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This project reviewed the drinking water manageimef other contraries and
international organization and proposed some implement suggestions for microbial
parameter regulation in drinking water. This project implement contaminants
screening process of drinking water quality regulation. Six unregudatedminants
(Vanadium, Tungsten, Lithium, Rubidium, Strontium, Titanium) were selected from
Universe Contaminant Candidate List. Their concentration were monitored in four
representative drinking water treatment plants, and their health risk in drinkiag w
system in Taiwan were evaluated. Monitoring results showed that these six
compounds except for Lithium didnot resu
water system in Taiwan. Lithium was suggested to be including into Preliminary
Contaminant Caridate List. This project also collected the monitoring histories of
unregulated contaminants in Preliminary Contaminant Candidate List and
Contaminant Candidate List, and proposed unregulated contaminants monitoring
suggestions. In addition, this projectspected 39 unregulated compounds of
emerging concern in drinking water. Results of 28 compounds were all below
detection limitation. The other compounds with detection values were at very low
concentration level. Only one sample with higher pad polyfuorinated chemicals
(PFCs) concentration, therefore it is suggested to monitor PFCs continuously. Water
safety plan is proposed to manage Drinking water globally. This project also help
the implement of the water safety plan. Besides, this project esghmteffect of

the material used in distribution system on drinking water quality. It is suggest to
regulate the material used in drinking water system to reduce potential
contamination source.
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suggestions for microbial parameter regulation in drinking water. This
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Lithium, Rubidium, Strontium, Titanium) were selected from Universe
Contaminant Candidate List. Their concentragiarere monitored in four
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representative drinking watdreatment plants, and their health risk in
drinking water system in Taiwan were evaluated. Monitoring results showed

t hat these six compounds except for
health risk in drinking water system in Taiwan. Lithium was sugge® be
including into Preliminary Contaminant Candidate List. This project also
collected the monitoring histories of unregulated contaminants in
Preliminary Contaminant Candidate List and Contaminant Candidate List,
and proposed unregulated contamisanbnitoring suggestions. In addition,

this project inspected 39 unregulated compounds of emerging concern in
drinking water. Results of 28 compounds were all below detection limitation.
The other compounds with detection values were at very low concemtrat
level. Only one sample with higher peand polyfluorinated chemicals
(PFCs) concentration, therefore it is suggested to monitor PFCs continuously.
Water safety plan is proposed to manage Drinking water globally. This
project also helkpd the implementof the water safety plan. Besides, this
project evaluaitg the effect of the material used in distribution system on
drinking water quality. It is suggestto regulateall plumbingmateriakused

in drinking water systertowardileadfreed standardo redice potentialead
source.
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FHE
1.1
(World Health OrganizatignVHO)
(Guidelines for Drinkingwater Quality) s s
) ) o} (risk-benefit approach)
(Compounds of Emerging Concern)
. (Us

EPA) (Safe drinking water act, SDWA) 1998 , 2005 |,
2009 , 2016 4 (Contaminant Candidate List, CCL)

CCLL CCL2 CCL3 cCcCL4
(Unregulated Contaminant Monitoring Program, UCM)
30
2018 CCL5

L

(nominationg
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2003
. 2003 .
250 mdl (as CaC@ 450 mdgl|
2004 - s s
12 pgTEQ/I 2009
(Cartap) (Chlorpyrifos) (Dimethoate)
(Glyphosate) (Pentachlorophengl) (Phorate) (Terbufos)
(Monochloroacetic acid, MCAA) (Dichloroacetic acid, DCAA)
(Trichloroacetic acid, TCAA) (Monobromoaceti@acid, MBAA),
(Dibromoacetic acid, DBAA) 5 (HAA5) 0.06 mdl

2014 . 2014 7 2015 ©6



0.08 md| 2015 7 0.06

mg/,
2007 2009

-

- (CCLs), 30 CCL1
20 CCL2 19 CCL3
A .
CCL1 30 s
2010 2013 -
. 37
38 ) 36
92
L J 2-
(di(2-ethylhexyl)phthalateDEHP) . 14
(Acetaminophen) (Ibuprofen) N,N-
(N,N-Diethyl-metatoluamine DEET) (Oxybenzong)
(Methylparaben) (Ethylparaben)

(Propylparabem) J J J J J
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2012

2014

103

2017

2003 2013 1.1+
2014 i _
2016 _ .
J J J 171—
2- ) ) LR
. 8
1,2- , 112 , 123 , 12 -3 )
106 §
J J N-
25 2-



2018 _ 107

35
) , 123
(NDMA) , N- (NDEA),
LR , , , N-
34
2-
1% 3%
2013

1.1-2
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1.1-12003 2013
2003
2004
CCL1 ) ) ) ) )
(1/3) ) ) ) ) ) ) ) ) )
2007 , 1,1 , 1,2 ., 12 L, 12 1,2- . 12
) L 1,2 L 14 ) ) ) ) )
) ) ) 2. ) 1,2- L 14
LR A ) ) )
CCL2 ) , , , , 11,0
(3/3) L 12,0 , , )
2009 ) )
) ) 2- . -110
O-
ccL3 L, L




1.1-12003 2013

(1/4)(2/4) 2010 )
2011 )

(3/4) 2012 ) )

(4/4) 2013 ) )
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1.1-22014 2017
J J J J 2-
20122014 , , , , N-
-2- ) , 11 ,
J J J J -LR
J J J AJ
/ J J J J
J J J J J J J 71
(1/3) 2014 8
1,2- , 11,2 , 123 1,22 -3 ,
(2/3) 2015 , 6
(3/3) 2016 .
106 , , N- , N- , N-
2017 6
107 , ) , 6
2018
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BH
2.1 (WHO)
194 . -
(healthbasedarge) (regulation),
. 2004 .
(Guidelinedor Drinking-water Quality)
2.1-1 (healthbased
targe) (WaterSafty Plan, WSP)
_ i O R IR
SR T EAT [ i
l EREGR B T
K& eatsE {EEYIE I
EX el || EEASR | |
T Y E 7T
l
BE i/ G AT
SR AE B e
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J J L

s (Guidelines for Drinkingwater Quality)
(WaterSafty Plan

J J J J L

(fact sheets)

(guideline value)

2018 (A global

L]

overview of national regulations and standdadgirinking-water quality,

(WHO International

Network of Drinkingwater Regulators, RegNet .
- - 24 , 89 . 24
104 (territories) s 103
(territories) . 1z ), (11
Yy (17 ). 23
. 0.003 mg| 0.005
mg/l,

16



(Aldrin)
1,2 67 ).
(fenitrothion)(2) (3) N-
(cyanuric acigl,

(hydroxyatrazing

(cyanazing

0.0007 m¢

(dibromoacetonitrilp GV 0.07 mdj,

J

J

(dichloroacetonitrile GV 0.02 mg,

89 (territories)

(dieldriny(71 ) (77 ) (71 )
(territories) 2- (1)
(NDMA) (3) (territories)

(sodium dichloroisocyanurgte

(GV) 0.0006 mdi,

J

median 0.0775 16
median 0.06 miy 17

(vinyl chloride) GV 0.0003 m¢g, median 0.0005

mg/l 60 .
46 (Aldrin) (dieldrin)
(heptachloy (heptachlor epoxide
0.0001 mg, 0.0005 mg
(monitoring procedure)
- 26 4
(acceptability (tastq (odouy (appearange
(pH, hydrogenioh 103 | (chloridg
100 s (iron) 99 s (aluminium (sulfatg 97

(petroleum oily 3

(dissolved oxygen 4 .

17
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- - 24 , 89
(territories) WHO
2.1-1 2.1-2 .
2.1-1
- mg/l WHO
(Coppe) 2 104 1.5 1
(Lead ( 0&1 T 104 0.01 0.01
, C
(Nitratenitrogen o 104 113 10
(cadmiun) 0.003 76 0.005 0.005
(Aldrin)
(dieldrin) 0.00003 71 0.00003
(benzeng 0.01 77 0.005 0.005
(tetrachloroethene 0.04 n 0.01 0.005
1,2
(1,2 dichloroethanje 0.03 67 0.003 0.005
a A T: .
b. WHO
1,
c. 50mg/l (NO3) 11.3mg/l (NOs-N)
2.1-2 WHO
- mg/l WHO
(cadmiun) 0.003 76 0.005 0.005
(cyanazine) 0.0006 5 0.0007
(dibromoacetonitrile) 0.07 16 0.0775
(dichloroacetonitrile) 0.02 17 0.06
(vinyl chloride))  0.0003 60 0.0005 0.0003

18




2.2

DIRECTIVE 98/83/EC)

(aldrin)
epoxide)

0.0001mg

2.2:2,

(dieldrin) (heptachlor) (heptachlor
0.00003 mg
0.0005md
, (
2 , 26 , 18 ,
46 2.21

(Drinking Water Directve,

19
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2.2-1 _ .
Escherichia coli (E. coli) 0/ 100ml
Enterococci 0/ 100ml
Acrylamide 0.0001L mg/l
Antimony 0.0 mg/l 0.01mg/l
Arsenic 0.01 mg/l 0.01mg/l
Benzene 0.00L myg/l 0.005mg/l
[a] Benzo(a)pyrene 0.00001 mg/l
Boron 1 mgl
Bromate 0.0L mg/l 0.01mg/l
Cadmium 0.0 mg/l 0.005mg/l
Chromium 0.06 myg/l 0.05mg/l (total)
Copper 2mg/l 10mg/l
Cyanide 0.06 myg/l 0.05my/l
1,2 1,2-dichloroethane 0.0 mg/l 0.005mg/l
Epichlorohydrin 0.0001 my/l
Fluoride 1.5mg/l 0.8mg/l
Lead 0.01 mg/l 0.01mg/l
Mercury 0.00L myg/l 0.002mg/l
Nickel 0.02 mg/l 0.07mg/l
Nitrate 50mg/l 10mg/l
Nitrite 0.5mg/l 0.1mgl/l
Pesticides 0.0001 my/l
Pesticide® Total 0.0006 myg/l
0.000L my/l
Polycyclic aromatic hydrocarbons
Selenium 0.01 mg/l 0.01mg/l
0.01 mg/l 0.005mg/l
Tetratloroethene and Trichloroethene 0.005mg/l
Trihalomethaned Total 0.1 mg/l 0.08mg/l
Vinyl chloride 0.006 mg!l | 0.003mg/l

20




2.2-2

Aluminium 0.2 mdl 0.3 md|
Ammonium 0.5 md| 0.1 mdl|
Chloride 250 mdl 250 md|
Clostridium perfringens 0/1200ml
(including spores)
Colour 5
Conductivity 2500e S dat20°C
6.59.5 6-8.5
Hydrogen ion concerdtion
Iron 0.2 md| 0.3 mdl|
Manganese 0.05 mdl 0.05 mgdl
Odour 3
Oxidisability 5 mdl Oz
Sulphate 250 mdl 250 mdl
Sodium 200 mdl
Taste
Colony count (22°C) 100 mdl (35°C)
Coliform bacteria | 0/100ml 6 mgl

Total organic carbon

Turbidity

2 mgl

21
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2.3
1974 H (Safe Drinking Water Act)
(Public Water Systems) .
s (Community Water Systems, CWSSs)
, . 52000
s (Non-Transient NorRCommunity Water Systems
NTNCWSs)
, , , . 85000
s (Transient NorcCommunity Water System, TNCWS)
s 18000
s (Contaminant Candidate List, CCL) (SDWA)
s (Regulatory Determinations, RD)
(SDWA), CCL

( ).

22



s (Unregulated Contaminant Monitoripg _

(SDWA), 30
- (SDWA), 1000
(SDWA §14453)
s (Regulation Development
24
18 .
- (SDWA), .
s (Six Year Review _ (SDWA),
i (SDWA),

(National Contaminant Occurrence Datah&&eOD)

(SDWA),
2.3.1
(Safe Drinking Water Act, SDWA) (SDWA 81421
81429) .
n (SDWA), (SDWA 8§81454)
1) (2
(3) . SDWA 500 (~2003

) L
(SDWA),
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J L

(Safe Drinking Water Act,

SDWA)
(Part) PartA (primary)
(secondary)
_ (SDWA),
(BAT)
(variance)
(Fact sheet)
232
2.31 1998
(CCLY) 60 CCL1
(National Drinking Water Advisory
Council, NDWAC) 2003 (RD1) CCL1 9
2005 (CCL2 CCL1
51 . 2008
(RD2) 11 .

24



200 2.32
(CCL3) (public nominations) CCL3
116 17 CCL2 . 2011
2016 (CCL4) 109 107
CCL3 1 1 CCL1 . 2018
CCL5 2019
19|98 20|03 20|05 20|08 20|09 20|11 20|16 20I18 2().19
| | | | |
CCL1 CCL2 T CCL3 CCL4 CCL5
(60) (51) CCL3 (116) ( l(|)9) nominations
RDT RD2 PrOE  Decide to RD3 Proposing
No regulation  No regulation regulate No regulation Perchlorate
of 9 chem. of 11 chem. Perchlorate ©f 4 chem. MCL value
From CCL1 from CCL2 From CCL3
2.31
B T
By 4
X
O A i
(Universe)
AN
\, T
7
5
T =
(PCCL)
Y R
S
wxEs | O
"
(CCL)
2.32 CCL3
( https://www.epa.gv/ccl/contaminantandidatelist-3-ccl-3)
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2.4
_ (Australian Drinking Water Guidelines)
) ( )
(Australian Drinking Water Guidelines)
(guideine value) (healthrelated)

(aesthetic)

pH 8.511.3

98% pH 8 90%  pH

2.41
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2.5

28

26

2015

51

118 47



2.6

103 (1/3)

13 15

, 104 (2/3)

, 105 (3/3),

106

1,1-

107

[al

_1’2_
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s (Bacterial pathogens) .
s (Viral pathogens) .
s (Protozoan pathogens) s .

(faecal
pollution)
s /
s Coliform Group / total coliform
s Fecal / thermgolerant coliform
s E. coli
(Intestinal enterococgj) Clostridium
perfringens Coliphages Bacteroides fragilis phagesEnteric viruses WHO
(Intestinal enterococci)
. Clostridium perfringens WHO
2.61

30



2.61

(Total Bacterial Count
(Heterotrophic plate count Total Coliform Group Fecal coliform (E. Coli
100/ml 6 MPN/100ml ( - -
6 CFU/100ml ( )
WHO - - ND/100ml* ND/100ml
(500colonies/mL) 5% 2 2
0/ 100ml - 0/100ml
- - ND/100ml* 0/1200ml
- - - <1/100ml
- ND/100ml - 0 /100ml
<100/ml = -
- ND/100ml ND/100ml 0/1200ml
- - <1/100ml* <1/100ml
1
2 5% (total coliform) 40 1,
(fecal coliforms)
(MCL),
3 E.Coli E.coli total coliforms

31
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J

32

E.ooli

(Coliforms) ( y ;

(Fecal coliform)

2.61

2.61 / /

37C 44.%

(thermotolerant coliforms/ Aermotolerant coliform bactejja WHO



() 0/100 ml,

1 0/100 ml,
5%
(total coliform) 40
1
(fecal coliforms)
(MCL)
6 MPN or CFU/ml .
1-2

(Viable but nonculturable state, VBNC)

(Ecoli)

Pseudompas aeruginosa ( Ecoli

), Strenotrophomonas maltophilia (multiple ARGs resistances)

Mycobacterium

33
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( )
(real
time quantitativepolymerase chain reactipreattime gPCR),
/ (matrix-assisted laser desorption ionizatiime of flight, MALDI -

TORMS) .
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3.1

2012

2014

(Health effect)

(

3.11

3.1.1 )

(Occurrence)
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3.1-1

3| % (68)

J




3.1.1

- w L

(National Primary Drinking Water €gulations; National

Secondary Drinking Water Regulations) .

Substances)

(Contaminant Candidate List, CCL) .
(Drinking Water Quality Standards) .
(Australian Drinking Water Guidelines) .

(Drinking Water Ordinane) .

(Guidelines for Canadian Drinking Water Quality)

(The Water Supply(Water Quality) Regulations) .
(Drinking-Water Standards for New Zealand) .
(Guidelines for Drinking Water Quality)

L

(Water Framework Directive) (List of Priority

37
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2018 12
. 3 12 3.1-1
9 2
1 .
6-8
6
3.1.1 s
371 3.1:2
3.1-1
C ) CAS (mgfl)
(Atrazine and its chlors-
o . 1912249 |0.1
triazine metabolites)
(Bentazone) 25057890 | 0.5
(Cyanuric acid) 108-80-5 40
(Dichlorvos) 62-73-7 0.02
(Dicofol) 11532-2 0.01
(Diguat) 231-36-7 0.03
(Glyphosate and
. . _ 1071836 |0.9
aminomethylprosphoric acid, AMPA)
(Hydroxyatrazine) 2163680 |0.2
(Malathion) 121-755 0.9
N- (N-
. . . 62-75-9 0.0001
Nitrosodimethylamine, NDMA)
(Perchlorate) 87081354 | 0.07
(Sodium 50
dichloroisocyanurate) 2893789 | 40 (as cyanurig

acid)
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3.1-:2108 371
J J J ( )J J J
28 ,1080Q ) (DCPA moneacid degradatg) (DCPA diacid degradatge)
J J J J (DDE)I
J + J J J J J J
; ; ( ) 2,4DB(2,4 ), 2,4DPR, p
/ s , , 245 12,45 ; s
67 ) 2- -4- (MCPA), 2-(4- -2 )(MCPP) )
(DDT, DDE DDD), , , ) , )
59 J J J J 1 )J
3_ )J J J J J J
2 , (TBTO) ) , ,
8 (million fibers per liter, MFL) s ) s ) )
11 P
6 J J 1 1 )J

40




2012 2014 .
84 13
J J J J J 172— J J
12 12 ) , 2014
1 9 71
3.13 |
3.1-3 71
4 J J J
2' J J J
J J N- 2 J J
1,1- ) , (or
24 -2- )J J J J J J
-LJR J J J J J J
6 1,2- R 5 ;
3 ) ;
3 , , A
1
4 J J
( ) ( )
/ , / ( )
17 ( )J J J J
al,
5 J J J
1 96 100 ( 101
(3/14))
2 J J J J J J 1’2- J
) ) 1,2- ) 1,2- ) ) 13 2014 1 9
( ) .
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2014 (1/3)
) 7
2015
104 N . 104
- (23), 6
1,2- , 112 , 123 , 1,2
J J 84 L
2016 _ (3/3),
104 L,
_ 105 -
105 } 104 N 4
) 105 i 84 .
2017 _ 106 .
) , N- (NDMA), N- (NDEA), N-
(NPYR) _ 106 i 90 .
3.1:2

. 2018 _ 107

_ N 3.1-1
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90

108

107

76

3.1:5,

3.1-8,

3.2

75

3.1-4

3.1-2

3.1-6

3.1-7
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3.1-4 108 76
4 J J
, N- 2 ’, ,
24 J (Or -2- )J
J B ’ R ' 1,1,5— ’ , 11,2,3
, 1,2 -3- ) ,
3 |1,2- ) p
1
1
1 |N-
15 : : 1 T
J : J J / J
/ J J J
23 ) J J ) J J
4 J J J
1.
3.1:5
2012 2014 _ N
101
84 |
13 J J J J
103 ) , 1,2 ) ) . 12 L1
) ) 71 313
13 J J J J J J
104 L 1,2 . 11,2 , 1,23 L 12 3
J J 84 L
105 4 s ) s 4 ,
J 84 L
106 6 ) ) N- N- )
N- 90 .
107 ] 21 6 ]
J J J J 75 L
108 1 76 .
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3.1-6 103-107
I I I WHO
(mg/l) (mgl) (mg) (g

1 Diisobutyl phthalate (BBP) 191 ND~<0.005 2097 | ND~0.00164 99 ND~0.00164|103-107
2 11,23 1,2,3Trichloropropane 59 ND 1678 ND 58 ND 103107
3 1,2 -3- 1,2-Dibromo-3-chloropropane| 59 ND 1678 | ND~0.0009 58 ND 103107 0.001
4 Terbufos 35 ND 1332 | ND~<0.0QL35 4 ND 103107
5 cypermethrin 18 ND 86 ND - - 103 107
6 thiophanatemethyl 18 ND 186 ND~0.056 9 <0.056 103 105107
7 Beryllium 18 ND~0.92 18 ND - - 103107
8 Cobalt 18 [0.00001~0.0169] 18 |0.00001~0.000] - - 105
9 Dioctyl Phthalate (DOP) 191 ND~<0.005 | 2097 | ND~0.00742 | 100 | ND~0.00177(103-107
10 |N- N-nitrosopyrrolidine, NPYR 18 ND 119 |ND~0.0000065§ - - 106-107
11 DEET - - - - - ]
12 carbaryl 18 ND 118 ND - - 103 107
13 permethrin 18 ND 18 ND - - 103
14 Glyphosate 18 ND 18 ND - - 105
15 11,2 1,1,2Trichloroethane 59 ND 1578 | ND~0.00116 58 ND 103106
16 Hexachlorobenzene 21 ND 227 ND 60 ND 104-107
17 Hexachlorocyclopentadiene | 21 ND 127 ND 12 | ND~<0.00044104-106
18 Ethion 18 ND 118 ND~0.00077 - - 106-107
19 / Malathion / Maldison 30 ND 18 ND - - 106
20 1,2 1,2-Dichloropropane 38 ND 1761 | ND~0.00126 161 ND 103107 0.04
21 Chlorpyrifos 43 ND~<0.0024 | 1374 | ND-0.00126 4 ND 103107 0.03
22 Dimethoate 1307 ND~<0.0024 1274 | ND~<0.0024 4 ND 103106 0.006
23 Phorate 35 ND~<0.0024 4 ND 4 ND 103106
24 ( Acetaminophen - - - - - -
25 Oxamyl / Vydate 18 ND 18 ND - 106

45
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3.1:6 103107
WHO
(mg/l) (mgll) (mg/l) (mg/)
26 fenthion 18 ND 118 ND 41 ND 103 105106
27 pencycuron 18 ND 18 ND - - 103
28 glufosinate 18 ND 118 | ND~0.00L79 41 ND 103 105107
29 Titanium - - - - - -
30 Octylphenol 22 N~0.000@ 22 ND~0.000a - - 103
31 Ibuprofen - - - - - -
32 Ketoprofen - - - - - -
33 Naproxen - - - - - -
34 Fenoprofen - - - - - -
35 Aminopyrine - - - - - -
36 Finasteride - - - - - -
37 Oxybenzone - - - - - -
38 Tetracycline - - - - - -
39 Oxytetracylcine - - - - - -
40 Chlorotetracycline - - - - - -
41 indomethacin - - - - - -
42 diclofenac - - - - - -
43 sulfamethoxazole - - - - - -
44 clarithromycin - - - - - -
45 sulfathiazole - - - - - -
46 flumequine - - - - - -
47 Fecal colform 573 <1~44000 455 <1 386 <1~7 |103106
48 Escherichia coli (E. coli)] 322 <1~12000 333 <1 486 <1~4 |103106
49 Cryptosporidium 240 0-16 254 0 - - 103106
50 Giardia 240 0-280 279 0 - - 103106
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3.1-6 103107
(mgh) (mgh) mg/) g
51 hexane - - - - - -
52 Heptane - - - - - -
53 Methanol - - - - - -
54 Isopropyl - - - - - -
55 Acetone - - - - - -
56 4-butylphenol - - - - - -
57 Nonylphenol ethoxylate alcohol - - - - - -
58 Tetramethyl Ammonium Hydroxide - - - - - -
59 Propylene glycol dmethyl ether - - - - - -
60 Propylene glycol monomethyl ether acetal - - - - - ;
61 Propane - - - - - -
62 Benzophenone - - - - - -
63 Methyl paraben - - - - - -
64 Ethyl paraben - - - - - -
65 Propyl paraben - - . - . -
66 Butyl paraben - - - - - -
67 Methyl isobutyl ketone - - - - - -
68 Dimethyl sulfoxide - - - - - -
69 Ethanolamine - - - - - -
70 |N- -2- N-Methylpyrrolidone - - - - - -
71 Ethyllactate - - - - - -
72 n-Butyl Acetate - - - - - -
73 Di(2-ethylhexyl)adipate - - - - - -
74 p-tert-Butylphenol - - - - - -
75 Butylberzene 38 ND 1557 ND 58 ND 103106
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48

3.1-6 103107
WHO
mg/l mg/l mg/l
(mg/) (mg/) g1) (g
76 Lithium - - - - - -
3.1-7 103-107
WHO
(mg/)
(mg/kg) (mg)
1 Diisobutyl phthalate (BBP)| 60 ND~1 3 ND 103104
2 Dioctyl Phthalate (DOP) 60 ND~0.07 - - 103
3 Tetracycline - - 3 ND 104
4 Oxytetracylcine - - 3 ND 104
5 Chlorotetracycline - - 3 ND 104
6 sulfamethoxazole - - 3 ND 104
7 sulfathiazole - - 3 ND 104
1.103104 ( - )
2.104 3/4




3.1-8

1 102105
2 3 ) )
1/2
3 102103
1/4-4/4

4 3 103104
S 3
6 102103

(1/2) (2/12)
7
8
9 106-107
10 1/2-2/2
11

(3/14-313)
12
13

14

49
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3.1.3
101 _ .
L
(Health effect)
(Occurrence) .
(Potency)
(Severity) (Prevalence)
(Magnitude) .
(Potency)
(Rf D) Y ( NOAEL) Y
(LOAEL) Y (TDLO-RTECS) Y (LD50)
3.1-9 .
(Severity) 1
9 3.1-10 3.1-11 .
3.1-9
Score RfD LOAEL/NOAEL LD50 4 :
mg/kgday mg/kgday mg/kg 10" Cancer Risk
10 0-0.000000316 0-0.000316 0-0.0316 0-0.00000316
9 0.000000317 0.00000316| 0.000317- 0.00316 0.0317-0.316 0.000003170.0000316
8 0.0000037 - 0.0000316 0.00317- 0.0316 0.317-3.16 0.0000317 0.000316
7 0.0000317 0.000316 0.0317- 0.316 3.17-31.6 0.000317- 0.00316
6 0.000317- 0.00316 0.317-3.16 31.7-316 0.00317- 0.0316
5 0.00317- 0.0316 3.17-31.6 317- 3,160 0.0317- 0.316
4 0.0317-0.316 31.7-316 3,170- 31,600 0.317-3.16
3 0.317-3.16 317- 3,160 31,700- 316,000 3.17-316
2 3.17-316 3,170- 31,600 317,000- 3,160,000 31.7-316
1 31.7->31.7 31,700- >31,700 | 3,170,000 >31,700,000 317- >317
( Final Contaminant Candidate List 3 Chemicals: Classification of the PCCL tolC€L,
EPA2009)
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3.1-10

1
2
3
/
4
5
( Final Contaminant Candidate List 3 Chemicals: Classification of thd. R€CCL,US
EPA2009)
3.1-11
(%0) (CH!)
1 <0.10 1 <0.003
2 0.11-0.16 2 0.0030.01
3 0.170.25 3 0.01-0.03
4 0.260.44 4 0.030.1
5 0.450.61 5 0.1-0.3
6 0.62-1.00 6 >0.31
7 1.02-:1.30 7 >1-3
8 1.31-2.50 8 >3-10
9 2.51-10.00 9 >10-30
10 >10.00 10 >30
( Final Contaminant Candidate List 3 Chemicals: Classification of the PCCL to CCL, US
EPA 2009)
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Y=11.671 x+ 0. 241+0.217 x +0.116 x

+0.170 x
Y 1.5 ) (NL, 1525
(NL?, 2535 ) (L?), Y 3.5 )
(L) .
101 N 22
3.1-12
L IR, , ,
) ) , L1 , . 2-
11 . 103 7 104 6
9
105 _ (3/3)
1,2- , A, 4 . 106
, N- (NDMA), N- (NDEA),
(PFOA) (PFOS)
2- 3.1.5

20 3.1-13

L

52



3.1-12

MicrocystinLR 9 3 10 4
Chlorobenzene 5 6 9 6
2-
(DEHP) 5 3 9 7
Formaldehyde 4 6 10 8
Nonylphenol 4 7 10 6
Germanium 6 6 10 3
(DMP) 3 1 10 5
Gallium 0 4 10 3
Styrene 4 6 9 6
Ethylbenzene 4 6 3 5
1,1- 4 8 4 6
Tellurium 4 7 9 3
Titanium 0 8 10 6
Thallium 4 3 10 2
A BisphenolA 4 3 10 4
(DBP) 4 7 1 6
1,2 4 6 1 6
Chlorpyrifos 7 5 1 4
Phorate 6 6 1 4
Terbubs 7 3 1 5
Dimethoate 6 5 1 5
(BBP) 0 1 10 5
3.1-:13107 20
R LR, s
103 11-1 1.1 , , ,
105 4 1,2 , A
106 6 » N N-
* 2- 106
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3.1-14
mg/L WHO* -
0.3 0.08
Chlorobenzene 0.1 0.0T 0.03 0.01
0.03
Styrene (Phenylethene) 0.02 0.1 0.004 0.02 0.004 0.02
0.3 0.14
Ethylbenzene 03 07 0.003 | 0.0016 03 | 03 | 03
1,1 0.00614
1,1-Dichloroethane (CCL4-HRL)
A Bisphenol A ' 0.7
LR 0.00002% o
Microcystin LR 0.001 (CCLA-HRL) 0.0013 | 0.0015 [0.0008 | 0.00% 0.001 |0.00F
0.10%
Nonylphenol (CCLA4-HRL) 0.3
1.4
Formaldehyde (Methanal) NA (CCLAHRL) 0.5 0.08 0.5
Dimethyl phthalate '
Thallium 0.002
Dibutyl phthalate 0.0¥

54




2.7-2

mg/L WHO* #
1,2
1,2-Dibromoethane 0.0004| 0.00005 0.0004 | 0.0004
(Ethylene dibromide)
0.17%
Tellurium (CCL4-HRL)
Boron 2.4 ' 4 5 1 1.4 2.4

N- 0.0000006%
N-nitrosodimethylamine 0.0001 (CCL4-HRL) 0.0001 | 0.00004| 0.000%
N- 0.0000002
N-nitrosodiethylamine (CCL4-HRL)
PFOA 0.001¥
Perfluorooctanoic acid (CCL4-HRL)
PFOS 0.0002
Perfluorooctane sulfonat (CCL4-HRL)

0.000744
Germanium

Gallium

(CCL4-HRL)
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0.01

3.1.4
0.01-0.3 mg/L
0.01 mg/L .
97-108
mg/L 3.1-15
3.1-:1597-108
>0.01 mg/L
97 29 0.00146 0 (0%)
98 5 (<0.00025) 0 (0%)
99 5 (<0.00025) 0 (0%)
100 205 (<0.00009) 0 (0%)
101 382 (<0.00009) 0 (0%)
102 438 (<0.00015) 0 (0%)
103 400 (<0.00012) 0 (0%)
104 432 (<0.00022) 0 (0%)
105 435 (<0.00022) 0 (0%)
106 567 (<0.00044) 0 (0%)
107 100 (<0.00013) 0 (0%)
108 50 (<0.00076) 0 (0%)

56
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WHQ

, , 0.004
0.1 mg/L 0.004 ny/L .
97-108
0.004 mg/L 3.1-16
3.1-:1697-108
>0.004 mg/L
97 26 0.00286 0 (0%)
98 31 (<0.00047) 0 (0%)
99 5 (<0.00047) 0 (0%)
100 205 (<0.001) 0 (0%)
101 386 (<0.0005) 0 (0%)
102 438 (<0.00035) 0 (0%)
103 400 0.00057 0 (0%)
104 432 (<0.00023) 0 (0%)
105 335 (<0.00023) 0 (0%)
106 567 (<0.00039) 0 (0%)
107 100 (<0.0001) 0 (0%)
108 50 (<0.00071) 0 (0%)

: mg/L
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WHQ,

J

0.00160.7 mg/L

L

0.0016 mg/L

97-108
0.0016 mg/L 3.1-17
3.1-1797-108
>0.0016 mg/L
97 5 0 (0%)
98 35 (<0.001) 0 (0%)
99 58 (<0.001) 0 (0%)
100 183 (<0.00023) 0 (0%)
101 364 (<0.00048) 0 (0%)
102 438 (<0.00023) 0 (0%)
103 467 0.00028 0 (0%)
104 499 (<0.0002) 0 (0%)
105 435 0.00051 0 (0%)
106 567 (<0.00042) 0 (0%)
107 100 (<0.00Q11) 0 (0%)
108 50 (<0.00@B8) 0 (0%)

58
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1,1-
1,1- 4 (CCLA4)
(HRL) 0.00614 mg/| 97-108 1,1-
0.00614 mg/L 3.1-18 |
1,1-
3.1-:1897-108 1,1-
>0.00614 mg/L
97 29 (<0.00027) 0 (0%)
98 5 (<0.00029) 0 (0%)
99 25 (<0.001) 0 (0%)
100 205 (<0.00011) 0 (0%)
101 386 (<0.00011) 0 (0%)
102 438 0.00016 0 (0%)
103 467 (<0.00011) 0 (0%)
104 499 (<0.00026) 0 (0%)
105 435 (<0.00026) 0 (0%)
106 567 (<0.00047) 0 (0%)
107 100 (<0.000D) 0 (0%)
108 50 (<0.0074) 0 (0%)

: mg/L
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0.105

0.3 mg/L
4 (CCL4) (HRL) 0.105mg/L,
97-108
mg/L 3.1-19 |
3.1-:1997-108
>0.105 mg/L
97 5 - 0 (0%)
98 61 0.000548 0 (0%)
99 38 0.000332 0 (0%)
100 25 0.000258 0 (0%)
101 32 0.0000812 0 (0%)
102 204 0.00024 0 (0%)
103 339 0.00324 0 (0%)
104 272 (<0.00305) 0 (0%)
105 435 (<0.02) 0 (0%)
106 839 (<0.00305) 0 (0%)
107 400 (<0.0012) 0 (0%)
108 400 (<0.00152) 0 (0%)

: mg/L
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A 0.1 97-108
A 0.1 mg/L
3.1-:20 102 5 200 106
839 1 (0.001mg/L) 0.1mg/L,
102105 1,030 0.1mg/L A
3.1-2097-108 A
>0.1 mg/L

97 29 0.0000713 0 (0%)
98 61 0.000075 0 (0%)
99 39 0.00005 0 (0%)
100 25 0.0000032 0 (0%)
101 41 0.0000®9 0 (0%)
102 203 0.00002 0 (0%)
103 328 0.00216 0 (0%)
104 267 (<0.00068) 0 (0%)
105 335 (<0.00054) 0 (0%)
106 839 0.001 0 (0%)
107 400 (<0.0049) 0 (0%)
108 400 (<0.00T74) 0 (0%)

: mg/L
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, LR
LR , WHO
0.00080.0015 mg/L
0.0008 mg/L .
97-108 -LR
0.0008 mg/L 3.1-21 |
0.0008 mg/L -LR .
a
3.1-2197-108 -LR
>0.0008 mg/L
97 5 ND 0 (0%)
98 34 0.000129 0 (0%)
99 35 (<0.00001) 0 (0%)
100 25 0.0000088 0 (0%)
101 | 27 (<0.00015) 0 (0%)
102 | 30 (<0.0001) 0 (0%)
103 12 0.00005 0 (0%)
104 | 121 (<0.0001) 0 (0%)
105 | 42 (<0.00001) 0 (0%)
106 49 0.0002 0 (0%)
107 | 25 (<0.000001) | O (0%)
108 | 27 (<0.00000026)| 0 (0%)

: mg/L

62



4 (CCL4)

(HRL) / 0.081.4 mg/L
0.08 mg/L .
97-108
0.08 mg/L 3.1:22 | 0.08 mg/L
105
3.1-2297-108
>0.08 mg/L

97 29 0.04851 0 (0%)

98 31 0.0444 0 (0%)

99 5 0.02580 0 (0%)

100 |5 0.0065 0 (0%)

101 |5 (<0.00273) 0 (0%)

102 ' '

103 | 17 0.00968 0 (0%)

104 20 0.00658 0 (0%)

105 | 27 (<0.0159) 0 (0%)

106 | 205 (<0.00838) 0 (0%)

107 100 0.0323 0 (0%)

108 | 50 (<0.00725) 0 (0%)

: mg/L
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108

. (Toxicity
review of dimethyl phthalate (DMP), 2010) Lehman (1955)
NOAEL 1834 mg/kg/day 1000 (
) _1993-1996
“ 18 ( 1500 ) 60
60
0.01 (HRL) 0.55
mg/L,
97-108
0.55 mg/L 3.1:23 |
3.1-2397-108
>0.55mg/L

100 12 0.0000078 0 (0%)
101 '

102 228 0.00274 0 (0%)
103 339 0.00232 0 (0%)
104 | 271 (<0.00278) 0 (0%)
105 | 353 (<0.005) 0 (0%)
106 839 0.0118 0 (0%)
107 | 400 (<0.00085) 0 (0%
108 | 400 (<0.00095) 0 (0%)

: mg/L
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0.002 mg/L

0.0001 mg/L
97-108
0.002 mg/L 3.1:24 _ 105
0.002 mg/L 106 200
0.002 mg/L
3.1-2497-108
>0.002 mg/L
100 380 0.00049 0 (0%)
101 23 0.00003 0 (0%)
102 22 0.00001 0 (0%)
103 22 0.00003 0 (0%)
104 22 0.00003 0 (0%)
105 22 0.00005 0 (0%)
106 221 0.002 2 (0.9%)
107 200 0.0001 0 (0%)
108 201 0.00034 0 (0%)

: mg/L
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0.01 0.003 mg/l.
97-108
0.01 mg/L 3.1-25 |
5 200 104
0.55 mg/L 1% 102-106 2,096
9 (0.429%) 0.01mg/L
3.1-2597-108
>0.01mg/L
100 12 (<0.0000004) | 0 (0%)
102 228 0.00174 0 (0%)
103 327 0.00305 0 (0%)
104 283 0.02440 2 (0.7%)
105 365 0.0154 1 (0.3%)
106 839 0.0127 6 (0.7%)
107 400 0.00902 0 (0%)
108 402 (<0.00L72) 0 (0%)

: mg/L
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1,2 , , WHO
/
0.000050.0004 mg/L 0.00005 mg/L .
97-108 1,2
0.00005 mg/L 3.1-26 102 5
200 0.00005
mg/L 1,2-
3.1-2697-108 1,2
>0.00005mg/L
100 | 178 (<0.00024)
101 | 359 (<0.00024)
102 | 350 (<0.00024)
103 | 370 (<0.00024)
104 | 482 0.0033 2 (0.4%)
105 | 375 (<0.0003)
106 | 463 (<0.00043)

: mg/L
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108

4 (CCLA4) (HRL) 0.175 mg/l.
97-108 0.175
mg/L 3.1:27 | 100 106 20
0. 175 mg/L
3.1-2797-108
>0.175 mg/L
100 17 0.00001 0 (0%)
106 20 (<0.0004) 0 (0 %)
mg/L
WHO, )
0.55 mgL s s 1 mg/L .
97-108 1 mg/L
3.1:28 _ 105 18
1 mg/lL 107 200 6 1 mg/L
1 mg/l,
3.1-2897-108
>1 mg/L
105 18 0.04445 0 (0%)
107 200 1.22 6 (3%)
108 200 0.49 0 (0%)

: mg/L

68



N- WHQ )
0.00010.00004mg/L

0.00004 mg/L . N-
4 (CCL4) (HRL) 0.00000069 mg/L
97-108 N-
0.00004 mg/L 3.1-29 . 104 N-
104 105 0.00004 mg/L 106
0.00004 mg/L 300 0.00004
mg/L N-
N- .
3.1-2997-108 N-
>0.00004mg/L
104 | 16 (<0.0005)
105 | 10 (<0.005)
106 132 0.00000157 0 (0%)
107 | 101 (<0.000006) | 0 (0%)
108 | 50 0.00001623 | 0 (0%)

: mg/L
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