease Series. London, IWA Publishing.

11.1.9 Legionella

42

25

L. pneumophila

Legionnaire’s disease

40 70

25 50

-233-



11

Acanthamoeba Hartmanella
Naeglea
25 50
55
50
25 50

6

WSP

HPC

Codony F et al. (2002) Factors promoting colonization by legionellae in residential water
distribution systems: an environmental case-control survey. European Journal of Clinical
Microbiology and Infectious Diseases, 21: 717-721.

Emmerson AM (2001) Emerging waterborne infections in health-care settings. Emerging Infectious
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Diseases, 7: 272-276.

Rusian PA et al. (1997) Risk assessment of opportunistic bacterial pathogens in drinking-water.
Reviews of Environmental Contamination and Toxicology, 152: 57-83.

WHO (in preparation) Legionella and the prevention of legionellosis. Geneva, World Health
Organization.

11.1.10 Mycobacterium
M. tuberculosis M. bovis M. africanum M. leprae
M. gordonae M. kansasii M.
marinum M. scrofulaceum M. xenopi M. intracellulare M. avium
M. chelonae M. fortuitum M. avium M. avium

M. intracellulare

Buruli
HIV
M. gordonae M. avium M. intracellulare M. kansasii M. fortuitum
M. chelonae

HPC 500/mL 2.8

mg/L

54%
35%
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1968 M. kansasii

M. kansasii

M. avium

99%

HPC

Bartram J et al., eds. (2003) Heterotrophic plate counts and drinking-water safety: the significance
of HPCs for water quality and human health. WHO Emerging Issues in Water and Infectious
Disease Series. London, IWA Publishing.

Bartram J et al., eds. (2004) Pathogenic mycobacteria in water: A guide to public health
consequences, monitoring and management. Geneva, World Health Organization.

Covert TC et al. (1999) Occurrence of nontuberculous mycobacteria in environmental samples.
Applied and Environmental Microbiology, 65: 2492-2496.

Falkinham JO, Norton CD, LeChevallier MW (2001) Factors influencing numbers of
Mycobacterium avium, Mycobacterium intracellulare and other mycobacteria in drinking
water distribution systems. Applied and Environmental Microbiology, 66: 1225-1231.

Grabow WOK (1996) Waterborne diseases: Update on water quality assessment and control. Water
SA, 22: 193-202.
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Rusin PA et al. (1997) Risk assessment of opportunistic bacterial pathogens in drinking-water.
Reviews of Environmental Contamination and Toxicology, 152: 57-83.

Singh N, Yu VL (1994)Potable water and Mycobacterium avium complex in HIV patients: is
prevention possible? Lancet, 343: 1110-1111.

Von Reyn CF et al. (1994) Persistent colonization of potable water as a source of Mycobacterium
avium infection in AIDS. Lancet, 343: 1137-1141.

11111 Pseudomonas aeruginosa

Pseudomonas aeruginosa 1
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HPC
HPC

Bartram J et al., eds. (2003) Heterotrophic plate counts and drinking-water safety: the significance
of HPCs for water quality and human health. WHO Emerging Issues in Water and Infectious
Disease Series. London, IWA Publishing.

de Victorica J, Galvan M (2001) Pseudomonas aeruginosa as an indicator of health risk in water
for human consumption. Water Science and Technology, 43: 49-52.

Hardalo C, Edberg SC (1997) Pseudomonas aeruginosa: Assessment of risk fromdrinking-water.
Critical Reviews in Microbiology, 23: 47-75.

11.1.12 Salmonella
0
H 2,000 Kauffmann-White
2 3 S. enterica S.
choleraesuis S. bongori S. typhi S.
typhi S. enterica

S. enterica serovar Parathphi A S. Parathphi A
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2 / S. typhi
S. Paratyphi /
6 72 3 5
1 14 3 5
S. Typhimurium S. Enteritidis
WSP

Angulo FJ et al. (1997) A community waterborne outbreak of salmonellosis and the effectiveness
of a boil water order. American Journal of Public Health, 87: 580-584.
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Escartin EF et al. (2002) Potential Salmonella transmission from ornamental fountains. Journal of
Environmental Health, 65: 9-12.

Koplan JP et al. (1978) Contaminated roof-collected rainwater as a possible cause of an outbreak of
salmonellosis. Journal of Hygiene, 81: 303-3009.

11.1.13 Shigella
0 0
S. dysenteriae S. flexneri S. boydii
S.sonnei 4
200 60 10
24 72 10 100
S. sonnei S. dysenteriae
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WSP

Alamanos Y et al. (2000) A community waterborne outbreak of gastro-enteritis attributed to
Shigella sonnei. Epidemiology and Infection, 125: 499-503.

Pegram GC, Rollins N, Espay Q (1998) Estimating the cost of diarrhoea and epidemic dysentery in
Kwa-Zulu-Natal and South Africa. Water SA, 24: 11-20.

11.1.14 Staphylococcus aureus

Staphylococcus 15 S. aureus S.

epidermidis S. saprophyticus

1 8 TSST-1

toxic shock syndrome toxin-1
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20 30

Antai SP (1987) Incidence of Staphylococcus aureus, coliforms and antibiotic-resistant strains of
Escherichia coli in rural water supplies in Port Harcourt, Journal of Applied Bacteriology, 62:
371-375.

LeChevallier MW, Seidler RJ (1980) Staphylococcus aureus in rural drinking-water, Applied and
Environmental Microbiology, 39: 739-742.

11.1.15 Tsukamurella
Rhodococcus
Nocardia Mycobacterium
Corynebacterium 68
76 -

- 242 -



11

1988 T. paurometabola 1990
T. wratislaviensis T. inchonensis T. pulmonis T. tyrosinosolvens T. strandjordae
HIV/AIDS
4
HPC

Bartram J et al., eds. (2003) Heterotrophic plate counts and drinking-water safety: the significance
of HPCs for water quality and human health. WHO Emerging Issues in Water and Infections
Disease Series. London, IWA Publishing.

Kattar MM et Al. (2001) Tsukamurella strandjordae sp. nov., a proposed new species causing
sepsis. Journal of Clinical Microbiology, 39: 1467-1476.

Larkin JA et al. (1999) Infection of a knee prosthesis with Tsukamurella species. Southern Medical
Journal, 92: 831-832.
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11.1.16 Vibrio
(0] V. cholerae V. parahaemolyticus V. vulnificus
V. cholerae
01 0139 o1
6
1961 7
01 0139
01/0139
01/0139
01/0139
60% 75%
10 15L
o1 10° 10*
60%
1%
01
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20

01/0139

WSP
01

01

Kaper JB, Morris JG, Levine MM (1995) Cholera. Clinical Microbiology Reviews, 8:48-86.

Ogg JE, Ryder RA, Smith HL (1989) Isolation of Vivrio cholerae from aquatic birds in Colorado
and Utah. Applied and Environmental Microbiology, 55: 95-99.

Rhodes JB, Schweitzer D, Ogg JE (1985) Isolation of non-O1 Vibrio cholerae associated with
enteric disease of herbivores in western Colorado. Journal of Clinical Microbiology, 22:
572-575.

WHO (2002) Vibrio cholerae. In: Guidelines for drinking-water quality, 2nd ed. Addendum:
Microbiological agents in drinking water. Geneva, World Health Organization, pp. 119-142.

11.1.17 Yersinia

7 Y. pestis Y.

psuedotuberculosis Y. enterocolitica
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25 37

Y. enterocolitica

Y. enterocolitica
Y. enterocolitica

Y. enterocolitica

Y. enterocolitica

WSP

Aleksic S, Bockemuhl J (1988) Serological and biochemical characteristics of 416 Yersinia strains
from well water and drinking water plants in the Federal Republic of Germany: lack of
evidence that these strains are of public health significance. Zentralblatt fiir Bakteriologie,
Microbiologie und Hygiene B, 185: 527-533.

Inoue M et al. (1988) Three outbreaks of Yersinia psuedotuberculosis infection. Zentralblatt fur
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Bakteriologie, Microbiologie und Hygiene B, 186: 504-511.

Ostroff SM et al. (1994) Sources of sporadic Yersinia enterocolitica infections in Norway: a
prospective case control study. Epidemiology and Infection, 112: 133-141.

Waage AS et al. (1999) Detection of low numbers of pathogenic Yersinia enterocolitica in
environmental water and sewage samples by nested polymerase chain reaction. Journal of
Applied Microbiology, 87: 814-821.

11.2
E
11.2.1
Mastadenovirus Aviadenovirus 2
HAds 51 HAds
6 A F
80nm 2 DNA
A E
40 41 40 41
PCR
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HAds

“shipyard eye”

40 41
40 41
HAds
“shipyard-eye”
HAds
HAds PCR
HAds HAds
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HAds
WSP HAds
HAds

HAds

Chapron CD et al. (2000) Detection of astroviruses, enteroviruses and adenoviruses types 40 and
41 in surface waters collected and evaluated by the information collection rule and integrated
cell culture-nested PCR procedure. Applied and Environmental Microbiology, 66: 2520-2525.

D’Angelo LJ et al. (1979) Pharyngoconjunctival fever caused by adenovirus type 4: Report of a
swimming pool-related outbreak with recovery of virus from pool water. Journal of Infectious
Diseases, 140: 42-47.

Grabow WOK, Taylor MB, de Villiers JC (2001) New methods for the detection of viruses: call for
review of drinking water quality guidelines. Water Science and Technology, 43: 1-8.

Puig M et al. (1994) Detection of adenoviruses and enteroviruses in polluted water by nested PCR
ampli.cation. Applied and Environmental Microbiology, 60: 2963-2970.

11.2.2
RNA
28nm RNA
HASstVs 8
HAstVs 1 HAstVs PCR
HAstVs 5
5 10 80 HASstVs
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HAstVs
HASstVs
HAstVs
HASstVs
HAstVs
HASstVs
WSP HAstVs

HAstVs

HAstVs

Grabow WOK, Taylor MB, de Villiers JC (2001) New methods for the detection of viruses: call for
review of drinking water quality guidelines. Water Science and Technology, 43: 1-8.

Nadan S et al. (2003) Molecular characterization of astroviruses by reverse transcriptase PCR and
sequence analysis: comparison of clinical and environmental isolates from South Africa.

Applied and Environmental Microbiology, 69: 747-753.

Pinto RM et al. (2001) Astrovirus detection in wastewater. Water Science and Technology, 43:

73-77.
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11.2.3

HuCVs

HuCVs

35 40nm

HuCVs

HuCVs

PCR

HuCVs

HuCVs

40%

—-251-
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HuCVs WSP
HuCVs
HuCVs

HuCVs

Berke T et al. (1997) Phylogenetic analysis of the Caliciviridae. Journal of Medical Virology, 52:
419-424.

Jiang X et al. (1999) Design and evaluation of a primer pair that detects both Norwalkand
Sapporo-like caliciviruses by RT-PCR. Journal of Virological Methods, 83: 145-154.

Mauer AM, Sturchler DA (2000) A waterborne outbreak of small round-structured virus,
Campylobacter and Shigella co-infections in La Neuveville, Switzerland, 1998. Epidemiology
and Infection, 125: 325-332.

Monroe SS, Ando T, Glass R (2000) Introduction: Human enteric caliciviruses An emerging
pathogen whose time has come. Journal of Infectious Diseases, 181(Suppl. 2): S249-251.

11.24
69
1 3 Al A24
B1 B6 1 33 EV68 EV73
20 30nm 1 RNA
B
3,000
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Al6 B5
2 1970

WSP

Grabow WOK, Taylor MB, de Villiers JC (2001) New methods for the detection of viruses: call for
review of drinking water quality guidelines. Water Science and Technology, 43: 1-8.

Hawley HB et al. (1973) Coxsackie B epidemic at a boys” summer camp. Journal of the American
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Medical Association, 226: 33-36.

1125 A

A HAV Hepatovirus

HAV HAV
PCR
HAV
A HAV
90
28 30
1
6
50

HAV

HAV
HAV
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HAV HAV
WSP HAV

HAV

HAV

Cuthbert JA (2001) Hepatitis A: Old and new. Clinical Microbiology Reviews, 14: 38-58.

WHO (2002) Enteric hepatitis viruses. In: Guidelines for drinking-water quality, 2nd ed.
Addendum: Microbiological agents in drinking water. Geneva, World Health Organization,

pp. 18-39.

1126 E

E HEV 27 34nm 1 RNA

HEV
HEV E
HAV

HEV PCR

HEV HAV 40

25
HEV
HEV

— 255 -



11

HEV

HEV
HEV
HEV HAV
HEV
HAV
1954
40,000 1986 1988 Xinjiang

Uighar 1991 Kanpur 79,000

HEV
HEV
HEV
WSP HEV
HEV
HEV
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Pina S et al. (1998) Characterization of a strain of infectious hepatitis E virus isolated from sewage
in an area where hepatitis E is not endemic. Applied and Environmental Microbiology, 64:
4485-4488.

Van der Poel WHM et al. (2001) Hepatitis E virus sequence in swine related to sequences in
humans, the Netherlands. Emerging Infectious Diseases, 7: 970-976.

WHO (2002) Enteric hepatitis viruses. In: Guidelines for drinking-water quality, 2nd ed.
Addendum: Microbiological agents in drinking water. Geneva, World Health Organization,

pp. 18-39.
11.2.7
50 65nm RNA
80nm
2
A G 7
A C
A A
PCR
HRVs

50 60 HRVs
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HRVs 1 10" 8
HRVs
HRVs HRV
HRVs
1982
1983 2
HRVs
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WHO (2003) Asbestos in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/

WSH/03.04/2).

12.10
CAS No. 1912-24-9

0.002 mg/L
10 pg/L
TDI 0.5 pg/kg / NOAEL 0.5 mg/kg
/ 1,000 100
10
0.01 ug/L GC-MS
0.1pg/L GAC
. TDI
o 2L/
IARC
2B
1958 1963 WHO
1971
1984
1993
0.002mg/L
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1993 2003

WHO (2003) Atrazine in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/

WSH/03.04/32).
12.11
0.7 mg/L
100 pg/L
1 mg/L
NOAEL 7.3 mg/L
7.3mg/L 0.1 mg/L
2
NOAEL 10

0.lpg/L ICPIMS 2pg/L AAS 3ug/lL ICP

0.1 mg/L
1958 WHO 1963
1.0mg/L 1971
1984
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1993

0.7mg/L

2003

IPCS (2001) Barium and barium compounds. Geneva, World Health Organization, International
Programme on Chemical Safety (Concise International Chemical Assessment Document 33).

WHO (2003) Barium in drinking-water. Background document for preparation of WHO Guidelines
for drinking-water quality. Geneva, World Health Organization (WHO/SDE/WSH/03.04/76).

12.12
CAS No. 25057-89-0
mg/L
in vitro
in vivo JMPR
2 ADI 0.1mg/kg /
300mg/L
1958 1963 WHO
1971
1984
1993 1991 JMPR ADI
0.03mg/L 1998
0.3mg/L
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2003

FAO/WHO (1999) Pesticide residues in food — 1998. Evaluations — 1998. Part Il — Toxicology.
Geneva, World Health Organization, Joint FAO/WHO Meeting on Pesticide Residues (WHO/
PCS/01.12).

WHO (2003) Bentazone in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/

WSH/03.04/77).
12.13
0.01 mg/L
5 ug/L
2
0.2 pug/L GC MS
0.01mg/L GAC
10°® 10
80 mg/L
IARC 1
2
in vivo
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1958 1963 1971  WHO

1984
0.01mg/L

1993
10° 0.01 0.08mg/L
10°
0.01mg/L
0.01mg/L
1993 2003

WHO (2003) Benzene in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/

WSH/03.04/24).
12.14
0.5 mg/L
0.1 0.3mg/L
TDI 0.16 mg/kg / NOAEL
9.6 mg/kg / 60 10 6
0.2pg/L ICP/IMS 6 10pg/L ICP/AES
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TDI 10%
60 kg
2L/

1958 1963 1971
1984
1993

1998

WHO

0.5mg/L

2003

0.3mg/L
1998

WHO (2003) Boron in drinking-water. Background document for preparation of WHO Guidelines
for drinking-water quality. Geneva, World Health Organization (WHO/SDE/WSH/03.04/54).

-314-
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12.15
JECFA
0.01 mg/L
pH
<2 293 ug/L
12 26
52 77
one-stage Weibull time-to-tumour
0.19 mg/kg /
2 ug/L 10°
2 6ug/L
15ug/L SD 0.2 pg/L  UV/
0.3 pg/L ICP/MS
0.01 mg/L
IARC
2B
in vitro in vivo
DNA DNA
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1958 1963 1971  WHO 1984
1993
10° 0.003mg/L
7><107°
0.025mg/L
2003

WHO (2003) Bromate in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/
WSH/03.04/78).

12.16

5ug/L

US EPA

- 316 —



12

1958 1963 1971 WHO
1984 1993 2 1998

2003

IPCS (2000) Disinfectants and disinfectant by-products. Geneva, World Health Organization,
International Programme on Chemical Safety (Environmental Health Criteria 216).

WHO (2003) Brominated acetic acids in drinking-water. Background document for preparation of
WHO Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/

SDE/WSH/03.04/79).
12.17
10 35ug
0.003 mg/L
1 pg/L
PTWI 7 ug kg / 50 mg/kg

1 pa/kg /
5%

0.005%

0.01pg/L ICP/MS 2pug/lL FAAS

0.002 mg/L

. PTWI 10%

. 60 kg

. 2L/

. PTWI

« PTWI 10
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10 35
IARC 2A
10 200mg/kg
50 175ug
1958 WHO 1963
0.01mg/L 1971
1984
0.005mg/L
1993 JECFA PTWI 0.003mg/L
2003

JECFA (2000) Summary and conclusions of the fifty-fifth meeting, Geneva, 6-15 June 2000.
Geneva, World Health Organization, Joint FAO/WHO Expert Committee on Food Additives.

WHO (2003) Cadmium in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/
WSH/03.04/80).

12.18
CAS No. 1563-66-2
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0.007 mg/L
Ho/L
30 pg/L
ADI 0.002 mg/kg /
13 4
NOAEL 0.22 mg/kg /
100
0.1 pg/L GC 0.9 ug/L HPLC
1pg/L GAC
. ADI 10%
. 60 kg
o 2L/
4 NOAEL
NOAEL
1958 1963 WHO
1971
1984
1993
0.005mg/L 1998
1996 JMPR ADI 0.007mg/L
1998 2003

FAO/WHO (1997) Pesticide residues in food — 1996. Evaluations — 1996. Part 1l — Toxicological.
Geneva, World Health Organization, Joint FAO/WHO Meeting on Pesticide Residues (WHO/
PCS/97.1).
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WHO (2003) Carbofuran in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/

WSH/03.04/81).
12.19
1987 1990 1992
0.004 mg/L
5 ug/L
TDI 1.4 ug/kg / 12
5/7

NOAEL 1 mg/kg / 500

100 10 0.5
0.1 0.3ug/L ECD MS GC
0.001 mg/L
. TDI 10%
. 60 kg
. 2L/

10* 10° 10°

IARC
2B

-320-



12

1993

1958 1963 1971 WHO
1984
1
0.002mg/L
2003

0.003mg/L

IPCS (1999) Carbon tetrachloride. Geneva, World Health Organization, International Programme
on Chemical Safety (Environmental Health Criteria 208).

WHO (2003) Carbon tetrachloride in drinking-water. Background document for preparation of
WHO Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/

SDE/WSH/03.04/82).
12.20
14mg/kg
0.01 mg/L
100 pg/L
TDI 1.6 pug/kg / 90
LOAEL 16 mglkg ~ / 10,000
NOAEL LOAEL
lug/lL ECD GC 3pg/L GC-MS
0.05 mg/L
GAC

. TDI 10%
. 60 kg
. 2L/
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1958 1963

1993

1971

DNA

WHO

2003

90

in vtro

1984
1993
0.01mg/L
10,000

WHO (2003) Chloral hydrate (trichloroacetaldehyde) in drinking-water. Background document for
preparation of WHO Guidelines for drinking-water quality. Geneva, World Health
Organization (WHO/SDE/WSH/03.04/49).

12.21

CAS No. 57-47-9

1947

cis trans

0.0002 mg/L 0.2 pg/L

0.1 pg/L

PTDI

0.5 pg/kg /

pokkg  /

NOAEL 50
100

0.014 ug/L ECD GC

0.1pg/lL GAC
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. PTDI 10%
. 60 kg
. 2L/
in vitro
IARC 1991
2B
1958 1963 WHO 1971
1984 1977 JMPR
ADI 0.3ug/L
1993 1986 JMPR ADI
0.2ug/L
2003

FAO/WHO (1995) Pesticide residues in food — 1994. Report of the Joint Meeting of the FAO Panel
of Experts on Pesticide Residues in Food and the Environment and WHO Toxicological and
Environmental Core Assessment Groups. Rome, Food and Agriculture Organization of the
United Nations (FAO Plant Production and Protection Paper 127).

WHO (2003) Chlordane in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/
WSH/03.04/84).
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12.22
250mg/L 10
1958 WHO 600mg/L
1963 1971
1984
250mg/L 1993
250mg/L
1993 2003

WHO (2003) Chloride in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/
WSH/03.04/3).

12.23

5 mg/L

0.2 1mg/L
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TDI 150 pg/kg /
NOAEL
0.01 pg/L HPLC
10 pg/L 0.2 mg/L
<0.1 mg/L
0. mg/L
. TDI 100%
. 60 kg
. 2L/
IARC 3
1958 1963 1971 WHO 1984
1993
5mg/L
1993 2003

WHO (2003) Chlorine in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/

WSH/03.04/45).

12.24

-325-



12

0.7mg/L
0.7mg/L
3.2 7.0mg/L
TDI
30 pg/kg / F1
F2
NOAEL 2.9 mg/kg / 100
10
30 pg/kg / 90
NOAEL 30 mg/kg /
1,000 10
10
5 ug/L
<0.1 mg/L
0. mg/L
0.1 mg/L
1 mg/L
0.2 mg/L
. TDI  80%
. 60 kg
. 2L/
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0.4mg/L

IARC
36pg/kg
12 36pg/kg
1
1958 1963 1971 WHO
1993
0.2mg/L
1993

-327 -

90

1984

12



12

2003

1993

0.4mg/L

IPCS (2000) Disinfectants and disinfectant by-products. Geneva, World Health Organization,
International Programme on Chemical Safety (Environmental Health Criteria 216).

WHO (2003) Chlorite and chlorate in drinking-water. Background document for preparation of
WHO Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/

SDE/WSH/03.04/86).
12.25
1,1-
10pg/L
1,1-
1958 1963 1971
1993

lpg/L

1,1-

WHO 1984
1993

2003

WHO (2003) Chloroacetones in drinking-water. Background document for preparation of WHO
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Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/

WSH/03.04/50).
12.26 2- 2,4- 2,4,6-
2 2,4-
2,4,6-
2,4,6- 0.2 mg/L
1 pg/L
2
05 5pg/L 1 10 pg/L
0.5 ng/L 0.01 pg/L
ECD GC
2,4,6- 1 ug/L
2,4,6- GAC
2,4,6-
2-
2-
2,4-
2,4-
2,4,6-
2,4,6-
2,4,6- Ames
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in vitro in vivo
IARC 2,4,6- 2B
1958 1963 1971 WHO
1984
2- 4- 2,4- 2,6-
2,4,5-
0.0001mg/L
0.001mg/L
2,4,6- 0.01mg/L
2,4,6- 0.0001mg/L
2- 2,4-
1993 2,4,6-
10°
0.2mg/L 2,4,6-
0.002mg/L
1993 2003

WHO (2003) Chlorophenols in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/
WSH/03.04/47).

12.27

5ug/L

in vitro

78
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1958 1963 1971 WHO 1984
1993

1993 2003

WHO (2003) Chloropicrin in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/
WSH/03.04/52).

12.28
CAS 15545-48-9

0.03 mg/L
1 pg/L
TDI 11.3 ug/kg / 2
NOAEL 11.3 mg/kg / 1,000
100 10
0.1pg/L UV HPLC
0.1 mg/L GAC
. TDI 10%
. 60 kg
. 2L/
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1958 1963 WHO
1971
1984
1993
0.03mg/L

1993 2003

WHO (2003) Chlorotoluron in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/
WSH/03.04/33).

12.29
CAS 2921-88-2

WHOPES
0.03 mg/L
0.1 pg/L
1% 0.01 pg/L
ADI 0.01 mg/kg /
NOAEL 1 mg/kg /
100 9
NOAEL 0.1 mg/kg /
10
1ug/L ECD FPD GC
10 20%

. ADI  10%
. 60 kg
. 2L/
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JMPR
in vitro in vivo
1958 1963 WHO
1971
1984 1993
2 1998 2
2003
FAO/WHO (2000) Pesticide residues in food 1999 evaluations. Part I Toxicological. Geneva,
World Health Organization, Joint FAO/WHO Meeting on Pesticide Residues (WHO/PCS/
00.4).

WHO (2003) Chlorpyrifos in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/

WSH/03.04/87).
12.30
+2 +6
0.05 mg/L
2 ug/L 120 pg/L
NOAEL 1958
6
6
0.05 0.2pg/L AAS

0.015 mg/L
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\Y/|
Vi IARC VI
1 11 3 Vi
in vitro in vivo 1l
1958 WHO 6
0.05mg/L 1963 1971
1984
0.05mg/L 6
1993 6
0.05mg/L
0.05mg/L
1993 2003

WHO (2003) Chromium in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/
WSH/03.04/4).

12.31

Img/L

—334-
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pH pH
2 mg/L
0.005 mg/L 30 mg/L
0.02 0.1ug/L ICP/IMS 03pug/L ICP 05ug/l  FAAS
2 3L/
10 mg/
. 1 mg/L
2.5 mg/L
IPCS >2 3 mg
mg
24

1958 WHO 1.5mg/L
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1963 1971
1984
1.0mg/L 1993

PMTDI 2mg/L

1998

5mg/L

2003

JECFA

1mg/L

IPCS (1998) Copper. Geneva, World Health Organization, International Programme on Chemical

Safety (Environmental Health Criteria 200).

WHO (2003) Copper in drinking-water. Background document for preparation of WHO Guidelines
for drinking-water quality. Geneva, World Health Organization (WHO/SDE/WSH/03.04/88).

12.32
CAS 21725-46-2
0.0006 mg/L 0.6 ng/L
pg/L 1.3
mg/L 3.5 mg/L
TDI 0.198 ng/kg / 2
NOAEL 0.198 mg/kg/ 1,000
100 10
0.01 pg/L  GC-MS
0.1 ug/lL GAC
. TDI 10%
. 60 kg
. 2L/
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SD Sprague-Dawley

F344
1958 1963 WHO
1984
1993
2
0.6mg/L
1998 2003

SD

25mg/kg /

1971

2 1998

WHO (2003) Cyanazine in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/

WSH/03.04/60).
12.33
0.07 mg/L
TDI 12 pg/kg / 6
LOAEL 1.2 mg/kg /
100
NOAEL LOAEL
2 pg/L
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12

TDI 20%

60 kg
2L/

1958
0.01mg/L

WHO

0.07mg/L

1993

1963

0.05mg/L
0.1mg/L

2003

1971
0.05mg/kg /

0.2mg/L
ADI

1984
1993

WHO (2003) Cyanide in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/

WSH/03.04/5).

12.34

0.4ug/L

1.6ug/L
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70pg/L 12.33

1958 1963 1971 WHO 1984

1993

0.07mg/L 12.33

1993 2003

WHO (2003) Cyanogen chloride in drinking-water. Background document for preparation of
WHO Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/
SDE/WSH/03.04/51).

1235 2,4-D 2,4-

2,4-D 2,4- CAS 94-75-7 2,4-D
2,4-D
2,4-D
2,4-D
2,4-D na/kg
0.03 mg/L
0.5 pg/L 30 pg/L
ADI 2,4-D 0.01 mg/kg /
1
2
NOAEL 1 mg/kg /
0.1 pg/L
1ugll GAC
. ADI  10%
. 60 kg
. 2L/
2,4-D

24D
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2,4-D
2
24-D
2,4,5- 2,45-T
JMPR 2,4-D
JMPR 2,4-D
24-D 2,4-D
1958 1963 WHO 24-D 1971
1984 1976 WHO ADI
0.1mg/L 2,4-D
0.05mg/L 1993
2,4-D 0.03mg/L
1998 JMPR 1996
2,4-D
2,4-D
1998 2003

FAO/WHO (1997) Pesticide residues in food 1996. Evaluations 1996. Part 1l — Toxicological.
Geneva, World Health Organization, Joint FAO/WHO Meeting on Pesticide Residues (WHO/
PCS/97.1).

WHO (2003) 2,4-D in drinking-water. Background document for preparation of WHO Guidelines
for drinking-water quality. Geneva, World Health Organization (WHO/SDE/WSH/03.04/70).
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12.36 2,4-DB
2,4-DB CAS 94-82-6

0.09 mg/L
po/L
TDI 30 ng/kg / 2
NOAEL 3 mg/kg
100
lug/L 1mg/L
GC
HPLC ECD
0.1 ug/L  GAC
. TDI 10%
. 60 kg
. 2L/
NOAEL
NOAEL 2.5 mg/kg / 3
NOAEL 5 mg/kg /
IARC 2B
1958 1963 WHO 2,4-DB
1971
2,4-DB 1984
1993 2,4-DB
0.09mg/L
1993 2003
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WHO (2003) Chlorophenoxy herbicides (excluding 2,4-D and MCPA) in drinkingwater.
Background document for preparation of WHO Guidelines for drinking-water quality.
Geneva, World Health Organization (WHO/SDE/WSH/03.04/44).

12.37 DDT
DDT CAS 107917-42-0 p.p'-DDT
DDT
DDT
DDT
0.001 mg/L
1 pg/L
1/100
PTDI 0.01 mg/kg / NOAEL 1 mg/kg /
100
0.011 pg/L ECD GC
0.1 ug/L GAC
. PTDI 1%
. 10 kg
. 1L/
« DDT
. 1 1L 10 kg
DDT
‘ DDT
DDT
IARC DDT
IARC DDT
2B
DDT
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DDT
US Agency for Toxic Substances and

Disease Registry DDT

DDT
P450
DDT
1958 1963 WHO DDT 1971
1984 DDT 1969
JMPR ADI 0.001mg/L 1993
1984 JMPR ADI
DDT
DDT DDT
0.002mg/L DDT
0.001mg/L DDT
DDT
DDT

DDT

2003

FAO/WHO (2001) Pesticide residues in food 2000. Evaluations 2000. Part Il — Toxicology.
Geneva, World Health Organization, Joint FAO/WHO Meeting on Pesticide Residues (WHO/
PCS/01.3).

WHO (2003) DDT and its derivatives in drinking-water. Background document for preparation of
WHO Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/
SDE/WSH/03.04/89).
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12.38

PVvC

PvC

1958 1963 1971 WHO 1984

1993

2003

WHO (2003) Dialkyltins in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/

WSH/03.04/109).
1239 1,2- -3- DBCP
1,2- -3- CAS 96-12-8
DBCP 10ug/L DBCP

0.001 mg/L

ng/L

104

0.02ug/L ECD GC
1 pg/L GAC
lug/L  DBCP
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DBCP
DBCP in vitro in vivo
IARC DBCP 2B
DBCP
1958 1963  WHO DBCP 1971
DBCP 1984
1993 DBCP 10°
DBCP 0.001mg/L
DBCP
1993 2003

WHO (2003) 1,2-Dibromo-3-chloropropane in drinking-water. Background document for
preparation of WHO Guidelines for drinking-water quality. Geneva, World Health
Organization (WHO/SDE/WSH/03.04/34).

1240 1,2-
1,2- CAS 106-93-4

1,2-
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12

0.0004 mg/L 0.4 pg/L
100 pg/L
1,2-
104
0.01 pg/L GC-MS  0.03 pg/L
GC 0.8 umg/L
GC
0.1pug/l GAC
1,2-
1,2- /
in vivo
1,2- in vitro
DNA
1,2-
1,2-
IARC 1,2- 2A
1958 1963 WHO 1,2-
1971
1,2- 1984 1993
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1,2-
1,2-

1,2- 1998
10°
0.0004 0.015mg/L

2003

IPCS (1995) Report of the 1994 meeting of the Core Assessment Group. Geneva,World Health
Organization, International Programme on Chemical Safety, Joint Meeting on Pesticides
(WHO/PCS/95.7).

IPCS (1996) 1,2-Dibromoethane. Geneva, World Health Organization, International Programme on
Chemical Safety (Environmental Health Criteria 177).

WHO (2003) 1,2-Dibromoethane in drinking-water. Background document for preparation of
WHO Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/

SDE/WSH/03.04/66).
12.41

0.05 mg/L
100 pg/L

50 pg/L

TDI 7.6 ng/kg / 75 7.6 mg /kg /
1,000 100
10
lpug/lL ECD GC 2ug/lL GC-MS
pH

. TDI 20%

. 60 kg

. 2L/
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1958 1963 1971 WHO 1984
1993
0.05mg/L

1993 2003

WHO (2003) Dichloroacetic acid in drinking-water. Background document for preparation Of
WHO Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/

SDE/WSH/03.04/121).
12.42 1,2- 1,3- 1,4-
DCB
1,2- 1 mg/L
1,4- 0.3 mg/L
10 pg/L 3 g/l
7
mg/L
TDI
1,2- 429 ng/kg / 2 1 5
NOAEL 60 mg/kg / 100
1,4- 107 ng/kg / 2 1 5
LOAEL 150 mg/kg / 1,000
100 NOAEL LOAEL
10
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12

0.01 0.25pug/L ECD
3.5 ug/L GC
0.01 mg/L
. TDI  10%
. 60 kg
. 2L/
1,2- 1,4-
1 pg/L 6 ng/L

1,2-

1,2-DCB

1,2-DCB

1,3-

1,3-DCB
1,4-

1,4-DCB

IARC 1,4-DCB 2B
1,4-DCB

1958 1963 1971 WHO DCB

1984 1,2-DCB 1,4-DCB
ADI
0.005 0.05mg/L 1,2-DCB
0.003mg/L 1,4-DCB 0.001mg/L 10%
1993 1,2-DCB
Img/L 1,2-DCB
0.001mg/L 1,3-DCB
1993
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12

1,3-DCB 1,4-DCB
0.3mg/L 1,4-DCB
0.0003mg/L

1993 2003

WHO (2003) Dichlorobenzenes in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/

WSH/03.04/28).
12.43 1,1-

1,1- 1,1-
10pg/L 1,1-
1,1-
1,1-

in vitro 1,1-
1958 1963 1971 WHO 1984
1,1- 1993
1,1-
1993 2003
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WHO (2003) 1,1-Dichloroethane in drinking-water. Background document for preparation of
WHO Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/

SDE/WSH/03.04/19).
12.44 1,2-
1,2-
1,2-
1,2-
0.030 mg/L
Mg/L
78
0.06 2.8ug/L GC-MS 0.03 0.2 ug/L GC
5ug/lL FID GC 0.03 pg/L GC
0.0001 mg/L  GAC
0.030 mg/L IPCS 1998
10°
IARC 1,2- 2B
1,2-
1,2-
1,2-
1958 1963 1971 WHO 1,2-
1984 1,2-
0.01mg/L
1993
10° 1,2-
0.03mg/L
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2003

IPCS (1995) 1,2-Dichloroethane, 2nd ed. Geneva, World Health Organization, International
Programme on Chemical Safety (Environmental Health Criteria 176).

IPCS (1998) 1,2-Dichloroethane. Geneva, World Health Organization, International Programme on
Chemical Safety (Concise International Chemical Assessment Document 1).

WHO (2003) 1,2-Dichloroethane in drinking-water. Background document for preparation of
WHO Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/

SDE/WSH/03.04/67).
1245 1,1-
1,1-
40ng/m®
0.03 mg/L
0.28 1.2 pg/L
0.2 pg/L 0.5 pg/L
TDI 9ua/kg / 2
LOAEL 9 mg/kg / 1,000
100 NOAEL LOAEL
10
0.025 ug/L.  ECD GC 0.07pug/L ECD
GC 4.7 ug/L
GC-MS
0.01 mg/L GAC
. TDI 10%
. 60 kg
. 2L/
1,1-
IARC
1,1- 3 in vitro
in vivo
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1
1958 1963 1971 WHO 1,1-
1984 1,1-
0.0003mg/L
1993
1,1- 0.03mg/L
1993 2003

WHO (2003) 1,1-Dichloroethene in drinking-water. Background document for preparation of
WHO Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/

SDE/WSH/03.04/20).
12.46 1,2-
1,2- cis trans
cis
2
pg/m® cis
0.05 mg/L
120 pg/L
TDI 17 pg/kg / trans-1,2-
2 NOAEL
17 mg/kg / 1,000
100 10
0.17ug/L  GC-MS
0.0lmg/L GAC

-353 -



12

. TDI 10%
. 60 kg
. 2L/
trans cis
trans
1,2- 1,1-
cis in vitro trans
trans 3
trans
cis cis 1
trans cis
1958 1963 1971 WHO 1,2-
1984 1,2-
1993 trans
0.05mg/L
1993 2003

WHO (2003) 1,2-Dichloroethene in drinking-water. Background document for preparation of
WHO Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/
SDE/WSH/03.04/72).
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12.47
0.02 mg/L
0.1 743 ug/L
3,600 pg/L
0.1 pg/L
TDI 6 pg/kg / 2

NOAEL6 mg/kg / 1,000

100 10
0.3 pg/L GC-MS
20 pg/L
. TDI 10%
. 60 kg
. 2L/

IARC 2B
in vivo
1958 1963 1971 WHO
1984
1993
0.02 mg/L
1993 2003

WHO (2003) Dichloromethane in drinking-water. Background document for preparation of WHO
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Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/
WSH/03.04/18).

12.48 1,2- 1,2-DCP
1,2- CAS No.78-87-5
1,2-DCP
0.04 mg/L
20 pg/L
440 pg/L
TDI 14 pg/kg / 13
LOAEL 71.4mg/kg / 100 mg/kg 5
5,000 100 LOAEL
10 invivo
5
0.02 pg/L GC GC-MS
lug/ll GAC
. TDI 10%
. 60 kg
. 2L/
IARC 1986 1987 1,2-DCP
1,2-DCP 3 in
vitro in vivo
IARC
1,2-DCP
1958 1963 WHO 1,2-DCP 1971
1,2-DCP 1984
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1993 1,2-DCP
0.02mg/L 10,000
1998
0.04mg/L

1998 2003

WHO (2003) 1,2-Dichloropropane (1,2-DCP) in drinking-water. Background document for
preparation of WHO Guidelines for drinking-water quality. Geneva, World Health
Organization (WHO/SDE/WSH/03.04/61).

1249 1,3-

1,3- CAS No.142-28-9 1,3-

1,3-
1,3- 1,3-
1958 1963 WHO 1,3-
1971
1,3- 1984
1993
13-
1993 2003
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WHO (2003) 1,3-Dichloropropane in drinking-water. Background document for preparation of
WHO Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/

SDE/WSH/03.04/35).
1250 1,3-
1,3- CAS No0.542-75-6 10061-01-5 cis
10061-02-6 trans cis trans
g/L
0.02 mg/L
Ho/L
2
Cis-1,3- 0.34 pg/L  trans-1,3- 0.20 pg/L
GC
1,3-
IARC 1,3- 2B
1958 1963 WHO 1,3-
1971
1,3- 1984
1993 10°
0.02mg/L
1993 2003
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WHO (2003) 1,3-Dichloropropene in drinking-water. Background document for preparation of
WHO Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/

SDE/WSH/03.04/36).

1251 2,4-DP
CAS No.120-36-5

0.1 mg/L
Ho/L
TDI 36.4ug/kg / 2 100 mg/kg 3.64 mg/kg
NOAEL 100
lupg/L 1mg/L ECD uv GC
HPLC
. TDI 10%
. 60 kg
. 2L/
IARC 2B
3
2
1958 1963 WHO
1971
1984
1993
0.1mg/L
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1993 2003

WHO (2003) Chlorophenoxy herbicides (excluding 2,4-D and MCPA) in drinking-water.
Background document for preparation of WHO Guidelines for drinking-water quality.
Geneva, World Health Organization (WHO/SDE/WSH/03.04/44).

12.52 -2-
-2- DEHA PVC
DEHA
DEHA Hg/L DEHA PVC
20mg/
DEHA 6,000mg/kg
DEHA
IARC DEHA 3
TDI 280ugkg /1%
DEHA 80pg/L DEHA
1958 1963 1971 WHO 1984
DEHA 1993
DEHA 0.08mg/L
2003

WHO (2003) Di (2-ethylhexyl)adipate in drinking-water. Background document for preparation of
WHO Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/
SDE/WSH/03.04/68).
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12.53 -2-
-2- DEHP DEHP
0.008 mg/L
Mg/l
Mg/l
TDI 25 pg/kg /
NOAEL 2.5 mg/kg /
100
0.1 pg/L GC-MS
. TDI 1%
. 60 kg
. 2L/
10
DEHP
DEHP
IARC
DEHP 2B JECFA 1988
DEHP DEHP
DEHP
in vitro in vivo
DEHP
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1958 1963 1971
DEHP
DEHP

1993

WHO 1984
1993
0.008g/L

2003

WHO (2003) Di(2-ethylhexyl)phthalate in drinking-water. Background document for preparation
of WHO Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/

SDE/WSH/03.04/29).
12.54
CAS No.60-51-5
18 8
pH2 7 0.001pg/kg
0.006 mg/L
TDI 0.002 mg/kg /
NOAEL 1.2 mg/kg [/ 500 LOAEL
0.05 ug/lL  GC-MS
1ug/L GAC
. ADI  10%
. 60 kg
. 2L/
JMPR in vitro
in vivo

NOAEL 1.2mg/kg /
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JMPR
ADI

1958 1963 WHO 1971

1984 1993 2 1998

2003

FAO/WHO (1997) Pesticide residues in food — 1996 evaluations. Part Il — Toxicological. Geneva,
World Health Organization, Joint FAO/WHO Meeting on Pesticide Residues (WHO/PCS/
97.1).

WHO (2003) Dimethoate in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/
WSH/03.04/90).

12.55
CAS No0.2764-72-9
1mg/L

2 2
ADI 0.002mg/kg /
6ug/L

0.001mg/L 0.1mg/L
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1958 1963 WHO 1971
1984 1993 2
1998 2 1993 JMPR
ADI 0.006mg/L
0.001mg/L 0.01mg/L
0.01mg/L
2003

FAO/WHO (1994) Pesticide residues in food — 1993. Evaluations — 1993. Part Il — Toxicology.
Geneva, World Health Organization, Joint FAO/WHO Meeting on Pesticide Residues (WHO/
PCS/94.4).

WHO (2003) Diquat in drinking-water. Background document for preparation of WHO Guidelines
for drinking-water quality. Geneva, World Health Organization (WHO/SDE/WSH/03.04/91).

12.56 EDTA
EDTA
EDTA EDTA
EDTA
EDTA
0.6 mg/L EDTA
70 pg/L 900
ua/L 10 30 pg/L
ADI 1.9 mg/kg !/ JECFA
ADI 2.5 mg/kg /
0.1 pg/L
0.01 mg/L GAC
. ADI 1%
. 60 kg
. 2L/
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EDTA

EDTA
EDTA
EDTA EDTA
1958 1963 1971 WHO 1984
EDTA 1993
0.2mg/L 1973
JECFA ADI
10kg 1L
JECFA ADI 1973
JECFA 1993 EDTA
EDTA 1973
1998 2 1993
EDTA 0.6mg/L
EDTA
1998 2003

WHO (2003) Edetic acid (EDTA) in drinking-water. Background document for preparation of
WHO Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/
SDE/WSH/03.04/58).

—-365-



12

12.57
CAS No. 115-29-7
1pg/L
FAO/WHO
JMPR
2
ADI 0.006mg/kg / 78 1
20pg/L
1958 1963 WHO
1971
1984 1993
2 1998 2
2003

FAO/WHO (1999) Pesticide residues in food — 1998 evaluations. Part Il — Toxicological. Geneva,
World Health Organization, Joint FAO/WHO Meeting on Pesticide Residues (WHO/PCS/
99.18).

WHO (2003) Endosulfan in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/
WSH/03.04/92).
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12.58
CAS No. 72-20-8
0.0006 mg/L 0.6 pg/L
PTDI 0.0002 mg/kg / 2 NOAEL 0.025 mg/
kg / 100
0.002 ug/L ECD GC
0.2 ug/L GAC
. PTDI 10%
. 60 kg
. 2L/
1958 1963 WHO 1971
1984 1993 2
1998 2

2003

FAO/WHO (1995) Pesticide residues in food — 1994. Report of the Joint Meeting of the FAO Panel
of Experts on Pesticide Residues in Food and the Environment and WHO Toxicological and
Environmental Core Assessment Groups. Rome, Food and Agriculture Organization of the
United Nations (FAO Plant Production and Protection Paper 127).

IPCS (1992) Endrin. Geneva, World Health Organization, International Programme on Chemical
Safety (Environmental Health Criteria 130).
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WHO (2003) Endrin in drinking-water. Background document for preparation of WHO Guidelines
for drinking-water quality. Geneva, World Health Organization (WHO/SDE/WSH/03.04/93).

12.59
ECH
0.0004 mg/L 0.4 pg/L
TDI 0.14 pg/kg / 2
LOAEL 2 mg/kg / 5
10,000 100
NOAEL LOAEL 10 10
0.0lpg/L ECD GC 0.1 pug/L 0.5ug/L GC-MS 0.01 mg/L FID
GC

. TDI 10%
. 60 kg
. 2L/

in vitro in vivo IARC

2A
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1958 1963 1971 WHO 1984
1993
0.0004mg/L 10,000

0.03mg/L

2003

WHO (2003) Epichlorohydrin in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/

WSH/03.04/94).
12.60
96%
26pug/m’
0.3 mg/L
1 pg/L
300pg/L
TDI 97.1ug/kg / 6
NOAEL 136 mg/kg / 5
1,000
100 10
0.002 0.005 pg/L GC 0.03 0.06 pg/L GC-MS
0.001 mg/L
. TDI 10%
. 60 kg
. 2L/
0.002 mg/L
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in vivo in vitro

1958 1963 1971 WHO 1984
1993
0.3mg/L
0.002mg/L

1993 2003

WHO (2003) Ethylbenzene in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/
WSH/03.04/26).

12.61
CAS No. 122-14-5

spruce budworm

1.30ug/L

0.01pg/L
12 95%

JMPR in vitro in vivo
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2
NOAEL 0.5mg/kg  / 3

NOAEL 057mgkg  /
NOAEL

0.65mg/kg / ADI 0.005mg/kg / ADI 5%

8ug/L
1958 1963 WHO
1971
1984 1993
2 1998 2
2003

FAO/WHO (2001) Pesticide residues in food — 2000 evaluations. Part Il — Toxicological. Geneva,
World Health Organization, Joint FAO/WHO Meeting on Pesticide Residues (WHO/PCS/
01.3).

WHO (2003) Fenitrothion in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/
WSH/03.04/95).

12.62 2,45-TP; 2,4,5-
CAS No0.93-72-1
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0.009 mg/L
Ho/L
TDI 3 pg/kg / 2
NOAEL 0.9 mg/kg /
300 100
3
0.2 ug/L ECD GC
0.001 mg/lL  GAC
. TDI 10%
. 60 kg
. 2L/
IARC 2B
2
1958 1963 WHO
1971
1984
1993 2
0.009mg/L
1993 2003

WHO (2003) Chlorophenoxy herbicides (excluding 2,4-D and MCPA) in drinkingwater.
Background document for preparation of WHO Guidelines for drinking-water quality.
Geneva, World Health Organization (WHO/SDE/WSH/03.04/44).
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12.63
0.3g/kg

4%

1.5 mg/L

10 mg/L
2,800 mg/L

0.5
1.0 mg/L

0.01 mg/L 0.1 mg/L
SPADNS

1 mg/L

6mg/
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2mg/L
0.5mg/L
0.9 1.2mg/L
14mg/
6mg/
1958 1963 WHO
1.0mg/L
1971
26.3 326 0.6 0.8mg/L 10 12
1984
1993 1984
1.5mg/L
2003

1 1.5mg/L

0.9 1.7mg/L

1.5mg/L

IPCS (2002) Fluorides.Geneva, World Health Organization, International Programme on Chemical

Safety (Environmental Health Criteria 227).

WHO (2003) Fluoride in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/

WSH/03.04/96).
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12.64
0.9 mg/L
30 pg/L
TDI 150 pgrkg / 2
NOAEL 15 mg/kg / 100
6.2 ug/ll  2,4-
HPLC
0.03 mg/L
. TDI 20%
. 60 kg
. 2L/
2
IARC 2A
1958 1963 1971 WHO 1984
1993
0.9mg/L
1993 2003
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WHO (2003) Formaldehyde in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/
WSH/ 03.04/48).

12.65 AMPA
CAS No. 1071-83-6

AMPA  CAS No.

1066-51-9
AMPA
26
NOAEL 32mg/kg / 100 AMPA AMPA
ADI 0.3mg/kg / 0.9mg/L
AMPA AMPA
AMPA
AMPA
AMPA
1958 1963 WHO 1971
1984 1993 2
1998 1994
EHC ADI 5mg/L

AMPA
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2003

FAO/WHO (1998) Pesticide residues in food 1997 evaluations. Part Il Toxicological and
environmental. Geneva, World Health Organization, Joint FAO/WHO Meeting on Pesticide
Residues (WHO/PCS/98.6).

IPCS (1994) G/Lyphosate. Geneva, World Health Organization, International Programme on
Chemical Safety (Environmental Health Criteria 159).

WHO (2003) G/Lyphosate and AMPA in drinking-water. Background document for preparation of
WHO Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/

SDE/WSH/03.04/97).
12.66
pH
0.02 mg/L
0.07 mg/L
10 pg/L 1 pg/L
TDI
2.7 pug/kg / 90
LOAEL 8 mg/kg / 3,000
LOAEL
11 pg/kg / F344 90
NOAEL 11.3 mg/kg / 1,000
0.03ug/lL ECD GC
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0.002 mg/L
0.01 mg/L
0.001 mg/L
. TDI 20%
. 60 kg
. 2L/
IARC
4 in
vitro DNA
NTP 14
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lug/L
1958 1963 1971 WHO 1984
1993
0.09mg/L
0.1mg/L 0.001mg/L
2003

IPCS (2000) Disinfectants and disinfectant by-products. Geneva, World Health Organization,
International Programme on Chemical Safety (Environmental Health Criteria 216).

WHO (2003) Halogenated acetonitriles in drinking-water. Background document for preparation
of WHO Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/
SDE/WSH/03.04/98).

12.67

pH 200mg/L
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100mg/L
10
1958 1963 WHO 1971
10mg /L
500mgCaCOs3/L 1984
500mg/L CaCOs 1993 200mg/L
500mg/L
1993 2003

WHO (2003) Hardness in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/
WSH/03.04/6).

12.68
CAS No. 76-44-8

CAS No. 1024-57-3
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ng/L
IARC 1991
2B
2
NOAEL 0.025mg/kg / PTDI 0.1pg/kg /
PTDI 1% 0.03ug/L
0.1ug/L
1958 1963 WHO
1971
1984
JMPR ADI
0.1pg/L

1/100,000
1993 1991 JMPR ADI
0.03pg/L

2003

FAO/WHO (1992) Pesticide residues in food 1991. Evaluations 1991. Part Il. Toxicology.
Geneva, World Health Organization, Joint FAO/WHO Meeting on Pesticide Residues (WHO/
PCS/92.52).

FAO/WHO (1995) Pesticide residues in food 1994. Report of the Joint Meeting of the FAO Panel
of Experts on Pesticide Residues in Food and Environment and WHO Toxicological and
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Environmental Core Assessment Groups. Rome, Food and Agriculture Organization of the
United Nations (FAO Plant Production and Protection Paper 127).

WHO (2003) Heptachlor and heptachlor epoxide in drinking-water. Background document for
preparation of WHO Guidelines for drinking-water quality. Geneva, World Health
Organization (WHO/SDE/WSH/ 03.04/99).

12.69 HCB
HCB CAS No. 118-74-1

HCB
HCB
HCB
HCB
0.1pg/L
IARC HCB 2B
HCB 3 2
HCB
1pg/L TDgs
0.16pg/kg / 1%
0.05pg/L
2
1ng/L HCB
1958 1963 WHO HCB 1971
1984 HCB
0.01pg/L 10 1
1993
10° HCB 1ug/L
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2003

IPCS (1997) Hexachlorobenzene. Geneva, World Health Organization, International Programme
on Chemical Safety (Environmental Health Criteria 195).

WHO (2003) Hexachlorobenzene in drinking-water. Background document for preparation of
WHO Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/

SDE/WSH/03.04/100).
12.70 HCBD
HCBD
6ug/L
HCBD
0.0006 mg/L (0.6 pg/L)
ua/L 0.5 pg/L
TDI 0.2 pg/kg / 2
NOAEL 0.2 mg/kg / 1,000
100
10
0.01 g/l GC-MS 0.18ug/L ECD GC
0.001 mg/L GAC
. TDI 10%
. 60 kg
. 2L/
HCBD 2 ug/L
HCBD
HCBD
HCBD IARC HCBD 3
HCBD
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1958 1963 1971 WHO 1984
HCBD 1993 HCBD
0.0006mg/L HCBD
0.002mg/L HCBD

2003

IPCS (1994) Hexachlorobutadiene. Geneva, World Health Organization, International Programme
on Chemical Safety (Environmental Health Criteria 156).

WHO (2003) Hexachlorobutadiene in drinking-water. Background document for preparation of
WHO Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/

SDE/WSH/03.04/101).

12.71
0.8pg/m®
15 30mg/m®
10
1958 1963 1971 WHO
1984
1993

0.05 0.1mg/L
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1993 2003

WHO (2003) Hydrogen sulfide in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/

WSH/ 03.04/7).
12.72
1 2ug/L
NOAEL 20 mg/kg /
150mg/kg
250mg/kg
1989 JECFA 200mg/kg
TDI 2mg/kg / PTWI 14mg/kg /
2000 JECFA
1958 1963 WHO
1971
1984
1993
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2003

WHO (2003) Inorganic tin in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/
WSH/ 03.04/115).

12.73

80 150ug/ 1988
JECFA
PMTDI 1mg/  17ug/kg /

1958 1963 1971 WHO 1984
1993

— 386 —



12

1993

2003

WHO (2003) lodine in drinking-water. Background document for preparation of WHO Guidelines
for drinking-water quality. Geneva, World Health Organization (WHO/SDE/WSH/03.04/46).

12.74

50mg/L

PMTDI 10%

10

1958 WHO

1984

JECFA 1983

0.5

10 50mg/
JECFA 1983 PMTDI 0.8mg/kg /

2mg/L
1.0mg/L
1963 1971
0.3mg/L 1993
PMTDI 2mg/L 0.3mg/L
0.3mg/L
1 3mg/L
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1993 2003

WHO (2003) Iron in drinking-water. Background document for preparation of WHO Guidelines
for drinking-water quality. Geneva, World Health Organization (WHO/SDE/WSH/03.04/8).

12.75
CAS No. 34123-59-6

0.009 mg/L

0.1 pg/L
0.1 pg/L

TDI 3 pg/kg / 90
NOAEL 3 mg/kg /
100
10

1,000

10 100ng/L UV

HPLC

0.1 pg/L

. DI 10%
. 60 kg
. 2L/

1958 1963 WHO
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1971
1984
1993
0.009mg/L

1993 2003

WHO (2003) lIsoproturon in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/
WSH/ 03.04/37).

12.76
pH
0.01 mg/L
5 pg/L
100 pg/L
PTWI 25 pg/kg / 3.5 pg/kg /
1pg/ll AAS
. PTWI 50%
. 5kg
. 0.75L/

—-389 -



12

12

4 5
6
5-
5ug/dL
D
12 120pg/dL
30pg/dL
30pg/dL 4
4
11 33ug/dL
IARC
2B
1958 WHO 0.1mg/L
1963 0.05mg/L 1971
0.1mg/L
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1984
0.05mg/L 1993
JECFA
PTWI 0.01mg/L

JECFA
PTWI

1993 2003

WHO (2003) Lead in drinking-water. Background document for preparation of WHO Guidelines
for drinking-water quality. Geneva, World Health Organization (WHO/SDE/WSH/03.04/9).

12.77
Y- Y- HCH CAS No. 58-89-9

0.002 mg/L
0.1 pg/L
12 pg/L

ADI 0.005 mag/kg /
2
NOAEL 0.47 mg/kg /
100
0.01pg/L GC
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0.1pg/L GAC

. ADI 1%

. 60 kg

. 2L/

Ay -
6
JMPR
JMPR
1958 1963 WHO
1971
1984

JMPR ADI 3ug/L 1993

JMPR 1989 ADI

2 pg/L

2003

FAO/WHO (2002) Pesticide residues in food 2002. Rome, Food and Agriculture Organization
of the United Nations, Joint FAO/WHO Meeting on Pesticide Residues (FAO Plant
Production and Protection Paper 172).
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WHO (2003) Lindane in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/
WSH/03.04/102).

12.78
CAS No. 121-75-5

pH
7 14
2ug/L
in
vitro
JMPR
JMPR ADI 10% 0.9mg/L
ADI 2 NOAEL
29mg/kg / 100
NOAEL 25mg/kg /
ADI
1958 1963 WHO
1971
1984
1993 2 1998 2

2003
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FAO/WHO (1998) Pesticide residues in food 1997 evaluations. Part Il Toxicological and
environmental. Geneva, World Health Organization, Joint FAO/WHO Meeting on Pesticide
Residues (WHO/PCS/98.6).

WHO (2003) Malathion in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/

WSH/03.04/103).
12.79
MMT
Mn2+ Mn4+
Mn7+
0.4 mg/L
1 200 pg/L 10 mg/L
TDI 0.06 mg/kg /
11 mg/ NOAEL
3
0.01pg/L AAS 0.05ug/L ICP/IMS 05pug/L ICP 1pug/L EAAS 10
ug/L  FAAS
0.05 mg/L
. TDI 20%
. 60 kg
. 2L/
0.05 0.1 mg/L
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1958 WHO 0.5mg/L
1963 1971
1984
0.1mg/L 1993
0.5mg/L
0.1mg/L
2003

IPCS (1999) Manganese and its compounds. Geneva, World Health Organization, International
Programme on Chemical Safety (Concise International Chemical Assessment Document 12).

WHO (2003) Manganese in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/
WSH/03.04/104).
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12.80 MCPA [4-(2- -4- ) ]
MCPA CAS No. 94-74-6
MCPA
MCPA
0.002 mg/L
0.54 pg/L
5.5 pg/L
TDI 0.5 pg/kg / 1
NOAEL 0.15 mg/kg  /
300 100
3
0.01 pg/lL  GC-MS ECD GC
0.1ug/L GAC
. TDI  10%
. 60 kg
. 2L/
MCPA IARC
1983 MCPA
1986 1987 IARC
2B MCPA
MCPA
1958 1963 WHO MCPA 1971
MCPA 1984
1993 MCPA
0.002 mg/L
1993 2003
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WHO (2003) MCPA in drinking-water. Background document for preparation of WHO Guidelines
for drinking-water quality. Geneva, World Health Organization (WHO/SDE/WSH/03.04/38).

12.81 MCPP; [2(2- - ) ]
CAS No. 93-65-2; 7085-19-0
0.01 mg/L
Mg/l
TDI 3.33 pgrkg / 1 2
NOAEL 1 mg/kg / 300
100 3
0.01 pg/L GC-MS 0.01 0.02pg/lL ECD GC
0.1ug/L GAC
. TDI 10%
. 60 kg
. 2L/
IARC 2B
1958 WHO
1971
1984 1993
0.01mg/L
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1993 2003

WHO (2003) Chloropnenoxy herbicides (excluding 2,4-D and MCPA) in drinking-water.
Background document for preparation of WHO Guidelines for drinking-water quality.
Geneva, World Health Organization (WHO/SDE/WSH/03.04/44).

12.82
ng+
2 20 pg/
0.001 mg/L
0.5 pg/L
PTWI 5 pg/kg /
3.3 pg/kg /
0.001 pg/L 0.05 pg/L AAS 0.6 pg/L
ICP 5pug/lL FAAS

0.1 pg/L
. PTWI 10%
. 60 kg
. 2L/
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1958 1963  WHO
1971
0.001mg/L
1984
0.001mg/L 1993 1972 JECFA 1988
PTWI 0.001mg/L
1993 2003

WHO (2003) Mercury in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/
WSH/03.04/10).

12.83
CAS No. 72-43-5

1ug

0.02 mg/L

300 pg/L

TDI 5 ua/kg / NOAEL 5 mg/kg
/ 1,000 100
10

0001 0.01pg/L GC

01pg/lL GAC

. DI 10%
. 60 kg
. 2L/
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1979 IARC

3
NOAEL 5mg/kg /
LOAEL NOAEL
NOAEL TDI
1958 1963 WHO
1971
1984 JMPR
1965 1977 ADI
0.03mg/L 1993
0.02mg/L
1993 2003

WHO (2003) Methoxychlor in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/
WSH/03.04/105).

12.84
CAS No. 298-00-0
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0.46pg/L

NOAELO.3mg/kg /

2
NOAEL 0.25mg/kg / 100 ADI 0.003mg/kg
/ 9ug/L

NOAEL

ADI

1958 1963 WHO
1971
1984
1993 2 1998 2
2003

FAO/WHO (1996) Pesticide residues in food 1995 evaluations. Part 11 Toxicological and

environmental. Geneva, World Health Organization, Joint FAO/WHO Meeting on Pesticide
Residues (WHO/PCS/96.48).

IPCS (1992) Methyl parathion. Geneva, World Health Organization, International Programme on
Chemical Safety (Environmental Health Criteria 145).
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WHO (2003) Methyl parathion in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/
WSH/03.04/106).

12.85
CAS No. 51218-45-2

0.01 mg/L

10 pg/L

TDI 3.5 g /kg / 1
2 NOAEL 3.5 mg/kg /
1,000 100
10
0.75 0.01 pg/L GC
0.1pg/L GAC
. TDI 10%
. 60 kg
. 2L/

1958 1963 WHO
1971
1984
1993 2
0.01mg/L
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1993 2003

WHO (2003) Metolachlor in drinking-water. Background document for preparation ofWHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/
WSH/03.04/39).

12.86 -LR
80
- LR

Microcystis Planktothrix Anabaena

0.001mg/L -LR
-LR

DI 004ug/kg |/ 13

1,000

01 1lug/l 75% c-18
HPLC

0.1 0.5 pug/L ELISA

HPLC

05 1.5pug/L

HPLC
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. TDI 80%
. 60 kg
. 2L/
- LR / 1
2A
13 44
1958 1963 1971  WHO
1984 1993 2
1998 2 - LR
-LR
0.001mg/L
- LR
2003

Chorus 1, Bartram J, eds. (1999) Toxic cyanobacteria in water: A guide to their public health
consequences, monitoring and management. Published by E & FN Spon,London, on behalf of
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the World Health Organization, Geneva.

WHO (2003) Cyanobacterial toxins: Microcystin-LR in drinking-water. Background document for
preparation of WHO Guidelines for drinking-water quality. Geneva, World Health
Organization (WHO/SDE/WSH/03.04/57).

12.87
CAS No. 2212-67-1
5
0.006 mg/L
1 pg/L
TDI 2 ug /kg / NOAEL 0.2 mg/kg
/ 100
0.01 ug/lL  GC-MS
0.001 mg/L GAC
. TDI 10%
. 60 kg
o 2L/
1958 1963 WHO
1971
1984
1993 2
0.006mg/L
1993 2003
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WHO (2003) Molinate in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/

WSH/03.04/40).
12.88
0.07 mg/L
0.01 mg/L 200 pg/L
NOAEL 0.2 mg/L 2
3
0.25 pg/L AAS 2pg/L ICP/AES
0.1 0.3mg
1958 1963 WHO 1971
1984
1993 2 2
0.07mg/L
1993 2003
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WHO (2003) Molybdenum in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/
WSH/03.04/11).

12.89

THM

3 mg/L

0.5
2 mg/L
TDI 94 pg/kyg / NTP 2
NOAEL 9.4 mg/kg /

10 pg/L

<0.1 mg/L

0. mg/L

. TDI 100%
. 60 kg

. 2L/

« NTP

. 5 mg/L
0.3 mg/L

in vitro in vivo

IARC 3 US EPA D
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2 NTP

1958 1963

2003

F344/N
IPCS 2000

1971 WHO 1984
1993 2
3mg/L

IPCS (2000) Disinfectants and disinfectant by-products. Geneva, World Health Organization,
International Programme on Chemical Safety (Environmental Health Criteria 216).

WHO (2003) Monochloramine in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/

WSH/03.04/83).
12.90
0.02 mg/L
<2 82pg/L 2.1 pg/L
TDI 3.5 pg/kg
LOAEL 3.5 mg/kg / 1,000
100 NOAEL LOAEL
10
2ug/lL ECD GC 5pug/l GC-MS
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. TDI  20%
. 60 kg
. 2L/
2
IARC
1958 1963 1971 WHO
1984 1993 2

2003

WHO (2003) Monochloroacetic acid in drinking-water. Background document for preparation of
WHO Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/

SDE/WSH/03.04/85).

12.91

(MCB)

MCB
lpg/L 5ug/L
MCB MCB
MCB in vivo DNA

MCB 2 TDI

85.7ug/kg /
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300pg/L
MCB 1958
1984
2
MCB
2003

MCB
MCB
1963 1971 WHO
ADI
MCB 0.03mg/L
0.003mg/L 1993
MCB 0.3mg/L
0.01mg/L

0.005 0.05mg/L

WHO (2003) Monochlorobenzene in drinking-water. Background document for preparation of
WHO Guidelines for drinking-water quality. Geneva, World Health Organization
(WHO/SDE/ WSH/03.04/107).

12.92 MX
MX  3- -4-
MX in vitro
MX

MX

MX

-5- -2(5H)-

37 2 67ng/L

5 <3 9ng/L

MX
IARC
2B

1.8pg/L
MX

— 410 -
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MX 1958 1963 1971 WHO 1984
1993 2

2003

IPCS (2000) Disinfectants and disinfectant by-products. Geneva, World Health Organization,
International Programme on Chemical Safety (Environmental Health Criteria 216).

WHO (2003) MX in drinking-water. Background document for preparation of WHO Guidelines for
drinking-water quality. Geneva, World Health Organization (WHO/SDE/WSH/03.04/108).

12.93
0.02 mg/L
0.02 mg/L
1 mg/L
TDI 5 pg/kg /
NOAEL 5 mg/kg / 1,000
100
10
0.1pg/L ICP/MS 1pg/L EAAS ICP 15 pg/L
ICP 20 pg/lL  FAAS

20 pg/L
. TDI 10%
. 60 kg
. 2L/
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IARC 1
2B
1958 1963 1971 WHO
1984
1993
2
0.02mg/L
1998
2
1998 2003

WHO (2003) Nickel in drinking-water. Background document for preparation of WHO Guidelines
for drinking-water quality. Geneva, World Health Organization (WHO/SDE/WSH/03.04/55).

12.94

0.2
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1.5mg/L
50 mg/L
*3mg/L
*0.2 mg/L
1
10 mg/L
50 mg/L
mg/L
50 mg/L
10
JECFA
ADI 0.06 mg/kg / 10%
0.1 mg/L 0.05 mg/L
0.01 1mg/L 0.005 0.01 mg/L
22 pg/L 35 pg/L
. 5 mg/L
. 0.1 mg/L
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metHb
metHb
Hb
metHb
JECFA
1958 WHO
in vivo

Hb

3%

Hb
metHb Hb

NOAEL

1971

10mg/L

metHb

metHb

metHb

1963

1984

— 414 -

Hb 10%

ADI 5mg/kg /

50 100mg/L

45mg/L
1971
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1mg/L
1993 2 10mg/L
50mg/L
1998 2 1993
2
10:1
3mg/L 1998 2
JECFA
3mg/L
2 JECFA 1995 ADI
0.2mg/L
1993
2 1998 2
1
1998 2003

WHO (2003) Nitrate and nitrite in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/
WSH/03.04/56).
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12.95 NTA
NTA
0.2 mg/L
Ho/L 35 pg/L
TDI 10 pg/kg / 2
1,000 100
10

0.2 pg/L GC

. TDI 50%

. 60 kg

. 2L/
NTA

IARC NTA 2B
NTA
2
NTA 1958 1963 WHO 1971
NTA
1984 NTA
1993 2
NTA 0.2mg/L
1993 2003

WHO (2003) Nitrilotriacetic acid in drinking-water. Background document for preparation of
WHO Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/
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SDE/WSH/03.04/30).

12.96
CAS No. 56-38-2

JMPR

NOAEL 0.4mg/kg /

0.004mg/kg /

1958
1971

2 1998

2003

10ug/L

NOAEL 0.1mg/kg

1963 WHO

1984

- 417 -

ADI

100

/

NOAEL

1993

ADI
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FAO/WHO (1996) Pesticide residues in food — 1995 evaluations. Part 1l — Toxicological and
environmental. Geneva,World Health Organization, Joint FAO/WHO Meeting on Pesticide
Residues (WHO/PCS/96.48).

WHO (2003) Parathion in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/

WSH/03.04/110).
12.97
CAS No. 40487-42-1
5,000 /

0.02 mg/L

0.01 pg/L

TDI 5 pna/kg / 5 mg/kg
1,000
100 NOAEL LOAEL
10
0.01 pg/L (GC-MS)
1lug/L GAC
. TDI 10%
. 60 kg
. 2L/
1958 1963 WHO
1971
1984
1993 2
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0.02mg/L

1993 2003

WHO (2003) Pendimethalin in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/

WSH/03.04/41).
12.98 PCP
PCP CAS No. 87-86-5
PCP
PCP
0.009 mg/L
10 pg/L
US NTP
0.005 0.01lug/L ECD GC
0.4 pg/L GAC
10° PCP 1993
2
IARC PCP
PCP 2B
PCP
PCP
PCP
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PCP 1958 1963  WHO
1984
0.01mg/L 1993
0.009mg/L PCP
10° PCP 1993
1998
1998 2003

EHC

1971
PCP
PCP
No. 71
2
2

WHO (2003) Pentachlorophenol in drinking-water. Background document for preparation of
WHO Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/

SDE/WSH/03.04/62).

12.99
CAS No. 52645-53-1

IARC

cis trans

NOAEL 100mg/kg 5mg/kg /
/

WHOPES
0.8mg/L
cis trans
23 13
1

NOAEL 5mg/kg /

- 420 -

ADI 2

100mg/kg
100
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0.05mg/kg / ADI 1%
20mg/L
1958 1963 WHO
1971
1984
1993 2 1987 JMPR cis trans
23 13 ADI
0.02mg/L
ADI
2003

FAO/WHO (2000) Pesticide residues in food — 1999. Evaluations — 1999. Part Il — Toxicology.
Geneva, World Health Organization, Joint FAO/WHO Meeting on Pesticide Residues (WHO/
PCS/00.4).

WHO (2003) Permethrin in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/

WSH/03.04/111).
12100 pH
pH pH
10
1958 WHO pH 6.5 9.2
1963 1971 pH6.5 9.2
1984 pH
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65 85 pH
1993 2 pH
pH
pH 65 95

1993 2003

WHO (2003) pH in drinking-water. Background document for preparation of WHO Guidelines for
drinking-water quality. Geneva, World Health Organization (WHO/SDE/WSH/03.04/12).

12.101 2-
2- CAS No. 90-43-7
2-
2-
1
2- 2-
2-
2-
JMPR 2-
IARC 2-
2B 2- 3
JMPR IARC
JMPR 2-
2- 1mg/L 2
NOAEL 39mg/kg /
100 ADI 0.4mg/kg /
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2- 1958 1963 WHO
1971
2- 1984
1993 2 1998 2

2003

FAO/WHO (2000) Pesticide residues in food — 1999 evaluations. Part Il — Toxicological. Geneva,
World Health Organization, Joint FAO/WHO Meeting on Pesticide Residues (WHO/PCS/
00.4).

WHO (2003) 2-Phenylphenol and its sodium salt in drinking-water. Background document for
preparation of WHO Guidelines for drinking-water quality. Geneva, World Health
Organization (WHO/SDE/WSH/03.04/69).

12.102 PAH
PAH 2
PAH
PAH
PAH
PAH
PAH
PAH
PAH
PAH
PAH PAH

- 423



12

[a] BaP 0.0007 mg/L 0.7 pg/L
PAH 0 5ng/L
10 pg/L
PAH 1ng/L 11 pg/L
2
BaP
0.01 pg/lL.  GC-MS HPLC
0.05 pg/L
. BaP
PAH
BaP PAH
PAH
BaP PAH
4ug/L 13
NOAEL 125mg/kg / 10,000
100 10
BaP 10
PAH 1958 1963 WHO 1971
PAH 6
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PAH 3,4- 11,12 3,4-
1,12- [1,2,3-cd] 0.0002mg/L
1984
PAH BaP BaP
0.00001mg/L
PAH
1993
2 BaP PAH
10°
BaP 0.0007mg/L BaP
1998 2
BaP PAH PAH
BaP
PAH
1998 2003

WHO (2003) Polynuclear aromatic hydrocarbons in drinking-water. Background document for
preparation of WHO Guidelines for drinking-water quality. Geneva, World Health
Organization (WHO/SDE/WSH/03.04/59).

12.103
CAS No. 709-98-8

3,4- 3,3,4,4-
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1958 1963 WHO

1971

1993 2
0.02mg/L

2003

1984

WHO (2003) Propanil in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/

WSH/03.04/112).

12.104

(CAS No. 95737-68-1)

WHOPES

36

ADI

— 426 -

16 21
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0.3 mg/L
ADI 0.1 mg/kg / 1 2
NOAEL 10 mg/kg / 100
1ug/L GAC
. ADI  10%
. 60 kg
. 2L/
JMPR
1958 1963 WHO
1971
1984
1993 2 1998 2

2003

FAO/WHO (2000) Pesticide residues in food — 1999 evaluations. Part Il — Toxicological. Geneva,
World Health Organization, Joint FAO/WHO Meeting on Pesticide Residues (WHO/PCS/
00.4).

WHO (2003) Pyriproxyfen in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/
WSH/03.04/113).
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12.105
0.01 mg/L
0.01 mg/L
NOAEL 4 pg/kg / 4 pg/kg 142
0.5 ug/L AAS
0.01 mg/L v \Y
. NOAEL 10%
. 60 kg
. 2L/
1ug/kg
in vitro
0.8mg
0.7mg
0.25mg/
0.24mg 0.72mg 142
1958 WHO
0.05mg/L 1963 0.01mg/L 1971
1984
0.01mg/L
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2 0.01mg/L

1993 2003

WHO (2003) Selenium in drinking-water. Background document for preparation of WHO
Guidelines for drinking-water quality. Geneva, World Health Organization (WHO/SDE/

WSH/03.04/13).
12.106
5ug/L
50pg/L
7Hg
0 10%
NOAEL
10g
5ug/L
0.1mg/L 70
NOAEL 10g
1958 1963 1971 WHO
1984
1993
0.1
mg/L
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1993 2003

WHO (2003) Silver in drinking-water, Background document for preparation of WHO Guidelines
for drinking-water quality, Geneva, World Health Organization (WHO/SDE/WSH/03.04/14)

12.107
CAS No.122-34-9
0.002 mg/L
Ho/L
TDI 0.52 pg/kg /
NOAEL 0.52 mg/kg /
1,000
100 10
0.01 pg/lL GC-MS 0.1 0.2 pg/L GC
0.1 pg/L GAC
. TDI 10%
. 60 kg
. 2L/
IARC
3
1958 1963 WHO 1971
1984
1993 0.002mg/L
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1993

2003

WHO (2003) Simazine in drinking-water, Background document for preparation of WHO
Guidelines for drinking-water quality, Geneva, World Health Organization (WHO/SDE/

WSH/03.04/42)
12.108
10
1958 1963 1971
1984
1993

WHO

200mg/L

2003

-431-

20mg/L

200mg/L

1993

200mg/L
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WHO (2003) Sodium in drinking-water, Background document for preparation of WHO Guidelines
for drinking-water quality, Geneva, World Health Organization (WHO/SDE/WSH/03.04/15)

12.109
ug
10
0.02 mg/L
1 ug/L
TDI 7.7ug/kg / 2
NOAEL 7.7 mg/kg / 1,000
100 7,8-
10
0.3 pg/L GC MS
0.02mg/L  GAC
. TDI 10%
. 60 kg
. 2L/
7,8-
in vitro
in vitro in vivo
7,8-
7,8-
IARC 2B
7,8-
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1958 1963 1971 WHO 1984
1993
0.02mg/L

1993 2003

WHO (2003) Styrene in drinking-water, Background document for preparation of WHO Guidelines
for drinking-water quality, Geneva, World Health Organization (WHO/SDE/WSH/03.04/27)

12.110
500mg
1,000 1,200mg/L
500mg/L
10
1958 WHO 400mg/L
1963 1971
1958 1963
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1,000mg/L 1984
400mg/L

1993

500mg/L
250mg/L

2003

WHO (2003) Sulfate in drinking-water, Background document for preparation of WHO Guidelines
for drinking-water quality, Geneva, World Health Organization (WHO/SDE/WSH/03.04/114)

12.111 2,4,5-T 2,4,5-
2,45-T CAS No.93-76-5

0.009 mg/L
Ho/L
TDI 3 ng/kg / 2
NOAEL 3 mg/kg /
1,000 100
2,45-T
10
0.02ug/L ECD GC
1 ng/L GAC
. TDI 10%
. 60 kg
. 2L/
IARC 2B

<0.03ug/kg 2,4,5-T
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3
NOAEL
245T 2
NOAEL
1958 1963  WHO 2,4,5-T

1971
245T 1984
1993 2,45-T

0.009mg/L
1993 2003

WHO (2003) Chlorophenoxy herbicides (excluding 2,4-D and MCPA) in drinking-water,
Background document for preparation of WHO Guidelines for drinking-water quality,
Geneva, World Health Organization (WHO/SDE/WSH/03.04/44)

12.112 TBA
TBA (CAS No0.5915-41-3)

0.007 mg/L
0.2 pg/L
TDI 2.2ng/kg / 2 2
NOAEL 0.22 mg/kg
/ 100 100
0.1 pg/L UV HPLC
0.1 ug/L GAC
. TDI 10%
. 60 kg
. 2L/
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TBA

1958 1963 WHO TBA 1971

1984 TBA
1993
2 TBA 1998 2
TBA 0.007mg/L
1998 2003

WHO (2003) Terbutylazine in drinking-water, Background document for preparation of WHO
Guidelines for drinking-water quality, Geneva, World Health Organization (WHO/SDE/
WSH/03.04/63)

12.113

0.04 mg/L

3 ug/L 23 mg/L
1 mg/L
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TDI 14 pg/kg / 6 90

02pgll ECD GC 4lugll GC-MS

0.001 mg/L

. TDI 10%

. 60 kg

. 2L/

IARC
2A
in vitro in vivo DNA
1958 1963 1971 WHO
1984 0.01mg/L
1993
2
0.04mg/L
1993 2003

WHO (2003) Tetrachloroethene in drinking-water, Background document for preparation of WHO
Guidelines for drinking-water quality, Geneva, World Health Organization (WHO/SDE/
WSH/03.04/23)
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12.114

0.7 mg/L
po/L
Img/L
TDI 223 ng/kg / 13
LOAEL 312 mg/kg  / 5
1,000 100
NOAEL LOAEL 10

0.13ug/L FID GC 6 pg/L GC-MS
0.001 mg/L
. TDI 10%
. 60 kg
. 2L/

vitro in vivo

IARC
3
1958 1963 1971 WHO
1984

1993

0.7mg/L

0.024mg/L
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2003

WHO (2003) Toluene in drinking-water, Background document for preparation of WHO
Guidelines for drinking-water quality, Geneva, World Health Organization (WHO/SDE/

WSH/03.04/116)
12.115 TDS
TDS
TDS
10
1958 WHO
1984
1,000mg/L
TDS
1993

TDS
TDS TDS
TDS
TDS 1,500mg/L
1963 1971
TDS
1993 TDS
TDS
TDS 1,200mg/L
2003

WHO (2003) Total dissolved solids in drinking-water, Background document for preparation of
WHO Guidelines for drinking-water quality, Geneva, World Health Organization (WHO/
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SDE/WSH/03.04/16)
12.116
0.2 mg/L
53 g/l <1.0 80 pg/L 16 ug/l <1.0 174
pg/L 200 pg/L
TDI 325ugkg /2
NOAEL 325 mg/kg  / 1,000
100
10
lpg/L ECD GC 1pug/l GC-MS
0.1 mg/L
pH
. TDI 20%
. 60 kg
. 2L/
IPCS NOAEL
TDI
in vitro in vivo
IARC
3
1958 1963 1971 WHO 1984
1993
0.1mg/L
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2003

WHO (2003) Trichloroacetic acid in drinking-water, Background document for preparation of
WHO Guidelines for drinking-water quality, Geneva, World Health Organization (WHO/

SDE/WSH/03.04/120)
12.117
TCB
TCB 1ng/L
TCB 3
3
13 TDI 7.7ug/kg |/
TCB 20pg/L
TCB
1958 1963 1971  WHO TCB
1984 1,2,4-TCB
1993 3
TCB 0.02mg/L
1,2,4-TBC 0.005mg/L
2003
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WHO (2003) Trichlorobenzenes in drinking-water, Background document for preparation of WHO
Guidelines for drinking-water quality, Geneva, World Health Organization (WHO/SDE/

WSH/03.04/117)

12,118 1,1,1-
1,1,1-

150ug/L

1,1,1-

3%

1,1,1- 3

13

TDI 0.6mg/kg /
2mg/L

1958 1963 1971 WHO
1984

2mg/L

2003

1,1,1-
1,1,1-
20pg/L
1,1,1-
6%
IARC
1,1,1-
1,1,1-
1,1,1-
1,1,1-
1,1,1-
1993 1,1,1-

— 442 -



12

WHO (2003) 1,1,1-Trichloroethane in drinking-water, Background document for preparation of
WHO Guidelines for drinking-water quality, Geneva, World Health Organization (WHO/
SDE/WSH/03.04/65)

12.119

1970

0.07 mg/L

2.1 pg/L

158 24 1 pg/L 130
ng/L
TDI 238ugkg |/ 5 6

LOAEL 100 mg/kg  / 3,000
100 10
NOAEL LOAEL 3
0.037 ug/L  ECD GC 0.12ug/L ECD
GC 0.2 g/l

GC-MS
0.02mg/L
. TDI 10%
. 60 kg
. 2L/

IARC 3
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1958 1963 1971 WHO
1984 0.03 mg/L

1993
0.07mg/L
3,000

1993 2003

WHO (2003) Trichloroethene in drinking-water, Background document for preparation of WHO
Guidelines for drinking-water quality, Geneva, World Health Organization (WHO/SDE/
WSH/03.04/22)

12.120
CAS No. 1582-09-8

0.02 mg/L
0.5 pg/L
TDI 7.5 ng/kg / 1
NOAEL 0.75 mg/kg / 100

0.05 pg/L GC

1ug/lL GAC

. TDI 10%

. 60 kg

. 2L/
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99%
IARC 3
1958 1963 WHO
1971
1984
1993
0.02mg/L
1993 2003

WHO (2003) Trfluralin in drinking-water, Background document for preparation of WHO
Guidelines for drinking-water quality, Geneva, World Health Organization (WHO/SDE/

WSH/03.04/43)
12.121
THM
THM
THM pH
THM
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DBCM

BDCM

0.2mg/L
0.1mg/L
0.1mg/L

0.06mg/L

THM
100 pg/L

TDI

13 ng/kg / 7.5
mg/kg /

100 NOAEL
10

15

1,000
LOAEL

17.9 po/kg /

1,000

10

90

100

DBCM

214 ughkg |/

1,000
10

90

100

BDCM

NTP

0lugll ECD GC 22 pg/L GC-MS

BDCM DBCM

<0.05 mg/L

THM

1pg/l GAC

. 60 kg
. 2L/

DBCM

TDI 20%
TDI 50%
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THM
C Cosecm Cgoom C
+ + + 1
GV CEVDBCM GVBDCM GV
C GV
THM
NTP
IARC
3
NTP DBCM
DBCM
IARC DBCM
3
IARC BDCM 2B BDCM
in vitro in vivo
NTP BDCM
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1958 1963 1971  WHO THM
1984 THM
THM THM
THM
0.03mg/L
THM
DBCM BDCM 0.025 0.25mg/L
1993 THM 4  THM
THM
4  THM 1
1993 DBCM
0.1mg/L 10°
BDCM 0.06mg/L 0.2mg/L
0.2mg/L 1998 2
TDI
1993 1998 2003

WHO (2003) Trihalomethanes in drinking-water, Background document for preparation of WHO
Guidelines for drinking-water quality, Geneva, World Health Organization (WHO/SDE/
WSH/03.04/64)
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12.122
1 A4pg/
0.015 mg/L
1 pg/L 700 pg/L
DI 06ugky / 91
LOAEL 60 uglkg  / 100
NOAEL
LOAEL
0.01pg/L  ICP/MS 0.1 pg/L uv
0.2 pug/L ICP
lug/L
. TDI 80%
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The Vinyl Institute, (19), Arlington, VA, USA
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Mr J. Youngson, (10), Crown Public Health, Christchurch, New Zealand
Dr V. Yu, (21: iii), Pittsburgh University, Pittsburgh, PA, USA

— 478 -



Professor Q. Yuhui, (11), Institute of Environmental Health Monitoring, Beijing, People’s
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15.
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XVi.
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XiX.
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XXii.
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XXVi.
XXVii.

XXViii.

XXiX.
XXX,
XXXI.
XXXil.

XXXiil.

XXXIV.
XXXV.
XXXVI.

XXXVii.

-LR
EDTA

1,2- (1,2-DCP)
(TBA)

1,1,1-
1,2-
1,2-

2,4-

DDT
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I
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lii.
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A3.1
2L
25°C
ICRP, 1992 Howard Bartram, 2003
1L
60kg
2L
10kg
5kg 0.75kg

A3.2
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TDI
8.2.2
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A-4.1

MCPB
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A-4.2

(1/2)

0.2 mg/L

0.1 mg/L

1,3-

1,1-

2,4-

13-

AMPA
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@12)

MX

pH

TDS

1,11-

10
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A-4.3

(1/3)

mg/L

0.0005"

0.02°

0.01

0.00003

0.02

0.01 (P)

0.002

0.7

0.01°

@

0.0007"

05 (T)

0.01° (A, T)

0.06°

0.1

0.003

0.007

0.004

0.01 (P)

0.7 (D)

0.0002

5(C)

pH<8.0

30
>0.5mg/L

0.7 (D)

0.2

0.03

0.03

0.05 (P)

2

0.0006

0.07

0.07

24-D 24-

0.03

2,4-DB

0.09

DDT

0.001

0.008

0.07

0.1

1,2- -3-

0.001°
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A-4.3

@13)

mg/L

1,2-

0.0004° (P)

0.05 (T, D)

0.02 (P)

1,2-

1(C)

1,4-

0.3(C)

1,2-

0.03°

1,1-

0.03

1,2-

0.05

0.02

1,2- 1,2-DCP

0.04 (P)

1,3-

0.02

0.1

0.006

EDTA

0.6

0.0006

0.0004 (P)

0.3(C)

0.009

15

0.9

0.0006

0.009

0.01

0.002

0.4 (C)

MCPA

0.002

0.01

0.001

0.02

0.01

-LR

0.001 (P)

-LR

0.006

0.07

3

0.02

0.02 (P)

NOj’

50

NTA

0.2

NO;

3
0.2 (P)
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A-4.3
3/3)

mg/L
0.02
0.009° (P)
03
0.01
0.002
0.02 (C)
245-T 0.009
0.007
0.04
0.7 (C)
0.2
0.07 (P)
2,4,6- 0.2° (C)
0.02

0015 (P, T)

0.0003°

05(C)

10°
70 10 1
10* 10°®
10
10
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ADI

—

AMPA

Asellus aquaticus
A HAV

Bacteroides fragilis
BDCM

—

B -

Chydorus sphaericus
Crangonyx pseudogracilis
Ct

24-D 2/4-

DALY

2,4-DB

DBCP
12 -3
DBP

DCB

Alpharadiation activity
screening levels
measurement

ADI
see Acceptable daily intake

AMPA

Asellus aquaticus

Hepatitis A virus (HAV)

Bacteroides fragilis phages
BDCM
see Bromodi chloromethane
B -Galactosidase
B -Glucuronidase
Beta radiation activity
screening levels

measurement

Beta-Poisson dose-response relation

Chydorus sphaericus
Crangonyx pseudogracilis

Ct concept

2,4-D (2,4-dichlorophenoxyacetic acid)

guiddine value
treatment achievability
analysis

DALYs

see Disability-adjusted life years

2,4-DB

DBCP

see 1,2-Dibromo-3-chloropropane

DBPs
see Dignfection by-products
DCBs

see Dichlorobenzenes
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204, 205, 206
207-208

189, 376-377,
486

213

122, 125,
254-255

292-294

282,283

284

205

204, 205, 206
207-208

128

213

213

59

339-340

190, 339, 488
169, 339

163

163, 190,
341-342, 488



DDT DDT and metabolites 194, 342-343

guiddine value 194, 342, 488
treatment achievability 170, 342
analyss 165
DEHA DEHA
- -2- see Di(2-ethylhexyl)adipate
DEHP DEHP
- -2- see Di(2-ethylhexyl)phthalate
Dracunculus medinensis( ) Dracunculus medinensis (guinea worm) 123, 124, 221,
276-277
significance in drinking-water 122,277
intermediate host 213
Dreissena polymorpha Dreissena polymorpha 213
EDTA EDTA
- see Edetic acid
ELISA ELISA (enzyme-linked immunosorbent assay) 160
E HEV Hepatitis E virus (HEV) 122, 255-257
FAO/WHO JMPR Joint FAO/WHO Meetings on Pesticide Residues 35, 149-150
(IMPR)
FAO/WHO Joint FAO/WHO Expert Committee on Food 35, 149-150
(JECFA) Additives (JECFA)
Gammarus pulex Gammarus pulex 213
LOAEL LOAEL
- see L owest-observed-adverse-effect level
MCPA 4-(2- -4- ) MCPA (4-(2-methyl-4-chlorophenoxy)acetic 396-397
acid)
guiddine value 190, 396, 489
treatment achievability 169, 396
analysis 163
MCPB MCPB 188, 485
MCPP MCPP
- see Mecoprop
MX 3- -4- -5- MX 192, 410-411,
-2(5H)- (3-chloro-4-dichloromethyl-5-hydroxy-2(5H)-fur 487
anone)
Mycobacterium avium Mycobacterium avium complex 235, 236
Mycobacterium kansasii Mycobacterium kansasii 235, 236
NOAEL NOAEL
- see No-observed-adverse-effect level
OMRA QMRA
- see Quantitative microbial risk assessment
pH pH 185, 421-422,
487
emergency and disaster Situations 107
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DBP

"shipyard eye"
Taenia solium
TBA

—

TDI

THM

—

2,45-TP

—

Trachipleistophora
245T

Vittaforma
WHO

WHO WHOPES

WQT

WSP

community supplies
optimum range
DBP formation and
corrosion and
saturation
chemical coagulation
“Shipyard eye”
Taenia solium
TBA
see Terbuthylazine
TDI
see Tolerable daily intake
THMs
see Trihal omethanes
2,4,5TP
see Fenoprop
Trachipleistophora
2,4,5-T (2,4,5-trichlorophenoxy acetic acid)
guiddine value
treatment achievability
analysis
Vittaforma

Quantifying Public Health Risk in the WHO
Guidelines for Drinking-water Quality

WHO Pegticide Evaluation Scheme (WHOPES)
programme

WQTs
see Water quality targets
WSPs
see Water safety plans

Aeromonas

Zinc

dissolution from brass
acceptablelevel
corrosion
Galvanizediron
Chlorite
guiddine value

analysis

493

81

218, 422
178-179
180-184
183

175

248

124

270

434-435

190, 434, 490
170, 434

163

270

18, 46

147, 194

102, 124,
224-225, 286

192, 453-454,
487

182

220, 454

182

182

179, 325-328
193, 326, 488
164



2

-241

AMPA

GAE

“Red water”

Acrylamide
guiddine value
analysis

Acanthamoeba

Taste

chemical contaminants
treatments for removing
biologically derived contaminants

Acinetobacter

Di(2-ethylhexyl)adipate (DEHA)
Nitrite
guiddine value
treatment achievability
desalinated water
analysis
Adtroviruses
Asbestos

Aspergillus

Pressure, water
measurement, operational monitoring
large buildings

Adenoviruses

Atrazine
guiddine value
treatment achievability
analysis

Amitraz

Aminomethyl phosphonic acid (AMPA)

Amoebae
persistence in water
Legionella ingestion

see also Acanthamoeba; Entamoeba
histolytica; Naegleria fowleri

Amoebiasis
Granulomatous amoebic encephalitis (GAE)

Americium-241

— 494 —

180, 181, 217
297-298

193, 297, 488
164

122,123, 125,
259-261

6, 211,
212-220

214-220
220
212-214

102, 124,
222-223, 286

186, 360, 486
6,412-415
190, 413, 489
169, 413

113

161, 413
249-250

192, 308-309,
486

102

61, 62, 63
68, 69
101

122, 247-249,
294, 295

309-310

190, 309, 488
169, 309

163

188, 485

189, 376-377,
486

61
123
234

266
259
202



- pH

Alachlor
guiddine value
treatment achievability
analysis
Alkalinity
corrosion and
see also pH
Alkylbenzenes
Alzheimer disease (AD)
Aldicarb
guiddine value
treatment achievability
analysis
Aldrin
guiddine value
treatment achievability
analysis
Alumina, activated

Aluminium

Framework for safe drinking water
surveillance of drinking-water quality
operational monitoring

management plans, documentation and
communication

health-based targets
supporting information
system assessment and design
key components
requirements
risk assessment

Antimony
guiddine value
analysis

Ammonia

taste and odour

treatment to remove

lon chromatography

lon exchange

— 495

298-299

190, 298, 488
169, 298

163

218

180-184

218

303

299-300

190, 299, 488
169, 299

163

300-302

190, 301, 488
169, 301

163

178

192, 214,
302-304, 486

2-3,21-35
27

25-26
26-27

23-24

21-23

24-25

22

21-27

43

305-306

193, 305, 488
161

189, 304-305,
486

214
220

160
138, 177



[1,2,3-cd]

H,S

lon-selective e ectrode, Electrode, ion-selective
Stomach cancer, radon-related risk
|sosporiasis
Isoproturon
guiddine value
treatment achievability
analysis
Gadtroenteritis
agtrovirus
adenovirus
Yersinia
calicivirus
Campylobacter
Salmonella
rotavirus
“Deviations’
Genotoxic carcinogens
Wells
Toxocara
Medical devices, cleaning
Anion exchange
Indeno [1,2,3-cd] pyrene
Pharyngoconjunctival fever
Avoidance, water
Water avoidance orders
Consumption, drinking-water, daily per capita
assumptions
performance target setting and
Grading schemes, safety of drinking-water

Chemical Safety of Drinking-water: Assessing
Priorities for Risk Management

Assessing Microbial Safety of Drinking
Water:Improving Approaches and Methods

Evaluation of the H2S Method for Detection of
Fecal Contamination of Drinking Water

Viruses
indicator and index
treatment effects
persistence in water

enteric see Enteric viruses

— 496

158

207

269

388-389

190, 388, 489
169, 388

163

249-250
248-249

246

251

227

238-239

257

76

148-149

57, 63-64, 137
124

102

177

425

248

78

78

89

483

128, 133-134

27,52-54,
95-96

17,34

17,58

17

221

289-295
138-140
124-125



234 4y
-238 ¥y

pathogenic
Clostridium perfringens
Rainwater

collection systems

consumption
Uranium

guiddine value

treatment achievability

analysis

priority setting and
Uranium-234 (**U)
Uranium-238 (*8U)

Operational monitoring

aircraft and airports

community supplies

ships

large buildings

defined

parameters
Operational limits,
Critical limits

Alir stripping
Aerosols
AIDS
Hygiene

education programmes see Education

programmes
service level and

Sanitary code

Sanitary inspection

emergency and disaster Situations

community-managed supplies

use of data
Echinococcus

Petroleum ails

Echoviruses
Ethylbenzene

guiddine value
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122, 247-259
141, 288-289

63, 64, 137
114

5, 449-450
185, 449, 490
167, 449

161, 449

34

202

202

25-26, 48,
67-70

116-117
69-70, 80-81
119

101

67

67-69

69

69

174-175
123
124,270

89, 90

32

84, 85
108
73,74,87
96

124

185,186,
217-218

252
369-370
187, 369, 489



S1,1-

EDTA

odour and taste thresholds
treatment achievability
analysis

Edeticacid (EDTA)
guiddine value
treatment achievability
analysis

Ethylene thiourea

Yersinia

Yersinia enterocolitica

Chlorinated anisoles

Cyanogen chloride

Vinylidene chloride
see 1,1-Dichloroethene
Vinyl chloride
guiddine value
analysis
Chloride
acceptability

corrosion and

Methylene chloride

see Dichloromethane
Coadtal water
Encephalitozoon

Chlorine

guiddine value
gas, liquefied
acceptablelevels
residual
monitoring
emergency and disaster Situations
treatment see Chlorination
analysis
Chlorinated ketones
Chlorinated acetic acids

Chlorate
guiddine value

analysis

— 498

216

168, 369

162

364-366

187, 364, 489
168, 364

162

188, 485
245-247

122, 245, 246
215

164, 193,
338-339, 488

451-452

193, 451, 490
164

185, 324, 486
214,324

180, 181, 182,
183

111
270,271

4-5,171,
324-325

193, 324, 488
171
214

68, 81
107

164
178

145, 178, 347,
408-409,
440-441

179, 325-328
193, 326, 488
164



ECH

Chlorination
in emergencies
microbial reduction
marginal

by-products

breakpoint
for travellers

Enteroviruses

Enterococcus spp.
Enterocytozoon
Enterobacter

Endosulfan

Endrin
guiddine value
treatment achievability
analysis
Epichlorohydrin (ECH)

Staphylococcus aureus
Dezincification of brass
Brass corrosion
Oxamyl
Octanol/water partition coefficient
Ozone
Ozonation

by-products

microbial reduction
Orthophosphate

Orthoreoviruses

Spas

Temperature, water
acceptablelevels
Naegleria survival

Legionella growth/survival

Appearance

499 -

59,171
78

139
171

145, 178-179,
191, 445

171
109, 110

122, 141,
252-254, 294,
295

287
270
282,284

189, 366-367,
486

367-368

190, 367, 489
169, 367

163

164, 193,
368-369, 489

241-242

182

182

188, 485

177

172,173

172

179, 180, 191
140

181

257-259, 294,
295

233,234,272

220

272,273
100, 233-234

6-7, 210,



chemical contaminants

treatments for improving

biologically derived contaminants
Seawater

Improvement, drinking-water systems

Likelihood categories
Ascariasis (Ascaris)
Guideline values (Gvs)

approaches
TDI threshold chemicals (TDI-based)
TDI non-threshold chemical s (non-T DI -based)

mixtures of chemicalsand
chemicals without established
in emergencies
provisional
chemicals of health significance
acceptability and
chemicals excluded
treatment achievability
summary tables
high uncertainty and
applying
data quality
derivation
use and designation
chemicals by source category
verification of microbial quality
radionuclides
significant figures
radon

- see also Tolerable daily intake
health-based targets based on

Developing countries, urban areas
Chemicals

IARC IARC classfication

threshold
derivation of guideline values

aternative approaches

— 500 —

211-220
214-220
220
212-214
111,112
66-67

53-54
124,275

1-2, 6, 24,
28-29

148-149
149-152
154

156
486-487
108

29, 147, 155
488-490
155-156
485
166-171
485-490
151

28-29
154-155
46, 147-156
155
184-196
141-142
202-204
152

207

39
86-87
5-6,145-196
148-149
148, 149-154
149-152
152-154



non-threshold 148-149

derivation of guideline values 154

provisional guideline values 155
guiddine values see Guideline values
non-guideline 156
emergenciesinvolving 79, 108
health hazards 5-6, 145-147
health-based targets 39,42
mixtures 156
“short-listing” 34

industrial sources and human dwellings see
Industrial sourcesand human dwellings,
chemicals from

naturally occurring see Naturally occurring

chemicals
acceptability aspects 145, 155-156,
211-220
used in treastment/materials in contact with 147
water
guiddine values 191, 192-193
emergency and disaster situations 108
verification 28-29, 71-72
water quality
analysis 161, 164
targets 42
see also Disinfection by-products
information sources 35, 147-148,
156
treatment 166-184
achievabilities 166-171
for corrosion control 180-184
processes 171-178
process control measures 178-180
allocation of intake 151-152
on ships 118
summary tables 485-490
alternative routes of exposure 43, 146
desalination systems 111-113
agricultural activities see Agricultural
activities, chemicals from
priority setting 34-35
categorization by source 147
analytical methods 158-165

-501-



CICADs

CSAF

GC-MS

GC

EBCT
-40 “K

achievabilities

ranking of complexity
inorganic

guiddine values

analytical methods
organic, analytical methods

Concise International Chemical Assessment
Documents (CICAD)

Chemi cal-specific adjustment factors (CSAF)
Validation

Keratitis, Acanthamoeba
Hydrogen peroxide

Visible organisms

Superchl orination/dechl orination
Droughts

Gas chromatography/mass spectrometry
(GCIMS)

Gas chromatography (GC)
Cascade aeration
Activated alumina
Yersinia pseudotuberculosis
Carbon, activated, Activated carbon
adsorption
powdered (PAC)
granular (GAC)
Rivers, Streams, occurrence of pathogens
Schools
Managing Water in the Home

Domestic Water Quantity, Service Level and
Health

Categorical regression
Cadmium
guiddine value
treatment achievability
analysis
Empty bed contact time (EBCT)
Potass um-40 (“°K)
measurement
Caliciviruses
Calcium, taste threshold
Carbofuran

— 502 -

157-158, 161,
162-165

158

185
158-160
158, 160
36

152, 153-154

25, 48-50, 66,
135

259-261
173,179
212-213
171
104
160

160
175
178
245, 246

176-177

176

176, 177
135, 136
100, 103-104
18, 65

17

152,153
317-318

187, 317, 488
168, 317

161

176

206

208

251-252

216

163, 318-320



EHC

guiddine value

treatment achievability
Pipes

contaminants

coal-tar linings

cement lining

lead

bursts

corrosion

Cancer
tolerablerisk
radiation-induced
radon-related risk
see also Carcinogens

Tubewells

Borehole water supplies

Eyeinfections
Acanthamoeba
adenovirus

Liver flukes
see Fasciola

Environmental Health Criteria monographs
(EHCs)

Nursing care homes
Audit
Monitoring
operational see Operational monitoring
emergency and disaster Situations
plans, preparing
dissolved radionuclides
see also Sanitary inspection; Surveillance
Brackish water

Infections, waterborne

emergency and disaster Situations

health outcome targets
health-based targets
public health aspects
ships

routes of transmission
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190, 319, 488
169, 319

16

192, 193

423, 425

183

181

61

180, 181, 182,
183

46
200
207

63, 64
64

259-260
248

35

100
84-85, 92

106
79
204-206

111

3-4,121-124,
221

78, 104,
105-106

134
39, 42-43
9-10, 125
117
221



Campylobacter pylori

asymptomatic
risk characterization
see also Pathogens

Fasciola

Fascioliasis
Campylobacter

in source waters

performance target setting

risk characterization
Campylobacter coli, Campylobacter jejuni
Campylobacter pylori

see Helicobacter pylori
Management

piped distribution systems

plans

aircraft and airports

community and household supplies

ships

large buildings

rolesand responsibilities

Safe Piped Water: Managing Microbial Water
Quality in Piped Distribution Systems

Non-piped water systems
operational monitoring
hazard identification
treatment
control measures
rolesand responsibilities

Piped digtribution systems
operational monitoring parameters
management procedures
hazard identification
verification testing
intermittent supply
control measures
on ships
large buildings
microbial hazards

assessment and design
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125
127,129-131

124, 275,
277-279

277-279
227-229

136

132

129, 130
122,227,228

75-80
26-27, 48
117
80-81
119-120
101

7-17

19

63-65
69-70
63-64

137

64-65

15

60-63

68

75-80
60-62
73-74

61

62-63

118, 119, 120
99, 100, 101
123

54



Hazard
prioritization, for control
identification

Hazardous events

Norms, drinking-water

Devices
medical, washing
certification see Certification

Xanthomonas

Standards

drinking-water

national see National standardsand

regulations

certification

bottled drinking-water
Xylenes

guiddine value

acceptablelevel

treatment achievability

analysis

Regulations, national

see National standardsand regulations

Parasites
waterborne
persistence in water
secondary hosts
see also Helminths; Protozoa
Kits, testing
Reverse osmosis
Backflow
large buildings
Gnat larvae
Plumbing
household
on ships
Water suppliers
see Suppliers, drinking water

Tankers, water
Taps
Closure, drinking-water supply

Continuity of supply
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51
53-54
127

50, 127

102

286

15

114-115
452-453

187, 452, 490
220

168, 452

162, 452

420
122,123
124-125
213

109, 157

140, 177-178
61

101

213

16-17

15

118

14
101
78
88,91



ADI)

Quantity of supply
emergency and disaster Situations
assessment of adequacy
Hot water systems, Warm water systems
Inhalation
chemicals
assumptions
micro-organisms
radionuclides
radon
Education programmes
schoolsand day care centres
egtablishing
Supply, drinking-water
planning and implementing i mprovement
improved technol ogies
emergency and disaster Situations
intermittent
adequacy
unimproved technol ogies
Coagulation (chemical)
before disinfection
microbial reduction
Co-precipitation method, radionuclide
analysis
Acceptable daily intake (ADI)
derivation of guideline values
uncertainty factors
Guillain-Barré syndrome
Records
see Documentation
Silver
guiddine value
Emergencies
sanitary inspections and catchment mapping
chemical and radiological guidelines

monitoring

practical consderations
response plans
follow-up investigation

— 506 —

104
88
100, 233-234

151-152
483-484
123,221
197

260

11, 70, 88
103

92

92-94

90

104-106
61, 91, 100
88-91

90

59, 175-176
179
138-139

207-208
150
152
150-151
228

429-430
193, 487
76,104-109
108

108

106

104-106
75-76, 78-79
76



Gy

testing kits and laboratories

microbial guidelines

documentation and reporting

radionuclide rel eases

see also Disasters; Incidents

treatment, for travellers
Argyria

Quintozene

Airports
National priorities, supply improvement
National drinking-water policy
National standardsand regulations
chemical contaminants
developing
National performance targets
Cloudiness
Cryptosporidium (parvum)
oocysts
in source waters
disinfection
performance target setting

risk characterization
Cryptogporidiosis
Glyphosate

Gray (Gy)
Klebsiella
asindicator organism
pathogenicity
Chromatography
Chromium
guiddine value
analysis
Chloramines
dialysiswater
see also Monochloramine
Chloramination
nitrite formation

by-products
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109
107
27,76
197

110
429
188, 485

116-117

92

30-32

30-31

146
2-3,31-32
132-134

212

122, 262-264
110, 262, 263
136

139-140

131-132,
133-134

130
259, 262-263

189, 376-377,
486

201

232-233
282,284, 286
124,232
159-160
333-334

185, 333, 488
161

172

103

62,172
412
178, 180, 191



-2(5H)-

Chlordane
guiddine value
treatment achievability
analysis

Chlorpyrifos
guiddine value
analysis

Cholera

Chloroacetones

3-Chloro-4-dichloromethyl -5-hydroxy-2(5H)-fur

anone (M X)

Chlorothalonil

Chlorotoluron
guiddine value
treatment achievability
analysis

Chloropicrin

Chlorophenoxy herbicides

Chlorophenols

2-Chlorophenol

Chlorobenzilate
Chloroform
guiddine value

analysis

Affordability
Diatomaceous earth
Dermal absorption
chemicals
assumptions
Severity categories
Conjunctivitis, adenovirus
Diarrhoea
cryptosporidiosis
Giardia
Escherichia coli

travelers’
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322-323

190, 322, 488
169, 322

163

194, 332-333
194, 332, 488
165

244-245

192, 328-329,
486

192, 410-411,
487

188, 485
331-332

190, 332, 488
169, 331

163

192, 330-331,
486

340, 341-342,
359, 371-372,
434-435

214-215,
329-330

192, 214,
329-330, 486

188, 485
145, 445-448
193, 446, 488
164, 446

88, 90-91
139

151
483-484
53-54
247,248

262-263
267
229
109



UNSCEAR

AAS

AES

rotavirus
Ultrafiltration
Health education
see also Education programmes
Health outcome targets
waterborne infections
Health promotion
Health-based targets
types
egtablishing
microbial hazards
benefits
roleand purpose
Health risks
chemicals
aircraft and airports
ships
large buildings
microbial see Microbial hazards
radiological

travellers

Atomic absorption spectrometry (AAS)

Atomic emission spectrometry (AES)

United Nations Scientific Committee on the
Effects of Atomic Radiation (UNSCEAR)

Verification

chemical quality

piped distribution systems
community-managed supplies
water sources

quality assurance and quality control

microbial safety and quality

Source waters
operational monitoring
chemical contaminants
hazard identification
seasonal fluctuation
emergency and disaster Situations

verification
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257
139,177,178
88, 103-104

23,40, 42-43
134

87

23-24, 37-46
39-43

43-46
126-134

38

37-38

3-6

5-6, 145-147
116

118

99-100

6, 198,
200-201

109

158-159,
161-165

159
198-200, 206

28-29, 50,
70-74

28-29,71-72
72-73

73-74

72

74

28,71,
141-142

68, 69-70
146, 147
55-56

91

105

72



PAM

HPLC

community and household systems

naturally occurring chemicals
new systems
control measures
desalination systems
microbial hazards
pathogen occurrence
see also Catchments

Parti culate matter

Buildings
plumbing systems
large

Protozoa
cystsand oocysts, removal
treatment effects
res stance to treatment
pathogenic

Amoebic meningoencephalitis, primary (PAM)

Rainfall

Crustaceans

Mining activities

Aircraft

Hypertension

Mycobacterium (mycobacteria)
atypical (non-tuberculous)
health care facilities

Public health
authorities, rolesand responsibilities
surveillance
waterborne infections and
policy context

Upgrading, drinking-water systems

Pitting corrosion

High-income countries, rotavirus performance
targets

Floods
Detergents, synthetic

High-performance liquid chromatography
(HPLC)

—510—-

69-70, 81

184

51

56-58

111

123

135, 135-136

212,219

16-17
99-104, 234
221

59

138-140

141

122, 259-275
123,272

28

213

185

116-117

431

235-237
122,124, 221
102

9-10, 12
7-8

125

43
66-67, 92

181
131-132

104
219
160



ELISA

IARC

IAEA

CAC

FAO

ICRP

Enzyme-linked immunosorbent assay (ELISA)
Necator
Hookworm infections

Hardness

acceptability
treatment to reduce
corrosion and

Equitability, access to water

Ice

Respiratory infections, adenoviral

International Agency for Research on Cancer
(IARC)

International Organi zation for

International standards

International Atomic Energy Agency (IAEA)
Codex Alimentarius Commission (CAC)

International Commission on Radiol ogical
Protection (ICRP)

International Health Regulations
Coxsackieviruses
Public awareness, establishing
Food and Agriculture Organi zation (FAO)
Lakes
Costs
treatment
water supply
Community
involvement in setting standards
communication
organi zations
Community drinking-water systems
ensuring operation and maintenance
operational monitoring
grading schemes
management
hazard identification
verification testing
surveillance
control measures
devel opment of water safety plans (WSPs)

rolesand responsibilities
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160
124
275

185, 379-380,
486

216

220

181, 183-184
105

110, 113

248

148-149

74,143, 208
1

201-202
114-115

197, 198,
201-202

116
252-253
92

114

136

166-167
90-91

32
27,94-95
11,94-95
63-65

92

69-70, 81
95, 96

80-81

63-64

73-74

86, 87-88
64-65

84

10-11, 12-14



-RNA...

Coliphages
somatic
F-RNA
Coal-tar linings, pipes

Vibrio cholerae

Concrete, dissolution

Contact lenses

Serviceleves

Serviceindicators, quantitative, Quantitative
service indicators

Surveillance
approaches
urban areasin devel oping countries
audit-based

agencies

planning and implementation
aircraft and airports

public health

community drinking-water supplies
ships

large buildings

direct assessment

definition

adapted to specific circumstances
stages of devel opment

reporting and communicating
adequacy of supply

see also Monitoring

Disagters

sanitary inspections and catchment mapping

chemical and radiological guidelines

monitoring

practical consderations

testing kits and laboratories

microbial guidelines

see also Emergencies
Bacteria

indicator and index
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289-292
290, 291
290-291
423, 424, 425

122, 125,
244-245

183
237, 260

89-90
73-74

7-8,27,83-97
84-86
86-87
84-85

8, 30-31,
84-85

92-94
117

9-10

86, 87-88
120

102

86

8,83
86-88

94

94

88-91

61, 104-109
108
108-109

106
104-106
109
106-107

221
282-289



7,8-

TBTO

RDL

-LR

treatment effects
persistence in water
pathogenic

Cyclospora cayetanensis

Cyclosporiasis

Lowest-observed-adverse-effect level (LOAEL)
uncertainty factors

“Regrowth”

Sapovirus (Sapporo-like viruses)

Salmonella (saimonellae)

Salmonella Typhimurium
Styrene-7,8-oxide

Tributyltin oxide (TBTO)
Oxidation processes, advanced
Indugtrial effluents

Industrial sourcesand human dwellings,
chemicals from

guiddine values
treatment achievability
analysis

Reference dose level (RDL)

Reference leve of risk

Oxygen
transfer
dissolved

Hypochlorous acid
Hypochlorite
Calcium hypochlorite
Sodium hypochlorite
Cyanazine
guiddine value
treatment achievability
analysis
Cyanotoxins
guiddine values
treatment
classification

see also Microcystin-LR

-513-

138
124-125
122, 222-247

122, 259,
264-265

264

149, 150
150-151
4

122, 251

122, 136,
238-240

238, 239
432
188, 485
173
215

185-187
168

159, 160
197, 202

44, 46,
131-132

175
215-216

171
107,171
107,171
107,171
336-337
190, 336, 488
169

163
4,280
194-196
170, 195
194



14-

uv
uv

Cyanobacteria

health concerns
acceptability
treatment
toxins see Cyanotoxins
blooms

Dialkyltins

Giardia (intestinalis)
in source waters
Giardiass
disinfection
Cyanide
guiddine value
analysis
Sievert (Sv)
Geosmin
Carbon tetrachloride
guiddine value
treatment achievability
analysis
Supporting programmes
aircraft and airports
ships
large buildings
1,4-Dioxane
Ultraviolet (UV) absorption
Ultraviolet (UV) irradiation

Human dwellings, chemicals originating from

see Industrial sources and human dwellings,
chemicals from

Household drinking-water supplies
operational monitoring
management
hazard identification
surveillance
system assessment

collection, transportation and storage of
water

quantity of water collected and used
treatment

— 514

147,194, 221,
279-281

4
213
170, 195

195, 213, 281

192, 344-345,
486

122, 267-268
136

267, 268
139-140
337-338

187, 337, 488
161

201

212,213
320-321

187, 320, 488
168, 320

162

79-80

117

120

102

168

158

14, 172-173,
180

69-70
80-81
63-64
87-88
63-65
70

89-90
137



1,1-
34-
1,1-

1,1-

1,2-

WSP

2,4-DP

1,2-DCP

control measures
water safety plans (WSPs)
rolesand responsibilities

Domestic supplies

see Household drinking-water supplies

Intermittent water supply
Colour

Suppliers, drinking-water

audit-based surveillance

management planssee Water safety plans

independence of surveillance

legal functionsand responsibilities

rolesand responsibilities
Cyclops
Dichloramine
Dichlorprop (2,4-DP)

Dichloroacetonitrile

1,1-Dichloroacetone
3,4-Dichloroaniline

1,1-Dichloroethane

1,2-Dichloroethane
guiddine value
treatment achievability
analysis

1,1-Dichloroethene

1,2-Dichloroethene

guiddine value

treatment achievability
analysis

Dichloroacetate

2,4-Dichlorophenoxyacetic acid
see 2,4-D
2,4-Dichlorophenol

1,2-Dichloropropane (1,2-DCP)
guiddine value

treatment achievability

- 515

64-66
47-48, 84
10-11, 14-15

61, 91, 101
212,215

85

7-8

30-31
8,12-13

213, 276, 277
192, 407, 486

163, 190,
359-360, 489

164, 193,
377-379, 489

328
425

186, 350-351,
486

351-352

187, 351, 489
168, 351

162

162, 187,
352-353, 489

353-354

187-188, 353,
489

168, 353
162

164, 193,
347-348, 489

192, 214-215,
329-330, 486

356-357
190, 356, 489
169, 356



1,3-

1,3-

DCBs

analysis

1,3-Dichloropropane

1,3-Dichloropropene

Dichlorobenzenes (DCBs)

1,2-Dichlorobenzene
guiddine value
acceptablelevels
treatment achievability
analysis

1,3-Dichlorobenzene

1,4-Dichlorobenzene
guiddine value
acceptablelevels
treatment achievability
analysis

Dichloromethane

Diquat

Laboratories, in emergencies and disasters

Incidents
audit
response plans
follow-up investigation

unplanned events

documentation and reporting

predictable

see also Emergencies
Earthquakes
Systems, drinking-water

operational monitoring see Operational

monitoring
validation see Validation

non-piped see Non-piped water systems

piped see Piped distribution systems

verification see Verification

upgrade and improvement

new

mai ntaining control
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163

189, 357-358,
486

163, 190,
358-359, 489

215, 348-350
348-350

187, 348, 489
215

168, 349

162

186, 348-350,
486

348-350

187, 348, 489
215

168, 349

162

162, 187,
355-356, 489

189, 363-364,
486

109

75

84-85

75-76, 77-78
76

7

26-27,76

76

104

66-67, 92
51,72
67-70



1,2-

1,2-

MS

-3-

DBCM

DBCP

on ships
large buildings
resource and source protection

System assessment and design

aircraft and airports
treatment
ships
large buildings
collecting and evaluating available data
Natural disasters
Naturally occurring chemicals
guiddine values
treatment achievability
analysis
see also Chemicals
Mass spectrometry (MS)
Specified technology targets
Citrobacter
Dinoseb
Index organisms
Indicator organisms

Dibromoacetonitrile

1,2-Dibromoethane (ethylene dibromide)
guiddine value
treatment achievability
analysis
1,2-Dibromo-3-chloropropane (DBCP)
guiddine value
treatment achievability
analysis
Dibromochloromethane (DCBM)
guiddine value
analysis
Dibromoacetate
Disease burden
health outcome targets and
waterborne infections
Cypermethrin
Simazine

guiddine value
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118-119
99, 100
56-58

24-25, 48,
50-67

116
58-60
118-119
100
52-54
62, 104
147
184-185
167

161

159, 160
24, 40-41
282,284
188, 485
281-295

28, 281-295

164, 193,
377-379, 488

345-347

190, 346, 489
169, 346

163

344-345

190, 344, 488
169, 344

163

445-448

193, 446, 488
164

192, 316, 486

134

129-130

188, 485
430431

190, 430, 490



HPC

treatment achievability
analysis

Dimethoate
guiddine value
treatment achievability
analysis

Jar tests

Boil water orders

Odour

chemical contaminants
treatments for removing
biologically derived contaminants
Bilharzias's, Schistosomiasis
Schistosoma spp.
Catchments
hazard identification
new systems
control measures
mapping, emergency and disaster situations
rolesand responsibilities
see also Source waters
Brominated acetic acids
Heterotrophic plate counts (HPC)

Heterotrophic Plate Counts and Drinking-water
Safety

Bromate
guiddine value
strategies for reducing
analysis
Sodium bromate
Pseudomonas
Interspeci es variation
Collection, water
household use
emergency and disaster Situations
Intakes
hazard identification
control measures
Water extraction systems, control measures
Heterotrophic micro-organisms

Potassum bromate
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170, 430

163

362-363

190, 362, 489
169, 362

163

175

78

6-7,211,
212-220

314-220
220
212-214
123, 275
122,221
52,55-58
55-56

51

56-58
108

10, 11-12

316-317
4,285-287
18

179, 315-316
193, 315, 488
179
164
315
286
151

70
106

56

57
56-58
68, 286
315



“Schmutzdecke” 174

Acceptability 6-7, 22,
210-220
chemical contaminants 145, 155-156,
214-220
in emergency and disagter situations 105
biologically derived contaminants 212-213
desalinated water 112
Nitrification, biological 178
DALY Disability-adjusted life years (DALY s) 44-46
reference level of risk and 46
microbial hazards 129-130
Nosema 270
Impingement attack 182,183
Nitrate 6,412-415
guiddine value 190, 413, 489
treatment achievability 169, 413
agricultural sources 188
analysis 161, 413
Upgrading Water Treatment Plants 19

Water treatment see Treatment

Water Treatment and Pathogen Control 19, 60
Ministries, government 31,32
Disinfection 4-5,59
in emergency and disaster situations 105-106, 107
limitations 5
indicator organisms 283, 284, 286
on ships 120
resistant organisms 141
microbial reduction 139-140
methods 171-173
vendor supplies 14
non-chemical 180
for travellers 110
Disinfectants 191-192
guiddine values 192-193
residual, piped distribution systems 61
DBP formation and 179
analysis 164

see also specific disinfectants
DBP Disinfection by-products (DBPs) 5, 145,

-519-



ADI

Staphylococcus aureus

Bacillus cereus

guiddine values
desalinated water
strategies for reducing
analysis
see also specific chemicals
Children
hygiene education
radionuclide guidance levels
consumption assumptions
see also Infants
Evaporation method, radionuclide analysis
Information channel's, establishing
Communication
emergency and disaster Situations
surveillance information
water safety plans
Distilled water
First-flush diverters
Food
intake of chemicals
acceptabl e daily intakes (ADIs)
production and processing
safety, travellers
Food poisoning
Staphylococcus aureus
Campylobacter
Salmonella
Bacillus cereus

Hazard Characterization for Pathogens in Food
and Water: Guidelines

Treatment

operational monitoring parameters
hazard identification

emergency and disaster Situations
community sources

household

system assessment and design
indicator organisms

taste, odour and appearance problems

chemicals used in see under Chemicals
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178-179, 191
192, 193
111-112
179-180

164

103-104
202
483

207-208
92
26-27
106
94-97
81-82
114

64

151
149
115
109-110

241-242
227-229
238-240
225,226
18

58-60,
166-184

69

58

105, 107

71

69-70, 88, 137
52,53

282, 286

220



TCU

achievability
water quality targets
control measures

performance target setting and

for ships
desalinated water
pathogen removal
for corrosion control

processes

validation
control measures
ranking of complexity/costs
see also specific treatments
membrane processes
for travellers
see also Disinfection
Silicates
Sampling
community-managed supplies
SO standards
locations

frequencies

radioactive contaminants
Sample numbers, minimum
Cylindrospermopsin
Fungi
Bottle-fed infants

Emerging diseases
True colour units (TCU)
Aggressivity, desalinated water
Aggressivity index
New drinking-water supply systems
source verification
assessment and design
Dialyds, renal
Infiltration
bankside

contamination via

-521-

166-171
42
59-60

131-132, 133,
134

119
112
137-140
180-184

138-140,
171-178

66
178-180
166

177,180
110

181

87
74
72

70,71,72,73,
74,79

208-209
73

194, 280
212

114, 406, 413,
431

259
215
112
183

72
50-51
103

138
61



Bartram & Balance

wQT

FID

. PAM

Osmos's
reverse

Ingress
non-piped distribution systems
piped distribution systems

Confidenceintervals

Meningoencephalitis, primary amoebic (PAM)
Swimming pools
Mercury

guiddine value

treatment achievability
analysis
Waterborne infections
see Infections, waterborne
Insecticides, aguatic
Water sources
see Source waters
Source protection
Water quality
see also Guiddine values
monitoring see Monitoring
sources, in disaster situations
health care facilities
Water Quality Monitoring (Bartram & Ballance)
Water quality targets (WQTS)
Flame ionization detection (FID)
Pathogenic Mycobacteria in Water
Toxic Cyanobacteria in Water
Laws, national drinking-water
Scum
Screening, radionuclides in drinking-water
Scale, calcium carbonate

Tin, inorganic

Styrene

guiddine value
odour threshold
treatment achievability

analysis
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178
139, 177

65
62, 63
153

123,272
248,272,273
398-399

187, 398, 399,
492

168, 398
161

194

55-58, 65
88

105
102-103
74
24,39,42,126
160

18

19
30-31
216
204, 205
183, 216

192, 385-386,
486

432-433

187, 432, 490
218

168, 432

162, 432



-90 ¥sr

-134 *cs

Strontium-90 (°Sr)
Ancylostoma

Spirometra

Control measures

operational and critical limits

monitoring performance see Operational

monitoring

validation see Validation

prioritizing hazards

defined

assessment and planning
Policy

national drinking-water

devel opment, wider
Formothion

Performance targets

national/local adaptation
pathogens in raw water
risk-based devel opment
Organiams, vishle
Biological nitrification
Biological denitrification, Denitrification,
bi ol ogi cal
Biologically derived contaminants
Biofilms
Klebsiella
coliform bacteria
desalinated water
atypical mycobacteria
Legionella
Microfiltration
Asbestos-cement pipes
Shigellosis
Dysentery
amoebic
bacillary
Entamoeba histolytica
Shigella
Caesum-134(**Cs)
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202
124
124

25, 48, 67
69

53-54
54
54

30-32
9
188, 485

25,40, 41-42,
126

132-134
131-132, 133
131-134
212-213

178

178

212-214
4,61, 62

232

283

113

235, 236
233,234
139,177,178
183

240-241

266

240-241

122, 265-267
122, 240-241
202



-137 ¥'cs

PIA

Caesum-137(**Cs)
Contact, transmission via
Lime softening
Septata
Cement, corrosion
Serratia
Cercariae
Selenium
guiddine value
treatment achievability
analysis
priority setting and
Isospora belli
Nematodes
Helminths

significance in drinking-water
Ships

operational monitoring

management

health risks

surveillance

system risk assessment

Guide to Ship Sanitation

Holistic approach
Preventive integrated management approach
Wound infections, Aeromonas
Algae

toxins

harmful events

blue-green see Cyanobacteria
Zoning, urban areas
Advanced oxidation processes
Roughing filters
Presence/absence (P/A) testing

Diazinon
Air
chemical intake
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202

221

138,179

270

183

124, 282, 286
123
5,428-429
185, 428, 490
167, 428
161, 428
34-35

221, 268-270
213

4,221,
275-279

122,124
118-120
119
119-120
118
120
118-119
118

224
213
111
111,213

86, 87
173

138, 174
71

188, 485

151



. EHEC
. ETEC
. EPEC

TDI

. EIEC

PAH

Large buildings
drinking-water quality
monitoring
management
health risk assessment
system assessment

independent surveillance and supporting
programmes

radon intake

Weight, body, Body weight
assumptions

Colitis, amoebic

Escherichia coli
guiddine values
piped distribution systems
emergency and disaster Situations
detection methods
in source waters
enterohaemorrhagic (EHEC)
enterotoxigenic (ETEC)
enteropathogenic (EPEC)
enteroinvasive (EIEC)
pathogenic
phages (coliphages)
asindicator of faecal pollution

see also Coliform bacteria
Coliform bacteria
detection methods

thermotolerant

total
Balantidium coli (balantidiasis)
Tolerable daily intake (TDI)
allocation to drinking-water
calculation of guideline values
aternative approaches
uncertainty factors
Polynuclear aromatic hydrocarbons (PAHS)
Multiagency approach, collaborative
Turbidity

operational monitoring

—-525—-

99-104, 234
102-104
101-102
101

99-100

100

102

206-207

149

483

266

282

142

62

107

142

135, 136
122, 229-230
229,230
229,230
229,230
122, 229-230
289-292

28,141,
284-285

142

142, 143, 282,
284-285

282-284
124, 261-262
149, 150
151-152
149, 152
152-154
150-151
423-425

7
5,219-220
69



-14 “cC

emergency and disaster Situations
community supplies
Multiple-barrier concept
“Dealkalization”
Demineralized water
Dechlorination
Turner diagram
Single-hit principle
Hydrocarbons, low molecular weight
Calcium carbonate
scale

corrosion control

see also Hardness
Desdlination systems
Plumatella
Anthrax
Carbon-14 *C

Regional level
performance target setting
supply improvement
use of data for priority setting
Team, water safety planning
Groundwaters
Acinetobacter
hazard identification
system assessment and design
control measures
arsenic contamination
pathogen occurrence
radon
Geothermal waters
Salmonella typhi
Local authorities
Enterocolitis, Staphylococcus aureus
Enteric viruses
in source waters
indicator value
coliphages asindicator

Enteric pathogens, in source waters
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107

82
3,554
177

114

171

183
128-129
217

183, 216

181, 182, 183,
184

111-113,178
213
225
202

132-134
93
95-97
51

222-223
55,57

51,52

56, 59, 64-65
146

135-136

206

272,273
122,239
10-11
241,242
247,294-295
137

294

290-291
135-136



Enterococci, intestinal, Intestinal enterococci
Typhoid fever
Enteric fever
Tanks, storage
Storage
home
off-stream/bankside
emergency and disaster Situations
surveillance
systems
after disinfection
control measures
on ships
large buildings
Sedimentation
Clarification
emergency and disaster Situations

drinking-water for travellers

Tsukamurella

Day care centres

Low-income countries, rotavirus performance
targets

Poals, stagnant, Stagnant pools
Diddrin
guiddine value
treatment achievability
analysis
Titration, volumetric
Testing kits
Data
system assessment and design
regional use
fitness for purpose

Iron

galvanized
acceptablelevels
corrosion

priority

-527-

287-288
238, 239
239

63

70

138

105, 106
88

60

59-60, 62, 64
119

101

59, 138, 175
138

105, 107

110

221, 242-243

103-104
131-132

101

300-301

190, 300, 488
169, 301

163

158

109, 157

52-54
95-96
74

192, 387-388,
486

182

216, 387
180-181
34-35



3,34,4-

°H

TBA

ECD

EAAS

Iron bacteria

3,3'4,4'-Tetrachloroazobenzene

Tetrachloroethene
guiddine value
treatment achievability
analysis

Temephos

Terbuthylazine (TBA)
guiddine value
treatment achievability
analysis

Additives

Electrothermal atomic absorption spectrometry

(EAAS)
Electron capture detection (ECD)

Routes of transmission

Copper
guiddine value
pitting
acceptability
impingement attack
corrosion
analysis
Winter vomiting disease
Animals
in drinking-water
toxicity studies
uncertainty factors
Toxaphene
Toxoplasma gondii
Toxoplasmos's
Toxicity studies, animal
Toxic shock syndrome
Urban areas
in devel oping countries
zoning
Muddlides
Land use
Triazophos
Tritium (°H)
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213,217

425

436-437

187, 436, 490
168, 437

162, 437

194

435-436

190, 435, 490
170, 435

163

28

159

160
123

334-336

193, 335, 488
182

215

182

181-182

161

251

212-213

148

150

188, 485
122,273-275
274,275

148

241

86

86

104
11-12
188, 485
202



-228

-230

-232
11,1-
2,4,6-
2,45 -2,45T
2,4,5- -

TCB
THM

Thorium-228

Thorium-230

Thorium-232

Trichloramine

Trichlorfon

Trichloroacetaldehyde see Chloral hydrate

Trichloroacetonitrile

1,1,1-Trichloroethane

Trichloroethene
guiddine value
treatment achievability
analysis
Trichloroacetic acid
guiddine value
analysis
Trichloronitromethane see Chloropicrin
2,4,6-Trichlorophenal
guiddine value
acceptablelevels
analysis
2,4,5-Trichlorophenoxy acetic acid see 2,4,5-T

2,4,5-Trichlorophenoxy propionic acid see
Fenoprop

Trichlorobenzenes (TCBS)

Trihalomethanes (THMs)

guiddine values
strategies for reducing
analysis
Trifluralin
guiddine value
treatment achievability
analysis
Trimethylbenzene
Toluene
guiddine value
acceptability
treatment achievability

analysis
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202

202

202

192, 407, 487
188, 485

192, 377-379,
487

186, 442-443,
487

443-444
187, 443, 490
168, 443
162, 443
145, 440-441
193, 440, 490
164, 440

329-330

193, 329, 490
214

164

186, 219,
441-442, 487

145, 178,
445-448

194, 446, 490
179

164

444-445

190, 444, 490
170, 444

163

218

438-439

187, 438, 490
219

168, 438

162, 438



-210

-1,2-

NTA

Nais worms
Standard for Natural Mineral Waters

Code of Practice for Collecting, Processing and
Marketing of Natural Mineral Waters

Sodium

taste threshold
Nanofiltration
Lead
guiddine value
sampling locations
corrosion
analysis
priority
Lead-210
Plumbosolvency
Softening
precipitation
lime

Molluscs

Chlorine dioxide
guiddine value
water treatment
toxicity
microbial reduction

by-products

see also Chlorate; Chlorite
Ethylene dibromide
see 1,2-Dibromoethane
Nickel
guiddine value
leaching
analysis
Nitrilotriacetic acid (NTA)
guiddine value
treatment achievability
analysis
Nitrosamines

Infants
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213
114
114

185, 431-432,
487

218,431
139,178

6, 389-391
193, 389, 489
72

181

161

34

202

181

177

178
138,178
213

325-326

192, 327, 486
172

327

139

178,179, 191,
325

411-412
193, 411, 489
182

161, 412
416417
187, 416, 489
168

162, 416
414



. GAE

GC-MS
GC

bottle-fed
consumption assumptions
see also Children
Lactose fermentation
Certification
agencies
chemicalsin water

desalination systems

Naegleria fowleri

significance in drinking-water
control measures

Salmonella Enteritidis

Encephalitis, granulomatous amoebic (GAE)
Agricultural activities, chemicals from
guiddine values
treatment achievabilities
analysis
Cysdtic fibrosis
Pesticides
guiddine values
used in water for public health
treatment achievability
analysis

see also Agricultural activities, chemicals
from; specific compounds

Noroviruses (Norwalk-like viruses)

Purge-and-trap packed-column GC/M S method
Purge-and-trap packed-column GC method
Perlite
Pneumonia, Burkholderia pseudomallei
Lung cancer, radon-related risk
Wastewater, domegtic, chemicalsin
Reservoirs
hazard identification
control measures

occurrence of pathogens

—531-

114, 413, 414
483-484

282,283, 284
15-16, 42
15-16

43

111

122,123, 125,
221,272-273

122,273
62, 273
239

259, 260

147
188-189, 190
169-170
161, 163

237

188
188-190, 194
147

170

163, 165

122,251

160

160

139

226

207

186

52

55-56
56-58, 62
136



Bacteroides fragilis

(B

IARC

Bacillus cereus

Bacillus thuringiensis israelensis

Pylon technique

Bacteriophages
Bacteroides fragilis
coliphages

Becquerd (BQ)

Exposure assessment, microbial pathogens

Carcinogens
IARC classfication
genotoxic
non-genotoxic
guiddine values
derivation of guideline values
tolerablerisk
uncertainty factors
Aeration processes
Packaged drinking-water
safety
international standards
see also Bottled water
Hafnia
Culex larvae
Parathion

Salmonella Paratyphi
Barium
guiddine value
analysis
Bacillus
Bacillus cereus
Bacillus thuringiensis israelensis

Halogenated acetonitriles

Colorimetric methods
Micro-organisms, indicator and index
Microbial aspects
Microbial hazards
health-based target setting
water quality targets
identification
Microbial quality

emergency and disaster Situations

—532-

208

141, 289-294
292,294
289-292

201

127,128

148-149
148-149, 154
148

154

149

46

150

174
113-115
113-114
114-115

282
213

189, 417-418,
487

239

310-311

185, 310, 488
161

221, 225-226
221, 225, 226
190

377-379

158

281-295
3-4,121-144
3-4,121-125
126-134
42,126

127

77,106-107



QMRA

verification

grading schemes based on
health care facilities

assessing priorities

Quantitative microbial risk assessment (QMRA)

exposure assessment

problem formulation and hazard

identification
dose-response assessment
risk characterization
Microbial growth
desalinated water
bottled water
Arsenic
guiddine value
in drinking-water sources
treatment achievability
analysis
priority
Fasciolopsis
Hydroxyl radicals
Hydroquinone
Displaced populations
Skin absorption
see Dermal absorption
Vibrio

Microsporidia

Hospitals
drinking-water quality

Hospital -acquired (nosocomial) infections

Acinetobacter

Klebsiella

Pseudomonas aeruginosa

health risk assessment
Pathogens

health-based targets

occurrence

protozoan

treatment

performance targets
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28,71,
141-142

95, 96
102-103

33
43,126-131
127-128
127

128-129
129-131

113

114

5, 306-308
185, 307, 488
146, 306
167, 307
161

34-35

124

173

118

104

244-245

221, 259,
270-272

102-103

222,223
232,233
238
99-100
121-124
39
135-136
259-275
137-141
41-42,



persistence and growth in water
helminth
alternative routes of transmission
transmission pathways
special properties
exposure assessment
viral
bacterial
fact sheets
dose-response assessment
see also Infections, waterborne
Microbial pathogens
see Pathogens
Standard operating procedures (SOPs)
incident responses
Bleach, household
Surface waters
hazard identification
emergency and disaster Situations
verification
system assessment and design
control measures
pathogen occurrence
Helicobacter pylori
Pyridate
Pyriproxyfen
guiddine value
treatment achievability
analysis
Quality control

Quality assurance

Phages

see Bacteriophages
Field test kits
Fenamiphos

Fenitrothion

2-Phenylphenol (and its sodium salt)
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131-134
124-125
275-279
4,43-44,122
123

142

127,128
247-259
222-247
221-279
127, 128-129

80
76,77
107

55-56

105

73

50, 51

56, 64
135-136

231

188, 485

194, 426-427
194, 426, 490
170, 427

165

7-8,74

74

109, 157
188, 485

189, 370-371,
486

189, 422-423,
487



UF

-2- DEHP

-239 Zpy

FAAS

BDCM

Fenoprop

Nuisance organisms
Uncertainty factors (UF)
data-derived
Corrosion
pitting
control strategies
indices
galvanic
inhibitors
Fluoride
guiddine value
health concerns
treatment achievability
desalinated water
analysis
priority
Fluorosis
Di(2-ethylhexyl)phthalate (DEHP)

Uvsditis, Acanthamoeba
Septic tanks
Humic acids
Flavobacterium
Pleistophora
Unplanned events
Fluoranthene
health-based values
Plutonium-239 (**°Pu)

“Blue-baby syndrome” (methaemogl obinaemia)

Fulvic acids

Flame atomic absorption spectrometry (FAAS)

Flocculation

Flow diagrams

Propanil

Propoxur
Bromochl oroacetonitrile

Bromochl oroacetate

Bromodichloromethane (BDCM)
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163, 190,
371-372, 489

34
149, 150-151
154
180-184, 218
182

183

183

181

181, 183
373-374
185, 373, 489
5,373-374
167,373

113

161

34-35
373-374

162, 187,
361-362, 488

259

186

215

124, 286
270

77-78

192, 423, 486
424, 425
202

6, 413-415
215

158

59, 137,
175-176

51

189, 425-426,
487

188, 485
192, 379, 486

192, 316-317,
486

445-448



PIA

PAC

NAS
USEPA

guiddine value

analysis
Bromoform

guiddine value

analysis
Faecal-oral route of transmission
Documentation

supporting

incidents and emergencies

water safety plans
Analytical methods

chemicals

radionuclides
Strongyloidiasis (Strongyloides)
Faecal contamination

in emergencies

indicator organismssee Faecal indicator

organisms
control measures
on ships
large buildings
Faecal indicator organisms
operational monitoring

guiddine values

emergency and disaster Situations

criteria

methods of detection
verification testing

in source waters

community supplies
presence/absence (P/A) testing
desalinated water

Thermotolerant coliform bacteria

Streptococci, faecal
Powdered activated carbon (PAC)

Mean, arithmetic vs geometric

National Academy of Sciences(NAS) (USA)
Environmental Protection Agency, US (USEPA)

Hexachl orocyclohexanes
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193, 446, 488
164, 447
445-448

193, 446, 488
164

121,221
26-27

71-20

26,76

81-82

156-165
207-208
124, 275
34

78,106, 107

4,57

118

99, 100

28, 281-295
68

142

160, 107, 108
281-282
142-143
71,73,141
135-136

81

71

111

141, 142, 282,
284-285

143, 287
176

130

207, 208
35

188, 485



11,12-
34-

1,12-
34-

HCBD

HCB

BMD

Hexachl orobutadiene (HCBD)

guiddine value
treatment achievability
analysis

Hexachl orobenzene (HCB)

Heptachlor

Heptachlor epoxide

Helicobacter pylori

Beryllium

Health care facilities
drinking-water quality
health risk assessment

Permethrin

Platyhel minthes
Latrines, contamination from
Benzene
guiddine value
treatment achievability
analysis
Benzo[a]pyrene
guiddine value
analysis
11,12-Benzfluoranthene
3,4-Benzfluoranthene
Pentachlorophenol (PCP)
guiddine value
treatment achievability
analysis

Bentazone

Benchmark dose (BMD)
Trichuriass (Trichuris)
1,12-Benzpyrene
3,4-Benzpyrene
Pendimethalin

guiddine value

analysis
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383-384

187, 383, 489
168, 383

162

186, 382-383,
486

189, 380-382,
486

189, 380-382,
486

221,230-232
186, 485

102-103
99, 100

189, 420-421,
487

275

186

312-313

187, 312, 488
168, 312

162

423-424, 425
193, 424, 488
164

425

425

419-420

187, 419, 490
168, 419

162, 419

189, 311-312,
486

151, 152
124,275

425

425

418-420

190, 418, 490
163



RDL

Poi sson distribution

Reporting

surveillance information
incidents and emergencies

radioactivity analyss

Radiation

exposure through drinking-water
absorbed dose
health risks

reference dose level (RDL)
dose

equivalent dose
background exposures
sources

effective dose

committed effective dose

Radionuclides

strategy for assessing drinking-water
guidance levels

emergency and disaster Situations
reporting of results

sampling

screening for

dose coefficients

sources

analytical methods

activity concentration

remedial measures

monitoring and assessment for dissolved
Radiol ogical aspects
Radioactivity

screening
measurement

units

Chloral hydrate (trichl oroacetal dehyde)

guiddine value

analysis

Actinomycetes

Boron

guiddine value

— 538 —

128

94-97
26,76
209

200
201

6, 198,
200-201

197, 202
201-202
201

198
198-201
201

201, 205
6, 197-209
205, 206
202-204
108-109
209
208, 209
204, 205
201-202
200
207-208
201, 202
206
204-205
6,197-210

204

207-208
201-202
321-322

193, 321, 488
164

212

313-314

185, 313, 488



-210 #°po

-LR

WSP

analysis
Minister of health
Hotels
Standard for Bottled/Packaged Waters
Bottled water
international standards
potential health benefits
travellers
Polyacrylamides
Polyvinylchloride (PVC)
Poliovirus
Polyphosphates
Formal dehyde

Phorate
Pol onium-210 (**°Po)

Pontiac fever

Microstraining

Mirex

Pretreatment

Snails

Magnesium

Membrane processes, water treatment
Malathion

Manganese
guiddine value
acceptability
treatment to remove
analysis

priority

Microcystins
Microcystin-LR

Water Safety Plans
Water safety plans (WSP)

operational monitoring and maintai ning
control

—539-

161

32

100

114
113-115
114-115
114

109, 110
297

451
252,294
181

164, 193,
375-376, 489

188, 485
202
233

138
188, 485
59, 138
123,212
216
177,179

189, 393-394,
487

394-395

185, 394, 489
217, 395

167, 220

161

34

103, 194, 195,
280

195-196,
403-405, 489

19, 47,65

3,22, 25,
47-82

67-70



NOAEL

audit
management
verification see Verification
aircraft and airports
community and household supplies
stages in devel opment
aurveillance see Surveillance
supporting programmes
system assessment and design
key components
approval and review
ships
large buildings
documentation and communication
health care facilities
model
Vendors, water, Water vendors
Seasonal discontinuity of supply
Adequacy of supply, surveillance
Water resource management
see also Resource protection
Resource protection
hazard identification
control measures
Boiling of water
emergenciesand disasters
bottle-fed infants
travellers
Blooms, cyanobacterial
Access to water (accessihility)
equitability
definition of reasonable
Mineral waters, natural
see also Bottled water

Millennium Development Goals

Inorganictin

Invertebrate animal s

No-observed-adverse-effect level (NOAEL)

uncertainty factors
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84,92
76-81

116
84
49

79-80
50-67
48

84
120
99, 102
81-82
102
65

14

91
88-91
11-12

55-58, 81
55-56
56-58

78, 107

114

110

195, 213, 281
88, 90

105

90

114-115

31

192, 385-386
212-213

149, 150

150



- Dracunculus medinensis

2-

4-(2- -4- )
~ MCPA

2-(2- - )

vs benchmark dose

Mecoprop

guiddine value

treatment achievability

analysis
guineaworm

see Dracunculus medinensis
Dracunculus Eradi cation Programme
Methomyl
Methamidophos
2-Methyl isoborneol

4-(2-Methyl-4-chlorophenoxy)acetic acid

see MCPA

2-(2-Methyl-chlorophenoxy)propionic acid

see Mecoprop
Methylmercury
Methyl parathion

Methoxychlor
guiddine value
treatment achievability
analysis
Methoprene
Methaemogl obinaemia
Metolachlor
guiddine value
treatment achievability
analysis
Meringue dezincification
Immunity
acquired
variationsin
Immunocompromised persons
Aeromonas infections
isosporiasis
Klebsiella infections
disease burden estimates
Tsukamurella infections
toxoplasmosis

atypical mycobacteriainfections
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152

397-398

190, 397, 489
169, 397

163

276

188, 485
188, 485
212,213

398

189, 400-402,
487

399-400

190, 399, 489
169, 399

163

194

6, 414-415
402-403

190, 402, 489
169, 402

163

182

125, 129-130
121,125
102, 124

224

269

232

129

243

274

235



MCB

Pseudomonas aeruginosa

travellers

Fit for purpose
Targets

health outcome
health-based see Health-based targets
performance see Performance targets

water quality see Water quality targets

specified technology

incremental improvements towards
Monocrotophos
Monochloramine

guiddine value

acceptability

disinfection activity

by-products

analysis

Monochl oroacetate

Monochlorobenzene (MCB)

Monobromoacetate
Moraxella

Molinate

Molybdenum

Problem formulation, microbial hazards

Roles and responsibilities, management

Burnsinjuries

Organotins
Organic matter
Significant figures
Springs
Priorities
assessing chemical
identifying

assessing microbial

— 542 —

238
110

75

23-24, 40, 42

24, 40
2

191, 485
407-408
193, 407, 489
217

140, 172
179, 180
164

164, 193,
408-409, 489

186, 217,
409-410, 487

192, 316, 487
286

163, 190,
405-406, 489

161, 185,
406-407, 489

127

7-17
102

344
214
152
64, 137

34-35
33-35
33-34



-131

TDS

HUS

-226 **Ra
-228 ?Ra

222Rn

LI

ICP-MS

ICP-AES

setting
Inductively coupled plasma/mass spectrometry
(ICPIMS)

Inductively coupled plasma/atomic emission
spectrometry (ICP/AES)

Code of good practice
Chironomus larvae
Transportation, household water
Oils, petroleum

Cation exchange
Flotation, dissolved air
Solids, total dissolved (TDS)

Solubility, water
Vessds
emergency and disaster Situations
packaged drinking-water
Haemolytic uraemic syndrome (HUS)
Larvae
lodine
guiddine value
treatment, for travellers
lodine-131
Larvicides, aquatic
Dose, infectious
Volumetric titration
Dose-response assessment, microbial pathogens

Prevention, disease

Radium-226 (**Ra)

Radium-228 (**Ra)

Larsonratio

Radon (*?Rn)
guidance levels
inair and water
sampling
measurement
risk

Langelier index (LI)

Blue-green algae

33
159

159

33-34
213

70

186, 217

177
138, 176

185, 219,
439-440, 487

177

106

113

229

212

386-387

192, 386, 486
109, 110

202

194

129

158

127, 128-129
6

202
202
183
197, 206-207
207
206
208
208
207
183



“shipyard eye”)

GAC

see Cyanobacteria

Risk

reference leve

scoring
judgement of tolerable
defined
Risk characterization, waterborneinfection
Quantitative risk assessment
Risk assessment
in framework for safe drinking water
quantitative

quantitative microbial see Quantitative
microbial risk assessment

Risk—benefit approach
Hydrogen sulfide

acceptablelevels

treatment to remove

Keratoconjunctivitis, epidemic (“shipyard eye”)

Sulfate

acceptablelevel
notifiablelevel
corrosion control
Calcium sulfate
Sodium sulfate
Granular activated carbon (GAC)
Consumers
acceptability to see Acceptability
right of access to information
interaction with
rolesand responsibilities

Pseudomonas aeruginosa

Travelers

Lindane
guiddine value
treatment achievability

analysis
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44, 46,
132-133

52-54

2,37

50
127,129-131
43

52-54

43

43

1,44

185, 384-385,
486

216
220
248

185, 433-434,
487

218
433-434
180, 184
218
218
176

82,95
94
15-16

102, 122, 124,
237-238

109-110
391-393
190, 391, 489
169, 391
163, 392



Melioidosis 226-227

Burkholderia pseudomallei 122,221,
226-227
Cooling towers 100, 234
Reoviridae 257
Legionelosis 100, 123,
233-234
Legionella spp. 4,123, 221,
233-235
significance in drinking-water 122,234
control measures 62, 234
persistence 124
large building systems 100, 234
health care facilities 102
Legionnaires’ disease 123,233-234
Filtration 59-60,
173-174
pressure 173,174
dow sand 139, 173, 174
granular high-rate 139
after coagulation 175
horizontal 173,174
rapid gravity 173-174
roughing 138,174
direct 173
dual-media or multimedia 173
microbial reduction 139
precoat 139
membrane 139
drinking-water for travellers 109
HRV Rotaviruses (HRvs) 122, 257-259
performance target setting 131-132, 133,
134
risk characterization 129, 130-131
Port authority 118,119
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