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PBS Special Report - April 2009
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Highlights: Poisoned Waters

• More than three decades after the Clean Water Act, iconic American 

waterways like the Chesapeake Bay and Puget Sound are in perilous 

condition and facing new sources of contamination.

• The USGS research on the Potomac River poses some troubling 

questions for the 2 million people who rely on the Washington 

Aqueduct for their drinking water.

• "The irony is that everybody looks at that [picturesque] scene and 

thinks that it's great. But in point of fact, not 100 feet away from 

where they are drinking a nice glass of wine off their white linen, 

there is this unbelievable gunk coming out of the end of this pipe." 
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Drainage into Gulf of Mexico
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Groups Urge Action in Gulf of Mexico

“Environmental groups and scientists have issued a call for President 

Barack Obama and Congress to take immediate steps to reduce the 

dead zone in the Gulf of Mexico.”

“Supporters say a systematic approach is critical to better 

understanding and managing the water pollution across the 31-state 

Mississippi and Ohio River basins.” 

• April 22, 2009 Houma Today, Louisiana
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Meeting Water Quality Targets

Trading Technologies BMP

Water Quality Target
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EPRI’s Interest in WQT

• EPRI wants to establish a project where power companies will 

participate as buyers and/or sellers of nitrogen credits.  

• Such a project will allow power companies manage their nitrogen 

discharge with WQT.

• Project will serve as a model for other trading programs in the U.S.

http://www.lacity.org/san/htptop10/gallery.htm
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Project Origin: EPRI WQT Focus Group

Began November 2005

• Tennessee Valley Authority

• Southern Company

• Minnesota Power

• Hoosier

• Duke Energy

• American Electric Power
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Rationale

• N load from power plants may increase in near future

– Selective Catalytic (and Non-Catalytic) Reduction (SCR, SNCR)

– Flue Gas Desulfurization (FGD) 

– CO2 scrubbing (amine or ammonia based sorbents)

• New NPDES permits may have more stringent limits on N discharges

• Potential reduction in cost of compliance by trading N & P loads with 

other sources 
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Nitrogen in Power Plants

Power Plant Ammonia Pathways
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Characteristics of Successful Water Quality 
Trading Programs 

• Approximately 80 WQT pilot projects, feasibility assessments, and 

trading programs have been conducted throughout the U.S. in the 

last 15 years.

• Few have resulted in actual trades. 

• These projects, assessments, and programs provide lessons regarding 

characteristics that may promote or hinder success of WQT. 

Appendix A: EPRI Report 1014646, August 06
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Considered WQT Pilot Programs

• Ohio River Basin

• Chesapeake Bay 

• Catawba River Basin

Options presented to EPRI Advisors, June 2007
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EPRI Report: Water Quality Trading Programs 
Pilot Project Review

Screening Criteria Ohio River Chesapeake Bay Catawba River Basin

Pollution cap - measurable and restrictive   

Type   

Timing   

Nutrient discharge regulations   

Nitrogen   

Phosphorus   

Permitting cycle   

High Compliance Costs   

High variability in pollution control costs   

PS - Facilities with high impending treatment costs   

NPS – Reduction costs   

Basis for strong credit supply and demand   

Baseline for PS and NPS (% reduction for all sources)   

Industry mix   

Seed funding (multiple potential funding sources)   

Program champion   

Lead identified   

Supporting organizations identified   

Conducive regulatory environment   

Interstate Coordination   

Organizations   

Regulatory authority   

Stakeholder Willingness   

Buyers   

Sellers   

Public   

Methods for calculating pollutant equivalency   

Modeling for load allocations   

Modeling   

WQ Data   

Prepared By Shaw Environmental 
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Project Area
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Ohio River Basin Chosen

• High nutrient loading

• Pending regulatory program will create potential

• WQT credit demand

• Presence of multiple sources of N & P

• Regulatory climate favorable to WQT

• Presence of numerous coal-fired power plants with  potential or actual 

N loads

• Many stakeholders: Farmers, WWTP, Power Industry

• Links to Gulf of Mexico Hypoxia issues
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Ohio River Trading Program Goals

• Participants will achieve cost-effective outcomes

• Add WQT trading to the toolbox of large set of stakeholders

• Ecosystem Service Benefits

• Regional Effort

• Collaborative process

• 3-5 years to established program (trading in 1-2 yrs)
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Ohio Basin Power Plants



Point Sources in Project Area

Provided  by Kieser & Associates
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• Point/Point - Point source pays another 
point source for reduction credits

• Point/Nonpoint - Permitted and non-
permitted sources with voluntary 
(market driven) credit generation

• Non-point/nonpoint - Regulated 
nonpoint source such as municipal 
storm water permittees and unregulated 
nonpoint sources such as agriculture

Trading Types



Treatment Costs

Source: EPRI Business Case, Prepared by Shaw Environmental and Kieser & Associates
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Ecological Foundations

• Project is committed to using available science to inform the structure 

of the trading program to improve ecological outcomes.  

• There will be compromises across social, economic, and ecological 

elements.

• Goal is to understand how these compromises will affect in-stream 

concentrations of nutrients and, when possible, assess impacts to 

broader ecological elements. 

• Scenario: having a credit trading ratio of 2:1 instead of 3:1 will result 

in an additional xx pounds of nitrogen into a particular segment of 

water.
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Watershed Modeling

Watershed Analysis Risk Management Framework (WARMF)

Dr. Arturo A. Keller, Ph.D.

Bren School of Environmental Science & Management

University of California, Santa Barbara
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Download WARMF from EPA
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Applying WARMF to Ohio River Basin
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Total Nitrogen Areas with Potential

Reference level = 1.5 mg/L 2.5 mg/L
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TN Load
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Temporal Pattern of WQ Exceedance
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Types of Analyses

• Modeling nutrient fate and transport within the basin

• Evaluating effectiveness of BMPs at different scales

• Studying the effects of specific nutrient trades

• Evaluating different “what if” scenarios that the stakeholders would 

like to try

• Informs key technical questions (trading ratios, discounting)

• Helps to evaluate potential ecological benefits of trading programs

• Helps to develop and inform a water quality monitoring program



30© 2009 Electric Power Research Institute, Inc. All rights reserved.

Investigating Credit Stacking with GHGs

Adam Diamant, EPRI Global Climate Program

• Demonstrating the potential to achieve large scale, cost-effective 

GHG emissions offsets by reducing N2O emissions from agricultural 

crop production.

• EPRI developed this project in collaboration with one of the world’s 

foremost experts on non-CO2 GHG emissions from agriculture:

Dr. Phil Robertson, 

Professor of Crop and Soil Sciences

Michigan State University (MSU). 
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Benefits of Regional WQT Program

• Save millions of dollars in future start-up and program costs 

(compared to many small, localized trading programs)

• Allow point sources with multiple discharges to manage compliance 

needs under one primary trading framework

• Incentivize non-point source load reductions

• Provide uniformity in credit calculations across basin 

• Legal framework for interstate trading 

• Support nutrient standards development with modeling applications 

and flexible compliance tools

• Centralize trading debate/program design efforts to facilitate multi-

state communication

Flexible, cost-effective compliance options with 

greater net environmental benefits
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Project Summary

• This project will be a regional multi-credit trading program and 
represents a comprehensive approach to designing and 
developing markets for nitrogen, phosphorus and potentially 
GHG credits. 

• Due to the large set of 

stakeholders in the project area, 

this effort will allow power 

companies, farmers, and 

other industrial dischargers to 

work together to improve water 

quality, minimizing costs to the 

public.



33© 2009 Electric Power Research Institute, Inc. All rights reserved.

Supplemental Project (1018855)

• Organization and 

Facilitation of Stakeholder 

Group 

• Support Trading Program 

Design 

• Continue Watershed 

Modeling (WARMF)

• Evaluation of Credit 

Stacking with Carbon and 

Water quality credits
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Project Website:  www.epri.com/ohiorivertrading



Jessica Fox, Project Manager

Phone: 650-855-2138

Email: JFox@epri.com

Project e-mail: 

ohiorivertrading@epri.com

www.epri.com/ohiorivertrading
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