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1.1

1.1.1
1970C  45)
1979C 54
COD( ) T-N( ) T-P(
COD Le [kg/day] (ch ch Cei Qci Ceo Qco)x 103
Ln [kg/day] (Cni Qni  Cno Qno)x 103
Lp [kg/day] (Cpi Qpi Cpo on)x 103
L [kg/day] C (C
)
Q

(Eq. 1-1)
(Eq. 1-2)
(Eq. 1-3)

Cj, Ci, Co



COD
COD C C
Cco ( S55.7.1) 16
16
Cco x
16
2 (Eq. 1-4)
16
Cco
10 (1
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1 2
Ce 50 80 50 80
50 40
Cc 50 60 40 50
Cco Cei Ccj
Cei Cg
C
C
C 16
Cno Cpo 85
Cni Cpi 85
C
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C
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1-3

[ton/day] 17(2005) 21(2009)
COD 210.3 193.0
208.1 199.0

15.7 13.9
COD 186.0 167.0
129.0 123.0

10.8 9.6
COD 561.0 537.0

475.1 46.0

30.5 29.5

2004( 17)
COD
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2008( 20)
2004( 16) 43.2 2009( 19) 46.7
16 19 23
(2
2007( 19)
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( 17 26 )
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1.2.2
2006( 18) PRTR( : Pollutant
Release and Transfer Register) (
1-3 PRTR )
1-4 (
1,1- 1,3- )
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COD
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1.2.3

SS
BOD(COD )
COD
SS COD BOD COD
(COD)
SS
SS
SS COD
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1/6

1.2.4 (3)

wt%

40
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@

COD

)

COD(BOD)

SS

COD

COD

COD
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3

COD(BOD) SS COD(BOD)

) SS ( )

pH
COD

pH

ey
N OPS )

pH
COD

24

COD

NazS
H-2S
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COD

SS

90

6
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(@

SS COD

®

SS

SS ( )
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1.2.4

(1

(1 6

0.4pm
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(2)

(3

( 2008 )

(UASB/EGSB

CO2

BOD 2,000 mg L1

COD
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( 1-5)

Lo ooodd

HEH Oooooo
D?D ,/ ) 000
LT
| =S UE g [N ooo
m[m) =
1-5

@) (pH (ii)

@

(i) pH
pH

29

Gv)

pH




(iii)

Giv)

1000

30



COD
COD

HiEK

1-6

pH

©  pH i) (iid) ( )
Gv) ( )

@) pH

20 35 pH 6 8 2.0 mg/L
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(i1)

(iid)
BOD
BOD 100 (3 5) (0.5 1)

Giv)
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(4)

(HAP)

COs2

HAP MAP
(MAP)
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2008 )

20 30

MAP

P. stutzeri NT-1

100%

(MAP)
12
750 mg
pH=8.0 40

1%

90

m3

95
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(5)

1-7

(COD

)
( 1-8)

35

1-7)

(SS)
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2.1

2.1.1
30
(1970 ) 1993( 5)
16
( 2)
1998( 10)
300
( )
WHO
)

PRTR

37



() (NITE)

(D
(2008 )
(PEC)
50 kg (Eq. 2-1)
( [pg/(day kgl ( [ug/LDx ( 2[L/dayl)+ ( 50[kg]) (Eq. 2-1)
(Eq.
2-1)
2-1
LDso(
50 ) NOAEIL(
)
(1- /) (pKa)
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LDso
NOAEL
( )
(SF)
NOAEL
NOAEL
NOAEL
LOAEL(
) NOEL ( ) LOEL ( )
NOAEL
MOE(
Margin of Exposure)
MOE NOAEL
10
10 MOE
100 MOFE
10 MOE 100
MOE 10
NOAEL
LOAEL LOAEL 10 NOAEL

(LOEL NOEL )

39



10

LED1o  POD(Point of Departure) POD
(SF: Slope Factor [mg/kg/day]1)
SF
106
106 105
105
PEC PNEC(
Predicted No Effect Concentration) (HQ)
HQ HQ
(TDD) TDI NOAEL
LOAEL UR( )
__PEC (Bq. 2-2)
PNEC
HQ <0.1
0.1<HQ<1
1<HQ
PNEC
PNEC
2-2 PNEC
(
LCso 1,000
LCso 100
NOEC 100
NOEC 10

40




(2)

TDI NOAEL

TDI
TDI NOAEL MOE

5 MOE
1 MOE 5
MOE 1

1x 104

(3) NITE
NITE (MOE)
MOE (UFs)
UFs

MOE UF

(World Health Organization)
WHO
TDI

_ TDI xbwx P
C

GV

41

(UF)

NOAEL

WHO

(Eq. 2-3)



bw C P

(IPCS: the International Programme on

Chemical Safety) (IARC: the
International Agency for Research on Cancer)
FAO/WHO (JMPR) FAO/WHO (JECFA)
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2004(

16)
1,4-

2-3

(

2-3)

0.002mg/L

0.002mg/L

1,4-

0.002mg/L

0.002mg/L

NOAEL

0.02mg/L

TDI( )
10

0.3-0.2mg/L,

LOAEL NOAEL

0.02mg/L
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LOAEL TDI

(PEQ)

10

2,4-

)

2003(
81

15)

5mg/L 2mg/L (

44




0.06mg/L A 0.7mg/L
0.8mg/L
A 0.05mg/L 2mg/L
A 1mg/L 0.3mg/L
10
2008( 20)
11 11
2-5
2-5 )
PRTR EU
(H18)
[kg/year] EU WHO EU
507 o o o
28,437 o o
LAS 42,059 o o
673 o o) o
4-t- 0
2,4- o
1,560 o o o o o
93 o o
10 o o
53,448 o
@]
(a) (PAH) | © 0 0 0 0
(
COD
COD A C
( 2) A mg/L
100
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2007( 19)

COD
COD
2008( 20)
16
10 DO
75
DO

46

COD

30

DO

10

30

DO



(DO)

DO 5 mg/LL

SS
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COD

TOC

COD TOC

1/40 1/60
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2.1.2

COD ( )
2-6
2-6
COD
30
[mgO/Ll] (CODMn )

COD COD

JISK0806COD

TOC( )

TOC
TOC COD
(VOO)
TOC

49



TOD(

TOD
900
pH
COD
TOD
pH
COD

24
COD

TOC TOD

COD

DO

50




2.2

2.2.1

(U.S. EPA: Environmental Protection Agency) 1972
(CWA) ( 3)

CWA 101 (a)

CWA 301 (g

307 (a)

U.S. EPA

(CMC: the Criterion Maximum Concentration)

Continuous Concentration)

(BCT) (BPT)
(BAT)

Clean Water Act

(CCC: the Criterion

51



1986 U.S. EPA Gold Book

( 4 1968 Green Book 1973 Blue Book
1976 Red Book )
“Gold Book (Appendix XI)” CMC
Cccce
2-1

4

(

)

U.S. EPA

(the Human Health Guidelines)
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304

conventional Pollutant Control Technology)
Practicable Control Technology)

Technology Economically Available)

CWA
(BCT: Best
(BPT: Best

(BAT: Best Available

BAT BCT BPT
( ) 2-7
2-7
BAT
BAT
( )
(
pH BCT
BCT
POTW
BOD COD )
EPA
BPT
(BAT BCT )
U.S. EPA
BCT
POTW BPT
POTW
BCT BPT BCT
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(NPDES: National Pollutant Discharge Elimination System)
(TMDL: Total Maximum Daily Loads)

Dooooooogd O
NN
DOoO0o000oooood -
DoO00000oooood
Oooooooodt
1
000000000000000000d
303(d)y OO0 1
O
TMDLs LI
oooo O / \
NPDES OO0 OO0 ODooooo00ooooog
ODooooood 0000oo00oooogd
O N/
N
2.2 CWA
U.S. EPA
2.2 CWA
EPA
CWA 303 (d)
303 (d)
TMDL
TMDL
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TMDL
Eq.2-2

TMDL = > WLA+ > LA+ MOS

WLA(Wasteload Allocation)

MOS(Margin of Safety)
TMDL
TMDL
TMDL (Point Sources)

(WLA)

(Nonpoint Sources)

NPDES

NPDES

56

TMDL

(Eq. 2-4)

LA(Load Allocation)

NPDES



(PAH )
EPA

CWA
CWA 208

319
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CWA (Great Lakes) (Chesapeake Bay)
(Lake Tahoe) (Lake Champlain) (Lake

Pontchartrain) (Hudson River)

2-3 CWA
WorldAtlas.com
(1 (Great Lakes)
(
) 1978
(Grate Lakes Water Quality Agreement)
(LaMP: Lakewide Management Program)
LaMP
LaMP 22
PCB DDT
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2-8

LaMP

2-8 LaMP

LaMP

2020 9

PCB

PCB

PCB
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PCB DDT 18
PAH
(TECQ)
(PEQ)
3
2004

U.S. EPA (Program Report on the Grate Lakes Water Quality Agreement

60

)




(2)

EPA

(3

Commission)

PCB

(Chesapeake Bay)
D.C.
(Chesapeake Bay Program)

(New England Interstate Water Pollution Control
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USEPA 199 NPDES WET(
Whole Effluent Toxicity)

1980

WET (WET Test Method)

WET
1985 (TSD: Technical
Support Document for Water Quality-based Toxics Controls) (1991 )

0.3 (TUa)
1.0 (TUo)
( )
RWC(
Receiving Water Concentration) (Eq. 2-3)
C
RWC =% Ce (Bq. 25
Q. + (pmf)Q,
RWC TUs Qe
Qs Ce pmf WET
RWC ( 0.3TUa
1.0TU.)
WET (WET limit)

(MDL - 1.6TUc) (AML - 0.8TUc)

WET TRE( Toxicity Reduction Evaluation)

TRE
WET

62



U.S. EPA

(NOAA: National Oceanic Atmospheric Administration)

NOAA

(National Ocean Service)
(Dissolved Concentration Potential: DCP)

(Eq. 2-4) DCP
(Estuarine Export

Potential: EXP) DCP

1 —
DCP = &— N (Eq. 2-6)
Vi V,
Qs
Vi
Vi:
N:
( )
NOAA
(NEEA: National Estuarine Eutrophication
Assessment) NEEA

16
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16

NEEA ( )
[mg L1}
( )
a [ug Chla L]
( 20 20 60 60 )
(SAV: Submerged Aquatic Vegetation) (%]
[-]
[-]( )

( 50 100 25 50 25)
o [-] ( )
o ( ) [mg suspen. Matter L]
o [mg C m3 day1] ( ( )
o [grams C] ( )
o [-](
o [-] ( N/t P/Si )

)

o [-]( )
o [Tons year1] ( )
o [m-2] ( ( )
o [-] ( )

(BMP: Best Management Practice)
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(1

20
1987

( 1983 )

1987 2000 40
15 58
19 15 39 49
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)

[mg/L]
1 0.01
2
3 0.01
4 0.05
5 0.01
6 0.0005
>
8
9 0.02
10 0.002
11 12- 0.004
12 11- 0.02
13 -12- 0.04
14 111- 1
15 1,1,2- 0.006
16 0.03
17 0.01
18 13- 0.002
19 0.006
20 0.003
21 0.02
22 0.01
23 0.01
24 10
25 10
26 0.8
27 1
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