87

HERERY—E 200tz e B L
TR P & ESEREE R e
— 7 A BB B AREEE HEE %2 duiiz

ol R

I JIL®I

SGH. FREICEA BHAMEIECE VI BN L, TR AN =X 4
A L7z, AR —ECAONELANEH 2 T b, £hUE, FFEE (7
LYy ) &RklF. WGIMRRICT A2 ETh b,

TAVAEEE (DT [72A08)), 32V FHICAONS X5 REAEEDO
RN F U S E e ARRT - A0 —2OFH L AEDIT S 2
ERTEDLH, ZDFH» I —1a v 3?0 EU-ETS (The EU Emissions Trading
System). 7 * Y 41 ® RGGI (Regional Greenhouse Gas Initiative). MGA
(Midwestern Greenhouse Gas Reduction Accord. WCI (Western Climate
Initiative) % EDOZRALRFED 7 LT v M X ZHHHIG N BREECR R,
DY AT L TH 5o

AR, AR —E 20 E LTo, KEE] (Water Quality Trading :
WQT) 725, HHEN TS, 20134, 7 XY HE#HA (USDA) & BREEILHET
(EPA) &, BRBELBFICHEZ 7203 KERGIZ2 X LOETHHELR—ZAD
TITU—FEIFFT L= =Ty TR T A E KL ORI F
EBXOPEHALEI O Z PRI L. —FH T, BRICBIT AN R ORKS,
SOIIEKERHAEYABMOREL L, RERLCKERFICSETIERAAGE D2
Ly ZEMNHBEE SN TS,

1 EPA “USDA, EPA Partnership Supports Water Quality Trading To Benefit Environment,
Economy,” Newsroom, News Release By Date, December 1, 2013. Accessed October 7, 2014.
http://yosemite.epa.gov/opa/admpress.nsf/d0cf6618525a9efb85257359003fb69d/41888687a8e96f
db85257¢36005830d4!0penDocument.
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LEREEBRY—CRAL LT, 5 2EGE2HIZLTVEDTH S,

ARG N, W - e SIS B AKESEE HIE Lz, BRI IHIED
CLTHbB, WEIDRX I = A LG WAL F O TS & MR T, HEOBRRHI
WS PR EARATE SR ETRRICID fEefCh D12, BUAETRE H o v
FHEIPLZ LYy FEBAL, THICE ST, BEAHIREHOEWHET K2
OPMEEFT 7y P LEIETHLDTH S,

SO X, WHEE AR U CBRAHIBEHOR 2% % % EARE TG 217
)T EICL T HAEEKROHIREH % H/MUEL s SPEHHIR A B 5 2 &
DBHREL R BDTH 5L, KEWGITIX, MIEOHRFARLHIEORK L DI A3
fibhTwa, 29 L7, BROKEFIANOMY AL, 7L Ty bELTH
BOBYIR. D F ) TR P A 2 L OHEEFRICHET 22 LB TE %,
) L7 AL, NEENTEZ DRSO EEbE, N F Y=Y aF
7oy BB TEBAHAPBESNL Z EPMFENLDTH S,

AEEOHMIE. SHT7 AV AICBVWTHEHESNTWS, ARBRT— ¥ 201
L& LCOKERGID, EDO X BEGwRD D LI1Z, BAMIZED L) IZFE S L,
EDL Y BREEF o TV LONEHLNIITLIETH D,

2 CIER, Multiple Ecosystem Markets in Maryland: Quantifying the Carbon Benefits Associated
with Nutrient Trading (College Park: University of Maryland, 2010), 29.
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EHEHENIE, ENENoBHREOPHEEZ I Pu— L T& 5, &) Rl
ANy MDD, ETAHD ZOLEFHEFITE, PHEREREZHIKT S 2 LIS L
THMM A ey T4 THRE LW Bk b, FEHIZE > THIERZY)
W35 Ed, BIMIIEEOHEEZW AT HELLY - - A ERET S
CEIZR), EHIZHRIUCO LB 6 TH b,

o2l RFICE o T HEHBZ BT S LICX o TREAS X — U 2EAL
FTLZEREn, 2L T4 T r—ANEZ NS, BARR
Wik WETLEV RO LA, HRBERELARETLIEVIA Y2y T4 TH
B EVIBETH L, ZORE. MOPORMBENZVRY, £FIZE > TR
AL CIE YR e B 2 RET 5 20 OB 2 B AR AP LEE R, 20
B EICIE R L > TORPEE R 5,

—h AR EZTHZ L. BRAEPHNERE K & 237 /NS P
Hh, —EUCHEENRZ S T LANRO SN D Z iU, HERWE OBk
HIBRIC B3 2 f 2R B HIL, IRIE L 25 5 280w,

KEREBICET2REFNTFEOH b, Bl - A& FAY -7V FF
VEF e AFY A% BIZF -y BT, KA L L TEADED S
TWAFETHD %

Bl AL, BB & 3R ) FFEZ IS L TAICHRERE KD S

3 il — [KEREoRFE SN TBRIENZE] 161 %5 (2011 4). Accessed October 7, 2014.
http://www.env.go.jp/policy/keizai_portal/F_research/{-10-02.pdf.

4 Bl IEEL, ZOEARNES, KEL3FATIGTONE. K54 T71E, LA rerTq
THETHY, FAY, Fr—JIZBVWTHRHENTWS. F25 4713, WBEEENTH Y,
NVF— TITVR, ATV, ARL VIZBWTRHENRTWS, B=54 713, FHEHR
WHTHY, AV 75 F Tx2—VZX ATy b Y FRBLWTHRIHEATYS
Directorate-General for Research, Effluent Charging Systems in the EU Member States
(Luxembourg: European Parliament, 2001).
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1. ZKEHG [ oL 5t

T A AT BT B KERG N KERAED (Clean Water Act: CWA) O —B
ELTITON TS Z DL\, KEREDTIZ. 72 I OWRWE~DTH G
W EEGATIKOPEMZHEI L, KEORKEZZET S HWTHE S Wz T
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HHo JC A 1948 F ATl S N7z FEAKRE 75 G B 1k 3 (Federal Water
Pollution Control Act) T&H - 7225, 1972 FFIZFEARIRICKIE S . 512,
1997 SEDMBIEIZ X . Clean Water Act: CWA & W) AP EE LTV 5,

1977 EO ERYOENE X, 7 A ) h &t OB R EBHIEED R S h
722 & ERIELR#)T (United States Environmental Protection Agency EPA) [
KEHM 70 77 LEEICHT 2HERE 525 2 L, TRES B @E@
K2 BB OMEIrSIEN T2 L2 EDED L7z, 1990 ﬂiﬁ -
CWA ICHET 2V OPDFEIAWIES L, A - BFAHY - ﬂ<$$%%®$ﬁ?
TP Ly DGR EIEENED LN TN D %

CWA Tld. AKIBLOALER - WM - EWF IR 2B - HFFT 5 2 &A%
HIYE ShTwb, FEHINIS, HEDEOKIBENOPEHILEETH S L ED LN
TBY . HIHEYED S OFE LW E O KIBAOHEHITFFTH] & 7> TV 5, FEEZ,
FEHFE2LOP 7 a7 7 A0 BLU, BEORE - B IXHh»15 707 T A
FvlmshTtnid,

CWA Tlid, LI FARMISGERE 2% & O IR OE G S OPEKIRT L TR
e Ly EIEBIHNC X o TREX R ZIT - T & 72 EEBHNIC X 5 KB REIC
BRABHIIARE . KEREICHEDZEMIE 2012 XEHEEICBWTH EPA D
TFHOBRKOEEGZ HDTWS % EPAICE 5T KEREIZDH % B H OHIR
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@ M4k L < ML &

@ MAtkL <1 oIREHHETT]
@D il L~ DU A TR 2
C) MBI 7o Y3 LdEEL v

[y @ siili— elilis|
AZ . : 2y £
A NM A i — iFEIE1
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Guam
Trust Temtories =~
Amencan Samoa ® 2
Northem Mariana

Island

X1 72 HBT BRG] OERIRI
H L : Kibler and Kasturi’

5 HARESIREER JETRO) [RENB T BKE - KaFEHE KT oBhA ], 2012 4, 16.
6 EPA, “FY2012 EPA Budget in Brief,” February 2011. Accessed October 7, 2014.
http://nepis.epa.gov/Adobe/PDF/P100A5SRE.PDF, 9.
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=W TA)ATIE, BECLZKREGED IR LMETH L, RELXIX
L e T AHIERPEDLDOHEREHET 52 &1E, HRWEMETHL, TAUVA
%4 (United States Department of Agriculture: USDA) 121, BEFRDS, B
BZR 8 LW HLE A (Best Management Practice: BMP) %3 A3 5 B2 A
LERZ., COKREMENZL A7 LYy bOWGRICE > THET L L LB, B
ROBMY LA ZH A2 &) BED D 5,

D)%, EPADORZEE USDADJBEN ) AR L —var352L
ATEIR, WBOKEIZE LAY, WEAHES KL 720 TR BROKRER
IO MEL T L TEMMRINAEZEHLE Z EPWREEINL2DOTHL, 29 LT,
WD VIR T & $ o7, KRERELZM LR SEZ, BRETLH L
NTELDTH A,

2. KEWG| 7077 hoEwRbR

ITWZREND L HIZ, 2007 FFOBFE T, 2K 20 MICBWTRERG 071
TIANEBEINT WS, FLR2IKREINTWS L 9H 12, WRI (World
Resources Institute) OFAIZ L 5 &, 2008 4, A H T 57 OKERG |70 7
FANHBHHT, 26 AP THD L) TORETIE, 7 AU HICEPL
TBY, ZoOMIZIE, A=A MFV T3 TUTIL, #FFTLTUTTLN
BHENTWA S, 222 H5JEEE (Types of Trade) ® 9 5, PS i3 55 (Point
Sources) %. NPSZJERJE (Non Point Source) ## L CT\wb, JEME & IX.
FICBLOZ LRI L Twb, SR LI, T FRELBRGERE S T 7% & 0Pk
BFOZEEFBLTODL2E, TEIMERETMEDOHET, 2L Yy bOFRHED
BIhbNTwWbIZENRbNrb, 7L Ty MEENLIIGXRIZ, V¥, EED
% <. COD. BOD RLBAIG G E SN T 2HHHLH 5,

FIREIERIROBE L, BORVRZT) ICH- ) HIEE 425, HEWEIEHO

7 Virginia Kibler and Kavya Kasturi, “States of Water Quality Trading Today,” Ecosystem
Market Place-A Forest Trend Initiative, October 2007. Accessed October 7, 2014.
http://www.ecosystemmarketplace.com/pages/dynamic/article.page.php?page_
id=5335&section=home&eod=1.

8 Mindy Selman, Suzie Greenhalgh, Evan Branosky, Cy Jones, and Jenny Guiling, “Water Quality
Trading Programs: An International Overview,” WRI ISSUE BRIEF -Water Quality Trading
1 (2009): 4.

9 Ibid.
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Hunter River Salinity Trading sheme
South Nation River Watershed Trading

New South Wales, Australia

PS-PS

Exchange market

P Ontario, Canada PS-NPS Clearinghouse
rogram
South Creek Bubble Licensing Scheme New South Wales, Australia PS-PS Clearinghouse
g/lurray-Darhng Basin Salinity Credits Sourheastern Australia N/A Bilateral
cheme
Grasskand Area Farmers Tradable Loads Caltiriite, TS NPS-NPS Bilateral
Program
Bear Creek Colorado, U.S. PS-PS/NPS Bilateral
Chatfield Reservior Trading Program Colorado, U.S. PS-PS/NPS  Sole-source offsets
Cherry Creek Re§ervoir Watershed Colorado, U.S. PS-PS/NPS  Sole-source offsets
Phosphorus Trading Program
%ake Dillion (Dillion Reservoir) Trading Colorado, US. PS.NPS Bilateral
rogram
Long Island Sound Nitrogen Credit Conneticut, U.S. PS-PS Clearinghouse
Exchange Program
Delaware Inland Bays Delaware, U.S. PS-NPS Sole-source offsets
Lower Boise; River Efﬂuent Trading Idaho, US. PS-NPS Bilateral
Demonstration Project
Middle Snake River Demonstration Project Idaho, U.S. PS-PS Bilateral
Minnesota River Basin Trading Program Minnesota, U.S. PS-PS Bilateral
Rahr Malting Minnesota, U.S. PS-NPS Bilateral
1Sbouthern Minnesota Beet Suger Cooperative Minnesota, U.S. PS.NPS Clearinghouse
rogram
Las Vegas Wash Nebada, US. PS-PS Gleanbagoues
(aggregate permit)
Taos Ski Valley New Mexco, U.S. PS-NPS Sole-source offsets
Neuse River Basin Tatal Nitrogen Trading North Carolina, US. PS-PS/NPS Clearmghouse.
Program (bubble permit)
Tar-Pamlico Nutrient Trading Program North Carolina, U.S. PS-PS/NPS Clearinghouse
Great Miami River Watershed Trading Pilot ~ Ohio, U.S. PS-PS/NPS Clearinghouse
Alpine Cheese Company/Sugar Creek Ohio, U.S. PS-NPS Bilateral
Clean Water Services/Tualatin River Oregon, US. PS-PS/NPS Blhireiel
Sole-source offsets
Pennsylvania Water Quality Trading Program  Pennsylvania PS-PS/NPS Exchange market
Virginia Water Quality Trading Program Virginia, U.S. PS-PS/NPS gf;glﬁhouse‘
Red Ceder River Nutrient Trading Pilot Wisconsin, USS. PS.NPS Bilateral

Program

Hi#t : Selman et al. 2008

% PS: 5 (Point Sources). NPS:JE 5 (Non Point Source)
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M5 | (Exchange Market) &3 4 v 54 D &k 5 R LBIZBWT,
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T BB 255 b AEFICHGIFEHEZMIL T 5 L v, EHRGBA S 2010
AR TIT, 25 35T 100 X M O AE SR ASERE S . 5 HAERTI TR E o 72 2
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W& A4 TaADIZHEL. TNETNORE AL 72,

O X)) BEBRIZED S KEIG HEORES M S b, 10, KEH
GIHERA ORETH 2P OMERRTH 5, BT, [RFMHERFHEN
WCKRELSEASIND, FEHBEHRIIBT 2P AMEORHEIEEOMETH %,
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12 Jason S. Parker, Richard Moore, and Mark Weaver, “Developing Participatory Models of
Watershed Management in the Sugar Creek Watershed (Ohio, USA),” Water Alternatives 2,
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ABSTRACT

Watershed Management and Agri-environmental
Preservation: Water Quality Trading
in the United States

Takuo Nakayama

These days, Ecosystem markets that use market mechanism are given
attention because of their flexibility and cost effectiveness. This system sets
credits then let them tradable. Furthermore Water Quality Trading (WQT)
scheme is discussed as an important Ecosystem market method recently. Most
WQT schemes are carried out in North America.

WQT is emission trading in order to improve water quality in rivers, lakes
or marshes. By the same manner as the emission market for carbon dioxide,
the player who has high marginal abatement costs purchases pollution credit
from another player who has low marginal abatement costs, instead of
reducing emissions. Market-based programs to reduce pollution are not new in
the United States.

In WQT, credits are trading between Point Source (PS) and Nonpoint
Sources (NPS). Credits are generated by NPS dischargers represented by
farms. The credits will be purchased by PS polluters represented by factory or
sewage disposal plant. In this scheme, the purpose of both watershed
management and agri-environmental conservation would be achieved at the
minimum social cost.

The purpose of this paper is to clarify the theory, situation, and the
problem of WQT in the United States,

First, I survey mainstream environmental policy methods for water
quality conservation. Environmental policy methods are divided into two types:
direct regulation and economic methods. Furthermore, economic methods are
divided into two types: tax (surcharge) and emissions trading. The economical
method has the advantage of cost effectiveness better than direct regulation.

On other hand, emission trading can regulate gross emissions. WQT is
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categorized emission trading.

Next, I review WQT in the US. Most WQTs are implemented as a part of
the Clean Water Act (CWA). Conventionally CWA has imposed direct
regulation, but the cost has been expensive. Therefore, Water Quality Trading
was installed as a cost effective method to control total emissions. Between PS
and NPS trading, credits are generated by NPS discharger like a farm. The
credit will likely be purchased by a PS that needs to meet its permit right. I
classified ongoing WQT markets into four types.

Then, I discussed WQT’s three problems. The first problem is locating the
source of emission. If buyers of credits concentrate in a particular place, a “Hot
Spot” would occur. The second problem is the uncertainty of NPS. NPS is
influenced by the weather and seasonal elements. Monitoring will be difficult
because of these uncertainties. The third problem is how to keep incentives for
participants. Some WTQs do not work well because they cannot give enough

incentives to the core participants.






