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2000 EPA 30

Browner EPA 1 1970
1960~70
EPA 1970 the Clean Air Act 72
2 the Federal Water Pollution Control Act
2 EPA
30
(Lakes) (Estuaries)
EPA 2
2000
2000
Amount Good but
Total Assessed* Good Threatened Polluted
Waterbody Type Size (% of Total) | (% of Assessed) | (% of Assessed) | (% of Assessed)

o Rivers 3,692,830 699,946 367,129 59,504 269,258

= = (miles) (19%) (53%) (8%) (39%)
Lakes 40,603,893 | 17,339,080 8,026,988 1,348,903 7,702,370

(acres) (43%) (47%) (8%) (45%)

T Estuaries 87,360 31,072 13,850 1,023 15,676

L | (s5¢. miles) (36%) (45%) (<4%) (51%)

EPA National Water Quality Inventory 2000 Report
(Rivers) (Lakes) (Estuaries)
19% 43% 36%
Cuyahoga

1199 6 22

2 1977 The Clean Water Act




Polluted 39%
Threatened 8%  Polluted 45%

but Threatened 4% Polluted 51%

Good 53%
Good but Threatened 8%
Good 47%  Good but
Good 45%  Good

30
2 1994 2000
1994 2000
60

1994 1996 1998 2000

O 36 36 35 39

] 37 39 45 45

O 37 38 43 51

EPA Water Quality Report



2000
1
2
3
1
2
3
EPA Water Quality Report 2000 1 3
(the Clean Water Act)
1972
3
EPA
O
Titlel
Title2
Title3
Title4
Title5
Title6
EPA
3 2002 URL http://www.epa.gov/waterscience/pc/revcom.pdf
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EPA EPA

(aquatic life) (fish consumption)
(drinking water supply) (shellfish harvesting)
(wildlife) 4
5
6 8
30 1972
3 2
3 1
1974
20
960 10 6
1,170 13

swimming

1975 11



Non-point Source NPS
NPS 4
82 84
NPS

4000 Nonpoint sources |
3500 |_— —— —
3000t |
25001 |
™ 2000F |
1500t |
1000t |
5001 |
0 Point
source
o 3204 1070 1035 659 695 1495
] 615 337 495 170 68 330
) Carpenter et al., 1998.
NPS
Point Source PS
NPS
USDA EPA NPS
35 EPA 8
1000 6
110
1 EPA
NPS
¢ 1000 2,500 1,000 700 10



National Pollutant Discharge Elimination Systems

PS
Pollutant Discharge Elimination Systems

NPDES

NPDES National

40

NPDES

Best Management Practice(

NPDES
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EPA

PS



2500 28

1990
NPDES 87 93
Total Maximum Daily Load Program
Total Maximum Daily Load TMDL
TMDL 1972
80
70 80
PS( )
TMDL
NPDES PS
TMDL
TMDL 5
1) 7
2)
3)
4) (Load Capacity)
5)
"1
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Load Capacity LC 3

Load Capacity(LC) = WLAs + LAs + MOS

WLAs: Waste Load Allocations PS
LAs: Land Allocations NPS

MOS: Margin of Safety

LC
WLAs LAs
NPS
PS PS

PS Regional Water
Quality Control Board

Implementation Plan

TMDL

TMDL
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EPA
EPA 1997
140 340

990

SO2 NOx

TMDL

mobility

2000 (watershed)

13



EPA

1980
1996
EPA 1999
37 2003 1
EPA

TMDL

TMDL
NPS
8

A)

NPDES

NPDES

B)

TMDL
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C)

sediment load
9 cross-pollutant trading

pH BOD2 DO

D)
TMDL PS
NPS
E)
EPA TMDL
Pre-TMDL TMDL Pretreatment Trading
12 Intra-Plant Trading
F)

10
11
12

(Biological Oxygen Demand)
(Dissolved Oxygen)
NPDES

15
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G)

1) EPA

2)

NPDES

3)

NPS

4)

5)

aggregation

6)
H) EPA
EPA
EPA
Point/Point PS

Point/Non-point PS NPS

13 )
16

NPDES TMDL

13



Pretreatment

Intra-Plant

EPA

Trading Ratio

75 92

Point/Non-point

NPS
NPS
“ Trading Ratio” Trading Ratio
Load Capacity
Trading Ratio
A B
Trading Ratio $10/kg
A
100kg
A 100kg
B A 100kg 1000
50kg 100kg+ 2 Trading Ratio  50kg
@)
A 100ky B 50kg
A
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200

96

Trading Ratio

Driving Force

EPA
PS
TMDL

18

PS



Cc D
100kg/day 100kg/day

100kg/day 100kg/day
$30/Kkg $10/Kg
$3,000/day $1,000/day
100kg/day
C $3,000/day D
$1,000/day
C D
100kg/day 100kg/day
Okg/day 300kg/day
$30/kg $10/Kg
$0/day $3,000/day
(buy) 200kg/day (sell) 200kg/day
$13/kg
$2,600/day -$2,600/day
100kg/day
(Trading Ratio=2:1)
$2,600/day $400/day
$400/day $600/day
( ) 100kg/day
D 100kg/day 3 C
$13/kg D C 200kg/day
Trading Ratio 2 1 C 100kg/day
C $2,600/day D $400/day
C $400/day D $600/day
200kg/day 300kg/day
100kg/day Trading Ratio
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90

1999 11 EPA 31

No Trading

Ratio
Grassland Area Tradable NPS

1 PS/PS 98~ 11
Loads Program (CA)

’ San Francisco Bay Mercury PS/ 96 31
Offset Program (CA) '
Bear Creek Trading Program ~

3 PS/NPS 90
(CO)

Cherry Creek Basin Trading PS/PS ~ ~

4 . 33
Project (CO) PS/NPS o 13731

5 Lake Dillon Trading Program PS/NPS 84~ 21
(CO)

Long Island Sound Trading ~

6 PS/PS
Program (CT) %

Tampa Bay Cooperative Some ~

7 .

Nitrogen Management (FL) types o N/A

8 Cargill and Ajinomoto Plants PS/PS early
Permit Flexibility (I1A) CBOD 90s
Lower Boise River Effluent PS/PS Some

9 | Trading Demonstration PS/NPS 97" tVDes
Project (ID) yp
lllinois Pretreatment Trading | Multi Pretreat ~

10 ment 96
Program (IL) ple trade
Specially Minerals, Inc. in ~

11 PS/NPS :
Town of Adams (MA) 9 21

12 | Town of Acton POTW (MA) PS/NPS | 98° 31 | NPS
Maryland Nutrient Trading PS/PS ~

13 :
Policy (MD) PS/NPS % 21

20




Kalamazoo River  Water

. . PS/PS ~
14 | Quality . Trading PS/NPS 96
Demonstration (MI)
15 | Traing ol Development PS/pS | mid- Same | z005
g P PS/NPS | 90s” types
(M1)
Minnesota River Nutrient PS/PS ~
16 . .
Trading Study (MN) PS/NPS %8 31
. . - ) CBOD
17 | Rahr Malting Permit (MN) CBOD PS/NPS 97 2:1
Southern  Minnesota Beet
18 | Sugar  Cooperative  Plant PS/NPS 99~ 2.6:1
Permit (MN)
19 Chesapeake Bay Nutrient Some 08~ Some
Trading Program (Multi) types types
Neuse River Nutrient
20 | Sensitive Water Management PS/PS 95~ 2:1
9 PS/NPS '
Strategy (NC)
Tar-Pamlico Nutrient PS/PS NPS
21 | Reduction Trading Program PS/NPS 90 2:1
(NC)
Passaic Valley Sewerage Pretreat
22 | Commission Effluent Trading ment 94~ 96~ 5.4
Program (NJ) trade
Truckee River Water Rights ~ TDS, DO
23 .
and Offset Program (NV) PS/NPS 99 N/A
New York City Watershed
24 | Phosphorus  Offset  Pilot PS/NPS 97" 31
Program (NY)
25 Clermont County Project ps/NPs | o7
(OH)
Delaware River Basin Trading | CBO | PS/PS ~
26 . . 1
Simulation (PA) D PS/NPS % 11l
Henry County Public Service
27 | Authority and City of | TDS | PS/PS 98~ 11
Martinsville Agreement (VA)
Virginia Water Quality
PS/PS - ,
28 Improvement Act and PS/NPS 96 11
Tributary Strategy (VA)
PS/PS
% Wisconsin  Effluent Trading PS/NPS 97~ 91
Rule Development (WI) NPS/NP '
S
I Fox-Wolf Basin Watershed PS/PS 97"
Pilot Trading Program (WI) PS/NPS
31 Rock River Basin Pilot 96 1.673.7: | Trading Ratio
Trading Program (WI) PS/NPS 1

“A Summary of U.S. Effluent Trading and Offset Program” (1999, USEPA)
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TDS14

PS INPS 31 25
NPS NPS

NPS

Trading Ratio

Trading Ratio 11 31
Trading Ratio

PS
Trading Ratio
No.31
Rock River Basin Pilot Trading Program 96
No0.8,11,12,18 NPS
No.18 SMBSC
(Southern Minnesota Beet Sugar Cooperative) Plant Permit
SMBSC 4
SMBSC
14 TDS: Total Dissolved Solid( )
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BMP15
BMP
SMBSC SMBSC BMP

PS NPS
CDM

TMDL NPS PS
PS NPS
PS

Cross-pollutant trading
Cross-pollutant trading
No.17 Rahr Malting Permit (MN)

CBOD(Carbonaceous Biochemical Oxygen Demand)

16

90
99

2003
EPA

15 Best Management Practices
16 1 CBOD8

23



(Water Quality Trading Policy)
EPA

NGO

TMDL
1 TMDL
NPDES
1 EPA

24

10



Cco,
40
10
EPA
NPS(
NPS
PS

90
EPA

2003

NPS

TMDL

25

1
EPA

10

2002 5 EPA

EPA

PS

PS



PS TMDL
TMDL
TMDL

2000 79.4

423

14

COD 3

26



Draft Framework for Watershed-Based Trading (USEPA, May 1996)

A Summary of U.S. Effluent Trading and Offset Projects (Environomics, Nov. 1999)

Summary of Participant Recommendations For a Trading Framework (US EPA, Sep. 2000)

Fertile Ground (World Resources Institute, 2000)

Draft Report on the Environment 2003 (US EPA, 2003)

Protecting the Nation’s Waters Through Effective NPDES Permits (US EPA Office of Water, Jun. 2001)

US EPA
Ms. Lynda Wynn (Office of Water)
Ms. Tunis Catherine (Office of Water/ Water Permits Division)
Mr. Patrick Bradley (Office of Water/ Water Permits Division)
Ms. Claire Schary (EPA Region 10/ Office for Innovation)
World Resource Institute
Ms. Suzie Greenhalgh (Senior Economist Information Program)
Ms. Siet Meijer (Economist Information Program)
California State Water Resource Control Board

Mr. Jonathan S. Bishop (Chief, Regional Programs)

Website
USEPA (http://www.epa.gov/owow/watershed/trading.htm)
Environmental Trading Network (http://www.envtn.org/index.htm)
WRI Nutrient Net (http://www.nutrientnet.org/prototype/html/index.html)

Natural Resources Conservation Service (http://www.nrcs.usda.gov/technical/nutrient.ntml)
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Leading POLLUTANTS in Impaired
Rivers and Streams

Total Rivers and Streams
3,692 B30 miles

1% 19%

ASSESSED

Mot
Assessodd

ASSESSED Rivers and Streams
£99 946 miles®

9%

61 %

426,633
Cood

miles
269 258
milles

IMPAIRED

Leading Pollutants/Stressors Miles
Percent of IMPAIRED River Miles
0 10 20 30 40 50 a0
T T T T T T T
Pathogens (Bacterla) _ @3 431
Sl tatlon _ 84,503
Habitat Alterations [ 58,807
Coopgen-Depleting Substances | |GG 55,308
Nutrients ] 53,870
Thermal kodifications ] 44,967
Metals ] 41,400
Flowe Alteratlons ] 25,155
0 ; 15 15
Percent of ASSESSED River Miles

Pathogen: , Siltation: , Habitat Alterations:
, Nutrients: , Thermal Modifications: , Metals: , Flow Alterations:
Leading Sources Miles
Percent of IMPAIRED River Miles
] 10 20 30 40 50
I T T T T T
Agriculture I 128,859
Hydmloglc Madification ] 53,850
Habitat Modification ] 37,654
Urban Runofi/Storm Sewers | [N 34,871
Forestry ] 28158
Municipal Point Sources I 27 hEa
Resoure Extraction I 27 605
L I I I I
0 5 10 15 20
Percent of ASSESSED River Miles
Agriculture: , Hydrologic Modification: , Habitat Modification:

Runoff/Storm Sewers: , Forestry:

Extraction:

, Municipal Point Sources:

28

, Oxygen-Depleting Substances:

, Urban

Resource



Leading POLLUTANTS in Impaired Lakes*

Total Lakes
40.6 million acres

4354
ASSESSED

&

ASSESSED Lakes
17.3 million acres?

450,

IMPAIRED
7.7 million acres

Leading Pollutants/Stressors Acres
Percent of IMPAIRED Lake Acres
a 10 0 0 40 50
I T 1 1 T 1
Nutrents I |02
Metals - ] 3,220,650
Siltatian ] 1,585,383
Tatal Dissclved Solids ] 1,497 828
Crgygen-Depleting Substances _ 1,123,432
Excess Algal Growth ] 057 048
Pesticidas [ £32,717
L 1 1 1 1
0 5 10 15 20 5
Percent of ASSESSED Lake Acres
Nutrients: , Metals: , Siltation: , Total Dissolved Solids:
Oxygen-Depleting Substances: , Excess Algal Growth: , Pesticide:
Leading Sources Acres
Percent of IMPAIRED Lake Acres
o 10 0 El] 40 50
I T T T T
Agriculture | 3,158,393
Hydrolagie Modifications ] 1,413,624
Urban Runcff/Storm Sewers _ 1,388,327
Monpolnt Sources _ 1,045,036
Atmospherk Deposition _ $83 935
Municipal Polnt Sources ] Q43,715
Land D sposal [ 856,585
L | | | |
0 ] 14 15 20
Percent of ASSESSED Lake Acres

Agriculture: , Hydrologic Modification:

, Atmospheric Deposition:

, Land Disposal:

, Urban Runoff/Storm Sewers:

, Municipal Point Sources:

29

, Nonpoint Sources:



Leading POLLUTANTS in Impaired Estuaries

Total Estuaries
B7. 369 sqquare miles

A40
Mot

Assessed

36%
ASSESSED

ASEESSED Estuaries
31,072 square miles

15,676
square
miles

IRED

Leading Pollutants/Stressors

Square Miles

Percent of IMPAIRED Estuarine Square Miles

0 10 20 W 40 50
T T T T T T
Metals I o
Pesticides I 5,985
Cygen-Depleting Substances ] 5,324
Pathogens (Bacteria) ] 4,764
Pricrity Toxic Organic Chemicals | (| N R AAAEEEE 3,652
PCBs [ ] 2,622
Total Dissobved Solids [ ] 2,494
| ] 1 ] ] ]
] 5 10 15 20 25
Percent of ASSESSED Estuarine Square Miles
Metals: , Pesticide: , Oxygen-Depleting Substances: , Pathogen:

Organic Chemicals:

, PCBs, Total Dissolved Solids:

Leading Sources

Square Miles

hunicipal Point Sources
Urban Runoff/Storm Sewers
Industrial Discharges
Atmospheric Deposition
Agriculture

Hydrologic Modifications

Resource Extraction

Percent of IMPAIRED Estuarine Square Miles

o) 10 20 30 40

5,779
5,045
4116
36032
2,811
2171
1,013

: 10
Parcent of ASSESSED Estuarine Square Miles

15 20

Municipal Point Sources:
Atmospheric Deposition:

Resource Extraction:

, Urban Runoff/Storm Sewers:

, Agriculture: , Hydrologic Modification:

30

,Priority Toxic

JIndustrial Discharges:



