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1
A 95 D
Y GNI NP
A B C=B/ D=A/C

1 181.70 51,700 3.59 50.64 1
2 99.50 36,550 2.54 39.23 2
3 89.70 36,620 2.54 35.30 3
16 10.74 5,490 0.38 28.19 4
4 65.00 38,410 2.67 24.39 5
5 61.60 40,180 2.79 22.09 6
8 39.50 29,320 2.03 19.41 7
6 55.60 42,670 2.96 18.78 8
7 51.80 40,650 2.82 18.36 9
9 34.40 27,570 1.91 17.98 10
10 31.60 27,250 1.89 16.71 11
11 27.00 28,460 1.98 13.67 12
14 10.80 14,410 1.00 10.80 13
17 8.24 17,690 1.23 6.71 14
13 16.00 36,170 251 6.37 15
12 19.30 44,970 3.12 6.18 16
15 10.74 35,990 2.50 4.30 17

13 17.85 150 5,301.45

20 35.70 200 10,531.50

25 66.15 250 18,599.70

40 196.35 300 29,184.75

50 357.00 350 41,626.20

75 963.90 400 58,119.60

100 1,909.95
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M3
1-10 7.350
11-30 9.450
31-50 11.550
50 12.075
10.84
20-30 |
596~9% ()
010 -042 ( -0.10
100
965
-1.03% 4 5
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27 3
4 93~96
93 94 95 96
510.6 490.7 474.7 461.0
-0.42% 0.10% -0.16% -0.07%
97.9 106.9 98.6 115.8
5.4 10.3 13.6 3.8
925 96.6 85.0 112.0
+ 2.
5 97~100
97 98 99 100
460.1 609.8 814.4 965.3
-0.24% -0.58% -0.70% -1.03%
147.1 237.7 281.5 236.5
135 4.5 - -
133.6 233.2 281.5 236.5
(Efficiency Principle ) 3. (Financial Requirement Principle)
4. (Public Health Principle)
(Equity Principle)



5. (Environmental Efficiency
Principle)
()
1.
(
x(1 )
2.
95
7 2.9 96
34 2.2
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5%~9%

5%~9%
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86
(
4502 11382 /M 92
1645 I 12 ) 3.41
8.8
44.56%
@) 30%
1~10 10
30%
@) 25
20%
20
3 20
1645 M
20
3)
51 51~200
1998
200
6 ( )
( 30%) | ( 11.17%)
( ) ) ( ) ( )
% % M) M) (M)
1 10 25.92 35.04 7.35 7.35 (0.0%) 7.35 (0.0%)
11-20
( 1 ) 16.96 275 9.45 9.45 (0.0%) 9.45 (0.0%)
21-50
( 3150 ) 15.84 31.54 11.55 12.71(10.0%) 13.86 (9.0%)
51-200 7.58 5.27 12.075 14.73 (22.0%) 16.91 (14.8%)
201 1t 33.71 0.65 12.075 16.23 (34.4%) 20.10 (23.8%)
10.08 12.11 13.76
1.302 2.69 2.69
11.382 14.80 (30.00%) 16.45 (11.17%)
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( )
( 20%) | ( 20.44%)
) ) ( ) ( )
% % ( V) ( IV ( IV
1 10 25.92 35.04 7.35 7.35 (0.0%) 7.35 (0.0%)
1113%0 16.96 275 9.45 9.45 (0.0%) 9.45 (0.0%)
21-50
3150 15.84 31.54 11.55 11.90 (3.0%) 13.86 (16.5%)
51-200 7.58 5.27 12.075 12.92 (7.0%) 16.91 (30.9%)
201 33.71 0.65 12.075 13.64 (13.0%) 20.10 (47.4%)
10.08 10.97 13.76
1.302 2.69 2.69
11.382 13.66 (20.00%) 16.45 (20.44%)
8
4,502 5% 6% 7% 8% 9%
(1) 16.45 16.78 17.67 18.55 19.44 20.32
( 1) 106 114 132 151 170 188
() (©)
(4)
©)
1,247
9
105 ) (1)

105
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10.1

39.3

1.7

138.0

178.6

60 CMD

83.3

30.0

4.8

526.0

13.0

45

12.2

4.0

19.3

5.7

52.0

3.4

5.9

3.7

94 98

1.0

6.7

15.6

5.9

14

1.2

1.0

1.2

1.8

60.1

2.8

1,247

10




(

)

(1)

2)

~155

92

10

12

25

11

(1)

)

©)

1)

)

24

95%

105

27

20



98

9.3

27

10

4~9

20~30

12



10

(98

27 3 @

)

/

)

98
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16.78
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10.5
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(Innovation)
(Knowledge)
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97

(Quality)
(Credibility)

14

94

92

89

87
5.Howe,C.W.,Water Resources Planning in a
Federation of States Equity versus Efficiency,
Natural Resources Journal,36(1), 1996
6.0ECD, Household Water Pricing in OECD
Countries, May 1999.




Br -
BrOs WHO
10ug/L
BrOs’
(TiOy) uv
BrOs
BrOs’ TiO;
uv
uv
TiO; 185nm
500~650u g/L
BrOs’ 99
BrOs 1
M g/L
GAC TiO; UV-254nm
BrOs
90
BrOs
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- (B rO3_)
/
Br
Bromate ,
BrOs
BrOs
BI’Og_
bromofom bromoacetic
acids bromophenols
aldehydes assimible
organic carbon, AOC
Bros ™ pH
HOBr BroO
BrOs
pH BrOs
HOBr HOBr
pH
Br03' Br03'
pH
pH
pH [2]
BrOs
BrOs
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70 2
BrOs 5u g/L
Life-time 10 10000
BrOs
[3] D/DBPs
BrO; MCL 10p g/L B
BrOs
BrOs
= C+BrO; - BrO+ = CO,
= C+2BrO - 2Br+ = CO;
=C = CO,
BrOs BrO
Br- Br
BrOs

isolelectric point, pHzpc
acid-basic groups

[5-7]

p Hzpc B I’O3_

(Heterogeneous photocatalysis reaction)

(8]

[9]

(valence band, VB) ()
(conduction band, CB)
(electron-holepair)
H.O O
o
Oy O3 OH’
TiO, ZnO CdS WOs;
TiO;
/ pH
(DO) (OH
scavenger)
uv < 320 nm
(OH radical)
(visible light)

( TiOyNd TiO, Pt
TiO, Co SrTiO; nitrogen-containing ZnO

ZnO" Fe,03 ZnO” WO; )
[10]

(Fe™)

16



185 nm
BrOs uv 254nm
BrOs uv
BrOs (1]
BrO; —— BrO+0,
BrO” — Br+ %Oz
uv BrOs
0.6~60 900~1900 M
w/cm?
BrOs
uv BrO3z
TiO,
Y -A|203
BrOs
BrOs
BI’O3-
()
TiO,
1
1 TiO,
(FESEM)
( 2
) 10x60 (ID x H)
uv
UV-254 UV-185 ( 2

27 3
UV-254  UV-185 )
1 TiO,
2 TiO,
GAC Y _A|203 3
4 BrOs*
1 (TiOy)

Index Nano-size
Appearance White powder
Content of titanium
oxide (%) >99%
Grain size (nm) 10~20
Specific surface area
(m'lg) >0
Loss of weight in 05
drying (%) '

Loss of weight in 10

burning (%)

pH vale of aqueous
suspended metter

7-8(untreated type)

2 UVv-254  UV-185
UV-254 UV-185
17 3/4 17 3/4
20w 20W
254nm 185nm
15w 15w
(HxD) 435x25mm 435x25mm
0.425A 0.425A
()
1.TiO,
46 g pH
HNO; 2~3 0.5g
GAC Al,O3 7.1065g

17
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Titanium Tetraisopropoxide
12
GAC
Al,O; 400°C 1
FESEM
EDS X-ray
GAC Al0;

TiO,

SEI 30Ky X10000 1um  WD54mm

1 Electron Image 1

3 GAC/TiO,FESEM

3
2.
640p g S5y M
TiO, AlLO3 AlOs/ TiO,
GAC GACITIO;
150rpm
BrO;s

e e AR,
[ a 2 K 4
ull Scale 100 cts Cursar T 0000 ke

40 50 60 70 80

2theta(deg.)

20 30

EDS X-ray
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3.BrOs
BrOs’
640p g 5y M
TiO, GAC/TIO,
Al,O3/TiO, uv
BrOs
BrOs
uv
TiO; BrOs 254nm
180nm UV
BrOs Sy M 1y M
uv
254nm  180nm
uv BrOs
4.
IC
BrO; Br
( )GAC GACITIO,
GAC BrOs
4 a GAC BrOs
4 b
TiO; GAC GACI/TIO; BrOs
GACITIO; BrOs
GAC
TiO;
GAC GAC

27 3 @
T|02 BrOs
GAC GACI/TIO,
5 GAC
GAC/TIO,
350-400
mesh
700
__ 600 —6—350~400 mesh
= —B8—80~120 mesh
2 500 A —a— 40~60 mesh
5 400 §
€ 300
c
8 200
S
8 100 (a)
0 L
0 200 400 600
700
600 (&
< R
2 500 X
S 400
S
£ 300
& 200 —6—350~400 mesh
§ —B8—80~120 mesh
100 —A— 40~60 mesh (b)
0
0 200 400 600
Reaction time(min)
4 GAC
GAC/TIO, BrO5 (a)GAC
b GAC/TIO,
7Y
0.00 @ y = -0.001x - 0.1868
0.20 y = -0.0013x - 0.3429
-9- 0 350~400 mesh
i~ 080~120 mesh
o -
©-0.40 § Q4 40~60 mesh
(&) A
~-0.60
f=
-0.80 (a)
= -0.001x - 0.4335
-1.00 i ‘
0 200 400 600
Reaction time(min)
0.00 &
010 pA y:-o.ooosxdo.osn
-0.20
= 030 .0012x - 0.1318
(@)
S 040 ] (b)
£ -050 0 350~400 mesh
-0.60 O 80~120 mesh O
-0.70 A 40-60 mesh y =-0.0008X"- 0.0772
-0.80 ‘ ‘
0 200 400 600
Reaction time(min)
5 (@GAC (b)GAC/TIO, BrOs

/
19
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&

( )UV-254 GAC GACITIO,
BrOjs
UV-254 GAC GACI/TIO,
6 UV-GAC BrOs
GAC
BrOs
GAC/T|02 Br03'
TiO,
7 UV-GAC
UV-GACI/TIiO, BrOs
3 k
GAC Br03'
( )BrOs3 Br
700
~ 600 A —6— 350~400 mesh
S 500 [f —E—80~120 mesh
£ 400 —A— 40~60 mesh
& 300
g 200
3 100 (@)
0
0 20 40 60 80 100 120 140
Reaction time(min)
d
2
E 300 ¢ —6—350~400 mesh
£ 200 - —B—80~120 mesh
O 100 - —A— 40~60 mesh
0
0 20 40 60 80 100 120 140
Reaction time(min)
6 UV-GAC
UV-GAC/TiO, BrO;5
(@)UV-GAC(b)UV-GACITIO;

20

In(C/Co)

In(C/Co)

(

150

0.00
y=-0.0077x - 0.1816 O 350~400 mesh
020 0 80~120 mesh
A 40~60 mesh
-0.40
-0.60 y = -0.0067x - 0.3681
-0.80 o
-1.00
y = -0.0033x - 0.4884 B (a)
-1.20 ‘
0 50 100
Reaction time(min)
0.00

=-0.0033x - 0.0182

0.10 g O 350~400 mesh
-0.20 080~120 mesh
-0.30 A 40~60 mesh
-0.40
-050 - y=-0.0031x-0.1498
-0.60 - y=-0.0038x-0.1183 (b)
-0.70 .
0 50 100 150
Reaction time(min)
7 GAC GAC/TIO,
(a)GAC(b)GAC/TIO,
8(a) BrO; GAC
BrOs Br-
8(b) BrOs’ Br-
50~70 30~50
) uv TiO,
BrOs
9(a) uv 254nm
BI’Og_
uv 185nm
BrOs
9(b) TiO,
BrOs
UV-254 BrOs
UV-185
99 10
BrOs
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3 k
GAC GAC/TiO, UV-GAC UV-GAC/TIO,
350~400 mesh 0.0010 0.0003 0.0033 0.0033
80~120 mesh 0.0013 0.0012 0.0067 0.0031
40~60 mesh 0.0010 0.0008 0.0077 0.0038
140 650
_120 | —e—350~400 mesh < 640
2 100 —8—80~120 mesh g 630
3 | —A—40~60 mesh T 620 —6—UV-185
S 80 2 610 UV-254
g 60 © 600 o
5 5500 |
g 40 S 580 |
S 20 L, (@) S 570 | (a)
o | O 560
0 50 100 150 0 50 100 150
Reaction time(min) Reaction time(min)
100 700
1 J 600 —B— UV-254/Ti02
R 2 500 _
£l é 100 —6—UV-185/Ti02
N — £ 300
“al ST o 350-400 mesh § 200
e —5—80~120 mesh c
10 —A— 40~60 mesh (b) 8 100 (b)
7 . . . , 0 JaWAWAY N O
\VAvAwAW) \) \ )
0 25 50 Reac“o:zme(mm) 100 125 150 0 50 100 150
Reaction time(min)
8 BrO3 9 uv BrO3
Br (a)Br (b)Br @) uv BrOs
(b)UV/TIO, BrO;
TiO, 700
g 600 3;"':
2500
() uv AlLO3/TiO, s 400
BrO. £ 0o —B— UV-185/TiO2
rOs 3 I —A— UV-185/Ti02-Al203
S 100 |
1 S NEEE— 5B
Al203/TiO2 =2500mg/L  Bros 0 Reaction time(min) 150
UV-185 99 10 UV-185
BrO;
12 UV-185
Al,O3/TiO,
K UV-185 BrO;s” Langmuir-Hinshelwood

21
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700
= 600 (e
2500 . .
S 400 —6— Al203/Ti02(non-light)
= 300 A —E—A|203/Ti02(UV-254)
£ 200 —a— AI203/Ti02(UV-185)
(&}
S 100
O
0 P
0 50 100 150
Reaction time(min)
11 Al,O3/TiO,
BrOg
0.00 Py =y oo o~
050 4 y = -0.0004x - 0.056
-1.00 y =-0.001x - 0.0708
g 150 y =-0.0574x - 0.2794
T o 0 AI203/Ti02(non-light)
OAI203/Ti02(UV-254)
-2.50
A AI203/TiO2(UV-185)
-3.00 L A L L L L
0 20 40 60 80 100 120 140
Reaction time(min)
12 Al,O3/TiO,
BrOs -
- KH
k 13 BrOs

80~1280p g/L

14 Langmuir-Hinshelwood
Ku=0.011m%g- min k=0.0478
g/m?
() GAC GAC TiO, GAC/TIO,
BrOs GAC
GAC/TIO;
GAC

22

0.50
80ug/L
0.00 6168%9&
_-0.50 A 320ug/L
3 l640blg/L
S-1.00 O 1280pg/'L
£.1.50
-2.00
-2.50 ‘ ‘
0 10 20 30 40 50
Reaction time(min)
13 BrOs’
35
30 |
=257
£ 20
% 15 |
O 10 |
0 500 1000 1500
Cong/l)
14 TiO,/UV-185 BrOs
Langmuir-Hinshelwood Model
Active sites TiO,
() GACI/TIO, BrOs
GAC TiO,
BrOs
() UV-254 UV-185
BrOs UV-185 30%
UV-254
() UV-185/TiO, BrOs
99 UV-254/TiO,
BrOs
UV-185
()
UV-185/TiO, BrOs



TiO,
TiO; Y
-Al,03 TiO,
TiO; BrOs
99
() TiO,/UV-185
BrOs

Langmuir- Hinshelwood
KH=0.011m3/g.min
k=0.0478g/m3 - -

1. 1997 ”

2.Brunt, R., Bourbigot, M., and Dore , M.,”The
Influence of the Ozonation Dosage on the
Structure and Biodegradability of Pollutants in
Water, and Its Effect on Activated Carbon
Filtration,”Ozone Sci .Eng.,4:15-32,1982.

3.USEPA Office of Ground Water and Drinking
Water, ”Draft D-DBP Rule” ,Washington,D.C.,
1994,

4.Servais, P.Billen, G., Bouillot,P.,and Benezent,
M.,”A Pilot Study of Biological GAC Filtration

in Drinking Water Treatment,” Jour.Water
SRT-Aqua.41:3:163-168,1992.

5.Siddiqui,M.,Amy, G. L., and Rice, R.
Q.,”Bromate lon Formation:A Critical

Review,”Jour AWWA, 87:10:58-70, 1995.
6.WHO 1993 ,”Guidelines for Drinking Water
Quality “, Volume 1,Recommdations , Genwva.
7.Amy, G M., et al, “Threshold Levels for
Bromate lon  Formation in
Water,”IWSA Workshop, Paris, 1993.
8.Roland, B., “Optical and photoinduced electron
transfer in ion pairs of coordination compounds”,
159,

Drinking

Coordination Chemistry Reviews, \ol.
257-270, (1997).
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9.Xie, Y., Yuan, C., “Photocatalysis of neodymium
ion modified TiO, sol under visible light
irradiation”, Applied Surface Science, Vol. 221,
17-24, (2004).

10.Emeline, A.V., Otroshchenko, V.A., Ryabchuk,
V.K.
photostimulated heterogeneous reactions in the
interstellar medium and on primitive earth:

and Serpone, N, “Abiogenesis and

Relevance to the genesis of life”, J.
Photochemistry  and  Photobiology, C:
Photochemistry reviews, Vol. 3, 203-224,

(2003).

11.Siddqui , M ., Amy , G ..Zhai , W . and
McCollum , L ,”Removel of bromate after
ozonation during drinking water treatment ,”In
Disinfection by-products water treatment , R.A
., Minear and GL., Amy , CRC press ,
N.W.,1996.
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93
4
Procter & Gamble
(Division of
Labor)
(Integration) Drucker(1974)
(Society of Institutions)
Suboptimization
Drucker (Management by
Objectives)
Drucker (Motivation)
(Participation)
- Connor 1974
- (Process)
Optimization (Functions)
91

24



P-D-C-A
Management Cycle 1

(Planning) Policy
Strategy Procedure
Schedule Budget
Objective
(Doing)

(Checking)

27 3 @

Performance Standard
(Acting)
Drucker (1954) (Management
by Objectives MBO)
(Top-down) (Bottom-up)

25
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of Enterprise

of Goals

(

)

)

27 3

(McGregor)
The Human Side

Theory Y the Integration

(Staffing)

26

(Organizing)
(Directing)
(Controlling)
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7M(Manpower,Morale,Money,
Material,Machinery,Market,Method)

3
()
(Internal Environment)
(
) ( ™ Manpower,

Morale, Money, Material, Machinery, Market,
Method)

(External Environment)

1. (Market Environment)
2. (Macro-Environment)
3. (Extra-Environment)

27
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(Quality)
(Innovation) (Credibility)

(Knowledge)

~

(96~105 )
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N

(1)
2)

27 3 @

(3)
(4)
1
()
98 (Responsibility Center)
(
)
(
C ) ()
2 98
22 4,536
1,738
90.93%
39 3105
22.36%
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(Controllable)

P D C A

91

93
P D C A

() (Planning)
98

30

2.

(

(Requirement)

(1)

@)

3)

4)

()

)

(Doing)



a b~ W N -

1.
2.
1.
2.
)
5
() (Checking)
2.
3.
1.80/20 () (Acting)
80% 20%
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1. 95
2. 72
) 3. 92
4.Connor, Patrick E., Dimensions in Modern
Management, Boston: Houghton Mifflin, 1974.
5.Drucker, Peter F., Management: Tasks,
Responsibilities, Practice, London: Heinemann,
1974.
8%
P D C A
(
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TWMCO5 FSS00
TWMCO05

FSS00

96 FEWS_TAIWAN_OC
FSS
FEWS
1a)  1(b) 1.
2 3
TWMCO05 4 5
TWMC00 6 7
TWMCO00 8
2,
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Group B2 1x10°
Group C 6u g/L 4p g/l 4p g/l
1x10° 0.6u g/L
Group 3 0.4p g/L  0.4p g/L 2
12 95
321 4
1 1
3
6.2x10% 8.4x10°  7.9x10°(mg/kg/day)*
1.8x10° 95
2.4x10°  2.3x107(u g/L)* T
1
321
6
3
10,457,974 CMD
2 1x10™ 3
2,895,774 CMD
60u g/L 40p g/L  40p g/L
1
(no/L)*
CASRN (mg/kg/day)™
67-66-3 B2
75-27-4 B2 6.2x102 1.8x10°®
124-48-1 C 8.4x10? 2.4x10°
75-25-2 B2 7.9x10°° 2.3x107
1. http://www.epa.gov/iris/  online 8/15/2008
2.
2
ng/L
1x10* 1.8x10°® 6x10" 2.4x10°° 4x10* 2.3x10” 4x10°
1x10° 1.8x10°® 6x10° 2.4x10°® 4x10° 2.3x10” 4x10*
1x10°® 1.8x10°® 6x10*! 2.4x10°° 4x10* 2.3x107 4x10°

http://www.epa.gov/iris/  online 8/15/2008

47




(o] 27 3

28% 0.00730 /
7,562,200 CMD 0.00951 / 0.00755 /
72%
P<0.005
4
95 4
4 95 321 95
0.00788 /
321 Lifetime Average Daily
0.00788  / Dose, LADD .
0.00740 /
LADD:CXIRXEFXEDxf: X X X X
BWx AT X
3 95
CMD

530 0 530

14,200 0 14,200

15,123 0 15,123

1,230,322 0 1,230,322

1,626,599 7,562,200 9,188,799

9,000 0 9,000

2,895,774(28%) 7,562,200(72%) 10,457,974(100%)

95 9% 8 [
4 95
mg/L
12
233 0.00740 196 168 153

201 0.00788 (73%) (61%) 0.00730 (529%) 0.00951 (48%) 0.00755
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C IR 2L/day f 90% BW 60kg
EF 365daylyr  ED 7oyr AT 10yr
0.00788x2x365x70x0.9
LADD = =2.364x10*mg l kg | day
60x365x70
(Cancer Risk, CR)
CR:i=LADDxSF=2.364x10"x6.2x10%=14.7x10°=15x10"
(Cancer Risk, CR)
CR:=LADDxSF=2.364x10"x8.4x107=19.8x10°=20x10"
(Cancer Risk, CR)
CR:=LADDxSF=2.364x10"x7.9x10°=18.7x10"=19x10" 1.9x10° 2x10°
> CRi  CR:+ CR: + CR:=15x10°+20x10"°+2x10°=37x10"
Slope Factor, SF 10%
3 3 5
6.2x10*  8.4x10°
7.9x10°(mg/kg/day)” 1
3 5
0.00788 /
70
0.00788 /
70 37 0.02 /
0.08 / 10
[9
0.08 /
3 5 95
0.00788 /
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