“The photochemical modeling
indicates the DFW area will attain
the 1997 eight-hour ozone
standard and additional control
measures are not necessary for
the area to demonstrate
attainment by the attainment
date.”






YEAR GOAL RESULT

Fail

Fail

Fail

Fail

Fail



130 (+6)

86.6 (+2.6)

87 (+9)



DFW AIR QUALITY BETTER? Not Since 2007....

SIP

SIP









Ozone is a public health threat at 70 ppb, much less 75



Reducing ozone pollution leads to reductions

of other kinds of air pollution

Particulate Matter Pollution

“Overwhelming
evidence shows that
particle pollution can
kill. Particle pollution
can increase the risk
of heart disease, lung
cancer and asthma
attacks and can
interfere with the
growth and work of
the lungs.”

- American Lung
Association



But TCEQ’s “Close Enough” approach
leaves 4 monitors above 75 ppb in 2018
AFTER modeling.

Denton 77.6
Eagle Mt Lake 76.4
Grapevine 76.3
Keller 75.37

Wise Co ?



DEJA VU All OVER AGAIN:
In 2007, 4 monitors were also above the
standard AFTER modeling.

Frisco C31 88
Dallas Hinton C60 86
Denton C56 388

Fort Worth NW C13 85



“I’'m advised that your modeling
predicts four monitors would exceed the
attainment level in 2009 under the new
plan....I am concerned by these reports

and worry that the SIP may not be
approvable.”

(Bush Administration) EPA Regional
Administrator Richard Greene
May 234, 2007



EPA: Tarrant County STILL in violation
AFTER Low-Sulfur Gas Introduced

(From: EPA’s Tier 3 air quality modeling technical support document)

“The maximum projected decrease in an 8-hour ozone design
value in 2017 is 1.09 ppb in Tarrant County, Texas, near Dallas,
which is projected to be above the ozone standard.” (76.2ppb)

BTW — This is how that sentence was represented by

TCEQ in its first presentation to the Technical
Committee last November:

“The maximum projected decrease in an eight-hour ozone
design value in 2017 is 1.09 ppb in Tarrant County, Texas...”



“Close Enough” Relies
on “Weight of Evidence”

What’s SUPPOSED to be
In the Weight of
Evidence Category?

“Corroborative Analysis” to support the predictions of the
computer modeling.

“Absolute” modeling analysis is best evidence.

Each type of analysis should have a quantifiable and identified
outcome that contributes to meeting the standard.



“Sustainable Development”
“Arterial/Freeway Bottleneck Program”
“Truck Lane Restriction Program”
“Pay-As-You-Drive Insurance Program”

“Control Strategy Catalog Review”

“Air Quality Marketing and Outreach”



Weight of Evidence: Total Ozone Trends

1998-2003 2008-2013



FAIL

FAIL

FAIL



Can We Expect TCEQ's Weight of Evidence Approach to Work Now?

Max Decrease — 6 ppb over three summer
Max Decrease- 9 ppb over 4 summers

+ 1 ppb over 3 summers

Requires decrease
of 13 ppb over
4 summers

AN

N






“RACM” - Reasonably Available
Control Measures

The CAA requires nonattainment plans to provide for implementation of all
reasonably available control measures (RACM) “as expeditiously as
practicable.” 42 U.S.C. 7502(c)(1).

TCEQ is supposed to consider ALL available control measures, and to

adopt and implement any such measures that are reasonably available. 57
FR 13498, 13560 (1992).

To show that RACM are being implemented as expeditiously as practicable,
the State must explain why the selected implementation schedule is the
earliest schedule based on the specific circumstances of that area.

Such claims cannot be general claims that more time is needed but rather
should be specifically grounded in evidence of economic or
technologic infeasibility.




APPYING “SMART” RACM to 2018 PLAN

Control Measures that...

- Have the largest reductions on the most
stubborn monitors

- Are available with current technology

- Have the largest co-benefits



Tarrant and Denton County monitor sites have
ALWAYS been the most stubborn.....

Year Monitor with Highest DV County
1999 Frisco Collin

2000 Denton Denton
2001 Denton Denton
2002 Denton Denton
2003 Keller Tarrant
2004 Keller Tarrant
2005 Ft. Worth NW Tarrant
2006 Eagle Mt Lake Tarrant
2007 Eagle Mt. Lake Tarrant
2008 Denton Denton
2008 Eagle Mt. Lake Tarrant
2009 Keller Tarrant
2010 Keller Tarrant
2011 Keller Tarrant
2012 Denton Denton



RACM
STRATEGY #1

SCRon
MIDLOTHIAN
CEMENT
KILNS



The Three Midlothian Cement Kilns Have
Been, and Remain, the Single Largest
Sources of Air Pollution in North Texas

-Largest Concentration of Cement Manufacturing in the US

- Up to 17.6 tons per day of smog-forming NOx pollution,
or approximately 6500 tons a year

- Significant sources of VOCs, Particulate Matter, Dioxins,
and Metals too



Location, Location, Location

DFW is the only ozone non-attainment are
in the U.S. that’s affected by so much
cement plant pollution.



Prevailing winds in Ozone Season
create a9 to |12” area of fallout in DFW







1999-2000 SIP:

“A list of possible recommendations includes reducing
nitrogen oxide emissions from the Ellis County cement
kilns by 30 percent. But Bill Jordan, a spokesman with the
Texas Natural Resources Conservation Commission, said
the benefits of reducing ozone by doing that are
neqligible, and there would be more benefits through
tougher vehicle emissions tests and the construction time

limit.”




1999-2000 SIP

However State modeling showed “significant
health benefits from a 50% or more reduction
from kiln emissions, translating into a 9 to 12
ppb drop in peak ozone levels and a 1-4 ppb
drop in the four “core counties”

North Texas Clean Air Steering Committee
recommendation for reduction in Midlothian
cement plant emissions:

50%
Actual cut included in SIP:

18.5%



2003-2004 Mid-Course
SIP Correction:

According to the TNRCC, “Application of SCR at cement kilns was
found to be problematic due to high concentration of particulate
matter in the exhaust gas stream. This leads to catalyst fouling,
causing high pressure drops and reduced catalyst activity.”



2005 TCEQ KILN STUDY:

Mandated by court settlement with environmental groups over the failure of the
2000 SIP. Prepared by Eastern Research Group for TCEQ. Authors were five
cement kiln experts.

Conclusions:

1) “SCR is an available technology for dry kilns, i.e. “commercially
available and in use on similar types of cement plants” and
transferable technology, i.e. “used on similar processes and
could be expected to work” on wet kilns.

2) SCR makes 80-85% reductions of smog-forming NOx possible.

3) Cost is under $2000 per ton of NOx removed in dry kilns, to
$5,000 per ton in wet kilns (vs. Up to $13,000 per ton/TERP)




2006: American Cement Manufacturer
Endorses SCR as “Proven Effective”
Control Technology for Cement Plants

APPLICATION
FOR APSD
CONSTRUCTION
PERMIT REVIEW
CEMEX, INC

Kiln 3 Project
Brooksville
Cement Plant
Hernando
County, Florida

October 12,
2006



2006: American Cement Manufacturer
Endorses SCR as “Available NOx control
technology” for cement plants

APPLICATION FOR A
PSD
CONSTRUCTION
PERMIT REVIEW
CEMEX, INC

Kiln 3 Project
Brooksville Cement
Plant

Hernando County,
Florida

October 12, 2006



2006: Impact of Kiln Cuts
StarTelegram

Thursday, March 16, 2006

“Using detailed computer models, state
regulators have concluded that requiring
the three cement plants in Midlothian to
add modern pollution controls would
apparently lower ozone levels in Fort
Worth and Arlington almost enough to
meet federal standards by 2009.”



“The high cement kiln control strategy reduced the number of exceedance grid cells
in the DFW NAA by 4 % through the episode. Among the 2009 baseline exceedance
cells, 14 % (166 out of 1199) were reduced at least 1 ppb. The controls appeared
most effective on August 16, when 38 % (84 out of 223) exceedance grid cells were
reduced at least 1 ppb, accounting for half the episode total; the exceedance area
was lower by 5 %.”

90% cuts in Kiln Nox =
1 - 3.2 ppb reductions in NW
Ft. Worth, Keller and Arlington
















2007 SIP: TCEQ Says Lack of Impact on

Frisco Monitor Rules Out SCR.....

“Results:
— Beneficial impacts primarily on south and west of DFW area
— Emissions plume did not go over Frisco, so no response

— This test changed Future DV at Frisco by -0.01/+0.01 ppb”
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That’s correct. The kilns raised ozone levels in a ALL TEN Non-
Attainment Counties by 1 to 12 ppb........ But not in Frisco.

Frisco
[ |



2007 SIP: priven by Frisco Monitor

Year

1999
2000
2001
2002
2003
2004
2005
2006

Monitor with Highest DV

Frisco

Denton
Denton
Denton

Keller

Keller

Ft. Worth NW
Eagle Mt Lake

County

Collin

Denton
Denton
Denton
Tarrant
Tarrant
Tarrant
Tarrant



2007 SIP: north Texas Clean Air

Steering Committee Votes for SCR Pilot Testing

That Request is Rejected by TCEQ.



2007 SIP:

TCEQ on SCR: “The Cement Kiln Study describes SCR, which
can reduce NOx emissions by 80-85%; however it hasn’t been
applied to wet kilns anywhere in the world. Furthermore,
neither has sufficiently tested on cement kilns in design and
feed materials to Ellis County kilns to conclude with certainty
with certainty that those levels of reductions are achievable”



2008: (Bush
Administration) EPA
Regional
Administrator
Richard Greene
Requests
Midlothian Kilns to
Pilot Test SCR.

That request
is also rejected.



2010: TXI
Decommissions
its Wet Kilns

July 7th, 2010

“TXI will permanently
shut down its four oldest,
highest-polluting cement
kilns in Midlothian and
will stop burning
hazardous waste as fuel,
the Dallas-based
company said Tuesday.”



2011 SIP: “New Cars” Means

No Need for Controls

“Photochemical grid modeling performance has been
rigorously evaluated.”

“The photochemical modeling indicates the DFW area
will attain the 1997 eight-hour ozone standard and
additional control measures are not necessary for the
area to demonstrate attainment by the attainment

date.”

“Based on the photochemical grid modeling results
and these corroborative analyses, the weight of
evidence indicates that the DFW area will attain the
1997 eight-hour ozone standard by June 15, 2013.”




2011 SIP: Massive Fail

Instead, the 2011 SIP has the distinction of
being the only DFW SIP (so far) to leave the
ozone Design Value HIGHER after its

completion.

2009-2013

2011
SIP



2011 SIP: Still No SCR

“SCR has not yet been demonstrated on the types of
cements kilns in Ellis County. The commission is not
aware of any new available information that would
change its determination regarding the applicability of
SCR technology on cement kilns.”



2012: “Ash Grove

Settlement with
Justice Department
Requires Midlothian
Kilns to Be Converted
to Dry Technology”

As of 2015, only dry
kilns with SNCR will
be operating in North
Texas...

2005 TCEQ Report.
“SCR is an available
technology for dry

kilns”




SCR-SNCR Hybrids =
Lower Costs of SCR

- Higher NOx removal rates
compared to SNCR alone,
and often SCR alone

- Improved efficiency

- Smaller SCR catalyst bed,
which means lower
operation and maintenance
costs compared to SCR
alone

- Easier retrofit




Co-Benefits of SCR
on Midlothian
Cement Kilns

-Significant
Reduction in
Particulate Matter
Pollution

-Significant
Reduction in
Dioxin Pollution

-Significant
Reduction in VOCs




Co-Benefits of SCR on Midlothian Cement Kilns



2018 SIP?



Kiln Impacts vs 2018 Plan Modeling Episode



Kiln Impacts vs 2018 Plan Modeling Episode



Kiln Impacts vs 2018 Plan Modeling Episode



Kiln Impacts vs 2018 Plan Modeling Episode



2013 UTA STUDY

ASSESSING CONTROL STRATEGIES FOR
GROUND-LEVEL OZONE
NEELESH V. SULE, Ph.D., P.E.

North Central Texas Council of Governments
November 5, 2013

90% reduction in
cement plant NOx

pollution between 6 am
and 12 Noon =

2.04 ppb decrease of
ozone in the Denton
monitor



Documented Ozone Reductions from
90% Cuts (6500 tpd to 650) in NOx
from Kilns

Denton 77.6 $75.6
Eagle Mt Lake 76.4

Grapevine 76.3
Keller 75.3 74.1

Wise Co ?



SCR in Kilns IS RACM:

Economically Feasible?

Technologically Feasible? m

EPA must make TCEQ explain why SCR is not
being required in the 2018 SIP as “as
expeditiously as practicable.”







Oil and Gas Pollution is Significant Now

2012-2013 Volumes
NOX 47.44+p4

VOCs 119.49



FOOTNOTE: Oil and Gas Mobile

TCEQ: “Don’t Know How to Estimate
Truck Traffic Tied to Oil and Gas”

VS.



January TCEQ Presentation to Technical Committee
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OIL AND GAS TOTAL 38.69 58.12



2018 Ten County DFW Area Anthropogenic

Emissions Summary by Source Category

Source NOX tpd | VOCs tpd % NOX % VOCs
Category

On road 113.21 55.61 39.02% 11.87%
Oil and Gas | 38.69 58.12 13.34% 12.40%
Non Road 39.87 32.77 13.74% 6.99%
Locomotives 18.90 .93 6.51% .198%
Area 16.46 284.39 5.67% 60.69%
Airports/ 11.77 3.53 4.06% .75%
Ground

Cement Kilns 17.60 .80 6.07% 17%
EGUs 15.02 2.05 5.17% 44%
Other Point 10.65 30.36 3.67% 6.48%




jorpis Significant

al
 are 647
s in DFW’s




There are unknown thousands of
smaller compressor engines



All in the
Western half
of DFW.......
where the
most stubborn
monitors are




53.7% 24.8%



A Single Large Compressor Station Can
Impact Local Ozone Levels Significantly

“Routine emissions from a single gas
compressor station or large flare can raise
ozone levels by 3 parts per billion as far as
five miles downwind, and sometimes by 10
ppb or more as far as 10 miles downwind.”




Much Less 647 of them....

"Given the possible impact of large single
facilities, it is all the more conceivable that
aggregations of oil and gas sites may act
in concert so that they contribute several
parts per billion to 8-hr ozone during
actual exceedances .”




Emissions Can Be Large Enough
to Prevent DFW attainment

"Major metropolitan areas in or near shale formations
will be hard pressed to demonstrate future attainment of
the federal ozone standard, unless significant controls are
placed on emissions from increased oil and gas
exploration and production....urban drilling and the
associated growth in industry emissions may be sufficient

to keep the area in nonattainment.”




“..may be sufficient to keep the area in nonattainment.”

2014 UNT Study: O&G Effects on Monitors



Ozone 8% higher
in “Fracking”
Area



Ozone 16%
higher in
“Fracking” Area
In Wintertime



Monitors in
Fracking Area
have up to

2 more
exceedences per
month



2018 Compressor Pollution Estimates

2006 2011 2012 / 2018 est

NOx  48.8 28.44 42.3 20.65

VOCs 5.49 1.7 3.6 14.44

TOTAL 33.93 36.14 45.9 35.09



2018 SIP: Compressors Pollution
Going Up or Down?

TCEQ: Number of Compressors” tied to Production Rates —
Production Rates declining

Industry: Number of compressors tiled to number of wells —
Number of wells increasing

2013 Rand Study: “Most emissions are related to ongoing
activities, i.e., gas production and compression, which can be
expected to persist beyond initial development and which are
largely unrelated to the unconventional nature of the resource.”



And older plays need more compressors

Now, What can be done
to improve

the flow rate?

Which can be changed
easiest, quickest and
cheapest? (Some are as
easy as a choke change or
adding a compressor.)

George E. King Engineering



2013 UT Study: “New, Rigorous Assessment of
Shale Gas Reserves Forecasts Reliable Supply from

Barnett Shale Through 2030”

AUSTIN, Texas — A new study, believed to be the most
thorough assessment yet of the natural gas production
potential of the Barnett Shale, foresees....

...another 13,000 wells would be drilled
through 2030.

Avg. of 722 New Wells a year for 18 years

TCEQ assuming 566 a year through 2018






Not Just

a Problem

In DFW —
We're
Downwind

of Thousands
of Tons of
New Oil

And Gas

Air Pollution






DFW Airport Ground Equipment
Electrification Mandate Provides
Precedent

6 tons per year



Over 50% of Oil and Gas NOx pollution cut

Almost 25% of Oil and Gas VOC pollution cut

Extending it to East Texas would cut another



“Products of incomplete
combustion include VOC'’s, CO,
methane, and formaldehyde.
Fuel bound sulfur will form Sulfur
Dioxide in the combustion
process. CO2 is the product of
burning any type of
hydrocarbons.”

Gas Compressor Station Economic Optimization
Rainer Kurz, Matt Lubomirsky and Klaus Brun
International Journal of Rotating Machinery
Volume 2012 (2012)




Electrification of
Compressors IS RACM:

Technologically Feasible?

Economically Feasible?

EPA must make TCEQ explain why electric
Compressors are not being required in the 2018

SIP as “as expeditiously as practicable.”




42 U.S. Code § 7502 - Nonattainment plan
provisions in general

(c) Nonattainment plan provisions The plan provisions (including plan items) required to be
submitted under this part shall comply with each of the following:

(1) Ingeneral  Such plan provisions shall provide for the
implementation of ALL reasonably available control
measures AS EXPEDITIOUSLY as practicable (including
such reductions in emissions from EXISTING SOURCES in
the area as may be obtained through the adoption, AT
A MINIMUM, of reasonably available control technology)
and shall provide for attainment of the national
primary ambient air quality standards.



They’re not ceilings restricting
the adoption of more stringent controls.

They’re the foundation of building an effective SIP.

The ceiling is proving attainment of the national standard -
something this SIP does not do.




2018 SIP: Deja Vu All Over Again?
StarTelegram

“The DFW area will never meet
federal clean air standards unless
the state targets ozone-forming
pollution from cement plants,
natural gas compressor engines
and other sources that affect
Tarrant and Denton Counties.”




“The photochemical modeling
indicates the DFW area will attain
the 1997 eight-hour ozone
standard and additional control
measures are not necessary for
the area to demonstrate
attainment by the attainment
date.”






