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INDIVIDUAL TO CONTACT REGARDING CHANGES TO THIS
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CAPTION: Docket No. 2013-1612-RUL. Consideration of a petition
for rulemaking under Section 20.15 of 30 Texas Administrative Code (TAC)
Chapter 20, Rulemaking.

The petition was filed with the Texas Commission on Environmental
Quiality by the Dallas County Medical Society on August 28, 2013. The
petitioner is requesting amendments to 30 TAC Chapter 117, Control of Air
Pollution from Nitrogen Compounds, Subchapter E, Multi-Region
Combustion Control, Division 1, Utility Electric Generation in East and
Central Texas. The petitioner is requesting a rulemaking that further limits
nitrogen oxides (NOx) emissions from electric generating units in East and
Central Texas by requiring that certain coal-fired power plants in East
Texas meet more stringent NOx emission standards based on selective
catalytic reduction technology within five years, specifically the eight coal-
fired electric generating units located at Big Brown Steam Electric Station
(Freestone County), Monticello Steam Electric Station (Titus County), and
Martin Lake Electrical Station (Rusk County). The petitioner is also
requesting that the commission hold a public hearing to accept comments
on this rulemaking. (Javier Galvan, Terry Salem) (Project No. 2013-060-
PET-NR)
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Texas Commission on Environmental Quality
Interoffice Memorandum

To: Commissioners Date: October 4, 2013
Thru: Bridget C. Bohac, Chief Clerk
Zak Covar, Executive Director
From: Steve Hagle, P.E., Deputy Director
Office of Air
Subject: Consideration of a Petition for Rulemaking

Docket No.: 2013-1612-RUL

Project No.: 2013-060-PET-NR

Who Submitted the Petition:
A petition was submitted by the Dallas County Medical Society (petitioner). The petition
was received August 28, 2013.

What the Petitioner Requests:

The Dallas County Medical Society asserts that the Dallas-Fort Worth (DFW) ozone
nonattainment area has experienced ground-level ozone levels that have exceeded air
quality standards for the past five years from 2008 through 2012. The petitioner also
asserts that Luminant Generating in East Texas owns and operates eight under-controlled
utility electric generating units located at Big Brown Steam Electric Station (Freestone
County), Monticello Steam Electric Station (Titus County), and Martin Lake Electrical
Station (Rusk County) that are also major sources of nitrogen oxides (NOx) emissions. The
petitioner also notes that the parent company of the power plants, Energy Future
Holdings, may be considering the sale of these particular units. The petitioner expresses
concerns that these eight units may be sold without retrofits.

The Dallas County Medical Society is requesting two actions: the commission hold a public
hearing to accept comments on this petition; and the commission amend 30 Texas
Administrative Code Chapter 117, Subchapter E, Division 1 to further limit NOx emissions
from electric generating units in East and Central Texas. The petitioner specifically
requests the commission to require that certain coal-fired power plants in East Texas meet
more stringent NOx emission standards based on selective catalytic reduction technology
within five years. The petitioner maintains that these proposed changes will achieve
greater reductions in NOx emissions than those currently mandated in Chapter 117 with
objectives of lower ambient ozone levels in the DFW 2008 eight-hour ozone
nonattainment area, attainment of the 2008 eight-hour ozone National Ambient Air
Quality Standard (NAAQS), and improved public health. The petitioner further suggests
that the proposed rule revisions would benefit the Tyler-Longview-Marshall (TLM) area.

The Dallas County Medical Society’s suggested rule revisions are as follows:

§117.3000. Applicability
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(c) The provisions of 8117.3010(1)(A)(iii) (relating to Utility Electric Generation in

East Texas) apply to each coal or lignite-fired utility electric power boiler Freestone,
Rusk or Titus County.

8117.3010. Emission Specifications

(1) Ensure that emissions of nitrogen oxides (NOx) do not exceed the following
rates, in pounds per million British thermal units heat input on an annual (calendar
year) average:

(A) electric power boilers:

(1) gas-fired, 0.14;

(i) coal-fired, 0.165; and

(iii) coal-fired in Freestone, Rusk or Titus County, 0.08. This provision shall be
effective June 1st, 2018.

Recommended Action and Justification:

Staff recommends denial of the petition. Staff is currently working on a state
implementation plan (SIP) attainment demonstration (AD) for the DFW area for the 2008
ozone standard. In the context of the DFW AD SIP revision, staff is evaluating sources of
NOx emissions located in the DFW area and the potential necessity for emissions
reductions to attain and maintain the 2008 ozone NAAQS. The commission may consider
rulemaking based on the evaluation during the upcoming SIP process for the DFW area,
which is scheduled for proposal before the commission in December 2014. Commission
staff provides updates and information to both local air quality planning groups and the
public as part of the SIP planning process. Therefore, staff considers the petitioner’s
request to initiate rulemaking before the SIP process is complete to be premature. Staff
believes that a SIP attainment demonstration analysis is necessary to determine if
additional NOx reductions are needed to meet the 2008 eight-hour ozone NAAQS. The
TLM area is currently designated attainment for the 2008 eight-hour ozone NAAQS. If
rulemaking for ozone reductions in the TLM area becomes necessary, such rulemaking
would be appropriate for evaluation during a TLM SIP planning process.

Additionally, the commission has legal authority to require emissions reductions in future
rulemakings if necessary, regardless of the current or future owner or operator of a source.
Therefore, staff recommends that any decision to initiate rulemaking to regulate electric
generating units for the purpose of reducing ozone concentrations occur during the
upcoming DFW SIP planning process. The SIP process includes a public hearing to take
comment on proposed attainment demonstrations and reasonable further progress SIP
submittals as well as any associated rules.

Applicable Law:
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Texas Government Code, 82001.021 establishes the procedures by which an interested
person may petition a state agency for the adoption of a rule, and 30 Texas Administrative
Code §20.15 provides such procedures specific to the commission.

Agency contacts:

Javier Galvan, Rule Project Manager, (512) 239-1492, Air Quality Division
Terry Salem, Staff Attorney, (512) 239-0469

Patricia Durdn, Texas Register Coordinator, (512) 239-6087

Attachment
Petition
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cc: Chief Clerk, 2 copies
Executive Director's Office
Anne ldsal
Curtis Seaton
Tucker Royall
Office of General Counsel
Javier Galvan
Patricia Durén
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- To The Honorable Texas Commission on Environmental Quazality:

Pursuant to Section 2001. 021 of the Texas Government Code, the Dallas County
Medical Seciety (“Petitioner™) files this petition with the Texas Commission on Environmental
Quality (“Commission™) requesting that the Commission hold a public hearing to accept
comments on this petition and amend rules in Title 30, Part 1, Chapter 117. The current rules in
Chapter 117 were adopted by the Commission to reduce emissions of nitrogen compounds from
utility electric generation units in East and Central Texas for reasons includiné helping to bring
the Dallas/Fort Worth Ozone Nonattainment Area (“DFW 'NAA”) into attainment with the 84
ppb oione national ambient air quality standard (“ozone NAAQS”). The purpose of the
amendment proposed in this petition is to achieve greater reductions in nitrogen compound
emissions than those currently mandated by Chapter 117, with the obj ective being lower ambient
ozone levels in the DFW NAA, attainment of the ozone NAAQS, and i1n1;)1‘0ved public health.
The petitioner is a group of practicing physicians who are aware:of the health impacts of air
pollution on the very young, the elderly and the population at large. Join in the pefition are
Public Citizen, the Lone Star Chapter of the Sierra Club, Environment Texas and Texas League
of Conservation Voters. _ ‘

As demonstrated in this petition, the 8 under-controlled utility electric generating units
owned and operated by Luminant Generating in east Texas are among the largest sources of
nitrogen oxides out of the approximately 1,900 ﬁlaj or-air pollutioh-emi‘rting sources in Texas. On
average, the 8 units located at Big Brown, Monticello and Martin Lake have NOx emission rates
(Ibs./MMBtu) far greater than what is being achieved in Texas by newer (post-2002) electric
generating units, largely becanse the under-controlled units lack installation of best available
control technology. The permits issued by the Commission for the 11éw¢1' units that arel operating
in Texas contain limits on nitrogen oxide emissions based on the bésfavé.ﬂab]e_ conirol
technology, known as selective catalytic reduction (“SCR”). Electric generating units in Texas
operating successfully with SCR include lignité—ﬁred as well as sub-bituminous coal-fired
varieties, the same fuel types as the these 8 under-controlled units, which were constructed priot
to 2002 and which impact the DEW NAA, are using, The Commission has published _studies that
demeonstrate that reduced NOx emissions from east Texas utility electric generation umits would

significantly lower ambient ozone levels in the DEW NAA, The Dallas-Fort Worth metropolitan
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atea is the most populous area in Texas, the fastest growing in the U.S., and the 4™ largest
metropolitan area in the country. According to the 2010 Census, there are 1,735,855 children
living in the Dallas-Fort Worth State Implementation Plan area. Reducing ambient ozone levels
and attaining the ozone NAAQS would have substantial public health benefits to Texans in and
around Dallas-Foit Worth, including reduced incidence of asthina attacks, respiratory irritation,
and cardiovascular induced hospitalization,

The DFW NAA has had ground-level ozone levels that exceeded air quality standards for
many yeats, including each of the last 5 years, with a 2012 design value of 87 ppb, as shown in
Table 1. The ozone levels are higher than the standard established in 1997 of 84 ppb, and the
revised 75 ppb ozone standard was adopted in March 2008 by the Bush EPA ' '

Year 3-Year Design Value (ppb)
2012 87
2011 ' 90
2010 86
2009 86
2008 ' 91

Table 1. Ozone Design Values in DFW Nonattainment Area for 2008-2012

I. The Under-Controlled Luminant Utility Electric Generating Units in East Texas are
Very Large Sources of Nitrogen Oxides Air Pollution

Luminant’s 8 under-controlled utility electric generating units in east Texas are major
sources of NOx emissions. Nitrogen oxides are a precursor to ground-level ozone, and the
Dallas-Fort Worth nonattainment area is downwind of these sources. According to the 2012
EPA Clean Air Markets data, as a group these plants emitted approxintately 22,603 tons of
NOx per year. These 8 units, which are less than 1% of the number of facilities that report to
TCEQ’s point source. emissions inventory, emitted almost 7% of the total amount of NOx
emitted by all major sources in the state.

These 8 units at the Big Brown, Martin Lake and Monticello facilities emitted about 38%
of all NOx emifted from power plants in east Texas in 2012. NOx from these power plants
has been shown to contribute to ozone i the Dallas-Fort Woxrth, Waco and

Tyler/Longview/Marshall regions. On a per megawait hour basis, the TXU legacy coal
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plants-emit NOx at about three times the rate of power plants built in the last decade, or of
the 10 best-performing old units.

Eﬁer gy Futures Holdings has acknowledged it is engagiug_m talks about restructuring its
debt and as a result these plants may be sold without refrofits needed to reduce air pollution
in the DFW, Waco and Tyler-Longview-Marshall regions. This petition would assure that
these plants would be required to be retrofit with modemn pollution controls by June 1, 2018.

The narme, age, capacity, NOx emission rates (Ibs/MVIBtu), and annual NOx emissions

(tons/year'for 2010} for each under-controlled Luminant electric generating unit in east Texas

is shown in Table 2.

. . Capaci NOx Emissions | NOx Emissions rate
Luminant Coal-Fived EGU Age ?M\;/)y (tons per year) " (Ibs/MMBtu)
Big Brown 1 42 - 593 - 2,615 0.1320
Big Brown 2 . 43 593 | 2,429 0.1328
Martin Lake 1 .36 | 793 3,390 - 01577
Martin Lake 2 35 . 793 4,074 0.1460
Martin Lake 3 34 793 | - 4,202 0.1456
Monticelio 1 [ 39 593 1,785 : 0.1400
Monticello 2 38 593 1,306 0.1250
Monticello 3 35 793 2,802 | 0.1658

Table 2. 2012 NOx Emissions from Luminant’s 8 Under-Conirolled East Texas Coal-Fired

. EGUs

IT.

Utility Electric Generating Units in Texas Equipped with Best Available Contrel

Techiwlogy for Nitrogen Oxides are Achieving Substantially Lower Emission Rates

than Under-Controlled Units

New and retrofitted coal-fired electric generating units utilizing SCR achieve far
lower NOx emissions and are more protective of public health. As shown in Table 3, average
NOx emissions for the newer and more well-controlled coal-fired EGUs is .063 1bs./MMBtu

— far lower than Luminant’s imder-controlled coal-fired EGUs in east Texas.

- Capacity | NOx Emissions | NOx Emissions
Coal-Fired EGU Age MW) (tons per year) | rate (Ibs/MMBtu)
Qak Grove 1 4 800 2,048.742 0.072393710
Qak Grove 2 31 . 800 1,985.194 0.069533940

Sandow 4 - 32 591 1,500.370 0.066683111
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III.

Sandow 5 4 581 1,365.524 | - 0.064259953

J K Spruce 2 3 550 1,084.878 0.040255213 °

Toial (tons) / Average (rate) 7.7 9,350,232 0.062837581
Table 3. 2012 NOx Enuissions from 5 New or More Well-Controlled East and Ceniral Texas
Coal-Fired EGUs

Studies Developed by the TCEQ Demanstrate That Nitrogen Oxides from the
Under-Contrelled Utility Electrie Generating Units in East Texas Tmipact Ambient
Ozone Levels in DFW '

A 2006 TCEQ study, DFW Modeling - Updates 199 Base Case and Baseline, shows
that reducing NOx emission is a more effective method of reducing ground-level ozone
than reducing VOC emissions.

The study shows that if the same NOx emissions controls that sre required in the
Houston area were required in-cast Texas, average ground-level ozone readings at air
quality monitors in the DFW NAA would be reduced by 1.1 ppb from the 2006 baseline.
Midlothian would see the larges reduction at 1.6 ppb, followed up by Frisco and
Arlington at 1.3 ppb.]

" At the time the TCEQ DFW Modeling Updates were released, the ground-level ozone
standard was 85 ppm and about a 6 ppb reduction was needed at the Frisco monitor to
achieve attainment. Retrofitting east Texas EGUs with best available control technology
would have achieved about 18% of needed ground-level ozone reductions. '

In a June 22, 2006 rescarch memo with the subject “Task 19. DFW APCA Run for
2009 with east Texas EGU Controls” Environ describes the impacts of reducing NOx
emissions from east Texas EGUs on ground-level ozone readings in the DFW NAA.
This modeling assumed that NOx emissions for EGUSs in East Texas were reduced to .08
Ibs/MMBtu for lignite-fired units and .05 Ibs/MMBtu for coal-fired units. These levels of
emissions controls east Texas EGU controls reduced the ground-level ozone exceedance

area by 6 % in the DFW NAA. The Midlothian and Arlington monitors showed the

. greatest reductions at 1.5 and 1.0 ppb, respectively,

L'TCEQ. Modeling - Updates 199 Base Case and Baseline. Presentation by Pete Breitenbach, February 2, 2006. Pg.

42,

* Baviron. Task 19. DFW APCA Run for 2009 with East Texas EGU Controls. Memorandum from Edward Tai and
Greg Yarwood to Pete Breitenbach. June 22, 2006. '
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IV. A Revision and Strengthening of Chapter il’? Will Align with Current DFW Ozone
STP Efforts and ()ther Ongoing Concerns.

As of last year, the attainment standard for ground-level ozone is 75 ppb This more
protective standard is offering a fresh challenge to the DFW area. On May 12,2012,
EPA issued air quality designations for the 2008 ozone national ambient air quality

. standards. Ten counties in the DFW area - Collin, Dallas, Denton, Ellis, Johnson, '
Kaufiman, Parker, Rockwall, Tarrant and Wise — are classified as being in moderate non-
attainment for the new 75 ppb standard.> In 2012, the DFW NAA experienced 7 ground-
level ozone exceedance days by the old 84 ppb standard, but accumulated 36 exceedance
days by the 75 ppb standard.” ‘

Additional emissions reductions efforts are needed to bring the DFW NAA into
attainment with the new ground-level ozone stanldard. Likewige, action should be taken
to reduce emissions that are pushing the Tyler/Longview/Marshall (TLM) area into non-

‘attainment with the 75 ppb ground-level ozone standard.’

V. The Texas Medieal Association supports regulatory efforts to reduee NOx emissions
from Luminant’s coal-fired powex planits as a means of prdteétiug public health.

The following resolution was passed by the TMA House of Delegates in Mé.y 2013:

TEXAS MEDICAL ASSOCIATION HOUSE OF DELEGATES

The Resolves in this Resolution were adopted in .May 2013 (Whereas’ do not reflect TMA House
Policy, but are submitted by the County Delegation to the Hlouse to explain the resalution)

hitp:/fwww.tceq.texas. gov/assétsa‘pub!icf’implementatiow’air/am/docs/df‘w/pIIDFW APCA%20Run for 2009 East
TX EGU Controls 20060822 pdf. ‘ ’

T BPA. Air Quality Designations for the 2008 Ozone National Ambient Air Quality Standards. Federal Register Vol,
71, No. 98. May 21, 2012, Pg. 30147, http://www.gpo.govifdsys/mke/FR-2012-05-21/pd{f2012-11618.pdf.
*2012 DFW Ozone Season - 8-Hour Ozone Exceedance Days. Pg. 1
httig /Ay ww.neteog.orglt: ans/alr/ozonelzoIZOzoneDaySCalen{lar 000 pdf.

* Environ, Conceptual Model of Ozone Formation in the Tyler-Longview-Marshall Near Non-Attainment Area 2012
Update. November 2012.
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Resolution 309
A-13

Subject: EPA-Compliant Pollution Controls on Old Coal Plants
Introduced by: Dallas County Medical Society

Referred to: Reference Committee on Science and Public Health

Whereas, Three old coal-fired power plants — Big Brown, Martin Lake, and Monticello — south and
southeast of the Dallas-Fort Worth area are among the state’s five largest emitters of air pollution,
including ozone-producing nitrogen oxides; particulate-forming sulfur dioxides; stream- and lake-
polluting, brain-damaging mercury; climate—ohan.ging carbon dioxide; and canéd‘—produchg radiation

from uranium and thorium in fly ash; and

Whereas, In its 1999 electric dercgulation bill, the Texas Legislature required that old coal plants in East
Texas reduce ozone-producing nitrogen oxide emissions by 50 percent, reducing ozone air pollution in

the DFW area, but they remain among the largest sources of pollution in North Texas; and

Whereas, Because of the age of these three plants and because they are not required to satisfy newer EPA
emission standards, they géncrate relatively little electric power compared with newer plants for the large

amount of pollution they emit; and

Whereas, When Energy Future Holdings, a conglomerate of big banks and Wall Street entrepreneurs,
purchased these three plants from public stock-supported TXUJ Energy for approximately $10.6 billion to
$13 billion in 2007, it was not required to upgrade pollution controls to meet currently tightening EPA
| standards; and |
Whereas, Energy Future Holdings may soon go bankrupt and be forced to sell these three plants, which it
pulrchased for $10.6 billion to $13 bﬂlion,6 for an assumed price of $770 million to $881 million, based on
recent sales’, a price expected to attract purchasers and make the three plants profitable to operate for at

least 10 more years; and

% The Case to Retire Big Brawn, Martin Lake and Monticello by Tom Sanziflo for TR Rose and Associate, March
2011, hitp:fftexasereenveport.files. wordpress.com/201 1/03/the-case-to-retire-big-brown-monticello-and-martin-lake-
coal-plants.pdf. ‘

Recent plant sales establish new floor for coal assets, Platts Coal Chitlook, March 18, 2013.
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Whereas, The utility has begun fo install cheap pollution upgrades usin g Selective Non-Catalytic
Reduction (SNCR) pollution controls, which reduce pollution by only 35 percent from baseline, on two of
the old coal plants (the remaining upgrade at Martin Lake will cost approximately $85 million) instead of
the more expensive currently EPA—cmﬁpﬁant Setective Catalytic Reduction (SCR) technology, which
would reduce emissions by 90 percent from baseline (a difference of 18,000 tons less air poilutién emitted
into the northeast Texas atmosphere per year for the life of the plants); and retrofitting all three plants
with SCR pollution controls would cost $936 million; and '

Whereas, Through recent progress in energy production technology, several renewable strategies, such as
geothermal at sites around the three old plants, constant on-peak wind generation on the Gulf Coast, West
Texas solar, or digital controls that reduce energy use, are capable of replacing the peak demand

generation of the three old plants; and

Whereas, The Texas Public Utility Commission has been authorizéd to extend the same renewable energy
credits that catapulted the state o its lead in wind energy to these 110n~w1nd renewable energy sources but

hag not yet done it; ther efore be it

RESQGLVED, That the Texas Medical Association support legislative ptoposals or rulemaking by the
Texas Commission on Environmental Quality to require the current EPA-compliant Selective Catalytic
Reduction technelogy for pollution controls be installed at coal-fired power plants that change ownership

in Texas and on all coal-fired power plants in East Texas within five years; and be it further

- RESOLVED, That TMA support legislative and Public Utility Commission incentives fo encourage the
building of more energy-productive and less polluting alternatives to replace the peak energy-generating
capacity of these three old plants. _ '
VI.  WeRequest the Following Specific Changes to Language in the Texas Admlmstratma Code:
a. Aniend TITLE 30, PART 1, CHAPTER 117, SUBCHAPTER E, DIVISION 1, RULE
§117.3000 as follows:
Applicability _
(a) The ﬁ]'ovisions of this division (relating to Utilfty Electric Generation in East and Central
Texas) apply to each wtility electric power boiler and stationary gas torbine (including duct
burners used in turbiné exhaust ducts) that:

(1) generates eleciric energy for compensation;
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(2) is owned or aperated by an electric cooperative, independent power producer,
municipality, viver authoxity, or public wtility, or any of its successors;
(3) was placed into service before December 31, 1995; and
(4) is located is located in Afascosa, Bastrop, Bexar, Brazos, Calhoun, Cherokes,
Fannin, Fayeile, Freestone, Goliad, Gregg, Grimes, Harrison, Henderson, Hood, Huut,
Lamar, Umestone, Marion, McLennan, Milam, Morﬁs, Nueces, Parker, Red River,
Robertson, Rusk, Tifus, Travis, Victoria, or Wharton County. ) .
(b) The pravisions of §117.3005 of this title (relating to Gas-Fired Steam Generation) also
apply in Palo Pinto Courty., ' o
(e) The provisions of §117.3010 (1)(A)iii) (relating to Utility Electric Generation in Bast
Texas) apply to each coal or lignite-fired utility electric power boiler Freestone, Rusk or Titus

County.

b, Amerd TIELE 30, PART 1, CHAPTER 11’7,- SUBCHAPTER E, BIVISION 1, RULE
§117.5010 as follaws: '

Tn accordance with the compliemee schedule in §117.9300 of this title (relating to Compliance
Schedule for Utility Blectric Generation in East and Central Texas), the owner or operator of
each utility electric power boiler or stationary gas turbine (including duct bﬁmers used in
turbine exhaust ducts) shall:

(1) ensure that emissions of nitrogen oxides (NO X ) do not exceed the following rates, in
pounds per million British thermal units heat input on an annual (calendar year) average:

(A) electric power boilers:

(3) gas-fired, 0.14;

(ii) coal-fired, 0.165; and _

(iii) coal-fired in Freestone, Rusk or Titus County, 0.08. This provision shall be effective
June 1%, 2018, '
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DALLAS COUNTY MEDICAL SOCIETY
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Commissioners’ Offices
Physicians Petition the State to Require EFH’s Legacy Coal-Fired Power Plants

to Reduce Emissions to Current Standards to Protect Health of North Texans

FOR IMMEDIATE RELEASE
Wednesday, August 28, 2013

Dallas — Today the Dallas County Medical Society filed a petition with the Texas Commission on
Environmental Quality asking the agency 1o adopt rules to reduce the pollution from three old coal-fired
power plants that contribute disproportionately to high ozone levels in Dallas-Fort Worth and East

Texas.

“Evidence is overwhelming that our high ozone levels are causing increasing numbers of area children
to develop asthma, and are contributing to the many asthma attacks, chronic lung disease
exacerbations, and heart attacks we see every day in our emergency roams, clinics and hospitals,” said
Robert Haley, MD, a Dallas internist and epidemiclogist. “A large body of medical research shows that
more people of all ages develop respiratory ilinesses and die prematurely in cities with high ozone

levels, and we have among the highest czone levels in the country.”

To address this issue, DCMS and the Texas Medical Association sponsored a study by Daniel Cohan, PhD,
an environmental engineering scientist at Rice University, to review all the scientific information about
ozone pollution in North Texas and identify ways to reduce ozone levels without compromising the

state’s energy grid or jobs.

“The Cohan Report identified these three very old coal-ﬁred power plants south and east of Dallas, built
in the 1970s, that have never been required to meet current emission limits and which contribute
disproportionately to ozone levels in the Dallas-Fort Worth area,” according to Cynthia Sherry, MD,
DCMS president. “With the impending bankfuptcy of the plants’ owner, Energy Future Holdings, the

" plants likely will change hands.” The petition asks that the TCEQ require these plants to meet the same
low emission levels for ozone-forming gasses that are required of the company’s two newer lignite-fired
power plants. “This is the time to require that the plants lower their emissions to protect the health of
North Texans,” Dr. Sherry said.
The three power plants are Big Brown near Fairfield, Martin Lake near Longview, and Monticello near

Mount Pleasant.

140 E. 12th St,, Dallas TX 75203 P.O, Box 4680, Dallas TX 75208-0680 P: 214-948:3622 F: 214-946:5805
' www.dallas-cms.org .




“Because of their age, these three plants emit large amounts of pollution for a relatively small amount
of electricity produced,” said Cohan, the report’s author. “Today’s technologies offer economically

more attractive alternatives that would be far less polluting.”

According to the report, a combination of natural gas, geothermal, coastal wind, and solar production
~ could replace the energy production capacity — and the East Texas jobs — of the three old coal plants
at equivalent prices to Texas ratepayers. East Texas, where the three coal plants-operate, has uniquely

amenable geologic characteristics that make geothermal power generation unusually attractive.

Energy Future Holdings, an investment group that purchased the powér plants from TXU, is facing
bankruptcy because the drop in energy prices from the boom in natural gas production has reduced the
profitability of coal. It also faces new requirements to control mercury emissions, and the

Environmental Protection Agency is formulating additional requirements for controls on CO2 emissions.

“The financial press is predicting bankruptcy or restructuring of Energy Future _Holdings,” according to
Tom “Smitty” Smith of Public Citizen’s Texas office. “The petition by the physicians and environmental
groups will put the company or new owners on notice that they can’t keep running these old, polluting

plants without investing in new pollution controls. Concerned citizens can add their names to the -

petition by visiting http://www.ipetitions.com/petition/tceq-please-clean-up-northeast-texas/.” .

The sclentific report can be found at www.dallas-cms.org/news/coalplants.pdf.

“Bad air day: Report details power plant dangers,” Texas Medicine, June 2013, pp. 45-49, accessed at:
http:/fwww.texmed.org/Template.aspx?id=27429

H#

About DCMS:; The Dallas County Medical Society unites and empowers physicians to support the
health of all residents in the metropolitan region. DCMS is a professional organization of
approximately 6,400 local physicians, medical students and residents dedicated to serving
Dallas area patients.

Contact:

Lauren Cowling, director of communications
Dallas County Medical Society
lauren@dallas-cms.org

214.215.0060

140 E. 12th 5t., Dallas TX 75203 P.O, Box 4680, Dallas TX 75208-0680 P: 214-948-3622 F: 214-946:5805
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Doctors, environmental groups want tighter emissions limits on Energy
Future Holdings' coal plants
G.J. McCarthy/Staff Photographer

In 2012, the Big Brown generating plant in Freestone County ranked first in
- sulfur-dioxide emissions from Texas coal plants, according to the EPA.

By RANDY LEE LOFTIS
Environmental Writer
rloftis@dallasnews.com

Published: 27 August 2013 10:54 PM

Updated: 27 August 2013 11:51 PM

Expecting Dallas-based Energy Future Holdings to file bankruptcy soon,
doctors and environmentalists will try Wednesday to force pollution cuts at
the company’s oldest coal plants — either through costly upgrades or

_ replacement with cleaner energy sources.

The Dallas County Medical Society and several environmental groups,
backed by a Texas Medical Association resolution, said they will file a
formal petition for rulemaking that asks the Texas Commission on
Environmental Quality to tighten emissions limits on three plants effective in
2018.

A spokesman for Luminant, EFH's generating arm, said Tuesday that no
new rules are needed.

Doctors said they were taking the rare step of making the medical society a
formal party in state environmental proceedings to protect public health in
North Texas. They said they feared that bankruptcy-related cost-cutting
might postpone a cleanup by Luminant.
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“We can’t sit back,” said Dr. Robett Haley, professor of internal medicine
and director of the Division of Epidemiology at UT Southwestern Medical
Center in Dallas.

The deadline would give EFH and Luminant, or a future owner, five years
to replace decades-old coal plants with other options or install new pollution
controls costing several hundred million dollars.

The doctors presented a cost and emissions analysis of several
alternatives prepared by a Rice University expert.

The TCEQ will have 60 days to decide whether it will grant or deny the
request to start writing the tougher emissions limits. The final decision is up
to the agency’s three full-time commissioners, all appointed by Gov. Rick
Perry.

Luminant, Texas’' biggest generator, will also be heard.

“In response to those wanting even more regulations, the record is clear
that existing laws and regulations are working, with Texas air becoming
cleaner,” Luminant spokesman Brad Watson said.

The three plants are operating legally and are not causing air- quallty
problems, he said.

But Dr. John Carlo, Dallas County’s former chief medical officer, chief |
epidemiologist and health authority, said local doctors’ experience clearly
showed otherwise.

“The failure to solve air quality has been at the cost of health,” said Carlo,
now CEO of AIDS Arms Inc., a Dallas-based nonprofit that fights HIV/AIDS.

“You can just look at the hospitalizations and asthma. The effect is abstract
— unless you're the one experiencing it.”

The plants singled out in the doctors’ petition are Big Brown in Freestone
County, Martin Lake in Rusk County and Monticello in Titus County. Each
burns lignite coal from Texas mines, plus coal from Wyoming's Powder
River Basin.



In 2012, Big Brown and Martin Lake ranked first and second in sulfur-

- dioxide emissions from Texas coal plants, according o Environmental

Protection Agency data. Sulfur dioxide is linked to tiny, inhalable airborne
particles.

Martin Lake was first in Texas in nitrogen oxides, an ingredient in smog,
and in carbon dioxide, a factor in climate change. All three plants are
among the five biggest mercury sources nationwide.

The issue comes up now because of EFH’s precarious finances. Private
equity investors created the holding company in the $45 billion buyout of
Texas power giant TXU in 2007.

Since then, Texas wholesale electricity prices have stayed depressed and
retail electric customers have left for other providers. EFH faces a $4 billion
payment on its debt this year alone.

EFH has been in talks with creditors about how to structure a possible
bankruptcy filing. Transferring ownership of Luminant to the creditors is
among the discussion items the company has acknowledged, although no
details have been available.

It's not certain what response EFH might get to a for-sale sign on its oldest
coal plants. Other bankrupt generators have shed old plants and come out
healthier and more efficient.

A sale under a bankruptcy court’s supervision could include all assets or
just selected ones.

Martin Lake and Big Brown already face multiple attempts to force
Luminant to upgrade pollution controls. The Sierra Club is suing Luminant
in federal court over alleged emissions violations.

And on Aug. 16, the Justice Department and the EPA sued Luminant in
federal court alleging permit-rules violations.

Luminant has denied any violations.
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A bankruptcy filing would stay other legal proceedings. However, the
bankruptcy court could oversee the government's pending enforcement
action.

Michael Friedman, a partner in the New York law firm of Richards Kibbe &
Orbe who specializes in corporate bankruptcies, said Luminant’s old plants
will produce cash for their owner if they can keep running without upgrades.
But requiring expensive environmental improvements might change that.

“If they have no value, there‘will bé no market,” Friedman said.
Regardless of the plants’ fate, their electriCity would have to be replaced.
The doctors and their environmental allies are encouraging the state
environmental commission to consider a raft of alternative sources.

The lowest-cost and least-polluting bption would be to boost energy
efficiency enough to cover the plants’ production, said Daniel Cohan, a
Rice University associate professor of environmental engineering.

Other options are more expensive or create more emissions, Cohan said.

Luminant's Watson rejected Cohan’s analysis.

“This isn't a realistic plan for a growing state like Texas that must have
reliable electric generation as demand increases for power,” he said.

Tom “Smitty” Smith of Public Citizen, one of the groups joining the Dallas |
County Medical Society in the petition, said the five-year deadline is meant
to provide plenty of time to find cleaner power options.

“That allows the market to plan raticnally,” he said. “None of us wants the
lights to go out.”

Follow Randy Lee Loftis on Twitter at @RandyLeeLoftis
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Executive Summary:
Addressing Pollution from Legacy Coal Power Plants in Texas

As Energy Future Holdings faces an uncertain financial future, three of its legacy
coal-fired power plants from the former TXU feature prominently in the energy and air
quality challenges confronting Texas. These 1970's vintage facilities - Big Brown, Martin
Lake, and Monticello — are among the leading emitters of air pollutants and greenhouse
gases in Texas. Their emissions of nitrogen oxides (NOx) — more than 30,200 tons in 2011
— have been shown to contribute to excess levels of ground-level ozone in the Dallas-
Fort Worth and Tyler-Longview-Marshall regions, Substantial reductions in NOx
emissions will be needed in order for these regions to attain air quality standards for
ozone, a pollutant that can cause respiratory illness and premature mortality. Their
emissions of sulfur dioxide (SOz) have been modeled to exceed SOz standards up to 10
miles downwind of each plant, and contribute to unhealthful particulate matter over far
longer distances. Ozone and particulate matter increasingly have been linked to illness
and mortality, prompting the Environmental Protection Agency (EPA) to tighten air
pollution standards for these pollutants. Meanwhile, these three power plants ranked
nationally among the top five emitters of mercury, a potent neurotoxin linked to IQ
impairment and other developmental problems in children. President Obama has
ordered EPA to begin regulating the CO: emissions of existing power plants, which
could impair the viability of continuing to operate these high-emitting facilities.

Given the outsized contribution of these power plants to air pollutants and
greenhouse gases relative to electricity output in Texas, substantial emission reductions
could be achieved by installing retrofit pollution control devices or replacing the plants
with natural gas or renewable electricity generation (Figure E1). Retrofit controls such
as selective non-catalytic reduction or selective catalytic reduction, dry sorbents, and
activated carbon injection could substantially reduce emissions of NOx, SOz, and
mercury respectively. However, these controls would entail hundreds of millions of
dollars of investments in aging facilities whose emission rates would continue to far
exceed those of new power generators, at a time when low power prices have already

severely impaired their financial viability.
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Figure E1. Emissions from Big Brown, Martin Lake, and Monticello as a percentage of Texas

power plants in 2011, with and without hypothetical retrofit controls (see Figure 3.1 for references)

If the power plants are retired rather than retrofit, new electricity supply or
reductions in demand will be needed to replace their 5,495 MW contribution to peak
power capacity. The ERCOT electricity market which covers most of Texas already faces
a tight balance between supply and demand on peak summer afternoons, which could
be exacerbated as demand grows and old facilities are retired. A review of options for
new power generation shows that natural gas, geothermal energy, coastal wind, and
solar photovoltaics could all provide power at similar prices to Texas ratepayers after
factoring in the influence of federal incentives, with far lower environmental impacts
than the legacy coal generation. Natural gas generation provides readily dispatchable
electricity and may achieve the lowest costs of new generation options under current
conditions. However, the renewable power options would achieve lower environmental
impacts and protect ratepayers from both uncertain future natural gas prices and
potential regulation or taxation of greenhouse gas emissions (Table E1). Measures to
promote energy efficiency and demand response would likely provide the most cost-
effective replacement of power generation, and could complement the supply-side
options, '
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Table E1. Costs and emissions per 1 MWh of electricity from retrofit and replacement options.
(See Table 3.4 footnotes for references and explanations of assumptions)

Cost ‘Cost w.rith ili:i;:{il 50: [ NO« | COn Hy’ Water usef
incentives $25/ton COz? (Ib) ({Ib) (1) (105 1) . (gal)
Legacy coal 2011 $39.63 $39.63 $6634 | 9.18 148 | 2,137 8.9 300
Coal with UBS $42.89 $42.89 $70.02 4.36 1231 2,170 0.9 309
retrofits
Coal with SCRs $45.29 $45.29 $72.42 4.36 059 | 2,170 0.9 309
Natural gas $65,90 $65.90 $79.51 0.01 0.36 1,089 0.0 270
Geothermal $76.10- $65.10- | $65.65- | 0.17 0.00 44 0.0 5
$88.20 $77.20 $77.75
Coastal wind $51.00- $40.00- $40.00- 0.00 0.00 0 0.0 1
$83.40 $72.40 $72.40
Solar $140.30 $77.90- $77.90- 0.00 0.00 0 0.0 26
$101.18 $101.18
Energy efficiency $35.00 $35.00 $35.00 | 0.00 0.00 0 0.0 0

Given the inherent competitive advantages of legacy power providers and the

obstacles to investment in new powet generation and demand reduction, action may be

needed to foster the most sensible outcomes. Specifically, the following policy options

should be considered:

1. Disincentivize high-emitting power options: Legacy power plants enjoy

enormous competitive advantages from having already paid their capital costs,

and from being held to environmental regulations far more lax than would be

required of any new generation. Those advantages often outweigh the greater

efficiency and performance of new facilities, and have prompted many legacy

facilities to operate far beyond their expected lifetime. Additional incentives or

special freatment of high-emitting power plants are not warranted.

2. Foster a viable market for low-emitting new power generation: Potential new

providers of renewable electricity have been hindered in obtaining financing due

to volatile and uncertain prices for electricity. Some of the approaches being

pursued to promote new generation, such as raising the caps on peak power

prices, raise costs and risks for electricity retailers and consumers without

enhancing the financing prospects for new generafion. New power generation

may be more effectively promoted by providing modest incentives for options

such as solar, geothermal, and coastal wind, which can reduce overall system

costs by alleviating price spikes at times of peak demand.

iv
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3. Enhance the Texas Renewable Portfolio Standard: The Texas Renewable
Portfolio Standard (RPS), which sets a target for power generation from
renewable sources, was crucial to catapulting the state to its lead role in wind
power generation. However, with the initial targets already achieved, the state’s
RPS now lags behind the more ambitious targets set by many other states.
Turthermore, the Public Utility Commission has yet to implement an RPS.
provision authorized by the Legislature to specifically promote non-wind
renewable energy. These other renewable energy sources can typically be far
more effective than inland wind at providing power during the peak summer
afternoons when it is needed most. An enhanced RPS program could be

- designed to specifically target renewable power options based on their ability to
provide peak power. The fenewable energy credits that would accompany a-
non-wind RPS would provide valuable incentives to enable the construction of
‘new solar or geothermal generation. , '

4. Fnhance the Texas Energy Efficiency Portfolio Standard: Electricity prbviders

‘Thave helped.th'eir' customers achieve substantial reductions in power demand
through the existing Texas Energy Efﬁciéncy Portfolio Standard. Research by the
American Council for ari Energy-Efficient Econlomy indicates that substantial
further improvements in energy efficiency and demand response could be
achieved in Texas at far lower costs than new generation options. Demand
response measures can be implemented far more rapidly than construction of
large generating facilities, and may provide the most immediate and cost-
effective relief for tight po.wer markets in Texas.

Together, these options could foster the ability of'electricity providers to offset any
loss of generating capacity from the legacy coal-fired power plants, while enhancing air

quality and minimizing costs to ratepayers.



Chapter 1

Air Quality Challenges in Texas

Air quality in Texas is impaired by several key pollutants. This chapter will review
four of the challenges confronting the Texas environment: ozone, particulate matter,
SOz, mercury, and climate change. It will also provide context for considering the role of
power plant emissions in these challenges.

1.1 Ozone

Though the pfotective ozone layer in the stratospheré occurs naturally, ozone near
the ground is an air pollutant that forms from complex mixtures of emissions. The
warm and sunny conditions of Texas summers foster the formation of ground-level
ozone, especially on days with wind flow patterns that allow pollution to accumulate,
Exposure to high levels of ozone has been linked to a variety of health problems,
including increased rates of respiratory ailments and hospitalizations. Epidemiological
research has also found that daily mortality rates are correlated with high levels of
ozone pollution [1, 2]. For example, Bell et al. (2004) found that a 10-ppb increase in the
previous week’s ozone was associated with a 0.52% increase in daily overall mortality
and a 0.64% increase in daily cardiovascular and respiratory mortality. Over the long-

term, exposure to ozone may increase rates of mortality from respiratory disease [3].

Exposure to ozone very early in life during respiratory tract development may have -

profound effects on airway functioning, and therefore young children may be especially
susceptible to adverse effects of ozone [4]. The results of an 18-year study in California
indicated that the current ozone levels contribute to an increased risk of hospitalization
for children with respiratory problems [5]. Most recently, Rice University statisticians

have reported a link between ozone concentrations and cardiac arrest in Houston [6].

Beyond its harmful effects on human health, the oxidizing effects of ozone also
damage plants, impairing their growth rates, reproduction and overall health [7-9].
Ozone reduces yields for timber and many economically important crops such as
soybeans, wheat, and cotton. Plants respond to ozone by closing their stomata,
impairing the ability of trees to sequester carbon dioxide from the atmosphere and thus

contributing to global warming [10]. Ground-level ozone also directly contributes to




global warming by acting as a powerful greenhouse gas. Global concentrations of ozone
‘have risen by around 30% since the pre-industrial era, making ozone the third most
important confributor to climate change after CO2 and methane [11].

Texas has struggled for three decades to attain federal standards for ground-level
ozone air pollution, despite substantial progress in curtailing the emissions that form
ozone. Since ozone is not emitted directly, reductions in ozone must be achieved by
controlling one or both of its precursor gases: nitrogen oxides (NOx) and volatile organic
compounds (VOCs). Most studies show that ozone in most of Texas, including the
Dallas-Fort Worth region and urban and rural regions-of central and eastern Texas, is
controlled most effectively by reducing emissions of NOx [12]; both NOx and VOC
controls may be important to reducing ozone in the Houston region [13, 14].
Technologies such as catalytic converters, oxygen sensors, and ultra-low sulfur fuels
have enabled vehicles to emit far less of the nitrogen oxides (NOx) and volatile organic
compounds (VOCs) that form ozone. The Texas Emission Reduction Plan, along with
the state’s inspection and maintenance program, has also contributed to reductions in
‘mobile source emissions. Meanwhile, tighter regulations and installation of control
devices at a broad array of industrial facilities has sharply curtailed their NOx and VOC
emissions..

Power plants are major emitters of NOx but not VOCs. As their NOyrich plumes
interact with VOCs emitted from vegetation or urban sources of pollution, ozone can
form rapidly. Aircraft transects performed during the Texas Air Quality Studies in 2000
and 2006 allowed scientists to rigorously study the formation of ozone, particulate
matter, and acidic gases in Texas power plant plumes [15-17]. Analysis and modeling of
these observations by Zhou et al. (2012) found that more than 7 ozone molecules formed
for every 1 emitted NOx molecule in the Martin Lake plume and more than 10 in-the
Monticello and Welsh plumes in 2006,

Power plants contributed 9.5% of Texas anthropogenic NOx emissions in the most
recent National Emissions Inventory (2008; Figure 1.1), down from 14,1% in 2002 due to
the installation of control technologies. The most effective such technology is selective
catalytic reduction (SCR) [18], whose installation at the W.A. Parish power plant near
Sugarland was an important compohent of ozone attainment plans for Houston. SCR
can reduce NOx emissions by up to 90% to a floor of 0.06 Ib/mmBtu, compared to 35%
control achieved by SNCR [19]. However, SCR has been retrofit onto only one of the



other pre-1993 coal facilities in Texas (Sandow), with the others relying on less effective
selective non-catalytic reduction, low NOx burner, and/or overfire air technologies. This
includes Big BroWn, Limestone, Martin. Lake, Monticello, Pirkey, and Welsh, each of
which has been shown to contribute 0.4 — 1.8 ppb of ozone to the Dallas-Fort Worth
region on some days [20]. Some of these facilities also contribute to ozone formation in

the Waco and Tyler-Longview-Marshall regions [21].

Anthropogenic NO, Emissions in Texas

® On-road Vehicles

% Off-road Mobile

M Petroleum & related industries
Industrial fuel combustion

M Electric Utilities

# Other

Figure 1.1. Sources of NO«x emissions in Texas in 2008 (US EPA, National Emissions Inventory

Despite improvements from its very high levels at the turn of the century, ozone in
most of Texas’ largest cities remains far above the levels that are now considered
protective of public health. Along with the Houston-Galveston-Brazoria and Dallas-Fort
Worth regions which have long violated earlier ozone standards, Beaumont-Port
Arthur, San Antonio, Tyler-Longview-Marshall, and Waco all reported ozone levels for
2010-2012 that exceed. the current 75 parts per billion (ppb) standard (Figure 1.2). This

standard was set in 2008 despite recommendations from US EPA’s Science Advisory
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Committee that even more stringent limits of 60-70 ppb were necessary to protect public
health. US EPA is now reconsidering whether to tighten the ozone standard to a level in
this range.

Whether or not the ozone standards are further tightened, it is clear that substantial
additional emission reductions will be needed in order to achieve compliance
throughout Texas. Since peak afternoon ozone concentrations in most of Texas are
primarily responsive to NOx controls [12, 14], reductions of NOx emissions from all
major sources, including power plants, will be crucial to attaining the standards and
protecting public health.

If insufficient progress is made, continued non-attainment of federal ozone
standards would have important consequences for Texas. Non-attainment regions are
subject to transportation conformity, which hinders their ability to obtain federal funds
for transportation projects. EPA imposes stringent and sometimes costly new source
review requirements on facilities operating in non-attainment areas, which can
discourage businesses from expanding in or relocating to these regions. In terms of
human health, non-attainment signifies that millions of Texans continue to be exposed
to excessive levels of a pollutant associated with respiratory illness, asthma attacks, and
premature mortality. These health impacts impose an economic cost through increased
medical bills and missed work days. Non-attainment poses other economic costs on
Texans as well. In addition, non-attainment impairs perceptions of the quality of life
and environmental health of a region, making it more difficult to attract heW businesses
and highly-skilled professionals.
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Figure 1.2. Ozone levels in Texas metropolitan regions. The most recent design values

are shown in parentheses for comparison to the 75 ppb ozone standard. (Data from US
EPA and TCEQ)

1.2 Particulate Matter

Particulate matter (PM) originates both from direct emissions of particles
(“primary”) and from “secondary” formation in the atmosphere from SO, NO,,
ammonia, and hydrocarbon gases. Particles smaller than 2.5 micrometers in diameter,
are known as PM2s or “fine particles,” and are thought to be especially harmful to
human health because they can penetrate deeply into the lungs [22]. Population-based
studies in hundreds of cities around the world have demonstrated a strong link
between PM and premature deaths, respiratory and cardiovascular diseases, and
hospital admissions [23-26]. Long-term studies of children’s health have demonstrated



that particle pollution may significantly impair lung function and growfh in children
[27, 28]. :

Fine particles also form a haze that impairs visibility. In many parfs of the country,
especially in the national parks, the visibility has been reduced by 70% from natural
conditions [29]. Fine particles can remain suspended in the air and travel long
distances, impairing visibility even in areas far from major emission sources. For
example, under some meteorolbgical conditions, power plant and urban emissions from
eastern Texas can be major contributors to visible haze in Big Bend National Park [30].
Under the Regional Haze Rule, state and federal agencies are working to control haze
levels in pristine wilderness and national park areas. Those efforts will require
substantial reductions in PMas levels.

-Responding to epidemiological evidence pointing to substantial health impacts of
PMas even at levels once considered safe, U.5. EPA in December 2012 tightened' the
annual PM2s standard from 15 pg/m? to 12 pg/m?® The standard is evaluated based on
three year averages known as “design values.” All Texas monitors met the previous
annual PMzs standard, and particulate levels have generally been declining in Texas for
the past decade (Figure 1.3) as vehicle and industrial emissions have declined.
However, the Clinton Drive monitor in Houston exceeds the new 12 pg/m? standard,
which could lead US FPA to designate the region as non-attainment if this persists after
2012 data is finalized. A few other monitors in Houston, Texarkana, and Dallas meet the
standard by only a narrow margin, Attainment is determined based on the highest
reported design value, so even a single monitor can bring an entire region into non-
attainment status along with all of the regulatory and economic burdens that this
entails.
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Figure 1.3, PM:s design values at monitors with the highest concentrations in Texas
cities. Legend shows the 2009-2011 design value in pg/m?®. (U.S. EPA, from TCEQ data)

While PM:s has traditionally received far less attention in Texas than the persistent
ozone non-attainment challenge, the narrow margins between measured values and the
new standard and the growing scientific understanding of PM2s health effects are likely
to create new impetus for controlling PMzs to attain or maintain compliance. Houston's
Clinton Drive monitor in the Houston Ship Channel has received special attention, since
its PMa2s levels have long exceeded 12 ug/m? and briefly exceeded the old 15 pg/m?
standard. Conirols of localized sources such as a neatby unpaved lot trafficked by
heavy machinery have yielded substantial benefits, as concentrations of soil and dust
particles ‘have fallen by two thirds in just five years, according to TCEQ analysis of
Clinton Drive PM observations (Figure 1.4). This leaves ammonium sulfates and
organic carbon as the dominant contributors to PMzs at Clinton Drive, each responsible
for about 4 pg/m? (Figure 1.4). These components of PM can be reduced by controlling

any or all of three sources: the SO: emissions that oxidizes in the atmosphere to form
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ammonium sulfates; directly emitted organic carbon particles; or VOC gases that
oxidize in the atmosphere to form secondary organic carbon particles. Given the narrow
margins, even a small fractional reduction in any of these components could make a
significant difference in whether Clinton Drive, and thus the ITouston region, achieve

attainment of the new standard.
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Figure 1.4. Composition of particulate matter at the Clinton Drive Monitor in the
Houston Ship Channel. [31] '

1.3 Su_l_fur dioxide (SO2)

Apart from its contribution to fine particulate matter, SOz is also drawing increased
attention in its own right. Short term exposure to high levels of 5Oz can cause an array
of respiratory health problems including increased asthma attacks. Although most
regions easily attained previous ambient standards for SO, standards issued by US
EPA in 2010 are far more stringent, setting a 1-hour limit of 75 ppb (196 pg/m3). The



- new standard has prompted extensive new dispersion modeling of SO» plumes from
- major sources to gauge their impact on attainment.

A series of studies prepared by AMI Environmental for the Sierra Club in 2011
applied AERMOD to model the SO: impacts of three major coal-fired power plants
owned by Luminant: Big Brown, Martin Lake, and Monticello. The studies concluded
that all three power plants, together with low levels of background SO2, would lead to
concentrations far exceeding the new ambient standards. The spatial scale of

exceedances would span a radius of 6-10 miles in each case.

Table 1.1, AERMOD modeled SOz downwind of coal power plants (AMI Environmental,
2011)

1-hour S5O: (4" highest) | Radius exceeding standard
Power Plant . .
(mg/m®) (miles)
Big Brown 517 6
Martin Lake 463 ' 10
Monticello 357 ' 6

1.4 Mercury

Mercury (Hg) is a neurotoxin that can significantly impact human health and child
and fetal development even at very low levels. Emissions to the atmosphere followed
by rainfall or dry deposition is the leading source of mercury to aquatic ecosystems [32].
In water bodies, mercury can be converted to the organic form, methylmercury, and
then bioaccumulate in organisms within the food chain. Predatory fish at the top of the
food chain accumulate the highest levels of mercury, posing a consumption risk to
wildlife and humans eating those fish, Fish consumption is the primary source of

methylmercury exposure in humans.

The most widely documented impact of mercury is the damage to neurological
development in children exposed to mercury in utero or in infancy, resulting in
impairment of IQ), attention and motor skills [33]. Trasande et al. (2005) found that
315,000-635,000 children are born each year in the 1.5, with cord blood mercury levels




associated with loss of 1Q [34]. They estimated that this results in lost productivity of
$8.7 billion per year, $1.3 billion of which they attributed to mercury emissions from
U.S. coal power plants. EPA attributed lower monetized impacts to IQ impairment
from mercury [35].

Other health effects of mercury may be important as well, though the impacts are
less fully documented than childhood IQ and skills impairent. For example, some
studies have linked blood mercury levels to cardiovascular disease in adults [36, 37].
There also numerous studies that have linked the environmental exposure to mercury
to increased autism rates, with the autism risk increasing with proximity to the mercury
pollution source [38-46]. Two of those studies originated in Texas: a Univefsity of Texas
Southwestern study reported hair concentrations of mercury to be correlated with
autism spectrum disorder severity [44], and a University of Texas Health Science Center
at San Antonio study found a correlation between autism rates among Texas
schoolchildren and power plant mercury emissions, with risks increasing with
proximity to the plants [46]. IHowever, some other studies have found no linkage
between autism and mercury [47, 48]. '

The Texas Department of State Health Services issues mercury advisories if a
mercury concentration in a water body is 0.7 mg/kg or greater. Water bodies with fish
consumption advisories due to high mercury levels are shown in Figure 1.5. Most of the
advisories are issued for lakes and reservoirs in eastern Texas, within the vicinity of the
largest coal-fired power plants in the state. However, linking fish mercury levels to
particular emission sources is complicated by the fact that mercury originates from both
local and global sources.
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Figure 1.5. Mercury fish consumption advisories in Texas. (Texas Department of State Health
Services)

1.5 Climate Change

Global climate models (GCM) available from the Intergovernmental Panel on
Climate Change project that temperatures in the US could rise by 3.2'F to 7.2'F this
century depending on different emission scenarios [11]. The GCM results also suggest a
warmer Gulf Coast region by 2050, with the greatest increase in temperature occurring
in summer and lowest increases in winter. The average temperature could increase by
at least 2.7°F + 1.8°F in the Gulf Coast region [49]. Along with the average temperatures,
the frequency of extreme high temperature days will also increase. Global climate
models differ on the impacts of climate change on precipitation amount, some

predicting declines and others, increases for the Gulf Coast region [49].

Climate change may also have an effect on the outdoor air pollutant concentrations,
especially ozone [50]. Ozone formation in the atmosphere is highly dependent on
temperature. Ozone concentrations in the atmosphere show an increase in warm
summer months, especially in the afternoons, when the temperatures are the highest
[51]. At cooler temperatures, ozone precursors, NOx, react to form peroxyacetyl nitrates

(PANs) instead of catalyzing ozone formation. Moreover, biogenic emissions of volatile
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organic compounds, which are also precursors to ozone, increase with the temperature
[52]. Therefore, control of ozone formation becomes more challenging. Bell et al (2007)
showed that the largest increases in ozone levels are predicted to occur in cities that
already have high pollution levels, such as Houston [53].

Other potential impacts of climate change in Texas include the sea level rise, loss of
coastal wetlands, erosion of beaches, saltwater contamination of drinking water, and
decreased longevity of low-lying roads, causeways, and bridges. Relative sea level in
the Gulf Coast is likely to rise at least 0.3 meter (1 foot) across the region and possibly as
much as 1.6 meters (5.5 feet) in some parts of the region (in Galveston 0.7 -1.3 meter
increase is projected). Relative sea level rise takes into account the combined effect of
the sea level rise due to increases in temperature and melting of ice, and the changes in
land surface elevation due to subsidence [49]. Sea level rise could increase the
vulnerability of coastal areas to storms and associated flooding. Climate change is also
related to certain illness outcomes associated with heat, air pollution, water
contamination, and diseases carried by insects such as malaria, dengue fever, and Lyme
disease [54]. | |

Water resources are affected by changes in precipitation as well as by temperature, -
humidity, wind, and sunshine. Changeé in stream flow tend to magnify changes in
precipitation. Water resources in drier climates tend to be more sensitive to climate
changes. Because evaporation is likely to increase with warmer climate, it could result
in lower river flow and lower lake levels, particularly in the summer, For example,
stream flow in the Colorado River is projected to drop 17-38 percent by 2050 due to
climate change [55]. If stream flow and lake levels drop, groundwater levels could also
be reduced. Global climate models project moderate to extreme drought conditions
throughout Texas by the end of the 21# century. On the other hand, high-intensity rain
events are expected to comprise a greater proportion. of overall precipitation under
climate change, which could increase the risk of flooding [56].

Carbon dioxide is the leading anthropogenic contributor to global warming [11].
‘Carbon dioxide lasts for years in the atmosphere, 50 COz emitted in one location can
contribute to climate change worldwide. It is also a difficult gas to control because it is
ubiquitously emitted proportional to the amount of fossil fuel and biomass combusted
and is not captured by traditional control technologies. Thus, control of CO: requires

reducing the amount of fuel used (ie., efficlency and conservation) or capture and
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storage of the COz, which is not yet in widespread commercial use. President Obama

has ordered EPA to develop the first-ever regulations for CO: from existing power

plants.

Texas emits more CO: from fossil fuel combustion than any other state: 653 million

metric tons in 2010, or 12% of the US total (Figure 1.6). Electric power generation is the

largest source of CO2 emissions in Texas, representing 34% of the total in 2010 (Figure

1.6). Much of this comes from coal-fired generation, which consumed 110 million short

tons of coal in 2011, more than any other state.
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(Data from US EPA at http://epa.gov/statelocalclimate/resources/state_energyco2inv.himl)
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Chapter 2

Texas Electricity: Supply, Demand, and Impacts on Air Quality

2.1 Electricity Supply and Demand in Texas

* Texas leads the nation in total electricity consumption and production (US EIA). Per-
capita electricity consumption by Texans is 17% higher than the national average and
more than twice that of Californians (California Energy Commission, Energy Almanac).
The high per capita consumption rates indicate substantial opportunity to reduce
consumption through efficiency and conservation measures. While some of the high
consumption rate reflects large energy-intensive industries in Texas such as petroleum
refining and petrochemical prdductio_n, the largest sectors of electricity consumption are
residential and commercial, together representing almost three quarters of electricity
use (Figure 2.1). The residential and commercial sectors are especially important to the
challenge of peak electricity demand, since the air conditioning of homes and
businesses drives demand on hot summer afternoons. These sectors have also been the
fastest growing, with growth of 76% and 106%, respectively, since 1990, compared to
only 21% growth in industrial power consumption.
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Figure 2.1. Sales by the Texas electric industry. The “other” category was absorbed into
the remaining categories in 2003. (US EIA data from http://www.eia.gov/electricity/data/state/)

Natural gas and coal are the dominant sources of electricity in Texas, with the
balance provided by nuclear and a growing amount of wind farms (Figure 2.2). The coal
power plants typically provide baseload power, whereas natural gas is used for both
baseload power (often from efficient combined cycle facilities) and peaking power
(typically simple cycle combustion turbines). The state’s coal power plants are
concentrated in the eastern part of the state, while most wind generation occurs in the

Panhandle and western part of the state (Figures 2.3 and 2.4).
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Figure 2.4. Largest generating plants in Texas in 2006 by capacity. (Platts GIS Geospatial
Mapping Data, 2006)

2.2 The ERCOT system

Eighty-five percent of the Texas electricity load occurs within the Electric Reliability
Council of Texas (ERCOT) system (Figure 2.5), the only entirely intrastate grid in the
continental U.S. By contrast, other parts of the U.S. are served by regions connected
through the Western Interconnect and Eastern Interconnect power grids. Due to the
relatively isolated nature of the ERCOT grid, electricity demand in Texas must
primarily be satisfied by electricity generated within the state.
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Figure 2.5. Management of electricity grids in Texas, (Texas Comptroller of Public Accounts,
The Energy Report 2008)

~ Within ERCOT, natural gas is the leading source for electricity generation (45%),
followed by coal (34%), nuclear (12%) and wind (9%) (Figure 2.6). It is important to
distinguish between capacity, which is the amount of power that each source can
provide, and the actual amount of electricity generated by each source. Most coal and
nuclear power plants are operated year—i:ound for baseload generation, shutting down
only for maintenance or malfunctions, and thus represent a larger share of overall
generation than capacity (Figure 2.6). Natural gas is used in both baseload and peaking
plants, and wind power varies with meteorological conditions, so they supply smaller
shares of generation than their capacity. Because winds are often weak during summer
afternoons when electricity demand is highest, ERCOT multiplies wind capacity by an
availability factor of just 8.7% in its summer peak reliability assessments. This is toward
the low end of the 8.0-18.5% range that other electric reliability regions apply to wind.
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Figure 2.6, Electric generating capacity (top) and electricity generation (bottom) by fuel
in ERCOT in 2012. **The capacity graph does not include the 8.7% availability factor
that ERCOT applies to wind for summer peak capacity. (ERCOT Quick Facts, January 2013)
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2.3 TXU Legacy Power Plants: Big Brown, Martin Lake, and Monticello

Three of the state’s coal-fired power plants have atiracted special attention due to
their high rates of emissions and their ownership by Luminant, a wholesaler power
producer formed during the private equity buyout of TXU in 2007. Some analysts have
speculated that Energy Future Holdings (EFH) and its Texas Competitive Electric
Holdings unit, which includes Luminant wholesale and TXU retail, face precarious
financial circumstances due to $37 billion in debt and low power prices. Most of the
debt was incurred when the cdmpany formed through the buyout of TXU, with
expectations of higher power prices before the booming gas availability led natural gas
and electricity prices to sink. The impact of EFH’s evolving financial situation on the

fate of these 1970's vintage power plants remains unclear.

Table 2.1 summarizes some of the key features of these power plants. The power
plants together provide 5,495 MW of peak capacity [57]. For context, ERCOT’s overall
2013 summer resources are 74,95[] MW [57], and electric generating capacity in Texas
statewide is 117,734 MW (US EIA data for 2010). The power plants achieve efficiencies
of 32-33%, which is in line with other power plants of their 1970's vintage. However, it
is far less efficient than the greater than 39% that US DOE considers readily achievable
at new supercritical pulverized coal power plants before CO: capture (US DOE National
Energy Technology Laboratory, Nov. 2010, “Cost and Performance Baseline for Fossil
Energy Plants”). Thus, newer plants burn far less coal to generate a given amount of
electricity. '

Table 2.1 Characteristics of Big Brown, Martin Lake, and Monticello power plants.

B%g Brown 1 1971 600 32.3%
Big Brown 2 1972 595

Martin Lake 1 1977 800 ‘

Martin Lake 2 1978 805 324% .
Martin Lake 3 1979 805

Monticello 1 1974 565

Monticello 2 1975 565 32.6%
Monticello 3 1978 760

aSummer capacity from [57]. _
3412 Rtu/kWh

bComputed from heat rate data for 2009 from US EPA EGRID. Ef ficiency = T
Heat Rate 'kWh)
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2.4 ERCOT Forecasts

Demand for electricity in the ERCOT system has been rising as growth in the
population, economy, and power-consuming devices has outstripped efficiency
improvements. Electricity demand is quantified in two key ways: overall consumption

and peak hourly demand. Overall consumption in the ERCOT region has grown at an

average annualized rate of 1.0%/year since the turn of the century, reaching 334 MWh in
2012 [58]. Meanwhile, ERCOT peak hourly demand has grown at a rate of 1.2%/year,
reaching 66,548 MW in 2012. While overall use drives trends in fuel use and emissions,
it is the trend in peak demand that is crucial for determining the amount of generating
capacity needed to provide a reliable supply of electricity even as meteorology, power
plant availability, and other factors are constantly changing., ERCOT seeks a 13.75%
reserve margin to ensure system reliability, and issues periodic forecasts for peak
supply and demand to project the amount of new or replacement capacity that must be
built to maintain that margin.

ERCOT's latest update, issued in December 2012, forecasts that over the next decade
electric generating resources will fall increasingly short of the reserve margin that
ERCOT aims to maintain beyond projected summer peak demand (Figure 2.7) [57].
Concern about this shortfall is driving efforts to promote new generating capacity and

forestall the retirement of existing capacity.

However, several details of the ERCOT forecast may have accentuated the size of the
projected gap. First, ERCOT in 2010 began to seek a reserve margin of 13.75%, up from
the 12.5% that had been sought previously. Second, to ensure conservative forecasts,
ERCOT sets strict criteria before planned new generating capacity can be included in its
projections. Specifically, new non-wind capacity is considered only if it has obtained a
TCEQ-approved air permit and a signed Standard Generation Interconnect Agreement
or similar documentation [39]. Thus, even publicly announced new generation projects
are often not included in the forecasts. The December 2012 report specifically notes
three combined cycle power plants that may come on-line in 2014, as well as additional

planned resources that had not progressed sufficiently for inclusion in the report [57].

Most significantly, the ERCOT report projects peak demand growing at an
annualized rate of 2.7%/year from 2012-2016 before decelerating in later years, This is
more than double the 1.2%/year annualized growth rate that characterized the 2000-
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2012 period. Itis also much faster than the 1.4%/year projected growth rate in the Texas
population (Texas State Data Center, mid-range prdjection), despite federal regulations
for lighting and appliance efficiency and more stringent building energy codes that may
slow per-capita electricity demand. Nationally, there has been a downward trend
toward decelerating growth. in electricity demand, with projections of about 1%/year
growth in the coming decades (US EIA, Annual Energy Outlook 2012),

ERCOT’s prediction of a high initial growth rate leads it to project Year 2017 peak
demand moze than 4,700 MW larger than would occur under the historical 1.2%/year
growth rate (Figure 2.8). Given its 13.75% desired reserve margin, this corresponds to
more than 5400 MW more resources sought than are likely to be needed.
Coincidentally, this difference nearly matches the 5,495 MW of capacity represented by
all the coal-fired units at Big Brown, Martin Lake, and Monticello combined. Over-
predictions of peak demand are not entirely unexpected given the conservative nature
of efforts to ensure reliability and the historical tendency of forecasts to over-predict
actual peak demand. For example, our previous white paper cited ERCOT’s forecast
from 2008 that Year 2012 summer peak demand would surpass 70,000 MW; in fact, it
was 66,548 MW. | -
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Figure 2.7. ERCOT projections of electric capacity, demand, and reserves [57]
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Figure 2.8, Historical trends in peak hourly demand in ERCOT, along with projections
of peak demand under the ERCOT December 2012 forecast (red) or a continuation of
the historically observed 1.2%/year growth rate (green). ‘

2.5 Emissions from Coal-Fired Power Plants in Texas

Power plants, and particularly facilities that burn coal, are important emitters of the

gases that form air pollution and contribute to greenhouse warming. For air pollution,

the impacts of power plant plumes on ozone and particulate matter have been
extensively characterized through aircraft studies and model evaluations, both in Texas
(e.g., Zhou et al. 2012) and elsewhere. For climate, the COz emitted from power plants
contributes to a global pool of long-lived greenhouse gases.

Except for five new boilers since 2009, all of the state’s coal-fired power plants came
on-line between 1971 and 1992, before the most effective emissions control technologies
were widely available and before emissions regulations had been tightened. The vast

majority of coal-fired power plants proposed nationally over the past decade, including
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many in Texas at the time of our previous white paper, have never been built due to
environmental and regulatory challenges and economic conditions, Fhus, most coal-

fired generation in the U.5, comes from decades-old facilities (Cohan and Douglas,
2011). '

Of the 1971-1992 vintage. coal power plants in Texas, only Parish and Sandow have
been retrofit with selective catalytic reduction (SCR), the most effective control
technology for NOx,. Big Brown and Monticello control NOx with selective non-catalytic
reduction (SNCR). Most others, including Martin Lake, use only low NOx burners
and/or over-fire air for NOx control, which is typically less effective than SCR or SNCR.
Wet limestone or other flue gas desulfurization technologies are used to reduce 502
emissions at about half of the older facilities, including Martin Lake and Monticello
Unit 3 but not Big Brown or the other Monticello units (US EPA CAMD, 2012). Control
technologies for particulate matter and mercury vary, but will soon be strengthened
where necessary to comply with the stringent new Mercury and Air Toxics Rule.

Foi ozone, power plants contribute about 9.5% of NOx emissions in Texas and a
negligible percentage of the state’s VOC emissions (US EPA National Emissions
Inventory 2008; Figure 1.1). Figure 2.9 shows trends in NOx emissions from Texas
power plants in the Acid Rain Program, which covers all major facilities. Although
several coal power plaﬁts_ such as W.A. Parish dramatically reduced their NOx
emissions, the three TXU legacy facilities remained Iit_tlé chai.nged, emitting over 30,200
tons of NOx in 2011 (Figure 2.9). NOx from these power plants has been shown to
contribute to ozone in the Dallas-Fort Worth region [20] and the Waco and Tyler-
Longview-Marshall regions [21] (see Section 1.1).
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Figure 2.9. NOx emissions from Texas power plants in the Acid Rain Program. (Data from
US EPA Clean Air Markets Division)

On a per megawatt hour basis, the TXU legacy coal plants emit NOx at rates similar
to the average of other Texas coal power plants built before 1992 (Figure 2.10).
However, they emit at about three times the rate of power plants built in the last
decade, or of the 10 best-performing old boilers. Those include W.A. Parish near

Houston, which has achieved dramatic NOx controls from selective Catalytic reduction.
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Figure 2.10. NOx emission rates from Texas power plants in the Acid Rain Program.
(Data from US EPA Clean Air Markets Division)

For the 50: that contributes to PMes sulfate, coal-fired power plants have long
contributed the majority of emissions in Texas, and now play a dominant role as other
sources have been controlled. Most other industrial sources near Houston and
statewide have sharply curtailed their SO2 emissions, as indicated by a 42% decline in
502 emissions within Harris County from 2005-2010 [31] and an even sharper decline
statewide from 2002-2008 (Figure 2.11). On-road vehicles and off-road equipment have
also dramatically reduced their emissions through national mandates for ultra-low
sulfur diesel and gasoline. However, power plant SO: emissions in Texas have
remained persistently high, declining only 26% over the longer period of available data,
2003-2011 (Figure 2.11). Most of that SOz is emitted from decades-old coal-fired power
plants that lack the best available control devices for the gas, and nearly half is from the
three TXU legacy facilities (Figure 2.11).-The ammonium sulfate particles formed from
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SO can travel hundreds of miles downwind in power plant plumes, with impacts

varying depending on wind flow and other meteorological conditions.
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Figure 2:12. SOz emissions from power plants in the Acid Rain Program. (Data from US

EPA Clean Air Matkets Division)

Considering SO» on a per megawatt hour basis, Big Brown and Monticello 1 and 2
are among the highest emitting facilities in the state. Thus, taken together, the TXU
legacy plants emit at almost double the rate of other old coal-fired power plants in
Texas, and an order of magnitude more than the five new boilers (Figure 2.13). Several
old power plants have achieved dramatic reductions in 5O. through low-sulfur coal
and/or flue gas desulfurization. Natural gas contains very little sulfur and thus

contributes little to SO-.
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Figure 2.13, SOz emission rates from Texas power plants in the Acid Rain Program. (Data
from US EPA Clean Air Markets Division)

Following stringent controls of mercury emissions from incinerators and municipal
waste combustors, US EPA estimates that power plants now account for about half of
all mercury emissions in the United States. Those emissions will be drastically curtailed
by the Mercury and Air Toxics Rule issued by US EPA in December 2011. That rule
requires power plants to capture 90% of their mercury emissions within four years.
Unlike an earlier Clean Air Mercury Rule which would have allowed trading, the new

rule requires these reductions to be achieved at all power plants.

In the most recent US FPA Toxic Release Inventory (TRI 2011), Texas led the nation
in air emissions of mercury and mercury compounds, with 13,728 pounds, more than
double the amount of any other state. In TRI 2011, Martin Lake, Big Brown, and
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Monticello were three of the five largest emitters of mercury in the United States,
emitting a total of 3,652 pounds. Taken together, this exceeds the entire air emissions of
all but four other states. Installation of activated carbon injection and other control
technologies, which will be needed to comply with the 90% control efficiencies required
by the Mercury and Air Toxics Rule, should dramatically reduce those emissions.

For the greenhouse gas CQz, emission rates show little variation among Texas coal
power plants, since emissions are merely a function of fuel use and efficiency (Figure
2.14). CO2 emissions are not captured by control devices, apart fror_ri_pilobscale testing
at W.A. Parish (http://fwww.nrgenergy.com/petranova/waparish.html). The legacy TXU
plants are only slightly less efficient than other old coal facilities, and actually perform
similarly to boilers built in the past decade, which were not built with supercritical
technologies and experience slight efficiency penalties from operating their advanced
pollution control devices. Natural gas power plants emit CO: at about half the rate of
coal power plants. These direct emission rates do not include upstream or “life cycle”
~emissions associated with obtaining, processing, and transporting the fuel. Accounting
for those emissions, especially methane leakage, would offset some but not all of the
greenhouse gas savings of natural gas relative to coal. '
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Figure 2.14. CO:2 emission rates from Texas power plants in the Acid Rain Program. (US
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Chapter 3

Options for Retrofitting or Replacing Legacy Coal Power Plants

Looking across. the pollutants discussed in the first two chapters, it is readily
apparent that the TXU legacy coal plants contribute an outsized share of emissions
relative to their electricity outpuf. Among all Texas power plants in the Acid Rain
Program, these three facilities emit 44% of the SO», 21% of the NOx, 19% of the mercury,
and 16% of the CO;, despite providing less than 12% of the state’s power generation and
less than 5% of its generating capacity (Figure 3.1). As the plants exceed the 30-40 year
litetime typically expected of such facilities and tightening environmental regulations
add cost and complexity to their continued operation, shutting down the plants is
certainly a plausible option. Some have argued that the plants have little reniaining
~ value [60], given the dampened power prices brought on by abundant natural gas and
the proliferation of wind farms in the state. Despite their disproportionate impacts on
the environment, the plants do provide 5,495 MW of capacity to an ERCOT market
tightly balanced between supply and demand at peék times.

Thus, careful consideration is given here to two major options: 1) retrofitting
emission controls on the three legacy coal plants, and 2) replacing them with alternative
forms of generating capacity, including natural gas, coal, wind, nuclear, geothermal,

solar, and demand response.
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Figure 3.1. Emissions from Big Brown, Martin Lake, and Monticello as a percentage of

Texas power plants in 2011 (502, NOx, CO», and generation (gross load) data from US EPA CAMD
for Acid Rain Program facilities; mercury data from 2011 Toxics Release Inventory; water use from [61];
Nameplate capacity from US EIA, 2010; retrofit control strategy for SO» and NOx based on UBS study [62]
described in Section 3.1 {red), and with SCRs replacing SNCRs (green))

3.1 Option 1: Retrofit Emission Controls

Some emission control technologies are already in place at the TXU legacy coal
power plants (Table 3.1), and more may be needed fo comply with new EPA
regulations. Baghouses and/or electrostatic precipitators (ESPs) have long been used to
control particulate matter, and Luminant now uses activated carbon injection at all of its
coal power plants to control mercury. Some adjustments to those injections and to the
ESPs or baghouses may be needed to achieve the strict limits of EPA’s new Mercury
and Air Toxics Rule, according to an August 2012 analysis by UBS [62]. Like their peers,
these facilities do nothing to capture CO:z emissions, and they are unlikely to be leading

candidates for such costly new technology given their age and mediocre efficiency.

33



Table 3.1. Emission control technologies currently in place (US EPA CAMD, 2012) and
expected to be installed to comply with regulations (UBS Investment Research, 2012; in
red brackets).

. : Particulate
Facility NOx 50: | Mercury Matter CO:
Big Brown 1 SNCR | [DS]] ACI Baghouse/

ESP
Big Brown 2 SNCR | [Ds]] Baghouse/
ACT
. BS5P
Martin Lake1 | [SNCR] | WL ACI ESP
Martin Lake2 | [SNCR] | WL ACT ESP
Martin Lake 3 | [SNCR] | WL ACI ESP
Monticello 1 SNCR | [DS[ Baghouse/
ACT
ESP
Monticello 2 SNCR | [DS]] Baghouse/
ACI
ESP -
Monticello 3 SNCR WL ACI "ESP

SNCR = Selective Non-Catalytic Reduction; DSI = Direct Sorbent Tnjection; WL = wet limestone; ACI =
Activated Carbon Injection; ESP = Electrostatic Precipitator

Thus, the key question is what additional NOx and SOz controls may be installed if
the facilities continue to operafe. Only Monticello unit 3 currently applies advanced
controls for both NOx and SO, and none of the units applies the most effective NOx
control, selective catalytic reduction (SCR) (Table 3.1). As noted in Chapter 1, reductions
in NOx and SO emissions across eastern Texas may be critical for achieving and
maintaining attainment of ambient air quality standards for ozone and PMas and
protecting public health. NOx and SOz controls will also become increasingly valued as
cap-and-trade limits for these pollutants tighten, whether under the existing Clean Air
Interstate Rule or whatever rule is developed to replace the Cross State Interstate Rule.!

The most effective NOx control would be to install SCR. This technology typically
achieves 90% NOx control down to 0.06 Ib/mamBtu, compared to 35% control achieved
by SNCR [19]. Since the targeted boilers have already reduced their NOx emission rates
to 0.12-0.18 Tb/mmBtu via low-NOx burners and/or overfire air (US EPA CAMD data),
the 0.06 Ib/mmBtu floor would apply, and overall emission reduction from SCR would
be 60% (18,200 tons reduction from Year 2011 emissions). Applying costing equations
from Table 5-8 of EPA IPM version 4.10 'mdicafe_s that capital costs to install SCR at all 8

' CSAPR was issued by US EPA in 2011 but vacated by the U.S. Court of Appeals in 2012,
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boilers would total $936 million." Applying EPA’s assumed capital charge rate of
12%/year and adding in variable and fixed operating and maintenance costs, the annual
costs of the SCRs would total $168 million/year based on Year 2011 operating
conditions. This corresponds to a NOx control cost of $9,200/ton, several times the
market prices typically experienced in cap-and-trade programs. Thus, SCRs are unlikely
to be installed unless specifically mandated as part of an ozone control strategy.

SNCR is more affordable though less effective than SCR, in part because it does not
use a precious metal catalyst to facilitate NOx control. An August 2012 analysis by UBS
Investment Research [62] deemed SNCR at Martin Lake to be the “clear eventual
retrofit” choice, matching the SNCRs already in place at Big Brown and Monticello.
EPA does not model capital costs for SNCR at power plants this large, so the UBS
reported cost of $35/kW is assumed [62]. This indicates that SNCR at Martin Lake
would cost $85 million in capital cost upfront. Adding in fixed and variable O&M costs
from the US EPA IPM model v. 4.10, annual costs would be $31 million/year (the
majority for variable O&M costs), raising the cost of Martin Lake’s electricity by 0.16
cents/kWh. Since only one power plant would be affected, far less NOx emission
reduction would be achieved (5,300 tons based on Year 2011 operation) than the SCR
scenario, though at a lower cost ($5,900/ton).

For SOz, UBS expects dry sorbent to be used at Big Brown 1-2 and Monticello 1-2
[62], providing a low cost option ($10/kW capital cost according to UBS) compared to
the more than $400/kW typically associated with wet scrubbers (US EPA). U5 EPA’s
IPM assessments assume that dry sorbent achieves 0.065 Ib/mmBtu 502 emissions, a
93% reduction from Year 2011 rates. Use of dry sorbent flue gas desulfurization entails a
1.3% capacity penalty and thus slightly increases CO: emission rates. Mercury
emissions were not analyzed since all power plants will soon be capturing at least 90%
of mercury to comply with the Mercury and Air Toxics Rule,

Note in Figure 3.1 that even after the UBS emission control scenario [62], the three
facilities would continue to emit NOy, SO and CO: at rates far beyond their
contribution to generation and capacity. 5O2 emissions remain high because even the
boilers that already use wet limestone (and thus are not expected to install further

controls) have emission rates near or above the state average for other old coal power

i Cost approximated by assuming a 1000 Btu/kWh heat rate and interpolating between the $/kW capital costs
presented in the EPA Table 5-8. Cost is in Year 20078.
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plants. NOx emissions remain high because the SNCRs achieve oniy 35% emission
control at a single plant. '

UBS est1mated EFH would incur Capltal expenses of $364.5 million under its overall
scenario [62]. Based on the 12%/year capital charge rate that US EPA typically assumes
for power plant retrofit control technologies, and operating and maintenance costs from
US EPA IPM simulations®, annualized control costs can be estimated at $137
million/year. Expressed on a per kWh basis relative to Year 2011 generation, the
retrofits would add about 0.33 cents/kWh to generating costs; with SCRs, total costs of
retrofits would be about 0.57 cents/lkWh (Table 3.4). These amounts are ‘substantial
compared to the hlstorlcally low 2.5 cents/kWh wholesale price that EFH reports for
power in the North Hub in 2012 [63]. The costing assumes continuation of 2011
electricity oufput levels for at Teast 10 years; if the facilities reduce their output due to
competitive pressures, as already occurred in 2012 [63], or are forced to close for
regulatory or financial reasons, the costs per kWh costs could be substantially higher.
The controls considered here do nothing to address emissions of COy, for which EPA is
now developing regulations which could affect the ongoing viability of the plants.

3.2 Option 2: Replacement with new capacity

3.2.1 Natural gas

In the absence of any policy initiatives, market forces are likely to lead natural gas to
supply most of the new power as older facilities are retired. Most of the growth in
power generatlon in Texas and nationwide in recent years has come from natural gas
Combined cycle power plant design allows for more efficient use of natural gas than
simple cycle turbines can achieve; combined cycle technology uses the waste heat from
the initial cycle to power steam cycle electricity generation. Combined cycle natural gas
is readily able to meet EPA’s proposed 1,000 pound/MWh limit on CO2 fronﬁ new
power plants, a limit that coal and some simple cycle facilities would be unlikely to
meet without édstly carbon capture technologies. The figures in Chapter'Z showed the
far lower NOx and CO2 emission rates of natural gas relative to coal, and almost no 50z

or mercury is emitted in natural gas electricity generation. Nevertheless, natural gas

i Bor dry sorbent FGD, Variable O&M = 2.3 mills/kWh and Fixed O&M = $5.9/kW/year

For SNCR, Variable O&M = (.98 mills/kWh and Fixed Q&M = $1/kW/year

For activated carbon injection for mercury, Variable O&M = 0.017 mills/kWh f01 Martin Lake particulate control
configuration and 0.061 mills/kWh for Big Brown and Manticello.
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generation does consume a finite resource that could be utilized for other purposes, and
whose price was extremely volatile before the shale gas boom. Furthermore, though
cleaner than coal, natural gas emits far more greenhouse gases and NOx than renewable
energy alternatives.

3.2.2 Coal

One possibility is that the old coal power plants could be replaced by lower emitting

and more efficient new facilities burning coal. As shown in Chapter 2, the five coal-fired

boilers that came online in Texas since 2008 emit far less NOx and SO: than older
facilities, as required to meet New Source Petformance Standards. Efficiency of these
boilers was not substantially better than the old ones, as reflected in the COz emission
rates. However, the Department of Energy’s National Energy Technology Laboratory
estimates that new pulverized coal supercritical power plants using existing
technologies could achieve heat rates of 8,687 Btu/kWh [64], 11% lower than the 9,814
Btu/kWh average heat rate of the three legacy plants in 2011. Thus, the same amount of
electricity could be generated with 11% less coal and associated CO: emissions and
mining footprint. Despite this efficiency, such a plant would still emit about 80% more
CO» than the proposed COr limits for new power plants. _

- Although it has yet to be applied widely on commercial scales, carbon capture and
storage (CCS5) technology is generally thought to be close to operational and could be
installed at new coal power plants to reduce their CO: emissions. However, capturing
90% of the CO:z is expected to raise the heat rate and associated coal use to 12,002
Btu/kWh (NETL, 2010), and the levelized cost of electricity to 14 cents/kWh (EIA
Annual Energy Outlook, 2013). In other words, despite its lower COz emissions, such a
facility would burn substantially more coal per kWh than the facilities it would replace,

and cost more than natural gas (7 cents/kWh), wind, or geothermal alternatives.

Hence, a catch-22 for new coal: facilities without CCS would fail to pass EPA’s
proposed CO: emission standard, but facilities with CCS would be too costly to be
economically competitive. Thus, new coal-fired generation is unlikely to be a viable
option unless the cost and efficiency of CC5 are substantially improved and natural gas
prices rise dramatically.
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3.2.3 Wind

Texas leads the nation in wind generation and capacity. Wind turbines emit no
greenhouse gases or air pollutants directly, and even on a life cycle basis their emissions
are only a few percent as much as fossil fuels [65]. Levelized costs of onshore wind have
been estimated at 9.6 cents/kWh [66] or 5 cents/kWh (National Renewable Energy
Laboratory’s Transparent Cost Database data for 2012, accessed Februai*y 2013 from
http://en.openei.org/apps/TCDB/), competitive with other new power providers even
before accounting for incentive policies. The profitability of wind power is boosted by
" incentives such as the recently renewed federal production tax credit (2.2 cents/kWh for
the first 10 years), which enables it to compete with existing power providers and
compensates for the lower market price that non-dispatchable power such as wind
often commands. However, since ERCOT multiplies wind capacity by an 8.7%
availability factor in assessing summer peak resources, non-coastal wind is not a viable
option for replacing large amounts of peak capacity. Examining ERCOT’s daily wind
integration feports coinciding with peak power demand for each of the past three years
shows that a low peak availability factor is not unwarranted, '

Table 3.2. Availability of wind during hour of peak demand. (Computed based on ERCOT
wind integration reports and ERCOT Historical Demand and Energy Report)

Year | Time of Peak | Peak Demand | Wind availability®

2010 | Aug, 23, 17:00 65,776 MW 7%
2011 | Aug. 3, 17:00 68,304 MW 21%
2012 | June 26, 17:00 66,548 MW 3%

wiid oufput

tnetalied wind capasity) during hour of peak demand.

* 1Wind availability is computed as (

Coastal wind power from onshore or offshore turbines may hold potential in
providing more consistent power throughout the year, including peak periods. Coastal
winds tend to blow more strongly than those elsewhere in Texas during the summer
afternoons when power is needed most. Wind power in ERCOT overall reaches a
minimum in the afternoons, especially duriﬁg the summer (Figure 3.2, top); by contrast,
coastal wind farms achieve some of their strongest output during summer afternoon sea
breezes (Figure 3.2, bottom). During peak demand periods in 2011, onshore coastal
turbines often achieved several times the capacity factors of West Texas turbines [67].
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Coastal wind farms near Corpus Christi achieved 80% or greater capacity factors on

some summer afternoons [68].

Austin Energy in January 2013 announced a deal to purchase 294 MW of wind
energy from new coastal wind farms along the southern Texas Gulf coast, for just 4
cents/kWh ([69], and Austin Energy press release). This cost is in-line with the NREL
estimate of wind power costs, subtracting the value of incentives, and suggests that U5
Enérgy Information Administration (US EIA) substantially overestimates the cost of
wind. It is also competitive with or more affordable than other power options,
indicating that coastal wind could be added to an energy portfolio without increasing

costs.
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Figure 3.2, Average daily profiles of wind power in ERCOT overall (top) and from
coastal turbines in ERCOT (bottom). [70]

Although most projects to date have sited turbines onshore, offshore wind turbines
can achieve capacity factors of 30-40% during summertime periods of peak demand,
based on an analysis of conditions élong the U.S. east coast [71]. If similar conditions
apply along the Texas Gulf Coast, this would be several times larger than the peak
summer availability assumed by ERCOT for onshore wind. The NREL Transparent Cost
Database estimates a current cost of offshore wind of 10 cents/kWh, projected to fall to 5
cents/kWh over the next five years. At its current estimate of $3,050/kW for overnight
capital costs, and applying by a 30% availability factor, this implies a cost of $56 billion
to build the 18 300 MW of offshore wind capacity that would be needed to replace 5,495
MW of coal capacity at peak times. While this scenario seems unlikely, a partial role for
offshore wind is plausible. Coastal Point Energy seeks to build a 300 MW wind farm
offshore from Galveston. Baryonyx Corporation has leased acreage for up to 1,200 MW
of wind capacity off the coast of Nueces County, and two parcels off the coast of South
Padre Island that could each  accommodate about 1,000 MW

(http://www .baryonyxcorp.com/projects.html).
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3.2.4 Nuclear

Nuclear power plants provide baseload power without the high rates of greenhouse
gas and air pollutant emissions associated with coal. However, according to the most
recent estimates from the Energy Information Administration, new nuclear plants are
expected to have a higher levelized cost of generation (11.4 cents/kWh) than natural gas,
coal, wind, or geothermal [66]. Nuclear also involves very long lead times and
substantial risk and uncertainty, as no new facilities have opened in the U.S. in over
three decades. Most efforts to pursue nuclear and associated federal loan guarantees are
occurring in regulated power markets which, unlike ERCOT, allow utilities to recoup
costs plus a profit margin, A recent study by two energy research firms finds that the
loan guarantees for two proposed nuclear units in Georgia could expose the federal
government to billions of dollars in losses [72]. Furthermore, no long term plan has been
developed for permanent storage of radioactive wastes from nuclear plants. In sum,

nuclear power is unlikely to be a viable option to replace retiring coal generation

capacity.
3.2.5 Geothermal

Geothermal power plants utilize energy from within the Earth to generate
electricity. Improving technology has brought geothermal close to achieving cost parity
with other options for new electric generation capacity. Maria Richards at Southern
Methodist University and Bruce Cutright at the University of Texas Bureau of Economic
Geology have extensively studied potential geothermal resources in Texas and

associated costs.

A key determinant of a region’s suitability for geothermal power is the geothermal
gradient, which measures how quickly temperatures increase with depth underground.
Based on geothermal gradients and the permeability of reservoirs, Texas has far more
geothermal resources than would be needed to supply the 5495 MW of capacity
targeted here (B. Cutright, personal communication). Many of the best prospective sites
are located within the same quadrant of Texas as the Luminant facilities (Figure 3.2),
and are expected to support operating lifetimes of 20-30 years. Cutright estimates a cost
range per installed megawatt of $2.5 - $3.2 million/MW, with $2.7 million/MW
representing a realistic cost for replacing some of the capacity and $3.0 million/MW to
replace the entire amount. EIA Annual Energy Outlook 2013 estimates a slightly lower
capital cost for geothermal, $2.51 million/MW. Thus, full replacement of the 5,495 MW
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of capacity would cost $13.8-16.5 billion. However, that cost could be readily recovered,
given estimates that levelized costs of electricity (including upfront capital costs) would
be 6-9 cents per kWh at several prospective geothermal sites (Table 3.2). Other sites that
 may require deeper drilling or fracking could entail slightly higher levelized costs of 10-
11 cents/KWh (B. Cutright, personal communication). In any event, geothermal clearly
has the potential to be competitive with the levelized costs of new electricity generation
from natural gas combined cycle (7 cents/kWh, or 9 cents/kWh with carbon capture and
storage (CCS)), wind (9 cents/kWh), and.coal (10 cents/lkWh, or 14 cents/kWh with CCS)
(US EIA Annual Energy Outlook 2013). Its profitability is further enhanced by a federal
production tax credit of 2.2 cents/kWh for the first 10 years of operation, or by a 30%
federal Business Energy Investment Tax Credit. Geothermal also has competitive
advantages by avoiding the greenhouse gas emissions and fuel price volatility of
natural gas, and by being dispatchable, allowing it to command higher prices and better
serve peak power needs than wind. |
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Geothermal Gradient in Degrees F per 1000 Feet

Prepared by the Bureau of Economic Geology Geolhermal Resourcas Graup,
Bruce L Cutright Principal Investigator, with contributions by:
Aaron Averett, Shadiyat Bello, Kyle Kampa, Adam Stater, Tracy Terrall and Matt Uddenberg.
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Figure 3.2. Geothermal gradients in eastern Texas. (Bruce Cutright, University of Texas Bureau

of Economic Geology)
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Table 3.3. Levelized cost estimates for geothermal electricity production from potential
sites in Texas. (Bruce Cutright, University of Texas Bureau of Economic Geology)

Levelized Cost of E‘Eect-z"icéty Produgtion

(Using DCE GETEM Modei)
Op’umist jcCaser Base Case . Conservative Case

Geologic Basin - Cents per Kilowatt-Hour
___Will-0 Field, West Texas ' 6.65 84 1025
South H algo Fairway, Gulf Coast| 528 6.52 10.34
Brachfield Southeast, East Texas| 598 | 7206 | 871
Mathers Ranch Feld, North Texas 6.34 2.46 11.11

324 Solar

Like wind, solar power emits no air pollutants or greenhouse gases, and even on a
life cycle basis its carbon footprint is only a tenth that of natural gas [65]. Prices of solar
power have fallen dramatically in recent years, but remain above the level of most other
options before incentives are taken into account. US ETA Annual Energy Outlook 2013
estimates a levelized cost of 14.4 cents/kWh for solar photovoltaics (PV). This is
consistent with Solarbuzz estimates of 15.2 cents/kWh for an industrial scale system
(Solar Electricity Index, March 2012). However, these estimates do not account for any
of the financial incentives available to solar, which can reduce project costs by more
than 50 percent. Industry insiders suggest that Texas power providers can now
purchase solar for roughly 7.5-8.0 cents/kWh. This is consistent with the 5.8 cents/kWh
price of a power purchase agreement between El Paso Electric and Element Power for
the 50 MW Macho Springs Solar Project [73], which includes 2-4 cents/kWh of
performance-based incentives from the state of New Mexico [74].

Solar PV in Texas could be expected to achieve a summertime capacity factor of
about 47% at 5 pm, the time when peak demand typically occurs in ERCOT, according
to a Brattle Group study using NREL's Solar Advisor Model [75]. Thus, about 11,700
MW of solar PV capacity would be needed to replace 5,495 MW of coal at peak times.
Based on N'REL estimates of an installed cost of industrial-scale solar PV of $3,383/kW
[76], this would imply an upfront capital cost of about $40 billion. However, federal
policy provides a 30% Business Energy Investment Tax Credit for solar, and favorable
treatment of depreciation. Thus, actual costs to utilities and ratepayers in Texas would
be far lower, possibly in the range of $25 billion.
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3.2.5 Demand Response

Demand response refers to efforts to curtail electricity use specifically at times of
peak power demand or high power prices, either by reducing consumption or shifting it
to off-peak periods. Demand response can be achieved by asking customers to turn off
equipment, by asking customers to turn on on-site generators, or by using thermal
storage technologies, which allow building air conditioning needs to be met with stored
chilled water produced by electric chillers operating at night. Advanced electric meters
(or smart meters) already installed throughout much of ERCOT can enable real-time
pricing and communication with the utility, reducing waste and improving peak-load
management. Real-time metering and pricing help consumers monitor and modify their
behavior during peak hours if pricing plans become tied to time of day. Demand
response can be a powerful way to ensure system reliability and performance and can
minimize the need for costly new generation facilities. The American Council for an
Energy-Efficient Economy (ACEEE) has estimated that enhanced demand response
efforts could reduce peak demand in Texas by 13% [77], far more than needed to offset
the entire 5,495 MW targeted here.

ACEEE estimates that demand response can reduce peak demand at a cost of only
$46 per kW, since its impacts are directly targeted at peak periods. This would
correspond to just $253 million, far less than most of the options considered above.
However, it would not substantially affect annual electricity generation if demand is
merely shifted to other hours. Impact on emissions would depend on the mix of
facilities providing electricity at peak and off-peak times.

Another advantage of demand response is that many potential measures could be
implemented far more rapidly thah new power generation, which requires substantial
lead time for permitting and construction. This feature of demand response may prove
crucial in alleviating the tight balance between supply and demand before new

generation capacity comes online.
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Figure 3.3. Fraction of summer peak demand that can be met with demand response,
efficiency, and renewable resources. (American Council for an Energy Efficient Economy)

3.3 Synthesis of Options

Looking across the retrofit and replacement options, we can compare the costs and
environmental impacts on a per MWh basis (Table 3.4). Continuing to operate the coal
power plants, even with the costs of pollution retrofits, provides the cheapest electricity,
though the differential relative to natural gas, geothermal, and coastal wind is slight,
especially once federal incentives are considered. However, this is not the case if health
and climate costs are considered, as emissions of 3Oz, NOx, CO, and mercury would all
be substantially higher than for natural gas, and orders of magnitude higher than for
the renewable energy options. The renewable energy options also use much less water,
which could become important in drought years.

Continuing to operate the coal power plants also faces the financial risk that may
result from future policies to control COz A hypothetical COz price of just $25/ton,
along with existing federal tax incentives for renewable, would erase the cost advantage
of retrofit coal relative to geothermal, coastal wind, and even solar. It would also erase
the cost advantage of natural gas relative to renewable options. This is before assigning
any value to the higher air pollutant emissions and water use of fossil fuels relative to
renewables, or to the risk of potentially higher natural gas prices in the future. While
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future federal COz policies cannot be predicted over the multi-decade lifetime of power
generation facilities, this hypothetical COz price of $25/ton is toward the low end of the
$0-$100/ton range that ERCOT considered in evaluating the impacts of potential
allowance prices [78].

Energy efficiency and demand response would provide the lowest cost replacements
for replacing peak power capacity. Based on the 3.5 cents/kWh cost estimate of ACEEE
for available options in Texas [77], investments in energy efficiency would be the lowest
cost approach to replacing power generation (Table 3.4). Demand response cannot be
directly compared to the other options in Table 3.4 on a per MWh basis, since it may in
part shift the timing of use rather than reducing overall consumption. However, the
strong cost-effectiveness of demand response investments — $46/kW versus thousands
of dollars per kW for the other options — suggests that demand response should also be
pursued to the fullest extent possible.

Table 3.4 Costs and emissions per 1 MWh of electricity from retrofit and replacement
options.

Costl .‘Cost xcvith iric;itt:r:agli- 5024 | NO5 | CO:8 Hg’ Water use?
incentives? $25/ton COs5 {Ib) (lb) (Ib) (105 1b) (gal)
Legacy coal 2011 $39.63 $39.63 $66.34 | 9.18 148 | 2,137 8.9 300
Coal with UBS $42.89 $42.89 $70.02 | 436 1.23 | 2,170 0.9 309
retrofits ?
Coal with SCRs 10 $45,29 $45,29 $72.42 4.36 0.59 2,170 0.9 309
Natural gas $65.90 $65.90 $79.51 0.01 0.36 1,089 0.0 270
Geothermal $76.10- $65.10- $65.65- [ 017 (.00 44 0.0 5
‘ $88,20 $77.20 $77.75
Coastal wind $51.00- $40.00- $40.00- 0.00 0.00 0 0.0 1
$83.40 $72.40 $72.40
Solar $140.30 $77.90- $77.90- | 0.00 0.00 0 0.0 26
$101.18 %101.18 .
Energy efficiency $35.00 $35.00 | . $35.00 0.00 0.00 0 0.0 0

1Costs from EIA Annual Bnergy Outlook 2013, neglecting transmission costs. Coal costs include EIA’s assumption of
$22/kW/year capital costs for repairs and maintenance. Lower end of geothermal range is estimate from Bruce
Cutright, UT-Austin. Lower end of coastal wind is based on $40/MWh price reportedly paid by Austin Energy,
adding back in $11/MWh from the federal production tax credit. Energy efficiency cost estimate from [77].

2Applies $22/MWh federal production tax credit (PTC) for geothermal and wind, and 30% federal tax credit on
capital costs for solar. Federal PTC is discounted by 50%, since it is available only for 10 years. Por solar, lower price
is the rate paid by El Pasc Blectric for power from the Machoe Springs Electric Project [73), removing the incentives
from the State of New Mexico [74]; upper price applies a 30% tax credit to capital costs in the EIA estimate.

3This represents the median scenario considered by ERCOT for potential federal COz policies [78]; the seven scenarios
spanned a range from $0-$100/ton COa.
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#Coal and natural gas emissions from US EPA CAMD data for Texas in 2011. Retrofit emissions based on dry sorbent
achieving 0.065 Ib/mmBtu-SO:z emissions [19]. Geothermal is midpoint of range reported by Geothermal Energy
Association.

5Coal and natural gas emissions from US EPA CAMD data for 2011. Retr oﬁt emissions based on SNCR achjevmg 35%
capture, and SCR achieving 0.06 Ib/MMBtu, from US EPA [PM-assumptions.

*Only direct emissions are shown, neglecting upstream emissions such as methane leaks or manufacture of power
generating equipment, Coal and natural gas emissions from US EPA CAMD data for 2011, Geothermal from
Geothermal Energy Association.

’Coal emissions from EPA CAMD data for 2011, Assume 90% capture under Mercury and Air Toxics Rule, Eloctnmty
generation from other fuels does-not generate substantial amounts of mercury.

8Coal and natural gas estimates {rom King et al (UT-Austin), 2008. Geothermal from Geothermal Energy Association.
Wind from MIT study. Solar from NREL study. ' '

"Retrofit assumptions from UBS Investment Research 2012 scenario, which includes dry sarbent for 302 and SNCRs
for NOx, o

0Retrofit controls from UBS 2012 scenario, but with SCRs instead of SNCRs.
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Chapter 4
Policy Options

The preceding chapters have characterized the air quality and electricity challenges
in Texas and the role of the legacy TXU coal-fired power plants. Whether and how the
facilities are retrofit, retired, or replaced has important consequences for air quality and
electric reliability in Texas. Most of those decisions will reside with the private sector
and market forces. However, this chapter considers policy options that might improve

the likelihood of favorable outcomes for Texas.

4.1 Disincentivizing High-Emitting Power

Chapters 2 and 3 clearly demonstrated the outsized role of the TXU legacy coal
power plants in pollutant emissions and water use relative to their electric generation
and capacity. Perpetuating that situation with incentives or interventions would be ill-
advised. The power plants already benefit from key competitive advantages, with
capital costs already paid and far less stringent emission requirements than any new
facility would face. Chapter 3 showed that an array of options is available for replacing
the peak power provided by these plants via natural gas, geothermal, solar, coastal
wind or demand response. If the facilities do continue to operate, Chapter 3 showed

that control technologies are available to substantially reduce emissions at costs of less
than 1 cent/kWh.

One approach to help ensure lower emissions from legacy power plants would be to
tighten emission limits. The 1999 bill deregulating Texas power markets set limits on
NOx and SOz emissions from power plants in east Texas (Texas utilities code section
39.264) and authorizes TCEQ to tighten the limits, Emission control technologies have
improved substantially since then, and new power plants are now held to far more
stringent standards nationwide. More stringent emission limits for existing facilities
would be achievable and would reduce their air pollution impacts. However, the plants
would still face the looming challenge of addressing new CO2 regulations cutrently
under development by US EPA.
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4.2 A Viable Market for Low-emitting Power

Despite the need for new peak power generating capacity in ERCOT and the air
quality advantages of low-emitting options, new providers of renewable energy face
key challenges that could be eased. The earlier discussion showed that geothermal,
solar, and coastal wind are all capable of 'contributih_g to peak power needs at
competitive costs once federal incentives are factored in. Howevet, even projects with
favorable costs are facing difficulty obtaining financing, because the short-term nature
of Texas power markets and wholesale contracts clouds the predictability of future
revenue. Unlike their natural gas competitors, renewable energy projects incur the vast
majority of their costs as upfront capital, so financing availability and costs are .
especially critical.

Some of the steps taken by ERCOT to encourage new peak generation have raised
costs to consumers with little benefit to potential new renewable energy providers. For
example, raising the cap on spot market electricity prices provides occasional windfalls
to existing peak power provider, but does little to clarify the revenue outlook of new
facilities that are seeking funding. New generation capacity from solar and other
renewable sources could ease the balance between supply and demand, potentially
bringing down overall costs to consumers by more than the upfront costs of the new
capacity while substantially reducing emissions [75]. The current system fails to

incentivize these benefits that renewable generation can provide.

4.3. Renewable Portfolio Standards

Renewable portfolio standards (RPS) set a target for electricity from renewable
sources and use market trading of renewable energy credits (RECs) to meet that goal.
When Texas first established its RPS program in 1999 [79], it was the largest program of
its kind in the nation and the first to track compliance using tradable RECs. A national
review of RPS programs in 2004 [80] found Texas to have the most successful program
in the country, noting the success. of the REC trading market and crediting the program
for catalyzing the tremendous growth in wind power in the state.” Texas achieved its
original RPS targets four years ahead of schedule, and in 2005 Senate Bill 20 increased
the renewable energy mandate to 5,880 MW by 2015, with a target of 10,000 MW by
2025.
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Despite the success and expansion of the Texas RPS, many states have now
leapfrogged ahead of Texas to enact more aggressive RPS requirements. Twenty-nine
states have now implemented RPS programs, many of them seeking to obtain 10-40% of
electricity from renewable sources (Database of State Incentives for Renewables and
Efficiency; Figure 4.1). By contrast, the 2015 Texas RPS is equivalent to just 5% of
capacity and has already been surpassed. A low RPS mandate diminishes the value of
the tradable RECs that incentivize renewable energy generation. The Union of
Concerned Scientists estimates that a more aggressive 20% target would lead to billions
of dollars in electricity savings, significant job creation, and large reductions in power

plant emissions [81].
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Figure 4.1 Renewable Portfolio Standards as of January 2013 (DSIRE).
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Since Texas like many states sets its RPS based on installed capacity, it is not ideally
suited for promoting renewable energy sources that would provide large amounts of
peak capacity. Almost all of the Texas RPS was satisfied with on-shore wind power. As
noted in Chapter 3.2.3, ERCOT multiplies wind capacity by an 8.7% availability factor
to assess its contribution to peak resources. A peak power renewable portfolio standard
could incentivize providers such as geothermal that are better suited for supplying
reliable and dispatchable power during peak time periods. Credit could also be given to
solar power, which generally achieves capacity factors of 40-50% during peak hours. An
analysis by the Brattle group found that, by alleviating the tight balance between
supply and peak demand, new generation from sources such as solar can reduce overall
costs to electricity consumers [75].

Another key step to promoting non-wind renewable energy sources like geothermal
and solar is to follow through on a pro{fision already written into state law but never
implemented. The law that created the state’s RPS tasked the Public Utility Commission
(PUC) with establishing a target of at least 500 MW capacity from non-wind renewable
energy technologies. However, PUC has yet to establish this non-wind target. White -
Camp Solar of Houston says that the lack of the mandated non-wind RPS has stifled its
ability to finance a plémed 100+ MW solar farm near Lubbock, and that RECs from a
non-wind RPS would provide revenue crucial to the financial viability of such projects
[82]. A non-wind RPS at or beyond the intended 500 MW minimum would help Texas
solar and geothermal developers tap into the federal incentives already available for
such projects, and better utilize the new transmission capacity already being built for
the state’s competitive renewable energy zones. It would also promote the development
of renewable sources that are better suited than inland wind for generating electricity at

periods of peak demand.

4.4 Energy Efficiency Portfolio Standards

Senate Bill 7 of 1999 established a utility energy efficiency improvement program,
also known as an energy efficiency portfolio standard (EEPS). The provision required
investor-owned electricity utilities to meet 10% of their annual growth in demand by
energy efficiency measures. With electricity demand growing by about 2% per year, this
provision was equivalent to reducing energy demand by about 0.2% annually. Utilities
must contract with outside energy efficiency service providers to implement these
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measures, and may provide incentives to consumers for energy efficiency measures. In
2007, House Bill 3693 iricreased the energy savings requirement to 20% of annual
residential and commercial demand growth but omitted the industrial sector [83]. In
2011, Senate Bill 1125 increased the energy efficiency goal to 30% of load growth for
investor-owned utilities, and shifted the target to focus on peak demand rather than
overall demand [84].

The energy efficiency measures have proven to be highly successful and to have
achieved benefits that far outweigh the costs. The Public Utility Commission of Texas
found that measures enacted in 2005 alone saved 500,000 MWh of electricity annually,
exceeding the goal by 27%, and that the $78 million spent by utilities that year will
result in $290 million in energy cost savings, a return on investment of nearly four-to-
one [85]. Measures enacted in the first four years resulted in about 2,700 tons of
cumulative NOx reductions [86]. The format of the program ensures that results are
verified by independent third parties and creates a market for energy efficiency services
and associated jobs.

Given the success of the existing provisions, could the state adopt a more ambitious
target for energy efficiency measures? Abundant evidence suggests that much greater
energy savings could be achieved by utility programs. The ACEEE has estimated that
an expanded utility energy efficiency program could offset 40-50% of projected growth
in Texas electricity demand [77]. Likewise, the U.S. Department of Energy Office of
Energy Efficiency and Renewable Energy estimates that 40-50% of the nation’s
electricity load grthh could be displaced through energy efficiency, pricing reforms,
and load management. California and Connecticut each require utility programs to
achieve electricity savings of about 1% per year [87], more than double the Texas target.
Nationwide, demand-side management programs by utilities achieved 59.9 million
MWh of total energy savings in 2005 [88], several times larger on a per-capita basis than
Texas achieved.

Raising the requirements of the Texas program would greatly increase energy
savings, reduce emissions, and avert some of the need to construct new power plants.
More importantly, such a policy would yield savings to consumers that would far
exceed its costs. ACEEE recommends expanding the utility targets to 50% of demand
growth, resulting in 28.5 billion kWh of annual electricity savings and 9400 MW of peak
demand reduction by 2023 compared to a 10%. standard [77]. Many of the measures
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currently funded by utilities to meet their EEPS requirements, such as weatherization of

low-income homes, could be greatly expanded if the requirements were strengthened.

Beyond strengthening the energy savings target, other modifications could enhance
the program’s effectiveness. The energy efficiency mandate currently applies to
regulated investor-owned utilities that supply about 80% of Texas electricity sales [77];
the program could be expanded to encourage other electricity providers to participate
in the program. The state could also loosen caps on the utility-paid portion of each
measure in order to enable a wider array of measures to be implemented.

A challenge to the success of utility-based programs is that utilities profit by selling
electricity, and thus face a disincentive to exceed their energy -savings targets. Although
energy efficiency generally costs less than building new capacity, more could be done to
properly align utilities” incentives to implement efficiency measures and exceed their
mandated levels, One potential approach would be to establish tradable Energy
Efficiency Credits (EECs), akin to the RECs that accompany the state’s Renewable
Portfolio Standards (RPS) program. EECs would be provided for measures that reduce
energy consumption, and each utility would be responsible for a certain level of EECs
based on their electricity sales. A tradable credit system would enable utilities to profit
by exceeding their energy savings targets. It would also allow more ambitious energy
savings targets to be achieved while minimizing costs because the market-based
approach would encourage implementation of the most cost-effective measures needed
to achieve the overall goal. '

4.5, Conclusions

The légacy coal-fired power plants exert influences on air pollution, climate, and
water use far beyond their contribution to the state’s electr,icify. While retrofit control
devices could somewhat reduce their emissions of air pollutants, emission rates would
remain far above what alternatives could achieve, and impacts to climate and water use
would continue unabated. Upcoming federal regulations of existing power plant CO:
emissions could render the plants unviable, regardless what controls are installed for
other pollutants. Thus, replacement of the power plants with cleaner sources of
electricity must be considered.

Natural gas, geothermal, coastal wind, solar and demand reduction all have the
potential to replace the generation and peak power capacity from the legacy coal power
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plants with far lower impacts to the environment. Costs of these options to Texas
ratepayers are likely to be highly competitive with each other once federal incentives
are taken into account. Each may serve as a least cost provider under certain
circumstances depending on a variety of factors such as future natural gas prices; solar
and geothermal conditions at specific sites; improvements in technology; and future
federal policies for carbon emissions and renewable energy incentives. However,
current market conditions in ERCOT, including highly variable and unpredictable
power prices and lack of incentives for new and renewable generation, are hindering
investments in new generating capacity and demand response. Any of the above policy
approaches could help close the projected gap between peak demand and supply in
ERCOT at manageable costs while alleviating the environmental burdens of power

generation in Texas.
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DECISION OF THE COMMISSION
REGARDING THE PETITION FOR RULEMAKING
FILED BY the DALLAS COUNTY MEDICAL SOCIETY

Docket No. 2013-1612-RUL

On October 23, 2013, the Texas Commission on Environmental Quality (Commission)
considered the petition for rulemaking filed by the Dallas County Medical Society (petitioner)
on August 28, 2013. The petitioner requests amendments to 30 TAC Chapter 117, Control of
Air Pollution from Nitrogen Compounds, Subchapter E, Multi-Region Combustion Control,
Division 1, Utility Electric Generation in East and Central Texas. The petitioner requests that
the agency initiate rulemaking to further limit nitrogen oxides (NOx) emissions from electric
generating units in east and central Texas by requiring that certain coal-fired power plants in
east Texas meet more stringent NOx emission standards based on selective catalytic
reduction technology within five years. Specifically, the petitioner requests the owner of the
eight coal-fired electric generating units located at Big Brown Steam Electric Station
(Freestone County), Monticello Steam Electric Station (Titus County), and Martin Lake
Electrical Station (Rusk County) be required to achieve specific NOx emissions reductions.
The petitioner requests that the rule amendments requiring NOx emissions reductions from
the specified electric generating units in east and central Texas for the purpose of reducing
ambient ozone levels in the Dallas-Fort Worth (DFW) ozone nonattainment area, attaining of
the ozone National Ambient Air Quality Standard (NAAQS) and improving public health,
with additional benefits for the Tyler-Longview-Marshall area. The petitioner also requests
that the commission hold a public hearing to accept comments on this rulemaking.

The commission has authority pursuant to the Texas Gov’t Code, § 2001.021, Texas Water
Code, 8 5.102, and 30 Texas Administrative Code § 20.15 to consider the petition for
rulemaking filed by the Dallas County Medical Society on August 28, 2013.

Commission staff are currently working on a state implementation plan (SIP) attainment
demonstration for the DFW area, evaluating sources of NOx emissions located in the DFW
area and the necessity for emissions reductions to attain and maintain the ozone NAAQS. The
commission may consider rulemaking based on the evaluation during the upcoming SIP



planning process for the DFW area, which is currently planned for proposal before the
commission in December 2014. As part of the SIP planning process, commission staff provide
updates and information to both local air quality planning groups and the public. Therefore,
the petitioner’s request to initiate rulemaking before the SIP planning process is complete is
premature. A SIP attainment demonstration analysis is necessary to determine if additional
emissions reductions of NOx or other ozone precursor emissions are necessary to achieve
attainment of the NAAQS.

IT ISTHEREFORE ORDERED BY THE COMMISSION that the petition submitted by the
Dallas County Medical Society on August 28, 2013 is denied.

This decision constitutes the decision of the Commission as required by the Texas Gov't Code,
§ 2001.021(c) and 30 Texas Administrative Code § 20.15.

If any portion of this Order is for any reason held to be invalid by a court of competent
jurisdiction, the invalidity of any portion shall not affect the validity of the remaining
portions.

Issued date:

TEXAS COMMISSION ON
ENVIRONMENTAL QUALITY

Bryan W. Shaw, Ph.D., Chairman
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Commissioner

Texas Commission on Bavironmental Quality
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Re:  Texas Commission on Environmental Quality Qctober 23, 2013 Agenda Tiem 39
Docket No. 2013-1612-RUL Corsideration of a Petition for Rulemaking
Petition to Amend 30 TEX, ADMIN, CODE Caaprer 117 (§117, 3000 and §117. 3010)
Project Number: 2013-060-PET-NR,

Dear Commigsi Oners:

Luminant Generation Company LLC (“Tuminant”), opposes the petition for rulemaking
filed on August 23, 2013 with the Texas Commission on Environmental Quality (“TCEQ” or
“Agency™) entitled “Petition To Amend Chapter 117 To Reduce Emissions Of Nitrogen
Compounds From Utility Electric Genetration In East Texas By 2018 And To Ensure Effective
Implementation Of That -Stendard” (“Petition™). ‘The Petition, filed by the Dallas County
Medical Society, Public Citizen, the Lone Star Chapter of the Sierra Club, Environment Texas
and the Texas League of Conservation Voters (collectively, “Petitioners™), singles out certain of

——Luminant's—lignite-—and—coal-fueled—electricity gene:ration urits—without —any —scientifically
supportable reason related to improvmg air quality in the Dallas-Fort Worth (“DFW") ozone
nanattainment area.
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The sole support cited by the Petitioners, a 2006 modeling exercise performed by
Envu‘on, demonstrates that iweposition of more stringent emissions limits on @ff Bast Texas
electricity generating units (“BGUs™ within 200 km of DFW would have only minima! effect on
ozonse formation in the nonattainment area. At the same time, imposing cost-prohibitive controls
on Luminant’s Big Brown, Monticello and Martin Lake plants would seriously threaten the
economic viability of the vital East Texas solid fucl generation fleet at a time when these assets
are most needed.

Luminant shares in everyone's concern and desire for cleaner aix, That is why Lunsinant
has a strong and proud history of meeting or exeeeding the requirements of all state and federal

emissions standards at Big Brown, Martin Lake and Monticello and all of onr power plants. In
fact, we are currently in the process of investing several hundred million dollars across our coal-
fueled generation fleet to comply with the Mercury and Air Toxics Standards rule that goes into
effect in 2015. However, this Petition is complefely unnecessary to meet Texas air quality
goals. With Texas alr continuing to become cleaner, the record is clear that existing laws and
regulations are working, Moreover, as is widely wnderstood by the scientific commumty the
reason the DFW area has had dlfﬁculty meeting the federal ozone standard is ermsswns from
vehicles, not Fast Texas BGUs2

For the reasons set forth in more detail below, we respectfully object to the petition and

~ suppott the Executive Ditector’s recornmendation that the TCEQ deny the petition. Lyminant

maintains that the Petition fails to meet the legal requirements of TCEQ rules for the Petition to
be considered and the rules proposed by the Petitioners are not legally sound. Moreover, the
rationale for the changes Petitioners propose is simply not scientifically demonstrated.

It appears that the Petition does not contain “a statement of the statutery or other
authority under which the proposed rule ig to be promulgated,” as required by 30 TexX. ADMIN.
ConE §20.15 (a}(3)(C). Nowhere in the Petition is a statutory basis provided for the Petitioners’
proposal that TCEQ may single out these three particular plants for retroactive imposition of
Best Available Comtrol Technology requirements. TFurther, Luminant is not aware of any
authority that would support implementation of requirements for these specific facilities merely
because of & potential business restructuring, as Petitioners advocate in the Petition. In any
event, Petitioners’ urging that the TCECQ) should treat these plants unequally under the guise of
eslablishing county-spcclﬂo cmtssxon hmxts is not appmpnate or legally justifiable,

! Environ memorandom to Pete Breitenbach from Edward Tai and Greg Yarwood, dated: June 22, 2006 Subjeot:
Task 19. DFW APCA Run for 2009 with Bast Texay BGU Controls,

* In fact, ug TCEQ hag recoghized, over 80 percent of nitregen oxide (“NOX™) in the DFW avea comes from taobile -
sources. And, even the Poviron memorandum clted by the Petitioners acknowledges moblle sources as the real
canse of ozone nenattainment issues.

D
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Furthermore, the Petitioners imply that a 2006 Environ memorandum shows a reduction
in ozone on the order of 1 to 1.5 part per billion (“ppb™) from just these three plants, However,
Environ did not conclude that NOx emission reductions at these particular three plants would

 tesolve high ozone levels in the DFW nonattainmont arca. In fact; becanse the Environ modeling
considered across the board reductions from numerous EGU sources and only saw modest
theoretical decreases at certain monitors “up to 1 ppb,** the TCEQ did not require additional
controls on these units when the Environ report was 0r1g1na11y issued as a part of the State’s
2007 S1IP revision.

If one considers Environ’s work, as reported some seven years ago in 2006, valid today®,

the largest decrease that is predmted to oceur from NOx emission reductions at Big Brown,
Martin Lake and Monticello is Jess than 1 ppb. On most days of the modeled episode, the
theoretical emissions reductions made ne difference and, becanse wind direction is the primary
factor, the Environ modeling showed thai reductions at these three plants would not be
cumulative. In other words, because they are not aligned when the winds prevail from differing
compass directions, the predicted decreases are hot additive, again demonstrating that imposing
controls at these three plants bears no relationship to achieving the ozone standard in the DFW
© area.

Petitioners also cife a report by Rice University Associate Professor Dr, Daniel Cohan
that asserts that these particuiar plants could be replaced by renewable energy, Luminant
believes that renewable energy is a critical component of a suecessful energy supply strategy, but
the Cohan report simply does not present a realistic plan with replacement cost estimates of $56
billion ix wind and $40 billion for solar, Texas is a rapidly growing state that must have rehable
and affordable electric generatton as power demand increases,

Finally, as stated above, czone nonattainment in the 10 county DFW nonattainment area
is unquestionably a result of elmssmns from mobile sources — cars and trucks ~ not power plants.
One illusteative example: in 2000,° the TCEQ promulgated rules requiring dramatic and
whelesale WOx emission reductions from gl Bast and Central Texas EGUs and cement kilns as
part of the Agency’s effort to Teduce ozone in the DEW nonattainment area. Unfortunately, the
area still struggles with nonattainrnent, despite the implementation and achievement of these
dramatic reductions. Therefore, Petitioners’ suggestion that imposing controls on these three
plants will result in reduced ozone in DI'W is not a reasonable expectation or position.

3 TCEQ 2007 DFW Attainment demonstration avallable at:
hitpr//www, loeqg.stads. x, us/assets;’pubhchmplen1entatmn/au/mp.’dfwfdfw wl_sip_2007/Complete_DEW_SIP for W

ebpage U32407.pdY
* The Inviron memo is based on photochemical modeling conducied uaing an August 1999 episode as the base case,
The most recent SIP revision for the DFW area adopted in 2010 utilizes a 2006 base case modeling scanario,
Significant improvement emissions estimaticns, modsfing pretocols and updaied emissions forecasts all contribute
to & conclusion that the Environ mo deling referenced in the petit;ion Is out of date and doos not represent current
analysrs of air qualify n the DEW arsa,

325 Tex. Reg. 4101, M&y‘i 2000,
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Luminant appreciates the Comimissioners’ attention to these and other comments and
looks forward to the Commission’s consideration of this matter al its Agenda meeting on

October 23“’
Sincerely,
- - i / JohmA.Riley | \
Bracewell & Giu]ia%l’
_ Attorneys for Lumin
c Les Trobman, General Counsel
Texas Commission on Environmental Quality
Building F, MC 101
P.O. Box 13087
Austin, Texas 78711

Bridgett C, Bohae, Chief Clerk

Texas Commission on Environmental Qua.hty
Building E, MC 105

P.O. Box 13087

Auwstin, Texas 78711

#4379486.2

Via Fax: 512-239-5533

23/
Via Fexr 512-2396377

eneration Company LLC
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TEXAS HOUSE OF REPRESENTATIVES

DISTRICT OFFICE:

1067 W. MAGNOLIA

FORT WORTH, TEXAS 76104
817-924-1997

CAPITOL OFFICE:

P.0. BOX 2910

AUSTIN, TEXAS 78768-2910

512-463-0740

EMAIL: LON.BURNAM@HOUSE.STATE.TX.US

LON BURNAM
DISTRICT 90 « FORT WORTH

October 19, 2013

Dr. Bryan W. Shaw, Ph.D.

Chairman

Texas Commission on Environmental Quality
Building F, MC 100

P.O. Box 13087

Austin, Texas 78711

Mr. Toby Baker

Commissioner

Texas Commission on Environmental Quality
Building F, MC 100

P.O. Box 13087

Austin, Texas 78711

Re:  Texas Commission on Environmental Quality October 23, 2013 Agenda Item 39
Docket No. 2013-1612-RUL Consideration of Petition for Rulemaking
Petition to Amend 30 TEX. ADMIN. CODE CHAPTER 117 (8117.3000 and §117.3010)
Project Number: 2013-060-PET-NR

Dear Commissioners,

I respectfully request that the rulemaking petition, 2013-1612-RUL, to be considered at your
next Agenda Meeting be granted. Air quality remains a concern of my district and the entire
Dallas-Fort Worth (“DFW?) air quality control region. As the Texas Commission on
Environmental Quality (“*Commission”) knows, the DFW region has been classified as being in
“moderate” or “serious” nonattainment for ozone since 1991, shortly after the passage of the
historic Clean Air Act Amendments of 1990.

I Hindering addition efforts to comply with the 0ozone NAAQS would be detrimental to
the DFW region.

Over the years, the DFW region has made progressive efforts to improve its air quality and come

into compliance with applicable ozone NAAQS, such that it now is classified as “moderate”
nonattainment even under the more stringent 8-hour ozone NAAQS of 2008. These

Committees: Criminal Jurisprudence ® Energy Resources
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achievements risk being derailed, or at the very least hindered, by pollution from point sources
outside the DFW region.

The rulemaking petition, 2013-1612-RUL, seeks to address that problem. For this reason, I urge
the Commission to grant this petition.

Il. The arguments in Luminant’s opposition letter have flawed reasoning and do not
undermine the value to the DFW region of reducing NOx emissions from point
sources located outside the region.

Luminant suggests in its opposition letter that because vehicle emissions are an important
contributor to ozone nonattainment and because EGUs are not the primary reason why the DFW
region is in nonattainment, no further action by the TCEQ is appropriate.

To support this dubious contention, Luminant cites a 13-year-old TCEQ rule (25 Tex. Reg. 4101,
May 5, 2000) that reduced NOx emissions from East and Central Texas EGUs. It argues that
because the DFW region remained in nonattainment after the implementation of that rule, it “is
not a reasonable expectation or position” to assert that applying new BACT standards would
reduce ozone in the area. This conclusion is further undermined by the fact that during the first
half of that 13-year period, the DFW region actually improved its air quality. The region went
from being in “serious” nonattainment with the old 1-hour ozone NAAQS in 1998 to actually
being in attainment with that standard by 2006.* It succeeded in attaining the NAAQS six years
after that rule was promulgated.

This history undermines Luminant’s suggestion that the rule had no benefit and that the current
rulemaking petition would likewise have no benefit for the DFW region. On the contrary,
Luminant’s reference to this old rule actually supports the petitioners' argument that reducing
NOx emissions from EGUs located outside the DFW region will help it reach attainment for the
ozone NAAQS.

Nowhere in its opposition letter does Luminant assert, nor could it, that NOx emissions from its
EGUs in East Texas cannot or do not reach the DFW region. Instead, Luminant tries to confuse
the issue or settle for casting doubt on empirical studies by discussing the alignment of wind
patterns. For example, it stresses the role of motor vehicle emissions in causing ozone pollution
in order to downplay the role of its own emissions. While no one disputes that more work
remains to be done in order to reduce VOC and NOx emissions from mobile and stationary
sources within the DFW region, Luminant’s finger pointing does not absolve it of its own role in
contributing to the region’s ozone problems.

Similarly, it tries to dispute the value of reduced NOx emissions from its EGUs and stating that
the 2006 memorandum by “Environ did not conclude that [this] would resolve high ozone levels
in the DFW nonattainment areas.” This avoids the ultimate question since it implies that
adopting a measure is not worthwhile if doing so will not resolve nonattainment problems.
Nothing prevents the Commission from addressing a part of the problem. What Environ asserts,
as do | for the benefit of my constituents, is that reducing NOx emissions from Luminant’s
would help.

The rulemaking petition is a step in the right direction. Imposing the BACT standards
recommended by the petitioners need not fix the entire problem in order to be sound public

policy.

! There “serious” nonattainment classification was imposed in 1998. The promulgation of an 8-hour 0zone NAAQS
standard resulted in the DFW region being reclassified as only in “moderate” nonattainment under that more
stringent standard. Since then, the region has never acquired a worse classification.

Committees: Criminal Jurisprudence ® Energy Resources





1. DFW region will be negatively impacted if it does not meet its deadline for
attainment with the ozone NAAQS.

In accordance with the federal Clean Air Act, the attainment deadline for an area in moderate
nonattainment for ozone is December 31%, 2018. As such, the DFW region only has five more
years to come into compliance. As discussed above, | am concerned that NOx emissions from
outside the region will hinder its efforts to reach attainment. Conversely, reducing those
emissions will complement its efforts. Failing to meet this deadline can result in sanctions by the
EPA, under § 176, 179 of the federal Clean Air Act.?

IV.  The rulemaking petition should be granted.

Various groups, including the Dallas County Medical Society, have endorsed this rulemaking
petition. 1 add my support and conclude by urging the Commission to grant this petition.

Best regards,

7 M

Representative Lon Burnam

2| also worry that local and state policymakers may attempt to postpone those sanctions by asking the Governor of
Texas to request that the EPA reclassify the DFW region at a lower designation, as occurred with the HGB
(Houston-Galveston-Brazoria) area in 2007. A downgrade to “serious,” “severe,” or “extreme” nonattainment would
increase the offset ratio for permitted “major stationary sources,” expand the number of stationary sources treated as
“major stationary sources” and affected by the Title | of the federal Clean Air Act, and impose additional statutory
requirements on the DFW region. These can have an impact on the area’s economic vitality and should be avoided if
possible.
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