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PBS Special Report - April 2009

~ FRONTLNE
POISONED WATERS

A far-reaching investigation into America's great waterways. They are in peril. There's a newwave
of pollution that's killing fish, causing mutations in frogs -- and threatening human health.

— » ‘[ " Watch the full program
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So What's Safe to Eat & Drink? ; =, : Introduction

D>

Weren't Our Waters Supposed to Be Cleaned Up Years Ago?

| Want to Get Involved...
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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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I 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

CPE' ELECTRIC POWER
o
RESEARCH INSTITUTE

© 2009 Electric Power Research Institute, Inc. All rights reserved. 6



Meeting Water Quality Targets

Trading Technologies BMP

Water Quality Target
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I 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.
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http://www.lacity.org/san/htptop10/gallery.htm

I 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)
— CO, 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

© 2009 Electric Power Research Institute, Inc. All rights reserved.
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Nitrogen in Power Plants
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I 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

AN

Shaww Shaw Environmental, Inc.
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I Considered WQT Pilot Programs

« Ohio River Basin
« Chesapeake Bay

e Catawba River Basin

Options presented to EPRI Advisors, June 2007
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I 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 requlatory environment

Interstate Coordination

Organizations

Regulatory authority

Stakeholder Willingness

Buyers

Sellers

Public

Methods for calculating pollutant equivalency

Modeling for load allocations

Modeling

WQ Data

00000 ~aalaaaalllaa@aa0~0~000000

O aaaaaanaaa@aaad@dddlaad0d oo~~~

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

Ohio River Power Stations

New Cumberland
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14 states >200,000 mi @ 116PowerPlants [}l 539 Industrial fadlities . 1911 POTWs

Provided by Kieser & Associates Source: EPA BASINS



I Trading Types

* 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
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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

CI:E' ELECTRIC POWER
o

. . . RESEARCH INSTITUTE
© 2009 Electric Power Research Institute, Inc. All rights reserved. 23



Download WARMF from EPA

ﬂ? 'ﬁ? [E"P%Watershed Analysis Risk Managerment Framework (W, ., l l ﬁ - B Eég = I-_;}F‘age L

U.5, ENVIRONMENTAL PROTECTION AGENC”
Ecosystems Research Division Bl share

Recent Additions | Contact Us sSearch: O alese & This Area|

You are here: EPA Home # athens ®» wwotsc » html #» Watershed Analysis Risk Management Framework (WARMF)

ERD Home Watershed Analysis Risk Management Framework (WARMF)

Ll ERD To facilitate TMDL analysis and watershed planning, WARMF was developed under
Visitor Information sponsorship from the Electric Power Research Institute (EPRI) as a decision support system ~ WWQTCS Home
L for watershed management. The system provides a road map to calculate TMDLs for most * Technical Support
G BB LRl oy entional pollutants (coliform, TSS, BOD, nutrients). It also provides a road map to guide s Tools
Research Areas stakeholders to reach consensus on an implementation plan. The scientific basis of the model » Watershed Models
and the consensus process have undergone several peer reviews by independent experts R .
Opportunities under EPA guidelines. WARMF is now compatible with the data extraction and watershed . Ef;gs
Staff delineation tools of EPA BASINS. WARMF is organized into five (5) linked modules under one, . WAMView
GIS-based graphical user interface (GUI). It is a very user friendly tool suitable for expert = SMM
Education modelers as well as general stakeholders. * WARMF
* Water Quality Models
WARMF Components * WASP
* QUALZK
The Engineering Module is a GIS-based watershed model that calculates daily runoff, shallow * Aquatox
ground water flow, hydrology and water quality of a river basin. & river basin is divided into a * EPD-RIVi
network of land catchments {including canopy and soil layers), stream segments, and lake By namic, Models
layers for hydrologic and water guality simulations. Land surface is characterized by land use / . EFI::t.:
land cover and precipitation is deposited on the land catchments to calcuate snow and saoil * EPD-RIV1

e T B B T T s I T T I = T o I e el L LT
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Applying WARMEF to Ohio River Basin

Allegheny

Beaver

Muskingum

YWabash

" Licking

Kentucky =

Cumberland
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Total Nitrogen Areas with Potential

Total Nitrogen, mg/l (maximum 1 day)
18.458

2.5

0.0594126

Reference level = 1.5 mg/L
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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

© 2009 Electric Power Research Institute, Inc. All rights reserved.
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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 N,O emissions from agricultural
crop production.

« EPRI developed this project in collaboration with one of the world'’s
foremost experts on non-CO, 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

© 2009 Electric Power Research Institute, Inc. All rights reserved. 31

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

ELECTRIC POWER
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Project Summary

« Due to the large set of
stakeholders in the project area, D
this effort will allow power
companies, farmers, and
other industrial dischargers to
work together to improve water

quality, minimizing costs to the
public.

* 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.
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Supplemental Project (1018855)

« Organization and

Facilitation of Stakeholder

Group
» Support Trading Program
Design

e Continue Watershed
Modeling (WARMF)

« Evaluation of Credit
Stacking with Carbon and
Water quality credits

© 2009 Electric Power Research Institute, Inc. All rights reserved.
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Ohio River Basin Trading Program for Water Quality and

Greenhouse Gases

Water quality Irading is on innovaiive marketbased approach
to adhisving warer quality standards through programs that
allow emitiers to purchase pallution reductions from ancther
source. Contrel costs for any one pellutant can differ from ane
emitier o ancther, ond water quality rading provides an option
for meefing pc”uhcr parmit faigels ina costeffecive manner.
Similarly, corben credit markets enable the most costeffective
solution for meeling mh:ip:lred caroon caps. Prcp;'hf des\gnecl
and daployed, the proposed trading program in the Chic River
Basin wil produce both greenhouse gas (GHG) and water
quality credits, protecting wotersheds at lower overall costs.
This project will be a firsotitskind regional mulficredit trading
program ond represents ccrrp(e|’£—ns'rUE approoch fo
dasigning and developing markats for nikogan, phasphons
and GHG credits. Due o the large sat of stokeholdars in the
project area, this effort will allow power companies, farmers,
and other industrial dischargers to werk fogether to improve
weater quality, minimizing costs to the public and stakeholdars.
The program will also benefit recaiving water bodies that are
now threglened by nifrogen and phuspwous pCl”L'\UH.

Value

The desigr ord adup’icr of market mechanisms offers a
Hexible opproach fo :irdhg the lowest cost opfions for
imprawing water quality and reducing GHG emissions. The

s Costeffective opfion for reducing nitrogen
discharges and greenhouse gas emissions

+ Innovative approach to “stack” carbon and
nitregen credits

+ Rigorous, ecologically based trading program
design that unravels local/regional regulatory and
stakeholder complexities

+  Framework for long-ferm water quality
management in the Chio River Basin

s Implications for improvements in the Gulf of
Mexico hypoxic zone

+  Early experience understanding the role of trading
in future company compliance strategies and
business p|unning

demensiration of @ widescale, multipcllutant CI:JPIOOCI'I
enhances the value above a single pollutant credit markat.

This wark is fimely as exising challenges to mest nutrient
discharge limits may ba omplified by incresed effiuent
d\s:hulges of nitrogan |due to operation of air p\:"uhun
controls), coupled with more stringent water qualify based
imits for suface waters.

Drivers and Trends

EPRI racently complated o feasibility analysis for multistate
waler quality rading in the Chio River Basin [EPRI Report
1015409). By paricipating in o regional trading program,
power companies could receive benefits as either a
purchaser or as a provider of cradits. The banefits of
parlicipafion moy be realized as a longderm comgliance
strolegy, an inkerim strategy prior o facility upgrades, or for
compliance during difficult seasonal discharge management
pericds. The EPRI study alse ideniified robust and diverse
stakeholder inerest and willingness amang various

stakeholders to parficipate in mulficredit, egional rading
program for the Chio River

n addiion io deve—b:hg a regiuncﬂ walar -:|U:||iry I'ﬂd\rg
program for nitagen and phespharus, this project will build on
EPRl work fo quantify greenhouse gas credits for avoided
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Project Website: www.epri.com/ohiorivertrading
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About EPRI

Members

| ’ Search ] Search Tips

Research Portfolio  Applying Results Events Careers

Newsroom EPRI Collaboration

Cvenview | Ohio River Basin Trading Pilot Project

You are here: Eesearch Portfolio = Environment =

Water & Ecosystems = Chio R
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Water and Ecosystems Research

== Water and Ecosystems

2009 Research Offerings
== View the 2009 Water and Ecosystems
Research Portfolio

2008 Research Summaries
== Water Quality Criteria Development and
Assessment - Program &3 [110KBE FOF)
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Contral costs for any one pollutant can differ fram one emitter to
another. Water quality trading (WWQAT} is an innovative market-
based approach to achieving water quality standards that allows
emitters to purchase pallution reductions from another source. A
trading program enables facilities facing high pollution control
costs to buy reductions fram another facility with lower pollution
control costs. The net effect is the same water quality
improvements at lower. more efficient costs. Today, a few states
have trading frameworks in place or in development but none
operate on an interstate or regional basis. EPRI recently
completed a feasibility study for a regional water quality trading
pragram in the Ohio River Basin and is currently working with
stakeholders and trading partners to develop a working pilot

Ohio River Basin Trading Pilot Project

nrniert FPRI leade thie effnt with einnnft frnm Kiecer & Acanrciates 117 American Farmland Troet
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Jessica Fox, Project Manager
Phone: 650-855-2138

Email:

Project e-mail:

www.epri.com/ohiorivertrading
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