AFFIDAVIT OF RANAJIT SAHU, PH.D, QEP, CEM (NEVADA)

1. I have personal knowledge of the statements made herein.

2. I'am a Consulting Engineer and an expert in the field of Environmental Engineering and
Energy issues.

3. Attachment A to Exhibit 1 hereto is a true and accurate copy of my curriculum vitae.

4.1 have reviewed the application and supporting materials associated with: Part 70 Air
Operations Permit Renewal and Proposed PSD Permit, for the Magnolia LNG LLC—Magnolia
LNG Facility, Lake Charles, Calcasieu Parish; AI Number 185639, Permit Number 0520-00481-
V1 and PSD-LA-792(MI), and Activity Number PER20200001 and PER20200002.

6. Through my education, training, experience, and review of relevant documents, I have formed
opinions regarding the emissions; control strategies, environmental impacts, and enforceability
of the proposed Magnolia LNG export terminal project and its proposed permit.

7. The materials and mathematical calculations I reviewed and performed are what an
experienced air pollution consultant or expert would rely upon in forming opinions regarding the
emissions, control strategies and environmental impacts of a proposed liquid natural gas export
terminal.

8. Exhibit 1 hereto is a true and accurate copy of my opinions regarding the emissions, control
strategies, permit enforceability, and environmental impacts of the proposed Magnolia LNG
LLC liquid natural gas export terminal, which I have prepared on behalf of Sierra Club, Healthy
Gulf, and Louisiana Environmental Action Network.

I hereby certify under penalties of perjury that the foregoing representations are true to the best
of my knowledge.
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Exhibit 1

Including Attachments A, B, and C



Comments on the
Proposed Part 70 Operating Permit Renewal and Modification for Magnolia LNG LLC’s

LNG Facility in Lake Charles, Calcasieu Parish, Louisiana (Agency Interest No. 185639;
Activity No. PER20200001 (“Plant”)

by
Dr. Ranajit (Ron) Sahu, Consultant?
The comments in this report are provided based on my review of the following documents:
(i) Prevention of Significant Deterioration (PSD) and Title V Air Permit Renewal Application,
prepared by SLR, dated September 2020; and additional information submitted by SLR on
February 9, 2021;
(ii) Air Dispersion Modeling Report, January 2021;

(iii) Revised Title V/PSD Permit Application, July 2015 prepared by ecology and environment
Inc.;

(iv) Final Environmental Impact Statement (EIS) for the Magnolia LNG and Lake Charles
Expansion Projects, 2015;

(v) Final Supplemental EIS, January 2020;

(vi) Louisiana Department of Environmental Quality’s (DEQ) Air Permit Briefing Sheet for the
Plant;

(vii) DEQ’s Preliminary Determination Summary for the PSD-LA-792(MI) Permit, dated April
15, 2021;

(viii) DEQ’s Statement of Basis for the proposed Part 70 Operating Permit 0520-00481-V1

(ix) Application for Construction Permit for Pleasants County Methanol Plant, Revision 1, March
15, 2021; and

(x) additional documents including correspondence between DEQ and the applicant; DEQ
responses to prior comments; 2016 draft permit and fact sheet packages; 2016 permit; etc.

| note that critical information that is essential for DEQ’s review of the proposed project as well
as for public review was not available in the record. This includes:

! Resume provided in Attachment A.



(a) all emission calculation worksheets in native Excel format;
(b) electronic files for the air dispersion modeling report (January 2021); and

(c) vendor design and emissions guarantee information for all equipment for which the applicant
has relied on such vendor data including but not limited to the turbines.

A. Introduction

Magnolia LNG is a proposed liquified natural gas (LNG) facility, designed to produce 8.8 million
metric tonnes of LNG per year near Lake Charles in Calcasieu Parish, Louisiana. Per the Louisiana
DEQ, the project was initially authorized by Permits 0520-00481-VV0 and PSD-LA-792, issued in
March 2016. The construction of the facility has not yet commenced.

At the facility, LNG will be produced using an Optimized Single Mixed Refrigerant (OSMR)
technology using pipeline natural gas as feed stock. LNG produced will be stored at the site in
two LNG storage tanks. LNG will leave the facility via LNG carriers, barges, and trucks.

The facility will consist of four identical natural gas liquefaction trains. Per DEQ and the applicant,
the core of each LNG train is an OSMR process which uses industrial gas turbines, combined heat
and power (CHP) technology, and ammonia auxiliary refrigeration.

Since the facility has not yet been constructed, the applicant has requested and the DEQ is
proposing to grant a Part 70 operating permit renewal for the facility. Four heaters (EQT0028
through EQTO0031) were removed from the permit, and a flare is added.

B. Emissions Summary

The updated potential annual emissions from the facility in tons per year are shown in the two
tables below, taken from DEQ’s analysis.

Pollutant Before After Change
PMyg 29.20 28.43 -0.77
PM: s 29.19 28.43 -0.76
SO, 18.85 17.75 -1.10
NOx 737.82 467.28 - 270.54
Co 1335.06 1343.27 +8.21
voC 72.91 71.98 -093
COze 2,506.994 2.459.715 -47.279




LAC 33:111.Chapter 51 Regulated Toxic Air Pollutants (TAP)
Pollutant Before After Change
Acetaldehyde 0.52 0.40 -0.12
Acrolein 0.08 0.072 - 0.008
Benzene 0.71 0.58 -0.13
Carbonyl Sulfide 0.01 0.04 +0.03
Ethyl Benzene 0.42 0.32 -0.10
Formaldehyde 9.36 8.06 - 1.30
n-Hexane 2,67 0.67 -2.00
Methanol 534 5.36 +0.02
| Naphthalenes 0.02 0.08 + 0.06
PAH 0.03 0.024 - 0.006
Toluene 1.80 1.57 -0.23
Xylenes 0.95 0.81 -0.14
NH; 3.85 3.86 + 0.0l
HaS 0.08 0.08 -
Totals 25.84 21.926 -3914 |
C. Criteria Pollutant PTE Emissions Are Underestimated

Shown below are excerpts from the emissions calculations of some of the sources at the Plant
which were provided in the September 2020 application. As noted, prior electronic versions of
these calculations were not available. In particular, the notes associated with these emissions
calculations tables show the basis for the emissions calculations.

C.l Missing Information

First, in several instances (such as for the turbines, which are significant sources) of air emissions
at the Plant, the calculations rely on design engineering data (such as gas composition data from
the applicant’s design engineers for the turbines), vendor information (such as turbine data sheets),
and EPA’s AP-42 compilation of emission factors.

Design engineering data is also shown as the basis for other emission calculations such as the
ammonia vent emissions.

The record simply does not contain any supporting basis for such design engineering data nor any
information from equipment providers such as the turbine vendor including associated emissions
guarantees. Thus, DEQ could not have verified any of these assumptions and, as such, these
calculations of the PTE are simply unsupported.
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Table 4

Emissions for Gas Turbine (Siemens SGT-750)

Magnolia LNG
Units Average Operation l Maximum Operation
Fuel Lower Healing Value (LHV)' Blu/scf 923
Fuel Higher Heating Value (HHV)' Btu/sch 1025
Ratio of HHV b LHV 1111
Hourly Fuel Flow (LHVP MMBtu/hr 282 00 333.00
Hourly Fuel Flow (HHV)* MMBtu/hr 31300 37000
Annual Operation heive B760
HHV Emission Average Hourly Maximum Hourly
Factor'** Emission Rate’ Emission Rate | Annual Emissions
Pollutant Type Pollutant (Ib/MMBtu) (Ib/hr) (Ib/hry (tpy)
Criteria NO, . 11 35 13 40 49 7
[00) 2274 2525 9960
VOC - 1.04 115 456
PM - 036 040 158
PM,o 036 040 158
PM; 5 - 03% 040 158
SO, 0.0001 0 0308 003 013
HAPs Acetaldehyde 0.000040 001 0.01 005
Acrolein 0.0000064 0.002 0.00 0.01
Benzene 0.000012 0004 000 0.02
Ethylbenzene 0000032 0.01 0.01 004
Formaidehyde 0.00071 022 026 097
Naphthalene 00000013 0.0004 000 0002
PAH 0 0000022 00007 0.00 0.008
Toluene 0.00013 004 005 0.18
Xylene 0 000064 002 002 009
Total HAPs - 0.31 0.37 1.37
Greenhouse e0.* 17 36613 51 43281 15 160,367.18
Gas NO * 0.0002 007 008 030
CH,* 00022 069 082 302
Global Warming Average Hourly Maximum Hourly
Potential Emission Rate Emission Rate Annual Emissions
Pollutant Type Pollutant (GWP) (lb CO,efhr) (Ib COefhr) {ton CO,e/yr)
Greenhouse CO, 1 36,61351 4328115 160,367.18
Gas NO 298 2 .56 24.31 9007
(COe) CH, 25 17.25 2039 7 56
Total GHGs . 36,651.33 43,325.85 160,532.81

Notes

1 Based on gas composttion data from Magnola LNG design engineers
2 Based on turbine data sheets from Magnolia LNG design engineers Average value anxi maximum value based on inlet temperature of 50° F

{Load 100%)

3 Calculated based on ratio of HHV to LHV

N CHIBDIVID 1ALV UK UOLIS /A =40t 10 L CUlBU, VUIUNE | * OTUIUEE O ) = Old 0 umy Oad | Ul usicd

rantantAfNNNI%. e wainkht (anuialant s N NN0A malar
$0,and individual HAP emissions based on AP-42 emission factors and hourly fuel flow

6 N,0 emission factor based on 40 CFR 98 Table C-2 o Subpart C.
7 NO, CO, VOC, PM, PM,; PM,., CO,, and CH, emissions based on design values for turbmes. Maximum and Average values are based on
annual average ambient temperature of 50° F

8 USEPA Title 40 Part 98 Table C-2 Default CH4 and N20O Emission Factors for Various Types of Fuel
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Table Sa
Emist ork for Thermal Ondier-High inert Cas g [Design Case)
Magnalia LNG

Netes

1 Design meamum condtions

2 Engiesring esimate

3 F emwsions facton Yom USEPA AP 42-Section | 4  Naturl Gas C:
HHVALHVatio oft 108

4 N Oemmsion factor based on 40 CFR 98 Table C-2to Subpan C

8 NOx,CO VOC, snd PM anmsion factors Based on aquipment detashest

6 O4, md mdividual HAPS {except by total feed 1 by (1 MIOUs rated HC destruction efciency/ 100])

7 50,H.S, and carbonyl suifide smmacne based on oxideson of 4,8 and cabonyl sullide 1o SO, The rated andoton efickency b isted sbove

by dwaing by 1020 MMBI/MMsc!  Emission factor also multpied by

Table Ba
Auxitiary Boder . Case 1 .Avg Feed Gas Basa Case
Magnolia LNG

?c-VQ-Mwmwmm
N2 Reject = N2 rich vapor rejected from the bod-olf gas (BOG) system during normal operations and shp loading

Notes
1 Rate provded by Magnosa NG

2 HC destruction efficency estimate provided by vendor

3 Stack flow esumaies calculaed based on vendor informaenon
4 Emissions factors for "HC Vap" from USEPA AP-42 - Section 15 - Lig uefied Petrok
of 1/1000-gal b BMMBIU by divding by 102 MV Buy/ 1000-gai for butane)

& Emissions fectons br "N2 Reyect™ and "Feed Gas® from USEPA AP-42 - Secbon 14 - Natural Gas C:

Gas C =

fachors for butane Inch

al boders

factors from units

L d from unts

o

10 I/MMB by dividng by 1020

MMBiwMMsc!  Emamon factor also multipf ed by HHV/LHV rabo of1 108 SO2 enwssion Bctor for feed gas based on sufur conent equivaient 10 <0 0001% molar
6 Emasons Gctors for Al Sireams” based on vendor data
7 Smack concentasons based on vendor data

& Emason caws br CH, and navioual HAPs (excapt formaidenyde) calculated by multiplying feed e by (1 mus rated [HC destructon afficsency/ 100])

Table 9
Emissions for Ammonia Vent
Magnolia LNG
Parameter Value
Gas Rate'(kazhr) 130.45
Gas Rate (Ib/hr) 287.59
Hours of Operation (hriyr) 175
Worar (velume)]
Weight Fraction Fraction’ Feed Rate Annual
Component MW t;g %o mol %) (tb/hry Emissions
Component (ib/Ilbmole} St e ka/hr
Ammonia 17.03 X 3. 3.00 6.61 0.
Nitrogen 27.01 06.2% 42% 125.49 276,66 24.21
H20 18.02 1.5% 3, T 1.06 331 038
Total S 100.0% 100.0% 130.45 5 25.16
Actual Stack Temperature 68 F 20 C 293 K
K Pressure T am 101325 Pa_
Normized T alure 32 F 0C 273 K
Normalized grasute 1 atm 101325 Pa
Jdeal Gas Constant 8.314 M -Pa/mol-K
Flue gas flow Flue gas flow Mole Fraction |Normalized Flow Actual Flow
Flow Constituent (Ib-mole/hr) (mole/hr\ (556& (Nm’/hr) {m’/hr) tacfm)
Ammonia 0.39 176 3, 39 32 25
Nitrogen 10.04 ~4.640 04.2% 7041 111.7 B5.7
H20 024 — 100 2.2% 24 26 15
TOTAL 10.87 4,930 7100.0% 110.4 119 70

|1 Engineering data provided by Magnolia LNG.




C.2 Misuse of EPA AP-42

Second, as the notes accompanying the emissions calculations make clear, EPA’s AP-42 is used
for estimating the PTE emissions for numerous pollutants from various sources at the Plant. This
is inappropriate for the reasons stated below.

(i) AP-42 emission factors are inappropriate for developing PTE estimates, since PTE, which is a
regulatory construct, by design, is supposed to represent the “potential” or high-end emission
estimate value while AP-42 emission factors represent “average” and not maximum emission rates.
AP-42 makes this very clear:

“In most cases, these factors are simply averages of all available data of acceptable
quality, and are generally assumed to be representative of long-term averages for
all facilities in the source category (i. €., a population average).”? (emphasis added)

“Emission factor ratings in AP-42 (discussed below) provide indications of the
robustness, or appropriateness, of emission factors for estimating average
emissions for a source activity.”® (emphasis added)

Thus, in each instance that the Magnolia Applications’ calculations rely on AP-42 emission
factors, they are simply wrong and the resultant PTE emissions (all other criticisms aside) are
underestimates. This has material consequences since the air dispersion modeling relies on these
emissions calculations to estimate impacts from the Plant.

(ii) Neither the Applicant’s emission calculations nor the DEQ’s review mention or discuss the
reliability (i.e., accuracy) of AP-42 emission factors. AP-42 uses a rating system, quoted below,
to provide the user with a sense of how accurate a particular emission factor is:

“Each AP-42 emission factor is given a rating from A through E, with A being the
best. A factor’s rating is a general indication of the reliability, or robustness, of that
factor. This rating is assigned based on the estimated reliability of the tests used to
develop the factor and on both the amount and the representative characteristics of
those data. In general, factors based on many observations, or on more widely
accepted test procedures, are assigned higher rankings. Conversely, a factor based
on a single observation of questionable quality, or one extrapolated from another
factor for a similar process, would probably be rated much lower....

The AP-42 emission factor rating is an overall assessment of how good a factor is,
based on both the quality of the test(s) or information that is the source of the factor
and on how well the factor represents the emission source. Higher ratings are for

2 AP-42 Introduction, p. 1. Awvailable at https://www.epa.gov/air-emissions-factors-and-quantification/ap-42-
compilation-air-emissions-factors

3 Ibid., p. 2.


https://www.epa.gov/air-emissions-factors-and-quantification/ap-42-compilation-air-emissions-factors
https://www.epa.gov/air-emissions-factors-and-quantification/ap-42-compilation-air-emissions-factors

factors based on many unbiased observations, or on widely accepted test
procedures. For example, ten or more source tests on different randomly selected
plants would likely be assigned an "A" rating if all tests are conducted using a single
valid reference measurement method. Likewise, a single observation based on
questionable methods of testing would be assigned an "E", and a factor extrapolated
from higher-rated factors for similar processes would be assigned a "D" or an "E".

AP-42 emission factor quality ratings are thus assigned:

A — Excellent. Factor is developed from A- and B-rated source test data taken
from many randomly chosen facilities in the industry population. The source
category population is sufficiently specific to minimize variability.

B — Above average. Factor is developed from A- or B-rated test data from a
"reasonable number" of facilities. Although no specific bias is evident, it is not clear
if the facilities tested represent a random sample of the industry. As with an A
rating, the source category population is sufficiently specific to minimize
variability.

C — Auverage. Factor is developed from A-, B-, and/or C-rated test data from a
reasonable number of facilities. Although no specific bias is evident, it is not clear
if the facilities tested represent a random sample of the industry. As with the A
rating, the source category population is sufficiently specific to minimize
variability.

D — Below average. Factor is developed from A-, B- and/or C-rated test data from
a small number of facilities, and there may be reason to suspect that these facilities
do not represent a random sample of the industry. There also may be evidence of
variability within the source population.

E — Poor. Factor is developed from C- and D-rated test data, and there may be
reason to suspect that the facilities tested do not represent a random sample of the
industry. There also may be evidence of variability within the source category
population.”

Note, in particular, the very poor reliabilities of “D” and “E” rated factors.

Based on the above, consider the use of AP-42, Chapter 1.4 [for Natural Gas combustion], Tables
1.4-1,1.4-2, and 1.4-3, as well as metal HAP emission factors in Table 1.4-4 using in this instance,
as cited in the DEQ Evaluation. For ease of reference, | show below AP-42 Tables 1.4-1, 1.4-2,
1.4-3, and 1.4-4, without supporting footnotes.®

4 Ibid., pp. 8-10.

® The complete AP-42 Section is available at https://www3.epa.gov/ttnchiel/ap42/ch01/final/c01s04.pdf



https://www3.epa.gov/ttnchie1/ap42/ch01/final/c01s04.pdf

Table 1.4-1. EMISSION FACTORS FOR NITROGEN OXIDES (NO.) AND CARBON MONOXIDE (CO)

FROM NATURAL GAS COMBUSTION®

NO," co
Combustor Type
(MMBtuwhr Heat Input) Emission Factor Emission Emission Factor Emission
[SCC) 1b/106 scf) Factor (Ib/10° scf Factor
(b Rating ' ) Rating
Large Wall-Fired Boilers
(=100)
[1-01-006-01, 1-02-006-01, 1-03-006-01]
Uncontrolled (Pre-NSPS)* 280 A 84 B
Uncontrolled (Post-NSPS) 190 A 84 B
Controlled - Low NO, bumers 140 A 84 B
Controlled - Flue gas recirculation 100 D 84 B
Small Boilers
(=100)
[1-01-006-02, 1-02-006-02, 1-03-006-02, 1-03-006-03]
Uncontrolled 100 B 84 B
Controlled - Low NO, burners 50 D 84 B
Controlled - Low NO, burners/Flue gas recirculation 32 C 84 B
Tangential-Fired Boilers
(All Sizes)
[1-01-006-04]
Uncontrolled 170 A 24 C
Controlled - Flue gas recirculation 76 D 98 D
Residential Fumaces
(<0.3)
[No 5CC)
Uncontrolled 94 B 40 B

TABLE 1.4-2. EMISSION FACTORS FOR CRITERIA POLLUTANTS AND GREENHOUSE
GASES FROM NATURAL GAS COMBUSTION®

Pkt En;;;s:%q‘ z;:]:tor Emission Factor Rating
Co° 120,000 A
Lead 0.0005 D
N,O (Uncontrolled) 22 E
N,O (Controlled-low-NO bumer) 0.64 E
PM (Total) 7.6 D
PM (Condensable)* 5.7 D
PM (Filterable): 1.9 B
S0.¢ 0.6 A
TOC 11 B
Methane 23 B
VocC 5.5 C




TABLE 1.4-3. EMISSION FACTORS FOR SPECIATED ORGANIC COMPOUNDS FROM

NATURAL GAS COMBUSTION®

CAS No.

Pollutant

Emission Factor

(1b/10° sctf) Emission Factor Rating

91-57-6 2-Methylnaphthalene® © 2.4E-05 D
56-49-5 3-Methylcholanthrene™ © <|.BE-06 E

7,12- <|.6E-05 E

Dimethylbenz(a)anthracene™*
83-32-9 Acenaphthene™* =<|.BE-06 E
203-96-8 Acenaphthylene™ <|.BE-06 E
120-12-7 Anthracenegb® <2 4E-06 E
56-55-3 Benz(a)anthracene®™* <|.BE-06 E
71-43-2 Benzene” 2.1E-03 B
50-32-8 Benzo(a)pyrene®* <|.2E-06 E
205-99-2 Benzo(b)fluoranthene™* <|].RE-06 E
19]1-24-2 Benzo(g,h.i)perylene®= <].2E-06 E
207-08-9 Benzo(k fluoranthene™® <].RE-D6 E
106-97-8 Butane 2.1E+00 E
218-01-9 Chrysene®~ <|.BE-06 E
53-70-3 Dibenzo({a, h)anthracene®* <].2E-06 E
25321-22- | Dichlorobenzene® 1.2E-03 E
6
74-84-0 Ethane 3.1E+00 E
206-44-0 Fluoranthene™* 3.0E-06 E
86-73-7 Fluorene®™* 2.8E-06 E
50-00-0 Formaldehyde® T.5E-02 B
110-54-3 Hexane" 1.RE+00 E
193-39-5 Indenoi 1,2,3-cd)pyrene®* <|.BE-06 E
91-20-3 Naphthalene® 6.1 E-04 E
109-66-0 Pentane 2.6E+00 E
85-01-8 Phenanathrene®~ 1.7E-05 D
T4-98-6 Propane 1.6E+00 E




TABLE 1.4-3. EMISSION FACTORS FOR SPECIATED ORGANIC COMFOUNDS FROM

NATURAL GAS COMBUSTION (Continued)

CAS No. Pollutemt Eﬂil;;bl]?]f} Egﬁml’ Emission Factor Rating
129-00-0 Pyrene®™ 5.0E-06 E
108-88-3 Toluene® 34E-03 C

TABLE 1.4-4. EMISSION FACTORS FOR METALS FROM NATURAL GAS COMBUSTION®

CAS No. Foliatant Eﬂil:;‘-"l]?}ﬂ ESF}TUF Emission Factor Rating
7440-38-2 Arsenic® 2.0E-04 E
7440-39-3 Barium 4.4E-03 D
7440-41-7 Beryllium® <1.2E-05 E
7440-43-9 Cadmium® 1.1E-03 D
T7440-47-3 Chromium® 1.4E-03 D
T440-43-4 Cobalt® 8.4E-05 D
7440-50-8 Copper 8.5E-04 C
7439-96-5 Manganese” 3.8E-04 D
7439-97-6 Mercury® 2.6E-04 D
T7439-98-7 Molybdenum 1.1E-03 D
7440-02-0 Nickel" 2.1E-03 C
TT82-49-2 Selenium” <2.4E-05 E
7440-62-2 Vanadium 2.3E-03 D
T440-66-6 Zine 2.9E-02 E

It is clear from a review of the emission factor ratings provided in these tables above that many of
them are generally rated at C, D, or E — indicating little to no accuracy. Yet, without
acknowledgment or explanation, the applicant and DEQ have used and accepted these poorly-rated
emission factors to estimate PTE emissions.

(iii) EPA has recently confirmed and cautioned against the misuse of AP-42 for permitting

precisely for the reasons stated above. | am attaching a copy of an Enforcement Alert to these
comments as Attachment B. | provide relevant excerpts below, with text highlighted by me.
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o United States
\.’ Environmental Protection
Agency

Enforcement Alert

November 2020

EPA Reminder About Inappropriate Use of AP-42 Emission Factors
Purpose

This purpose of this Enforcement Alert is to remind permitting agencies, consultants, and regulated entities that
improperly using AP-42 emission factors can be costly to their businesses, inefficient, and in some circumstances, can
subject regulated entities to enforcement and penalties. The Environmental Protection Agency (EPA) is concerned that
some permitting agencies, consultants, and regulated entities may incorrectly be using AP-42 emission factors in place
of more representative source-specific emission values for Clean Air Act permitting and compliance demonstration
purposes.

Consequences of Using AP-42 Factors

Permitting agencies, consultants, and regulated entities should be aware that even emission factors with more highly
rated AP-42 grades of “A” or “B” are only based on averages of data from multiple, albeit similar, sources (See the
Attachment for an overview of the history of AP-42 emission factors and the AP-42 emission factor rating system).
Accordingly, these factors are not likely to be accurate predictors of emissions from any one specific source, except in
very limited scenarios. While emission factors are helpful in making emission estimates for area-wide inventories for
specific source types, AP-42 provides the following warning:

“Use of these factors as source-specific permit limits and/or as emission regulation compliance determinations is
not recommended by EPA. Because emission factors essentially represent an average of a range of emission
rates, approximately half of the subject sources will have emission rates greater than the emission factor and
the other half will have emission rates less than the factor. As such, a permit limit using an AP-42 emission factor
would result in half of the sources being in noncompliance.”*

considered. Remember, AP-42 emission factors should only be used as a last resort. Even then the facility assumes all risk
associated with their use!

Based on all of the above, the PTE for most of the pollutants from the dominant emissions sources
at the Plant are either unsupported or underestimated.

C.3  TAP Emissions Are Underestimated

This is particularly important for the estimates of toxic air pollutants (TAPs), which are noted in
the emissions excerpt table below.
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LAC 33:1.Chapter 51 Regulated Toxic Air Pollutants (TAP)
Pollutant Before After Change
Acetaldehyde 0.52 0.40 -0.12
Acrolein 0.08 0.072 - 0.008
Benzene 0.71 0.58 -0.13
Carbonyl Sulfide 0.01 0.04 +0.03
Ethyl Benzene 0.42 0.32 -0.10
Formaldehyde 9.36 8.06 - 1.30
n-Hexane 2.67 0.67 -2.00
Methanol 534 5.36 0,02
Naphthalenes 0.02 0.08 + 0.06
PAH 0.03 0.024 - 0.006
Toluene 1.80 1.57 -0.23
Xylenes 0.95 0.81 -0.14
NH; 3.85 3.86 +0.01
H.S 0.08 0.08 -
Totals 25.84 21.926 -3.914 |

Per DEQ’s summary above, it concludes that the facility is a minor source of toxic air pollutants
(TAPs) because the potential to emit (PTE) for any one TAP is less than 10 tons per year and the
aggregate PTE for all TAPs is less than 25 tons per year. Based on my comments regarding the
emissions calculations supporting these PTE estimates, | believe that they are underestimated and
that the PTE for any single TAP (such as formaldehyde, which is over 8 tons per year per DEQ’s
estimate) could be greater than 10 tons per year and that the aggregate TAP PTE (currently 21.926
tons per year) could be over 25 tons per year if proper emissions PTE for these TAPs are properly
estimated.

C.4  Fugitive Emissions Are Underestimated

The applicant has estimated fugitive emissions using estimated component counts shown in the
excerpted table below and emission factors from an American Petroleum Institute publication.

12



Table 16
Process Streams and Piping Component Counts

Magnolia LNG
D Stream Type
Stream 1 Gate Gas/Feed Gas/HP Fuel Gas
Stream 2 HHC Inlet b HC Liquids Column, LP Fuel Gas
Stream 3 HHC Outlet from HC Liguids Column
Stream 4 BOG/BOG System Reject Gas
Stream § Mixed Refrigerant (MR) =
Siream 6 LNG
Stream 7 Ammonia
C t Count’
Stream D Flange |Open End| Pump Valve Others
Stream 1 440 20 0 670 500
Stream 2 120 8 16 60 120
Siream 3 40 i2 24 80 40
Stream 4 100 5 5 100 120
Stream 5 920 20 0 880 320
Stréam 6 00 10 10 480 215
Stream 7 840 10 2 | 1280 480
Molecular Molar (Volume] Fraction' Weight Fraction
Weight (mol%) (wat)
Compound | {Iblbmole] | Stream 1 | Stream 2| Stream 3| Stream 4 | Stream 5 | Stream 6 | Stream 7 | Stream 1 | Stream 2 | Stream 3 | Stream 4 | Stream 5 | Stream 6 | Stream 7
Carben Dioxide 44.01 1.5001 0.0008 00004 00000 0.0000 00005 00000 3.8329 0.0010 | 00002 0.0000 0.0000 0.0012 00000
Nitrogen 2801 1.0001 01728 0.0027 | 15.8436 | 160931 1.0161 0.0000 1.6265 0.1366 00011 | 247395 | 15.9124 | 1.6967 0.0000
Methane 1604 94.2712 | 551357 | 16.7789 | 84.1525 | 33.1854 | 957685 | 00000 | 87.8066 | 249570 | 38864 | 752539 | 18.7917 | 91.5827 | 00000
Ethane 3007 25240 9.2242 46439 | 00039 | 391484 | 25602 00000 44064 78259 20187 00085 | 415487 | 45800 | aocao
Propane 4410 03200 4.3347 21736 | 00000 00000 03230 00000 08193 53931 | 13838 00000 00000 0.8491 00000
-Butane 5812 00300 29656 15514 00000 0.0000 0.0800 0.0000 0.3038 48634 1.3018 00000 0.0000 03118 0.0000
n-Butane 58.12 0.0800 4.3688 2.3478 00000 | 41.5751 | 0.0893 0.0000 03038 7.1648 1.9702 00000 | 237472 | 03084 00000
i-Pentane 7215 0.0800 88141 ] 68585 0.0000 0.0000 0.0758 0.0000 03350 | 17.9429 | 7.1445 0.0000 0.0000 03248 00000
n-Pentane 7215 0.0800 11,8252 | 126023 0,0000 00000 00710 0,0000 03350 240726 | 131277 00000 0.0000 0.3055 0.0000
n-Hexans 86.18 00300 28696 336984 0.0000 00000 00054 00000 0.1501 6.9774 42.1773 0,0000 0.0000 0.0276 0.0000
Benzene 78.11 0.0030 0.2075 3.7020 00000 0.0000 00004 0.0000 0.0137 04572 41750 0.0000 00000 00017 00000
Cyclohexane 84,16 0.0010 0.0447 1.3310 4.0000 0.0000 0,0001 0.0000 0.0049 0.1061 16172 0.0E)OO 00000 00003 0.0000
n-Heptane 100.20 00050 00326 7.1718 0.0000 00000 Q0000 00000 0.0294 00922 10.3751 00000 0.0000 0.0001 Q.0000
Toluene R. 00010 0.0028 14113 0.0000 00000 0.0000 0.0000 0.0054 00088 | 18774 00000 00000 0.0000 0.0000
n-Octane 114.23 00030 0.0008 4.1436 0.0000 0.0000 0.0000 0.0000 0.0201 00028 6.8337 0.0000 0.0000 70,0000 | aocoo
p-Xvlens 106.17 00010 0.0001 13763 0.0000 0.0000 00000 0.0000 00062 0.0002 2.1096 00000 0.0000 0,0000 0.0000
Ethylbenzene 106.17 0,0000 0.0000 00000 0.0000 0.0000 0.0000 0.0000 00000 00000 0.0000 00000 00000 00000 Q0000
Hvdrogen Suifide | 3408 0.0004 0.0002 0.0001 00000 0.0000 0.0000 00000 0.0008 0.0002 00001 0.0000 00000 0.0001 0.0000
Ammonia 17.03 0.0000 000C0 00000 00000 00000 00000 1000000 | 00000 Q.0000 0.0000 00000 | 0.0000 00000 | 100.0000
Water 18.02 0.0000 0.0000 0.0000 00000 0.0000 0.0000 0.0000 0.0000 0.0000 00000 0,0000 0.0000 0.0000 00000
Total - 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100,00 100.00 100.00 100.00 100.00 100.00 100.00
Stream 1 | Stream 2| Stream 3 | Stream 4| Stream 5 | Stream & | Stream 7
T 1722 3543 65.26 17,94 2833 1678 | 17.03
VOC Weight Fraction [wyt %l [ 23268 _| 670794 | 940935 | 00000 | 23.7472 | 21303 | 000GO
Notes |
1, Engineering provided by Magnolia LNG

However, it provides no support at all for the assumed numbers of fugitive components other than
stating that they are engineering estimates provided by the applicant. Similarly, the API emission
factors used are not maximum, but simply average values, and are therefore not appropriate for
use in developing estimates of PTE, as discussed above with respect to EPA’s criticism of AP-42
emission factors.

C.5  Flare Emissions (NOx and VOC) Are Underestimated

Next, | show that emissions from flaring are underestimated. As an example, the relevant table
from the application for the warm flare is shown below.
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Table 10

Emissions for Warm Flare

Magnolia LNG
Flace Gas
Parameler Unas Pilol Gas Flare Gas {Start-up) (Malfunction}
Combuslion Gas Fuel Fow Rete ' (mass) kgt 5409 118209 268,308
[ 118 00 262,260 580,280
Combustion Gas Molecular Weighl g/mol 1677 1877 1677
Combustion Gas Fuel Flow Rale (volume) N he 1225 150,223 258,371
et 2,551 5822171 12,854,064
Combustion Gas Higher Healing Value kealkg 12725 12,125 12,725
Jmol 893,510 893,510 893,510
Combustion Gas Fuel Heat Rate KCalhr 688,307 1516936, 731 3,414,235.563
MMBtu/hr 273 6019 20 13547 80
Yearly Operalion’ heiyr 760 8 ) [
HC Destruction Efficancy % 995% 905% 895%
TR Roimalzed e mpecanire 3T =% — 77K
2} Freaswe 1 am 101325 Pa
\deal Gas Constant 8314 m' Pa/mOLK
Piiot Gas w% are alfunciion
Molar (Volume)|  Weight Molar (Volume)
Mokecular Weight Fraction Fraction Fead Rate Molar {Volume) Fraction | Waight Fraction | Feed Rate Fraction Waight Fraction | Feed Rate
one it ole} moi% wgt% {moi% {mol %!, at% bin
Caidon Gioxeie &&g'ﬁ o i 2 13578 ) 13570% 3 2103
[~ Niregen BZ4n0% 5i7% 1] 02490%_ 100078 | O2a00% | Oaz% | 243507
Meihane 1804 D6 3210% B214% 08 8 96 320% TORTZT | 06320% | 02iA% | 5404 & |
Enane X7 19289% 348% 412 15269% 50700 27 10280% 2041485
ﬁ 4410 00840% 022% 028 00840% 57925 00840% B27% | 150374 |
3 014 005% 008 00140% 12725 00140% 005% Z6 4|
—h-Buane B 00160% 00e% a7 00160% —008% CETES —_00160% 006% | 2732 |
—VPenana _ — 7215 00070% 503% 004 00070% 003% ) 00070% 003% 17776
™ n-Pentane 7215 0 5050% 002% @ 0.0050% 905% _ ?ﬂt 00050% _ 002% 126 97
T Hewne | (] [ 0.0006% B 00% o0 ~00006% 000% 00006% 0 0% w20 |
"~ Benzena 7811 00012% 001% ot 00012% 001% 1466 00012% 001% 3299
T % 8 0003% 000% 00 0 0005% T 00% 395 00003% B500% 880 _
ﬁ W7 5, 1 Sk — 5% TE e
3 9214 0007% 0 00% 000 0007% 000% 000 G007% 000% 2210__|
[~ n-Ceiane 1423 0000% 00% 000 0000% 000% 000 G000% 000% 900
o Xgans 06 17 T 0% 600 0000% 000% 000 000% 000
Eth, ne | 0817 0.0000% 0.00% 000 0.0000% 000% 000 00000% U00% oM
Totat . 00% 100 719.00 100% 100% 762260 00% 00% 590,200 |
[ o Wi Ty i i = Liin o
Emission Emission Rate® Annual Emissions
Factor™** fibhe) (1py)
TTae Gas
Pallutant T |___Polluant HL/MMB U Pfot Gas [Start) Flare Gas {Emerg) Pilot Gas Flare Gas (Start) | Flare Gas ([Emerg) TOTAL
Cflera NO, 0 088 019 [TEl 921 24 081 1330 048 1437
00 037 101 2227 11 5.01284 443 7121 281 78.20
VOC . 0008 805 13624 001 019 009 0.21
M 00083 0023 & 90 11245 010 160 008 1.75
PM,; 00083 0023 0 96 11245 010 160 008 175
PM,, 00083 0023 ®% 11245 a10 160 006 175
80 | oo | 0000 120 20 3 0024 004 000
HAPs. Benzene | . 0.00008 007 0185 000015 0002 0000 0.00
yde | 0000081 0 0022 049 1.0 00010 002 000 0.02
Hexang e 00000 004 009 00001 000 [ 0.00
Toluene 0 (00023 008 011 000010 00 0000 000
Xylene 000000 000 000 000000 0000 0000 0.00
Total HAPS 0.00 0.65 147 0.0013 [ 000 0.02
[Groennouss Gas 00; "7 31940 70411077 158477278 1399 36 2253154 %2 2 24,723.28
NO 0 00022 0 00080 132 298 0 0026 004 000 0.05
CHy 0548 1208 26 2,71047 240 9 68 1.38 4243
Wanming HourT ¥ Annuar
Potentia | EM«ssion Rate | Emissions.
Pollutant Type Poliutant (GWP| {ibhi) (tpy)
Greenhouse CO, 1 5044 S 2472329
Gas N,0 208 318 1386
(€O CH, F3 24215 1080 63
Total GHGs - 5,889.90 25,797.78
Notes

1 Engneering dsla proviied by Megnofis LNG ref Fiare Design Bas's GO35-900-72-PR.GEN- PDB-00001 Assumed 2 slanups per \rain lasting 8 hours, and 40% of feed gas rele The emergency flare
assumed b be 1 evenl per year per tran lesting 5 minutes

7 Heal contert assumed equivaien! b feed gas
3 NO, and CO amisson fagtors from Unisad States Enviconmental Protecton Agency (EPA) AP &2 Fith Edmion, Volume! - Secton 135 -Industeal Rares®

4 SO, lormakiehyde, and PM emssions Bclors from USEPA AP.428ecl! ont 4 -Natursl Gas Ci
factor dso

6 Emission rates for VOC CH, and

fom unils of IMMsct to IVMMBR by dividng by

by HHV/LHV rao of 1 108 SO2 amssion Iachr based on sulfur content of 0 0002% by weight (equi valent to 0 0001% molar)
4 O, ard NO enwssion fctors fom 40 CFR 98 Tables C-t and C-2to Subpart C- Natural Gas Combustion

HAPS (except y

by
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I will discuss two examples — the NOx emission factor of 0.068 Ib/MMBtu and the hydrocarbon
destruction efficiency of 99.5% assumed in the calculations above.

(i) For NOx, the emission factor used is 0.068 Ib/MMBtu, relying on AP-42 Table 13.5-1. |
reproduce this table from AP-42 below, including the crucial note qualifying the 0.068 Ib/MMBtu
emission factor.

AP-42 Table 13.5-1 (English Units). THC, NOx AND SOOT EMISSIONS FACTORS FOR FLARE
OPERATIONS FOR CERTAIN CHEMICAL MANUFACTURING PROCESSES

Emissions Emissions Factor Grade or
Pollutant SCC Factor . .
Units Representativeness
Value
30190099;
30119701;
;;géce'e"ate" 30119705, 0.14b Ib/106 Btu B
30119709;
30119741
6
THC, enclosed 8.37 Ib/10° scf gas
burned
ground flares or Ib/10° Btu heat Moderately
Low Percent Load | 3.88e-3 .
input
THC, enclosed Ib/108 scf gas
2.56
ground flares or burned Moderatel
Normal to High 1b/106 Btu heat y
: 1.20e-3 .
Percent Loadi input
Nitrogen oxides, | 565 Ib/10° Btu B
elevated flares
Soot, elevated
flares 0-274b ug/L B

b Reference 1. Based on tests using crude propylene containing 80% propylene and 20% propane.
Other footnotes in original table not included.

The 0.068 Ib/MMBtu value in AP-42 above is derived from testing discussed in Reference 1, a
1983 document which discusses a range of flare NOx emissions, as high as 0.2 Io/MMBtu (or three
times as high as the “average” 0.068 Ib/MMBtu in the table below). Importantly, all of the flare
testing data upon which the 0.068 Ib/MMBtu NOyx emission factor in AP-42 is based were
developed with testing conducted on an idealized propylene-only flare—contrary to what is stated
in FN b to the table above. Reference 1 in FN b to the AP-42 Table 13.5-1 makes that clear.

In this instance, nothing in the application indicates that propylene only or even 80% propylene
and 20% propane will be burned in the warm flare, like the flare that is the basis of AP-42’s NOx
emission factor. Thus, the appropriateness of the emission factor is fundamentally unsupported.

Further, as noted, the underlying AP-42 background document clearly states that there is a range
of NOx emission factors, with the highest being 0.2 Ib/MMBtu instead of the average value of
0.068 Ib/MMBtu. Consistent with the definition of PTE, this highest value should be used.

(if) Next, the warm flare hydrocarbon destruction efficiency (DE) is assumed to be 99.5%, for
which there is simply no citation or basis. It is clear that the proposed flare is not enclosed and is
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an open stack flare. Open stack flares of the type to be used at the Plant are subject to ambient
wind/rain conditions and therefore subject to wide range of destruction efficiencies.

It is well known that flare DE (and combustion efficiency (CE), a closely related term) depends
on many factors which cannot be controlled in actual operating conditions.® Even when flares
have been tested under ideal conditions, their destruction and combustion efficiencies can vary
widely. The chart below is excerpted from some controlled testing done on flares to compare CE
using two techniques — extractive sampling and Video Imaging Spectral Radiometry (VISR), using
a product called MANTIS.’

Extractive Method vs. Mantis ™

110% W CE-Extractive W CE-Mantis
100% N
i ¥
oA
» l 23 456 T8 .-jlh-l 71829303132 343637383 i 1222324252627 2 ..J
5 aFs vl Fl[GF
.':'-FllD Run #4 ]

As the chart shows, , even under controlled conditions, CE (and by extension, DE, which closely
tracks CE) can drop from high values to very low values (55% or so in this case). So, simply
assuming that destruction efficiency levels will always be 99.5%, as the Applicant’s proposed flare
calculations do, and DEQ accepted, is not realistic and the evidence establishes that achieving such
rates is not feasible or not consistently achievable, such as with rapidly varying flow rates and
waste gas compositions.

The DE assumption is critical for emissions. Consider, as an example, a flare whose VOC (or
VOC TAP) emissions have been estimated to be 100 pounds/year using a DRE of 99.5%. If that
flare achieved not 99.5% but just 99% DRE, its emissions would double to 200 pounds/year. If
the DE dropped to 95%, the VOC emissions would rise to 1000 pounds/year, or ten times more
than if the DE was 99.5% as assumed by the applicant. In calculating PTE, the applicant should
have used the lowest achievable DE in all cases, because it would help represent the maximum
emissions rate for that source. Since there is no reason to believe, based on actual flare monitoring

& See for example, a technical review of flare emissions prepared by EPA.
https://www3.epa.gov/airtoxics/flare/2012flaretechreport.pdf

7 https://www.providencephotonics.com/events
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data noted above, that even well-designed and well-operated flares can achieve 99.5% DE under
all circumstances (because of the impact of varying ambient conditions such as cross winds and
rain, etc.) and that actual DE's can be far lower, it is clear that VOC (and associated TAP) emissions
PTE have been significantly underestimated by the applicant and impermissibly accepted by the
DEQ.

D. The Best Available Control Technology (BACT) Analyses Are Flawed

The BACT analysis provided in the Applications, which DEQ proposes to approve, are
substantially flawed and poorly supported. Examples of flaws include: use of “good combustion
practices” as BACT which is simply unenforceable; BACT candidates that are improperly ruled
out based on technical infeasibility without any basis (as opposed to cost-effectiveness, which has
not been provide except in just one instance); no support for the cost-effectiveness in the one
instance it was used for the turbine NOx emissions (i.e., use of selective catalytic reduction, SCR,
which is widely used for controlling NOx from turbines); and summary dismissal of electric motor
drives instead of turbines for driving the refrigerant compressors.

The table below shows the summary of the BACT selection.

TABLE IIL BACT SELECTION

Equipment PMio/PMa.s NOx o VOC GHG
Turbines Good combustion practices |Dry low NOx combustion |Good combustion practices (Good combustion practices |good combustion/operating/
NOx <= 10 ppmvd @ 15% O: maintenance practices
(@ => 75% peak load) Fueled by natural gas
Use intake air chiller
Thermal Oxidizers |Good combustion practices |Low NOx burners Good combustion practices |Good combustion practices |good combustion/operating/

maintenance practices
Fueled by natural gas
\Water Pumps 40 CFR 60 Subpart il 40 CFR 60 Subpart il 40 CFR 60 Subpart Il 40 CFR 60 Subpart Il Good combustion practices
Tank Deluge Pumps
Generator Engines
Flares Good combustion practices |Good combustion practices [Good combustion practices |Good combustion practices Good combustion practices

Auxiliary Boilers

Fugitives Piping design and good
work practices

D.1  Good Combustion Practice as BACT is Not Enforceable

It is worth noting that in many instances, BACT is simply noted as “good combustion practices.”
This is simply not an enforceable limit or work practice. DEQ’s discussion on this simply states
that “Good combustion practices include good equipment design, use of gaseous fuels (for good
mixing), and proper combustion techniques such as optimizing the air to fuel ratio. While this
control option is typically less efficient than other technologies, it has minimum environmental
and energy impacts.”® Nothing in these statements is enforceable. Simply, “good combustion
practices” are whatever the applicant deems them to be. There is no enforceability for “good
design,” “good mixing,” “proper combustion techniques,” “optimizing the air to fuel ratio,” or

9% ¢¢ 99 ¢

8 DEQ Preliminary Determination Summary, p. 8
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“minimum environmental and energy impacts” clauses or concepts that are included in the
discussion above.

If DEQ is willing to accept good combustion practices are BACT this concept must be made
enforceable. Minimum temperatures, minimum residence times, use of numerical ranges for
acceptable or optimal air to fuel ratios, and other quantitative measures need to be included so that
enforceability can be determined as a practical matter.

It is also important to note that the same combustion conditions that are represented by good
combustion practices will not provide lowest emissions of each pollutant. A good example is the
flare, for which BACT is shown as good combustion practice for every pollutant. DEQ has failed
to recognize that like many combustion sources, emissions of NOyx and those of VOCs/CO would
not be low at the same time and that conditions that generate low NOx will generally generate high
VOC/CO. Thus, good combustion practice is different when it is used in context for these different
pollutants.

D.2 DEQ Improperly Dismisses Electric Motor Drives As BACT for the Compressors

The DEQ improperly rejects the use of electric compressors as BACT for all of the pollutants from
the turbines. Gas-fired turbines emit NOx, CO, VOCs including many TAPs such as the
carcinogens formaldehyde and benzene, among others), as well as fine particulate matter—and all
of these can be eliminated by used electrically-driven compressors. In fact, such electric-drive
compressors are widely used in many compression applications such as at natural gas compressor
stations.® Siemens, the vendor noted in the record has electric motor compressors.’® The sole
purpose of the turbines is to drive the refrigerant compressors and this central business purpose or
fundamental design of the Plant (i.e., refrigerating natural gas to form LNG) can be directly
achieved using electrically-driven compressors. Yet, with no basis whatsoever, DEQ states,
incorrectly, that electric motors are “deemed technically infeasible” in this application.

Even if the turbine, in conjunction with a combined heat and power facility is used to produce
steam, that steam can be produced by many other means, including very low-emitting combustion
devices or electric heaters. This cannot be a reason to reject electric motor driven compressors on
technical infeasibility grounds.

And, to the extent that the applicant could have made a cost-effectiveness argument regarding why
electric motor drive compressors cannot be BACT, no such information is available in the record.
And, it would not be availing anyway, since, as | have noted, many compressors use electric motor
drives.

% See data table for electric compressors at
https://hifld-geoplatform.opendata.arcgis.com/datasets/natural-gas-compressor-
stations/explore?location=37.939803%2C-96.043032%2C4.89&showTable=true

10 See Siemens’ offerings, for example, at https://new.siemens.com/global/en/markets/oil-gas/turbine-

replacement.html
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D.3  SCR Improperly Rejected As BACT for Turbine NOy

SCR, the top control for NOyx from turbines, was rejected as BACT based on cost considerations.
The table below shows the cost analysis relied upon by the DEQ.

MAGNOLIA LNG FACILITY
AGENCY INTEREST NO. 185639
MAGNOLIA LNG, LLC
LAKE CHARLES, CALCASIEU PARISH, LOUISIANA
PSD-LA-792(M1)

TABLE I: BACT COST SUMMARY

Control Alt ti Availability/ Negative Control Emissions Capital Annualized Cost
RG TR Fea&lb‘litv Impacts Efficiency Reduction Cost Cost Effectiveness Notes
i (a) (%) (TPY) 5 ($/yr) [$/ton)

NOx SCR Yes/No 123 90 4474 4,977,000 932,869 20,697 Rejected
-
|
|

MNotes: a) Negative impacts: 1) economic, 2} environmental, 3) energy, 4) safety

There are numerous issues with this analysis. The basis for using just 90% control efficiency for
SCR is not clear since SCR efficiencies can be significantly higher depending on the type and
volume of catalyst used. Higher efficiencies would create more NOx reduction and directly lower
the calculated cost-effectiveness. The capital cost assumed (i.e., 4,977,000) for each SCR is
unsupported by any vendor data or detail (i.e., what this cost line item includes and if included
items are appropriate). DEQ does not discuss whether one SCR could be used for multiple
turbines, thereby reducing capital and operating costs as a whole, making SCR cost-effective.
DEQ also does not discuss what level of cost-effectiveness would be acceptable to the agency. For
example, it is common in many states to use values of around $15,000 per ton of NOy reduced as
being cost-effective.’* This was used for NOx in an LNG facility in Texas in the 2016 timeframe
as indicated in the cication. Using this metric, only a few additional percent increase in control
efficiency would make SCR cost-effective, even using the unsupported capital cost value used by
DEQ.

In summary, this rejection of SCR for NOx BACT is flawed. Had SCR been used, the BACT level
would be 2 ppm (at 15% oxygen) instead of 10 ppm as accepted by DEQ.

D.4  NOx BACT for Auxiliary Boilers NOy is Unenforceable

The NOx BACT for the auxiliary boilers, i.e., low NOx burners, is unenforceable. Like “good
combustion practices” “low NOx” burners are not a standard term denoting a consistent level of
NOx emissions or performance. Thus, simply stating that NOx BACT for auxiliary boilers is low
NOx burner, as shown in the discussion below, is unenforceable.

11 Testimony of Dr. Sushil Gautam, Hearing Proceedings (Volume 11 of 11) on Texas LNG Brownsville, LLC, Texas
Commission on Environmental Quality (TCEQ) Docket No. 2019-0624-AIR and SOAH Docket No. 582-19-6261,
November 21, 2019, page 344-345. Included as Attachment C.
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CRG 0003 BOILERS - Auxiliary Boilers
Group Members: EQT 0013EQT 00MEQT 00ISEQT 0016

14 [40CFR 60.48c(a)] Submit notification: Due as specified in 40 CFR 60.7. Submit the date of construction or reconstruction and actual startup. Include the
information specified in 40 CFR 60.48¢c(a)(1) through (a)(4) as applicable. Subpart De. [40 CFR 60.48c(a)] )
|5 [40 CFR 60.48c(1] Maintain all records required under 40 CFR 60.48c for a period of 2 years following the date of such record. Subpant De. [40 CFR 60.48¢(1}]
16 [LAC INNLINZ.C) Total suspended particulate 0.6 Ib/MMBTU of heat input (Complies by using sweet natural gas as fuel)
Which Months: All Year Statistical Basis: None specified
17 [LAC3XILS09.32] Shall comply with the following BACT:

NOx: low NOx burners
PM 10/PM2.5, CO, and VOC: Good combustion practices
GHG: Use low-carbon fuels and good combustion/operating/ maintenance praclices.

I8 [LAC 3%:11509.1.2) To demonstrate comphiance with NAAQS for NOZ, the Auxiliary Boilers (EQT0013 through EQT0016) shall not operate i the holding modes
with high inents loading and hotding modes with rich gas operations for more than 10 hours per year. The operating times shall be mopitored,
recorded, and available for LDEQ inspection.

E. Modeling Issues
In this section, I note several modeling issues.

First, | reiterate that my review was incomplete since none of the electronic modeling files were
provided in the record. It is not clear if DEQ verified the modeling done by the applicant’s
consultant since there was no DEQ modeling review memorandum or similar document.

Second, | reiterate that all of the emissions deficiencies I have discussed prior also apply here since
emission estimates are a critical input to the dispersion modeling.

Third, it is clear that even though this Plant has been proposed since 2015, i.e., six years ago, the
applicant has not collected on-site meteorological data or local monitoring for background data for
specific pollutants. Onsite meteorological data is always preferred in modeling applications since
it is, by definition, the most representative data. It is clear that the applicant had ample opportunity
to collect such data and has chosen not to. Thus, there are questions of representativeness of the
meteorological data and background data that have been used in the analysis, which cannot be
ascertained. Simply stating that the data used are representative of the Plant site, as stated by the
applicant’s consultant, and as accepted by the DEQ, does not make them so.

Fourth, the use of so-called significant impact levels (SILs), especially the NOx SIL, in the manner
used to absolve the Plant’s NOx impacts, is improper. For NOy, the modeling clearly shows that
the cumulative impacts (i.e., facility plus other contributing sources) will far exceed the 1-hour
NOx NAAQS, as confirmed by the summary table below.
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Pollutant | Ay eragng | Calculated Maximum Ground | NAAQS or (AAS) ]
- | Period | Level Concentration (ug/m’) {pg/m’)
PMis | 24 how 0.67 150
Annual 0.09 50 |
PM: | 24 hour 0.59 35
| ___Annual 0.09 12
NO; | 1 hour 873(a) 188
Annual 0.99 100
lco | 1 hour 492 40000
B-hour 5. - I_Q.Ut]{-}_ ]

@ Refined Modeling- Magnolia LNG contributes 2.34 ug/m®

However, DEQ states, that “[R]efined modeling predicted 1-hour NO concentrations will be more
than the standard of 188 pg/ m3; however. Magnolia LNG's contributions to these amounts are
below the SILs thereby demonstrating in accordance with EPA regulations and guidance that the
NO- emissions from the facility will not cause or contribute to any NAAQS exceedances. Impact
of NOx and VOC emissions on ozone concentrations will be less than the SIL.”*? (emphasis added)

Use of the NOx SIL (itself an interim value as noted by the applicant, and an arguably improper
surrogate for the “cause or contribute” basis for a SIL) in this manner is simply wrong. Since it is
clear that there are impacts by the Plant in areas that are exceeding the NAAQS, i.e., in non-
attainment areas, once cannot minimize these impacts, even if they are below the SIL, as
acceptable. Once an area is in non-attainment, as clearly shown by the applicant’s own modeling,
any additional NOx contribution, by definition, is causing or contributing to that non-attainment
and is therefore significant.

Fifth, there are numerous assumptions made by the applicant in the cumulative analysis, as noted
in the modeling report. These include, among others, changes made by the applicant’s consultants
to account for “missing stack parameters or unrealistic parameters,”*® exclusion of “start-up,
shutdown, and maintenance emissions,”** exclusion of “alternate operating scenarios,”** and
assuming that all “high hourly emission rates for...flares were....the result of emergency or upset
conditions.”*® There are significant alterations to the emissions from the many cumulative sources
in the area. Yet, there is no discussion of why or what specific emissions or stack parameters were
altered. Without specific detail, it cannot be assumed that these changes and others noted in the
modeling report, are trivial and immaterial.

Sixth, the applicant used EPA’s co-called Modeled Emission Rate Precursors (MERPS) analysis
to estimate impacts of photochemical pollutants such as ozone (from precursor NOx and VOCs)
and PM2s (from precursor NOx and SO2). However, a critical assumption before MERPSs can be

12 DEQ Air Permit Briefing Sheet, p. 3.

13 SLR Modeling Report, January 2021, p. 17.
14 SLR Modeling Report, January 2021, p. 17.
15 SLR Modeling Report, January 2021, p. 18.
16 SLR Modeling Report, January 2021, p. 18.
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used is to show that the modeling conducted by EPA for the “hypothetical” source is in fact
representative of the Plant. Yet, there is no discussion of representativeness at all.

E. Lack of Ongoing Testing/Verification of Assumptions Used in the Application

It is clear that the analysis presented by the applicant for emissions, BACT, and modeling of air
impact from the Plant rely on many assumptions. | have noted several of them in the comments
above, including references to design engineering details, manufacturer’s data, use of AP-42
emission factors, use of API emission factors, use of SCR control efficiency, use of flare
hydrocarbon destruction efficiency, and many others.

Yet, it is clear from the review of the proposed permits that none of these critical assumptions are
required to be: (i) verified as an initial matter; or (ii) met at all times, consistent with the obligation
of the Plant to be in continuous compliance with its representations at all times.

In fact, the required testing (for some of the sources only, given that other sources such as the
flares simply cannot be tested, as designed) is so meagre as to be meaningless.

Critically, there is no requirement to use Continuous Emission Monitors (CEMS) for pollutants
such as NOy, CO, VOC, filterable particulate matter, for sources such as the turbines and boilers
where such instruments have been in use for at least 30 years in many cases.

Given that the permit contains almost zero verification of the many critical representations, it is
clear that the assumed PTE estimates, with their flaws as noted, are simply unconstrained.
Furthermore actual emissions are simply unknowable at any given time. There is no reason to
simply accept that the representations are true and thus require no verification.
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Attachment A — Resume

RANAJIT (RON) SAHU, Ph.D, QEP, CEM (Nevada)

CONSULTANT, ENVIRONMENTAL AND ENERGY ISSUES

311 North Story Place
Alhambra, CA 91801
Phone: 702.683.5466
e-mail (preferred): ronsahu@gmail.com; sahuron@earthlink.net

EXPERIENCE SUMMARY

Dr. Sahu has over thirty one years of experience in the fields of environmental, mechanical, and chemical
engineering including: program and project management services; design and specification of pollution control
equipment for a wide range of emissions sources including stationary and mobile sources; soils and groundwater
remediation including landfills as remedy; combustion engineering evaluations; energy studies; multimedia
environmental regulatory compliance (involving statutes and regulations such as the Federal CAA and its
Amendments, Clean Water Act, TSCA, RCRA, CERCLA, SARA, OSHA, NEPA as well as various related state
statutes); transportation air quality impact analysis; multimedia compliance audits; multimedia permitting (including
air quality NSR/PSD permitting, Title V' permitting, NPDES permitting for industrial and storm water discharges,
RCRA permitting, etc.), multimedia/multi-pathway human health risk assessments for toxics; air dispersion modeling;
and regulatory strategy development and support including negotiation of consent agreements and orders.

He has over twenty eight years of project management experience and has successfully managed and executed
numerous projects in this time period. This includes basic and applied research projects, design projects, regulatory
compliance projects, permitting projects, energy studies, risk assessment projects, and projects involving the
communication of environmental data and information to the public.

He has provided consulting services to numerous private sector, public sector and public interest group clients.
His major clients over the past twenty six years include various trade associations as well as individual companies
such as steel mills, petroleum refineries, chemical plants, cement manufacturers, aerospace companies, power
generation facilities, lawn and garden equipment manufacturers, spa manufacturers, chemical distribution facilities,
land development companies, and various entities in the public sector including EPA, the US Dept. of Justice, several
states (including Oregon, New Mexico, Pennsylvania, and others), various agencies such as the California DTSC, and
various municipalities. Dr. Sahu has performed projects in all 50 states, numerous local jurisdictions and
internationally.

In addition to consulting, for approximately twenty years, Dr. Sahu taught numerous courses in several Southern
California universities including UCLA (air pollution), UC Riverside (air pollution, process hazard analysis), and
Loyola Marymount University (air pollution, risk assessment, hazardous waste management). He also taught at
Caltech, his alma mater (various engineering courses), at the University of Southern California (air pollution controls)
and at California State University, Fullerton (transportation and air quality).

Dr. Sahu has and continues to provide expert witness services in a number of environmental areas discussed above
in both state and Federal courts as well as before administrative bodies (please see Annex A).

EXPERIENCE RECORD

2000-present Independent Consultant. Providing a variety of private sector (industrial companies, land
development companies, law firms, etc.), public sector (such as the US Department of Justice), and
public interest group clients with project management, environmental consulting, project
management, as well as regulatory and engineering support consulting services.
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1995-2000

1992-1995

1990-1992

1989-1990

1988-1989

EDUCATION
1984-1988
1984
1978-1983

Parsons ES, Associate, Senior Project Manager and Department Manager for Air
Quality/Geosciences/Hazardous Waste Groups, Pasadena. Responsible for the management of a
group of approximately 24 air quality and environmental professionals, 15 geoscience, and 10
hazardous waste professionals providing full-service consulting, project management, regulatory
compliance and A/E design assistance in all areas.

Parsons ES, Manager for Air Source Testing Services. Responsible for the management of 8
individuals in the area of air source testing and air regulatory permitting projects located in
Bakersfield, California.

Engineering-Science, Inc. Principal Engineer and Senior Project Manager in the air quality
department. Responsibilities included multimedia regulatory compliance and permitting (including
hazardous and nuclear materials), air pollution engineering (emissions from stationary and mobile
sources, control of criteria and air toxics, dispersion modeling, risk assessment, visibility analysis,
odor analysis), supervisory functions and project management.

Engineering-Science, Inc. Principal Engineer and Project Manager in the air quality department.
Responsibilities included permitting, tracking regulatory issues, technical analysis, and supervisory
functions on numerous air, water, and hazardous waste projects. Responsibilities also include client
and agency interfacing, project cost and schedule control, and reporting to internal and external
upper management regarding project status.

Kinetics Technology International, Corp. Development Engineer. Involved in thermal
engineering R&D and project work related to low-NOXx ceramic radiant burners, fired heater NOx
reduction, SCR design, and fired heater retrofitting.

Heat Transfer Research, Inc. Research Engineer. Involved in the design of fired heaters, heat
exchangers, air coolers, and other non-fired equipment. Also did research in the area of heat
exchanger tube vibrations.

Ph.D., Mechanical Engineering, California Institute of Technology (Caltech), Pasadena, CA.
M. S., Mechanical Engineering, California Institute of Technology (Caltech), Pasadena, CA.
B. Tech (Honors), Mechanical Engineering, Indian Institute of Technology (I1T) Kharagpur, India

TEACHING EXPERIENCE

Caltech

"Thermodynamics," Teaching Assistant, California Institute of Technology, 1983, 1987.

"Air Pollution Control," Teaching Assistant, California Institute of Technology, 1985.

"Caltech Secondary and High School Saturday Program," - taught various mathematics (algebra through
calculus) and science (physics and chemistry) courses to high school students, 1983-1989.

"Heat Transfer," - taught this course in the Fall and Winter terms of 1994-1995 in the Division of Engineering
and Applied Science.

“Thermodynamics and Heat Transfer,” Fall and Winter Terms of 1996-1997.

U.C. Riverside, Extension

"Toxic and Hazardous Air Contaminants," University of California Extension Program, Riverside, California.
Various years since 1992.

"Prevention and Management of Accidental Air Emissions," University of California Extension Program,
Riverside, California. Various years since 1992.
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"Air Pollution Control Systems and Strategies," University of California Extension Program, Riverside,
California, Summer 1992-93, Summer 1993-1994.

"Air Pollution Calculations,” University of California Extension Program, Riverside, California, Fall 1993-94,
Winter 1993-94, Fall 1994-95.

"Process Safety Management,” University of California Extension Program, Riverside, California. Various years
since 1992-2010.

"Process Safety Management," University of California Extension Program, Riverside, California, at SCAQMD,
Spring 1993-94.

"Advanced Hazard Analysis - A Special Course for LEPCs," University of California Extension Program,
Riverside, California, taught at San Diego, California, Spring 1993-1994.

“Advanced Hazardous Waste Management” University of California Extension Program, Riverside, California.
2005.

Loyola Marymount University

"Fundamentals of Air Pollution - Regulations, Controls and Engineering," Loyola Marymount University, Dept.
of Civil Engineering. Various years since 1993.

"Air Pollution Control," Loyola Marymount University, Dept. of Civil Engineering, Fall 1994.

“Environmental Risk Assessment,” Loyola Marymount University, Dept. of Civil Engineering. Various years
since 1998.

“Hazardous Waste Remediation” Loyola Marymount University, Dept. of Civil Engineering. Various years
since 2006.

University of Southern California

"Air Pollution Controls," University of Southern California, Dept. of Civil Engineering, Fall 1993, Fall 1994.
"Air Pollution Fundamentals," University of Southern California, Dept. of Civil Engineering, Winter 1994,

University of California, Los Angeles

"Air Pollution Fundamentals," University of California, Los Angeles, Dept. of Civil and Environmental
Engineering, Spring 1994, Spring 1999, Spring 2000, Spring 2003, Spring 2006, Spring 2007, Spring 2008,
Spring 20009.

International Programs

“Environmental Planning and Management,” 5 week program for visiting Chinese delegation, 1994,
“Environmental Planning and Management,” 1 day program for visiting Russian delegation, 1995.
“Air Pollution Planning and Management,” IEP, UCR, Spring 1996.

“Environmental Issues and Air Pollution,” IEP, UCR, October 1996.

PROFESSIONAL AFFILIATIONS AND HONORS

President of India Gold Medal, IIT Kharagpur, India, 1983.

Member of the Alternatives Assessment Committee of the Grand Canyon Visibility Transport Commission,
established by the Clean Air Act Amendments of 1990, 1992.

American Society of Mechanical Engineers: Los Angeles Section Executive Committee, Heat Transfer Division,
and Fuels and Combustion Technology Division, 1987-mid-1990s.

Air and Waste Management Association, West Coast Section, 1989-mid-2000s.
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PROFESSIONAL CERTIFICATIONS
EIT, California (#XE088305), 1993.
REA |, California (#07438), 2000.
Certified Permitting Professional, South Coast AQMD (#C8320), since 1993.

QEP, Institute of Professional Environmental Practice, since 2000.
CEM, State of Nevada (#EM-1699). Expiration 10/07/2021.

PUBLICATIONS (PARTIAL LIST)

"Physical Properties and Oxidation Rates of Chars from Bituminous Coals," with Y.A. Levendis, R.C. Flagan and
G.R. Gavalas, Fuel, 67, 275-283 (1988).

"Char Combustion: Measurement and Analysis of Particle Temperature Histories," with R.C. Flagan, G.R. Gavalas
and P.S. Northrop, Comb. Sci. Tech. 60, 215-230 (1988).

"On the Combustion of Bituminous Coal Chars,” PhD Thesis, California Institute of Technology (1988).
"Optical Pyrometry: A Powerful Tool for Coal Combustion Diagnostics,” J. Coal Quality, 8, 17-22 (1989).

"Post-Ignition Transients in the Combustion of Single Char Particles,” with Y.A. Levendis, R.C. Flagan and G.R.
Gavalas, Fuel, 68, 849-855 (1989).

"A Model for Single Particle Combustion of Bituminous Coal Char." Proc. ASME National Heat Transfer
Conference, Philadelphia, HTD-Vol. 106, 505-513 (1989).

"Discrete Simulation of Cenospheric Coal-Char Combustion,” with R.C. Flagan and G.R. Gavalas, Combust.
Flame, 77, 337-346 (1989).

"Particle Measurements in Coal Combustion,” with R.C. Flagan, in "Combustion Measurements" (ed. N.
Chigier), Hemisphere Publishing Corp. (1991).

"Cross Linking in Pore Structures and Its Effect on Reactivity,” with G.R. Gavalas in preparation.

"Natural Frequencies and Mode Shapes of Straight Tubes,” Proprietary Report for Heat Transfer Research
Institute, Alhambra, CA (1990).

"Optimal Tube Layouts for Kamui SL-Series Exchangers,” with K. Ishihara, Proprietary Report for Kamui
Company Limited, Tokyo, Japan (1990).

"HTRI Process Heater Conceptual Design,"” Proprietary Report for Heat Transfer Research Institute, Alhambra,
CA (1990).

"Asymptotic Theory of Transonic Wind Tunnel Wall Interference,” with N.D. Malmuth and others, Arnold
Engineering Development Center, Air Force Systems Command, USAF (1990).

"Gas Radiation in a Fired Heater Convection Section," Proprietary Report for Heat Transfer Research Institute,
College Station, TX (1990).

"Heat Transfer and Pressure Drop in NTIW Heat Exchangers,” Proprietary Report for Heat Transfer Research
Institute, College Station, TX (1991).

"NOx Control and Thermal Design," Thermal Engineering Tech Briefs, (1994).

“From Purchase of Landmark Environmental Insurance to Remediation: Case Study in Henderson, Nevada,” with
Robin E. Bain and Jill Quillin, presented at the AQMA Annual Meeting, Florida, 2001.

“The Jones Act Contribution to Global Warming, Acid Rain and Toxic Air Contaminants,” with Charles W.
Botsford, presented at the AQMA Annual Meeting, Florida, 2001.
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PRESENTATIONS (PARTIAL LIST)

"Pore Structure and Combustion Kinetics - Interpretation of Single Particle Temperature-Time Histories," with
P.S. Northrop, R.C. Flagan and G.R. Gavalas, presented at the AIChE Annual Meeting, New York (1987).

"Measurement of Temperature-Time Histories of Burning Single Coal Char Particles," with R.C. Flagan, presented
at the American Flame Research Committee Fall International Symposium, Pittsburgh, (1988).

"Physical Characterization of a Cenospheric Coal Char Burned at High Temperatures,” with R.C. Flagan and G.R.
Gavalas, presented at the Fall Meeting of the Western States Section of the Combustion Institute, Laguna Beach,
California (1988).

"Control of Nitrogen Oxide Emissions in Gas Fired Heaters - The Retrofit Experience," with G. P. Croce and R.
Patel, presented at the International Conference on Environmental Control of Combustion Processes (Jointly
sponsored by the American Flame Research Committee and the Japan Flame Research Committee), Honolulu,
Hawaii (1991).

"Air Toxics - Past, Present and the Future," presented at the Joint AIChE/AAEE Breakfast Meeting at the AIChE
1991 Annual Meeting, Los Angeles, California, November 17-22 (1991).

"Air Toxics Emissions and Risk Impacts from Automobiles Using Reformulated Gasolines," presented at the Third
Annual Current Issues in Air Toxics Conference, Sacramento, California, November 9-10 (1992).

"Air Toxics from Mobile Sources," presented at the Environmental Health Sciences (ESE) Seminar Series, UCLA,
Los Angeles, California, November 12, (1992).

"Kilns, Ovens, and Dryers - Present and Future," presented at the Gas Company Air Quality Permit Assistance
Seminar, Industry Hills Sheraton, California, November 20, (1992).

"The Design and Implementation of VVehicle Scrapping Programs," presented at the 86th Annual Meeting of the
Air and Waste Management Association, Denver, Colorado, June 12, 1993.

"Air Quality Planning and Control in Beijing, China," presented at the 87th Annual Meeting of the Air and Waste
Management Association, Cincinnati, Ohio, June 19-24, 1994.
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Annex A

Expert Litigation Support

A. Occasions where Dr. Sahu has provided Written or Oral testimony before Congress:

1.

In July 2012, provided expert written and oral testimony to the House Subcommittee on Energy and the
Environment, Committee on Science, Space, and Technology at a Hearing entitled “Hitting the Ethanol Blend
Wall — Examining the Science on E15.”

B. Matters for which Dr. Sahu has provided affidavits and expert reports include:

2.

10.

11.

12.

13.

14.

Affidavit for Rocky Mountain Steel Mills, Inc. located in Pueblo Colorado — dealing with the technical
uncertainties associated with night-time opacity measurements in general and at this steel mini-mill.

Expert reports and depositions (2/28/2002 and 3/1/2002; 12/2/2003 and 12/3/2003; 5/24/2004) on behalf of
the United States in connection with the Ohio Edison NSR Cases. United States, et al. v. Ohio Edison Co.,
et al., C2-99-1181 (Southern District of Ohio).

Expert reports and depositions (5/23/2002 and 5/24/2002) on behalf of the United States in connection with
the Illinois Power NSR Case. United States v. Illinois Power Co., et al., 99-833-MJR (Southern District of
lllinois).

Expert reports and depositions (11/25/2002 and 11/26/2002) on behalf of the United States in connection
with the Duke Power NSR Case. United States, et al. v. Duke Energy Corp., 1:00-CV-1262 (Middle District
of North Carolina).

Expert reports and depositions (10/6/2004 and 10/7/2004; 7/10/2006) on behalf of the United States in
connection with the American Electric Power NSR Cases. United States, et al. v. American Electric Power
Service Corp., et al., C2-99-1182, C2-99-1250 (Southern District of Ohio).

Affidavit (March 2005) on behalf of the Minnesota Center for Environmental Advocacy and others in the
matter of the Application of Heron Lake BioEnergy LLC to construct and operate an ethanol production
facility — submitted to the Minnesota Pollution Control Agency.

Expert Report and Deposition (10/31/2005 and 11/1/2005) on behalf of the United States in connection with
the East Kentucky Power Cooperative NSR Case. United States v. East Kentucky Power Cooperative, Inc.,
5:04-cv-00034-KSF (Eastern District of Kentucky).

Affidavits and deposition on behalf of Basic Management Inc. (BMI) Companies in connection with the BMI
vs. USA remediation cost recovery Case.

Expert Report on behalf of Penn Future and others in the Cambria Coke plant permit challenge in
Pennsylvania.

Expert Report on behalf of the Appalachian Center for the Economy and the Environment and others in the
Western Greenbrier permit challenge in West Virginia.

Expert Report, deposition (via telephone on January 26, 2007) on behalf of various Montana petitioners
(Citizens Awareness Network (CAN), Women’s Voices for the Earth (WVE) and the Clark Fork Coalition
(CFQC)) in the Thompson River Cogeneration LLC Permit No. 3175-04 challenge.

Expert Report and deposition (2/2/07) on behalf of the Texas Clean Air Cities Coalition at the Texas State
Office of Administrative Hearings (SOAH) in the matter of the permit challenges to TXU Project Apollo’s
eight new proposed PRB-fired PC boilers located at seven TX sites.

Expert Testimony (July 2007) on behalf of the I1zaak Walton League of America and others in connection
with the acquisition of power by Xcel Energy from the proposed Gascoyne Power Plant — at the State of
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31

Minnesota, Office of Administrative Hearings for the Minnesota PUC (MPUC No. E002/CN-06-1518; OAH
No. 12-2500-17857-2).

Affidavit (July 2007) Comments on the Big Cajun | Draft Permit on behalf of the Sierra Club — submitted to
the Louisiana DEQ.

Expert Report and Deposition (12/13/2007) on behalf of Commonwealth of Pennsylvania — Dept. of
Environmental Protection, State of Connecticut, State of New York, and State of New Jersey (Plaintiffs) in
connection with the Allegheny Energy NSR Case. Plaintiffs v. Allegheny Energy Inc., et al., 2:05cv0885
(Western District of Pennsylvania).

Expert Reports and Pre-filed Testimony before the Utah Air Quality Board on behalf of Sierra Club in the
Sevier Power Plant permit challenge.

Expert Report and Deposition (October 2007) on behalf of MTD Products Inc., in connection with General
Power Products, LLC v MTD Products Inc., 1:06 CVA 0143 (Southern District of Ohio, Western Division) .

Expert Report and Deposition (June 2008) on behalf of Sierra Club and others in the matter of permit
challenges (Title V: 28.0801-29 and PSD: 28.0803-PSD) for the Big Stone Il unit, proposed to be located
near Milbank, South Dakota.

Expert Reports, Affidavit, and Deposition (August 15, 2008) on behalf of Earthjustice in the matter of air
permit challenge (CT-4631) for the Basin Electric Dry Fork station, under construction near Gillette,
Wyoming before the Environmental Quality Council of the State of Wyoming.

Affidavits (May 2010/June 2010 in the Office of Administrative Hearings))/Declaration and Expert Report
(November 2009 in the Office of Administrative Hearings) on behalf of NRDC and the Southern
Environmental Law Center in the matter of the air permit challenge for Duke Cliffside Unit 6. Office of
Administrative Hearing Matters 08 EHR 0771, 0835 and 0836 and 09 HER 3102, 3174, and 3176
(consolidated).

Declaration (August 2008), Expert Report (January 2009), and Declaration (May 2009) on behalf of Southern
Alliance for Clean Energy in the matter of the air permit challenge for Duke Cliffside Unit 6. Southern
Alliance for Clean Energy et al., v. Duke Energy Carolinas, LLC, Case No. 1:08-cv-00318-LHT-DLH
(Western District of North Carolina, Asheville Division).

Declaration (August 2008) on behalf of the Sierra Club in the matter of Dominion Wise County plant
MACT.us

Expert Report (June 2008) on behalf of Sierra Club for the Green Energy Resource Recovery Project, MACT
Analysis.

Expert Report (February 2009) on behalf of Sierra Club and the Environmental Integrity Project in the matter
of the air permit challenge for NRG Limestone’s proposed Unit 3 in Texas.

Expert Report (June 2009) on behalf of MTD Products, Inc., in the matter of Alice Holmes and Vernon
Holmes v. Home Depot USA, Inc., et al.

Expert Report (August 2009) on behalf of Sierra Club and the Southern Environmental Law Center in the
matter of the air permit challenge for Santee Cooper’s proposed Pee Dee plant in South Carolina).

Statements (May 2008 and September 2009) on behalf of the Minnesota Center for Environmental Advocacy
to the Minnesota Pollution Control Agency in the matter of the Minnesota Haze State Implementation Plans.

Expert Report (August 2009) on behalf of Environmental Defense, in the matter of permit challenges to the
proposed Las Brisas coal fired power plant project at the Texas State Office of Administrative Hearings
(SOAH).

Expert Report and Rebuttal Report (September 2009) on behalf of the Sierra Club, in the matter of challenges
to the proposed Medicine Bow Fuel and Power IGL plant in Cheyenne, Wyoming.

Expert Report (December 2009) and Rebuttal reports (May 2010 and June 2010) on behalf of the United
States in connection with the Alabama Power Company NSR Case. United States v. Alabama Power
Company, CV-01-HS-152-S (Northern District of Alabama, Southern Division).
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32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45,

Pre-filed Testimony (October 2009) on behalf of Environmental Defense and others, in the matter of
challenges to the proposed White Stallion Energy Center coal fired power plant project at the Texas State
Office of Administrative Hearings (SOAH).

Pre-filed Testimony (July 2010) and Written Rebuttal Testimony (August 2010) on behalf of the State of
New Mexico Environment Department in the matter of Proposed Regulation 20.2.350 NMAC — Greenhouse
Gas Cap and Trade Provisions, No. EIB 10-04 (R), to the State of New Mexico, Environmental Improvement
Board.

Expert Report (August 2010) and Rebuttal Expert Report (October 2010) on behalf of the United States in
connection with the Louisiana Generating NSR Case. United States v. Louisiana Generating, LLC, 09-
CV100-RET-CN (Middle District of Louisiana) — Liability Phase.

Declaration (August 2010), Reply Declaration (November 2010), Expert Report (April 2011), Supplemental
and Rebuttal Expert Report (July 2011) on behalf of the United States in the matter of DTE Energy Company
and Detroit Edison Company (Monroe Unit 2). United States of America v. DTE Energy Company and
Detroit Edison Company, Civil Action No. 2:10-cv-13101-BAF-RSW (Eastern District of Michigan).

Expert Report and Deposition (August 2010) as well as Affidavit (September 2010) on behalf of Kentucky
Waterways Alliance, Sierra Club, and Valley Watch in the matter of challenges to the NPDES permit issued
for the Trimble County power plant by the Kentucky Energy and Environment Cabinet to Louisville Gas and
Electric, File No. DOW-41106-047.

Expert Report (August 2010), Rebuttal Expert Report (September 2010), Supplemental Expert Report
(September 2011), and Declaration (November 2011) on behalf of Wild Earth Guardians in the matter of
opacity exceedances and monitor downtime at the Public Service Company of Colorado (Xcel)’s Cherokee
power plant. No. 09-cv-1862 (District of Colorado).

Written Direct Expert Testimony (August 2010) and Affidavit (February 2012) on behalf of Fall-Line
Alliance for a Clean Environment and others in the matter of the PSD Air Permit for Plant Washington issued
by Georgia DNR at the Office of State Administrative Hearing, State of Georgia (OSAH-BNR-AQ-1031707-
98-WALKER).

Deposition (August 2010) on behalf of Environmental Defense, in the matter of the remanded permit
challenge to the proposed Las Brisas coal fired power plant project at the Texas State Office of Administrative
Hearings (SOAH).

Expert Report, Supplemental/Rebuttal Expert Report, and Declarations (October 2010, November 2010,
September 2012) on behalf of New Mexico Environment Department (Plaintiff-Intervenor), Grand Canyon
Trust and Sierra Club (Plaintiffs) in the matter of Plaintiffs v. Public Service Company of New Mexico (PNM),
Civil No. 1:02-CV-0552 BB/ATC (ACE) (District of New Mexico).

Expert Report (October 2010) and Rebuttal Expert Report (November 2010) (BART Determinations for
PSCo Hayden and CSU Martin Drake units) to the Colorado Air Quality Commission on behalf of Coalition
of Environmental Organizations.

Expert Report (November 2010) (BART Determinations for TriState Craig Units, CSU Nixon Unit, and
PRPA Rawhide Unit) to the Colorado Air Quality Commission on behalf of Coalition of Environmental
Organizations.

Declaration (November 2010) on behalf of the Sierra Club in connection with the Martin Lake Station Units
1, 2, and 3. Sierra Club v. Energy Future Holdings Corporation and Luminant Generation Company LLC,
Case No. 5:10-cv-00156-DF-CMC (Eastern District of Texas, Texarkana Division).

Pre-Filed Testimony (January 2011) and Declaration (February 2011) to the Georgia Office of State
Administrative Hearings (OSAH) in the matter of Minor Source HAPs status for the proposed Longleaf
Energy Associates power plant (OSAH-BNR-AQ-1115157-60-HOWELLS) on behalf of the Friends of the
Chattahoochee and the Sierra Club).

Declaration (February 2011) in the matter of the Draft Title V Permit for RRI Energy MidAtlantic Power
Holdings LLC Shawville Generating Station (Pennsylvania), ID No. 17-00001 on behalf of the Sierra Club.
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46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Expert Report (March 2011), Rebuttal Expert Report (June 2011) on behalf of the United States in United
States of America v. Cemex, Inc., Civil Action No. 09-cv-00019-MSK-MEH (District of Colorado).

Declaration (April 2011) and Expert Report (July 16, 2012) in the matter of the Lower Colorado River
Authority (LCRA)’s Fayette (Sam Seymour) Power Plant on behalf of the Texas Campaign for the
Environment. Texas Campaign for the Environment v. Lower Colorado River Authority, Civil Action No.
4:11-cv-00791 (Southern District of Texas, Houston Division).

Declaration (June 2011) on behalf of the Plaintiffs MYTAPN in the matter of Microsoft-Yes, Toxic Air
Pollution-No (MYTAPN) v. State of Washington, Department of Ecology and Microsoft Corporation
Columbia Data Center to the Pollution Control Hearings Board, State of Washington, Matter No. PCHB No.
10-162.

Expert Report (June 2011) on behalf of the New Hampshire Sierra Club at the State of New Hampshire Public
Utilities Commission, Docket No. 10-261 — the 2010 Least Cost Integrated Resource Plan (LCIRP) submitted
by the Public Service Company of New Hampshire (re. Merrimack Station Units 1 and 2).

Declaration (August 2011) in the matter of the Sandy Creek Energy Associates L.P. Sandy Creek Power
Plant on behalf of Sierra Club and Public Citizen. Sierra Club, Inc. and Public Citizen, Inc. v. Sandy Creek
Energy Associates, L.P., Civil Action No. A-08-CA-648-LY (Western District of Texas, Austin Division).

Expert Report (October 2011) on behalf of the Defendants in the matter of John Quiles and Jeanette Quiles
et al. v. Bradford-White Corporation, MTD Products, Inc., Kohler Co., et al., Case No. 3:10-cv-747
(TIM/DEP) (Northern District of New York).

Declaration (October 2011) on behalf of the Plaintiffs in the matter of American Nurses Association et. al.
(Plaintiffs), v. US EPA (Defendant), Case No. 1:08-cv-02198-RMC (US District Court for the District of
Columbia).

Declaration (February 2012) and Second Declaration (February 2012) in the matter of Washington
Environmental Council and Sierra Club Washington State Chapter v. Washington State Department of
Ecology and Western States Petroleum Association, Case No. 11-417-MJP (Western District of Washington).

Expert Report (March 2012) and Supplemental Expert Report (November 2013) in the matter of Environment
Texas Citizen Lobby, Inc and Sierra Club v. ExxonMobil Corporation et al., Civil Action No. 4:10-cv-4969
(Southern District of Texas, Houston Division).

Declaration (March 2012) in the matter of Center for Biological Diversity, et al. v. United States
Environmental Protection Agency, Case No. 11-1101 (consolidated with 11-1285, 11-1328 and 11-1336)
(US Court of Appeals for the District of Columbia Circuit).

Declaration (March 2012) in the matter of Sierra Club v. The Kansas Department of Health and Environment,
Case No. 11-105,493-AS (Holcomb power plant) (Supreme Court of the State of Kansas).

Declaration (March 2012) in the matter of the Las Brisas Energy Center Environmental Defense Fund et al.,
v. Texas Commission on Environmental Quality, Cause No. D-1-GN-11-001364 (District Court of Travis
County, Texas, 261% Judicial District).

Expert Report (April 2012), Supplemental and Rebuttal Expert Report (July 2012), and Supplemental
Rebuttal Expert Report (August 2012) on behalf of the states of New Jersey and Connecticut in the matter of
the Portland Power plant State of New Jersey and State of Connecticut (Intervenor-Plaintiff) v. RRI Energy
Mid-Atlantic Power Holdings et al., Civil Action No. 07-CV-5298 (JKG) (Eastern District of Pennsylvania).

Declaration (April 2012) in the matter of the EPA’s EGU MATS Rule, on behalf of the Environmental
Integrity Project.

Expert Report (August 2012) on behalf of the United States in connection with the Louisiana Generating
NSR Case. United States v. Louisiana Generating, LLC, 09-CVV100-RET-CN (Middle District of Louisiana)
— Harm Phase.

Declaration (September 2012) in the Matter of the Application of Energy Answers Incinerator, Inc. for a
Certificate of Public Convenience and Necessity to Construct a 120 MW Generating Facility in Baltimore
City, Maryland, before the Public Service Commission of Maryland, Case No. 9199.
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63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Expert Report (October 2012) on behalf of the Appellants (Robert Concilus and Leah Humes) in the matter
of Robert Concilus and Leah Humes v. Commonwealth of Pennsylvania Department of Environmental
Protection and Crawford Renewable Energy, before the Commonwealth of Pennsylvania Environmental
Hearing Board, Docket No. 2011-167-R.

Expert Report (October 2012), Supplemental Expert Report (January 2013), and Affidavit (June 2013) in the
matter of various Environmental Petitioners v. North Carolina DENR/DAQ and Carolinas Cement Company,
before the Office of Administrative Hearings, State of North Carolina.

Pre-filed Testimony (October 2012) on behalf of No-Sag in the matter of the North Springfield Sustainable
Energy Project before the State of VVermont, Public Service Board.

Pre-filed Testimony (November 2012) on behalf of Clean Wisconsin in the matter of Application of
Wisconsin Public Service Corporation for Authority to Construct and Place in Operation a New Multi-
Pollutant Control Technology System (ReACT) for Unit 3 of the Weston Generating Station, before the
Public Service Commission of Wisconsin, Docket No. 6690-CE-197.

Expert Report (February 2013) on behalf of Petitioners in the matter of Credence Crematory, Cause No. 12-
A-J-4538 before the Indiana Office of Environmental Adjudication.

Expert Report (April 2013), Rebuttal report (July 2013), and Declarations (October 2013, November 2013)
on behalf of the Sierra Club in connection with the Luminant Big Brown Case. Sierra Club v. Energy Future
Holdings Corporation and Luminant Generation Company LLC, Civil Action No. 6:12-cv-00108-WSS
(Western District of Texas, Waco Division).

Declaration (April 2013) on behalf of Petitioners in the matter of Sierra Club, et al., (Petitioners) v
Environmental Protection Agency et al. (Resppondents), Case No., 13-1112, (Court of Appeals, District of
Columbia Circuit).

Expert Report (May 2013) and Rebuttal Expert Report (July 2013) on behalf of the Sierra Club in connection
with the Luminant Martin Lake Case. Sierra Club v. Energy Future Holdings Corporation and Luminant
Generation Company LLC, Civil Action No. 5:10-cv-0156-MHS-CMC (Eastern District of Texas, Texarkana
Division).

Declaration (August 2013) on behalf of A. J. Acosta Company, Inc., in the matter of A. J. Acosta Company,
Inc., v. County of San Bernardino, Case No. CIVSS803651.

Comments (October 2013) on behalf of the Washington Environmental Council and the Sierra Club in the
matter of the Washington State Oil Refinery RACT (for Greenhouse Gases), submitted to the Washington
State Department of Ecology, the Northwest Clean Air Agency, and the Puget Sound Clean Air Agency.

Statement (November 2013) on behalf of various Environmental Organizations in the matter of the Boswell
Energy Center (BEC) Unit 4 Environmental Retrofit Project, to the Minnesota Public Utilities Commission,
Docket No. E-015/M-12-920.

Expert Report (December 2013) on behalf of the United States in United States of America v. Ameren
Missouri, Civil Action No. 4:11-cv-00077-RWS (Eastern District of Missouri, Eastern Division).

Expert Testimony (December 2013) on behalf of the Sierra Club in the matter of Public Service Company of
New Hampshire Merrimack Station Scrubber Project and Cost Recovery, Docket No. DE 11-250, to the State
of New Hampshire Public Utilities Commission.

Expert Report (January 2014) on behalf of Baja, Inc., in Baja, Inc., v. Automotive Testing and Development
Services, Inc. et. al, Civil Action No. 8:13-CV-02057-GRA (District of South Carolina,
Anderson/Greenwood Division).

Declaration (March 2014) on behalf of the Center for International Environmental Law, Chesapeake Climate
Action Network, Friends of the Earth, Pacific Environment, and the Sierra Club (Plaintiffs) in the matter of
Plaintiffs v. the Export-Import Bank (Ex-Im Bank) of the United States, Civil Action No. 13-1820 RC (District
Court for the District of Columbia).
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77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

Declaration (April 2014) on behalf of Respondent-Intervenors in the matter of Mexichem Specialty Resins
Inc., et al., (Petitioners) v Environmental Protection Agency et al., Case No., 12-1260 (and Consolidated
Case Nos. 12-1263, 12-1265, 12-1266, and 12-1267), (Court of Appeals, District of Columbia Circuit).

Direct Prefiled Testimony (June 2014) on behalf of the Michigan Environmental Council and the Sierra Club
in the matter of the Application of DTE Electric Company for Authority to Implement a Power Supply Cost
Recovery (PSCR) Plan in its Rate Schedules for 2014 Metered Jurisdictional Sales of Electricity, Case No.
U-17319 (Michigan Public Service Commission).

Expert Report (June 2014) on behalf of ECM Biofilms in the matter of the US Federal Trade Commission
(FTC) v. ECM Biofilms (FTC Docket #9358).

Direct Prefiled Testimony (August 2014) on behalf of the Michigan Environmental Council and the Sierra
Club in the matter of the Application of Consumers Energy Company for Authority to Implement a Power
Supply Cost Recovery (PSCR) Plan in its Rate Schedules for 2014 Metered Jurisdictional Sales of Electricity,
Case No. U-17317 (Michigan Public Service Commission).

Declaration (July 2014) on behalf of Public Health Intervenors in the matter of EME Homer City Generation
v. US EPA (Case No. 11-1302 and consolidated cases) relating to the lifting of the stay entered by the Court
on December 30, 2011 (US Court of Appeals for the District of Columbia).

Expert Report (September 2014), Rebuttal Expert Report (December 2014) and Supplemental Expert Report
(March 2015) on behalf of Plaintiffs in the matter of Sierra Club and Montana Environmental Information
Center (Plaintiffs) v. PPL Montana LLC, Avista Corporation, Puget Sound Energy, Portland General
Electric Company, Northwestern Corporation, and Pacificorp (Defendants), Civil Action No. CV 13-32-
BLG-DLC-JCL (US District Court for the District of Montana, Billings Division).

Expert Report (November 2014) on behalf of Niagara County, the Town of Lewiston, and the Villages of
Lewiston and Youngstown in the matter of CWM Chemical Services, LLC New York State Department of
Environmental Conservation (NYSDEC) Permit Application Nos.: 9-2934-00022/00225, 9-2934-
00022/00231, 9-2934-00022/00232, and 9-2934-00022/00249 (pending).

Declaration (January 2015) relating to Startup/Shutdown in the MATS Rule (EPA Docket ID No. EPA-HQ-
OAR-2009-0234) on behalf of the Environmental Integrity Project.

Pre-filed Direct Testimony (March 2015), Supplemental Testimony (May 2015), and Surrebuttal Testimony
(December 2015) on behalf of Friends of the Columbia Gorge in the matter of the Application for a Site
Certificate for the Troutdale Energy Center before the Oregon Energy Facility Siting Council.

Brief of Amici Curiae Experts in Air Pollution Control and Air Quality Regulation in Support of the
Respondents, On Writs of Certiorari to the US Court of Appeals for the District of Columbia, No. 14-46, 47,
48. Michigan et. al., (Petitioners) v. EPA et. al., Utility Air Regulatory Group (Petitioners) v. EPA et. al.,
National Mining Association et. al., (Petitioner) v. EPA et. al., (Supreme Court of the United States).

Expert Report (March 2015) and Rebuttal Expert Report (January 2016) on behalf of Plaintiffs in the matter
of Conservation Law Foundation v. Broadrock Gas Services LLC, Rhode Island LFG GENCO LLC, and
Rhode Island Resource Recovery Corporation (Defendants), Civil Action No. 1:13-cv-00777-M-PAS (US
District Court for the District of Rhode Island).

Declaration (April 2015) relating to various Technical Corrections for the MATS Rule (EPA Docket ID No.
EPA-HQ-OAR-2009-0234) on behalf of the Environmental Integrity Project.

Direct Prefiled Testimony (May 2015) on behalf of the Michigan Environmental Council, the Natural
Resources Defense Council, and the Sierra Club in the matter of the Application of DTE Electric Company
for Authority to Increase its Rates, Amend its Rate Schedules and Rules Governing the Distribution and
Supply of Electric Energy and for Miscellaneous Accounting Authority, Case No. U-17767 (Michigan Public
Service Commission).

Expert Report (July 2015) and Rebuttal Expert Report (July 2015) on behalf of Plaintiffs in the matter of
Northwest Environmental Defense Center et. al., v. Cascade Kelly Holdings LLC, d/b/a Columbia Pacific
Bio-Refinery, and Global Partners LP (Defendants), Civil Action No. 3:14-cv-01059-SI (US District Court
for the District of Oregon, Portland Division).

33



91

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

Declaration (August 2015, Docket No. 1570376) in support of “Opposition of Respondent-Intervenors
American Lung Association, et. al., to Tri-State Generation’s Emergency Motion;” Declaration (September
2015, Docket No. 1574820) in support of “Joint Motion of the State, Local Government, and Public Health
Respondent-Intervenors for Remand Without Vacatur;” Declaration (October 2015) in support of “Joint
Motion of the State, Local Government, and Public Health Respondent-Intervenors to State and Certain
Industry Petitioners’ Motion to Govern, White Stallion Energy Center, LLC v. US EPA, Case No. 12-1100
(US Court of Appeals for the District of Columbia).

Declaration (September 2015) in support of the Draft Title VV Permit for Dickerson Generating Station
(Proposed Permit No 24-031-0019) on behalf of the Environmental Integrity Project.

Expert Report (Liability Phase) (December 2015) and Rebuttal Expert Report (February 2016) on behalf of
Plaintiffs in the matter of Natural Resources Defense Council, Inc., Sierra Club, Inc., Environmental Law
and Policy Center, and Respiratory Health Association v. Illinois Power Resources LLC, and Illinois Power
Resources Generating LLC (Defendants), Civil Action No. 1:13-cv-01181 (US District Court for the Central
District of Illinois, Peoria Division).

Declaration (December 2015) in support of the Petition to Object to the Title V Permit for Morgantown
Generating Station (Proposed Permit No 24-017-0014) on behalf of the Environmental Integrity Project.

Expert Report (November 2015) on behalf of Appellants in the matter of Sierra Club, et al. v. Craig W.
Butler, Director of Ohio Environmental Protection Agency et al., ERAC Case No. 14-256814.

Affidavit (January 2016) on behalf of Bridgewatch Detroit in the matter of Bridgewatch Detroit v. Waterfront
Petroleum Terminal Co., and Waterfront Terminal Holdings, LLC., in the Circuit Court for the County of
Wayne, State of Michigan.

Expert Report (February 2016) and Rebuttal Expert Report (July 2016) on behalf of the challengers in the
matter of the Delaware Riverkeeper Network, Clean Air Council, et. al., vs. Commonwealth of Pennsylvania
Department of Environmental Protection and R. E. Gas Development LLC regarding the Geyer well site
before the Pennsylvania Environmental Hearing Board.

Direct Testimony (May 2016) in the matter of Tesoro Savage LLC Vancouver Energy Distribution Terminal,
Case No. 15-001 before the State of Washington Energy Facility Site Evaluation Council.

Declaration (June 2016) relating to deficiencies in air quality analysis for the proposed Millenium Bulk
Terminal, Port of Longview, Washington.

Declaration (December 2016) relating to EPA’s refusal to set limits on PM emissions from coal-fired power
plants that reflect pollution reductions achievable with fabric filters on behalf of Environmental Integrity
Project, Clean Air Council, Chesapeake Climate Action Network, Downwinders at Risk represented by
Earthjustice in the matter of ARIPPA v EPA, Case No. 15-1180. (D.C. Circuit Court of Appeals).

Expert Report (January 2017) on the Environmental Impacts Analysis associated with the Huntley and
Huntley Poseidon Well Pad on behalf citizens in the matter of the special exception use Zoning Hearing
Board of Penn Township, Westmoreland County, Pennsylvania.

Expert Report (January 2017) on the Environmental Impacts Analysis associated with the Apex Energy
Backus Well Pad on behalf citizens in the matter of the special exception use Zoning Hearing Board of Penn
Township, Westmoreland County, Pennsylvania.

Expert Report (January 2017) on the Environmental Impacts Analysis associated with the Apex Energy
Drakulic Well Pad on behalf citizens in the matter of the special exception use Zoning Hearing Board of
Penn Township, Westmoreland County, Pennsylvania.

Expert Report (January 2017) on the Environmental Impacts Analysis associated with the Apex Energy
Deutsch Well Pad on behalf citizens in the matter of the special exception use Zoning Hearing Board of Penn
Township, Westmoreland County, Pennsylvania.

Affidavit (February 2017) pertaining to deficiencies water discharge compliance issues at the Wood River
Refinery in the matter of People of the State of Illinois (Plaintiff) v. Phillips 66 Company, ConocoPhillips
Company, WRB Refining LP (Defendants), Case No. 16-CH-656, (Circuit Court for the Third Judicial Circuit,
Madison County, Illinois).
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1009.
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111.

112.

113.

114.

115.

116.

117.

118.

119.

Expert Report (March 2017) on behalf of the Plaintiff pertaining to non-degradation analysis for waste water
discharges from a power plant in the matter of Sierra Club (Plaintiff) v. Pennsylvania Department of
Environmental Protection (PADEP) and Lackawanna Energy Center, Docket No. 2016-047-L
(consolidated), (Pennsylvania Environmental Hearing Board).

Expert Report (March 2017) on behalf of the Plaintiff pertaining to air emissions from the Heritage
incinerator in East Liverpool, Ohio in the matter of Save our County (Plaintiff) v. Heritage Thermal Services,
Inc. (Defendant), Case No. 4:16-CV-1544-BYP, (US District Court for the Northern District of Ohio, Eastern
Division).

Rebuttal Expert Report (June 2017) on behalf of Plaintiffs in the matter of Casey Voight and Julie Voight
(Plaintiffs) v Coyote Creek Mining Company LLC (Defendant), Civil Action No. 1:15-CV-00109 (US District
Court for the District of North Dakota, Western Division).

Expert Affidavit (August 2017) and Penalty/Remedy Expert Affidavit (October 2017) on behalf of Plaintiff
in the matter of Wildearth Guardians (Plaintiff) v Colorado Springs Utility Board (Defendant,) Civil Action
No. 1:15-cv-00357-CMA-CBS (US District Court for the District of Colorado).

Expert Report (August 2017) on behalf of Appellant in the matter of Patricia Ann Troiano (Appellant) v.
Upper Burrell Township Zoning Hearing Board (Appellee), Court of Common Pleas of Westmoreland
County, Pennsylvania, Civil Division.

Expert Report (October 2017), Supplemental Expert Report (October 2017), and Rebuttal Expert Report
(November 2017) on behalf of Defendant in the matter of Oakland Bulk and Oversized Terminal (Plaintiff)
v City of Oakland (Defendant,) Civil Action No. 3:16-cv-07014-VC (US District Court for the Northern
District of California, San Francisco Division).

Declaration (December 2017) on behalf of the Environmental Integrity Project in the matter of permit
issuance for ATI Flat Rolled Products Holdings, Breckenridge, PA to the Allegheny County Health
Department.

Expert Report (Harm Phase) (January 2018), Rebuttal Expert Report (Harm Phase) (May 2018) and
Supplemental Expert Report (Harm Phase) (April 2019) on behalf of Plaintiffs in the matter of Natural
Resources Defense Council, Inc., Sierra Club, Inc., and Respiratory Health Association v. Illinois Power
Resources LLC, and Illinois Power Resources Generating LLC (Defendants), Civil Action No. 1:13-cv-
01181 (US District Court for the Central District of Illinois, Peoria Division).

Declaration (February 2018) on behalf of the Chesapeake Bay Foundation, et. al., in the matter of the Section
126 Petition filed by the state of Maryland in State of Maryland v. Pruitt (Defendant), Civil Action No. JKB-
17-2939 (Consolidated with No. JKB-17-2873) (US District Court for the District of Maryland).

Direct Pre-filed Testimony (March 2018) on behalf of the National Parks Conservation Association (NPCA)
in the matter of NPCA v State of Washington, Department of Ecology and BP West Coast Products, LLC,
PCHB No. 17-055 (Pollution Control Hearings Board for the State of Washington.

Expert Affidavit (April 2018) and Second Expert Affidavit (May 2018) on behalf of Petitioners in the matter
of Coosa River Basin Initiative and Sierra Club (Petitioners) v State of Georgia Environmental Protection
Division, Georgia Department of Natural Resources (Respondent) and Georgia Power Company
(Intervenor/Respondent), Docket Nos: 1825406-BNR-WW-57-Howells and 1826761-BNR-WW-57-
Howells, Office of State Administrative Hearings, State of Georgia.

Direct Pre-filed Testimony and Affidavit (December 2018) on behalf of Sierra Club and Texas Campaign for
the Environment (Appellants) in the contested case hearing before the Texas State Office of Administrative
Hearings in Docket Nos. 582-18-4846, 582-18-4847 (Application of GCGV Asset Holding, LLC for Air
Quality Permit Nos. 146425/PSDTX1518 and 146459/PSDTX1520 in San Patricio County, Texas).

Expert Report (February 2019) on behalf of Sierra Club in the State of Florida, Division of Administrative
Hearings, Case No. 18-2124EPP, Tampa Electric Company Big Bend Unit 1 Modernization Project Power
Plant Siting Application No. PA79-12-A2.

Declaration (March 2019) on behalf of Earthjustice in the matter of comments on the renewal of the Title V
Federal Operating Permit for Valero Houston refinery.
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124.

125.

126.

127.

128.

129.

130.

131.

Expert Report (March 2019) on behalf of Plaintiffs for Class Certification in the matter of Resendez et al v
Precision Castparts Corporation in the Circuit Court for the State of Oregon, County of Multnomah, Case
No. 16cv16164.

Expert Report (June 2019), Affidavit (July 2019) and Rebuttal Expert Report (September 2019) on behalf of
Appellants relating to the NPDES permit for the Cheswick power plant in the matter of Three Rivers
Waterkeeper and Sierra Club (Appellants) v. State of Pennsylvania Department of Environmental Protection
(Appellee) and NRG Power Midwest (Permittee), before the Commonwealth of Pennsylvania Environmental
Hearing Board, EHB Docket No. 2018-088-R.

Affidavit/Expert Report (August 2019) relating to the appeal of air permits issued to PTTGCA on behalf of
Appellants in the matter of Sierra Club (Appellants) v. Craig Butler, Director, et. al., Ohio EPA (Appellees)
before the State of Ohio Environmental Review Appeals Commission (ERAC), Case Nos. ERAC-19-6988
through -6991.

Expert Report (October 2019) relating to the appeal of air permit (Plan Approval) on behalf of Appellants in
the matter of Clean Air Council and Environmental Integrity Project (Appellants) v. Commonwealth of
Pennsylvania Department of Environmental Protection and Sunoco Partners Marketing and Terminals L.P.,
before the Commonwealth of Pennsylvania Environmental Hearing Board, EHB Docket No. 2018-057-L.

Expert Report (December 2019), Affidavit (March 2020), Supplemental Expert Report (July 2020), and
Declaration (February 2021) on behalf of Earthjustice in the matter of Objection to the Issuance of PSD/NSR
and Title V permits for Riverview Energy Corporation, Dale, Indiana, before the Indiana Office of
Environmental Adjudication, Cause No. 19-A-J-5073.

Affidavit (December 2019) on behalf of Plaintiff-Intervenor (Surfrider Foundation) in the matter of United
States and the State of Indiana (Plaintiffs), Surfrider Foundation (Plaintiff-Intervenor), and City of Chicago
(Plaintiff-Intervenor) v. United States Steel Corporation (Defendant), Civil Action No. 2:18-cv-00127 (US
District Court for the Northern District of Indiana, Hammond Division).

Declarations (January 2020, February 2020, May 2020, July 2020, and August 2020) and Pre-filed Testimony
(April 2021) in support of Petitioner’s Motion for Stay of PSCAA NOC Order of Approval No. 11386 in the
matter of the Puyallup Tribe of Indians v. Puget Sound Clean Air Agency (PSCAA) and Puget Sound Energy
(PSE), before the State of Washington Pollution Control Hearings Board, PCHB No. P19-088.

Expert Report (April 2020) on behalf of the plaintiff in the matter of Orion Engineered Carbons, GmbH
(Plaintiff) vs. Evonik Operations, GmbH (formerly Evonik Degussa GmbH) (Respondent), before the
German Arbitration Institute, Case No. DIS-SV-2019-00216.

Expert Independent Evaluation Report (June 2020) for PacifiCorp’s Decommissioning Costs Study
Reports dated January 15, 2020 and March 13, 2020 relating to the closures of the Hunter, Huntington,
Dave Johnston, Jim Bridger, Naughton, Wyodak, Hayden, and Colstrip (Units 3&4) plants, prepared for the
Oregon Public Utility Commission (Oregon PUC).

Direct Pre-filed Testimony (July 2020) on behalf of the Sierra Club in the matter of the Application of the
Ohio State University for a certificate of Environmental Compatibility and Public Need to Construct a
Combined Heat and Power Facility in Franklin County, Ohio, before the Ohio Power Siting Board, Case No.
19-1641-EL-BGN.

Expert Report (August 2020) and Rebuttal Expert Report (September 2020) on behalf of WildEarth
Guardians (petitioners) in the matter of the Appeals of the Air Quality Permit No. 7482-M1 Issued to 3 Bear
Delaware Operating — NM LLC (EIB No. 20-21(A) and Registrations Nos. 8729, 8730, and 8733 under
General Construction Permit for Oil and Gas Facilities (EIB No. 20-33 (A), before the State of New Mexico,
Environmental Improvement Board.

Expert Report (July 2020) on the Initial Economic Impact Analysis (EIA) for A Proposal To Regulate NOx
Emissions from Natural Gas Fired Rich-Burn Natural Gas Reciprocating Internal Combustion Engines
(RICE) Greater Than 100 Horsepower prepared on behalf of Earthjustice and the National Parks
Conservation Association in the matter of Regulation Number 7, Alternate Rules before the Colorado Air
Quality Control Commission.
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138.

139.

140.

141.

142.

143.

144,

145.

Expert Report (August 2020) and Supplemental Expert Report (February 2021) on the Potential Remedies to
Avoid Adverse Thermal Impacts from the Merrimack Station on behalf of Plaintiffs in the matter of Sierra
Club Inc. and the Conservation Law Foundation (Plaintiffs) v. Granite Shore Power, LLC et. al.,
(Defendants), Civil Action No. 19-cv-216-JL (US District Court for the District of New Hampshire.)

Expert Report (August 2020) and Supplemental Expert Report (December 2020) on behalf of Plaintiffs in
the matter of PennEnvironment Inc., and Clean Air Council (Plaintiffs) and Allegheny County Health
Department (Plaintiff-Intervenor) v. United States Steel Corporation (Defendant), Civil Action No. 2-19-cv-
00484-MJH (US District Court for the Western District of Pennsylvania.)

Pre-filed Direct Testimony (October 2020) and Sur-rebuttal Testimony (November 2020) on behalf of
petitioners (Ten Persons Group, including citizens, the Town of Braintree, the Town of Hingham, and the
City of Quincy) in the matter of Algonquin Gas Transmission LLC, Weymouth MA, No. X266786 Air
Quality Plan Approval, before the Commonwealth of Massachusetts, Department of Environmental
Protection, the Office of Appeals and Dispute Resolution, OADR Docket Nos. 2019-008, 2019-009,
2019010, 2019-011, 2019-012 and 2019-013.

Expert Report (November 2020) on behalf of Protect PT in the matter of Protect PT v. Commonwealth of
Pennsylvania Department of Environmental Protection and Apex Energy (PA) LLC, before the
Commonwealth of Pennsylvania Environmental Hearing Board, Docket No. 2018-080-R (consolidated with
2019-101-R)(the “Drakulic Appeal”).

Expert Report (December 2020) on behalf of Plaintiffs in the matter of Sierra Club Inc. (Plaintiff) v. GenOn
Power Midwest LP (Defendants), Civil Action No. 2-19-cv-01284-WSS (US District Court for the Western
District of Pennsylvania.)

Pre-filed Testimony (January 2021) on behalf of the Plaintiffs (Shrimpers and Fishermen of the Rio Grande
Valley represented by Texas RioGrande Legal Aid, Inc.) in the matter of the Appeal of Texas Commission
on Environmental Quality (TCEQ) Permit Nos. 147681, PSDTX1522, GHGPSDTX172 for the Jupiter
Brownsville Heavy Condensate Upgrader Facility, Cameron County, before the Texas State Office of
Administrative Hearings, SOAH Docket No. 582-21-0111, TCEQ Docket No. 2020-1080-AlIR.

Expert Report (June 2021) and Declarations (May 2021 and June 2021) on behalf of Plaintiffs in the matter
of Sierra Club (Plaintiff) v. Woodville Pellets, LLC (Defendant), Civil Action No. 9:20-cv-00178-MJT (US
District Court for the Eastern District of Texas, Lufkin Division.)

Declaration (July 2021) on behalf of Plaintiffs in the matter of Stephanie Mackey and Nick Migliore, on
behalf of themselves and all others similarly situated (Plaintiffs) v. Chemtool Inc. and Lubrizol Corporation
(Defendants), Case No. 2021-L-0000165, State of Illinois, Circuit Court of the 17" Judicial Circuit,
Winnebago County.

Expert Report (April 2021) and Sur-Rebuttal Report (June 2021) on behalf of the Plaintiffs in the matter of
Modern Holdings, LLC, et al. (Plaintiffs) v. Corning Inc., et al. (Defendants), Civil Action No. 5:13-cv-
00405-GFVT, (US District Court for the Eastern District of Kentucky, Central Division at Lexington).

Expert Witness Disclosure (June 2021) on behalf of the Plaintiffs in the matter of Jay Burdick, et. al.,
(Plaintiffs) v. Tanoga Inc. (d/b/a Taconic) (Defendant), Index No. 253835, (State of New York Supreme
Court, County of Rensselaer).

Expert Report (June 2021) on behalf of Appellants in the matter of PennEnvironment and Earthworks
(Appellants) v. Commonwealth of Pennsylvania Department of Environmental Protection (Appellee) and
MarkWest Liberty Midstream and resource, LLC (Permittee), before the Commonwealth of Pennsylvania
Environmental Hearing Board, EHB Docket No. 2020-002-R.

Expert Reports (March 2021 and May 2021) regarding the Aries Newark LLC Sludge Processing Facility,
Application No. CPB 20-74, Central Planning Board, City of Newark, New Jersey.

Expert Report (????, 2021) for A,Almanzar de la Cruz v. BP Exploration and Production Inc., et. al., Case
No. 2:19-cv-00532.

Affidavit (May 2021) for D. Faerber in the matter of D. Faerber v. BP (??7?)
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147.

148.

149.

150.

Expert Report (April 2021) for Charles Johnson Jr., v. BP Exploration and Production Inc., et. al., Civil
Action No. 20-CV-01329.

Expert Report (April 2021) for Floyd Ruffin, v. BP Exploration and Production Inc., et. al., Civil Action No.
20-cv-00334-CJB-JCW (US District Court for the Eastern District of Louisiana).

Expert Report (May 2021) for Clifford Osmer (Plaintiff) v. BP Exploration and Production Inc., et. al.,
(Defendants) related to 12-968 BELO in MDL No. 2179, Civil Action No. 18-12557 (US District Court for
the Eastern District of Louisiana),

Expert Report (June 2021) for Antonia Saavedra-Vargas v. BP Exploration and Production Inc., et. al., Civil
Action No. 18-11461 (US District Court for the Eastern District of Louisiana)

Affidavit (June 2021) for Lourdes Rubi in the matter of Lourdes Rubi (Plaintiff) v. BP Exploration and
Production Inc., et. al., (Defendants), related to 12-968 BELO in MDL No. 2179 (US District Court for the
Eastern District of Louisiana).

C. Occasions where Dr. Sahu has provided oral testimony in depositions, at trial or in similar
proceedings include the following:

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

Deposition on behalf of Rocky Mountain Steel Mills, Inc. located in Pueblo, Colorado — dealing with the
manufacture of steel in mini-mills including methods of air pollution control and BACT in steel mini-mills
and opacity issues at this steel mini-mill.

Trial Testimony (February 2002) on behalf of Rocky Mountain Steel Mills, Inc. in Denver District Court.

Trial Testimony (February 2003) on behalf of the United States in the Ohio Edison NSR Cases, United States,
et al. v. Ohio Edison Co., et al., C2-99-1181 (Southern District of Ohio).

Trial Testimony (June 2003) on behalf of the United States in the Illinois Power NSR Case, United States v.
Illinois Power Co., et al., 99-833-MJR (Southern District of Illinois).

Deposition (10/20/2005) on behalf of the United States in connection with the Cinergy NSR Case. United
States, et al. v. Cinergy Corp., et al., IP 99-1693-C-M/S (Southern District of Indiana).

Oral Testimony (August 2006) on behalf of the Appalachian Center for the Economy and the Environment
re. the Western Greenbrier plant, WV before the West Virginia DEP.

Oral Testimony (May 2007) on behalf of various Montana petitioners (Citizens Awareness Network (CAN),
Women’s Voices for the Earth (WVE) and the Clark Fork Coalition (CFC)) re. the Thompson River
Cogeneration plant before the Montana Board of Environmental Review.

Oral Testimony (October 2007) on behalf of the Sierra Club re. the Sevier Power Plant before the Utah Air
Quality Board.

Oral Testimony (August 2008) on behalf of the Sierra Club and Clean Water re. Big Stone Unit Il before the
South Dakota Board of Minerals and the Environment.

Oral Testimony (February 2009) on behalf of the Sierra Club and the Southern Environmental Law Center
re. Santee Cooper Pee Dee units before the South Carolina Board of Health and Environmental Control.

Oral Testimony (February 2009) on behalf of the Sierra Club and the Environmental Integrity Project re.
NRG Limestone Unit 3 before the Texas State Office of Administrative Hearings (SOAH) Administrative
Law Judges.

Deposition (July 2009) on behalf of MTD Products, Inc., in the matter of Alice Holmes and Vernon Holmes
v. Home Depot USA, Inc., et al.

Deposition (October 2009) on behalf of Environmental Defense and others, in the matter of challenges to the
proposed Coleto Creek coal fired power plant project at the Texas State Office of Administrative Hearings
(SOAH).
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165.

166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

Deposition (October 2009) on behalf of Environmental Defense, in the matter of permit challenges to the
proposed Las Brisas coal fired power plant project at the Texas State Office of Administrative Hearings
(SOAH).

Deposition (October 2009) on behalf of the Sierra Club, in the matter of challenges to the proposed Medicine
Bow Fuel and Power IGL plant in Cheyenne, Wyoming.

Deposition (October 2009) on behalf of Environmental Defense and others, in the matter of challenges to the
proposed Tenaska coal fired power plant project at the Texas State Office of Administrative Hearings
(SOAH). (April 2010).

Oral Testimony (November 2009) on behalf of the Environmental Defense Fund re. the Las Brisas Energy
Center before the Texas State Office of Administrative Hearings (SOAH) Administrative Law Judges.

Deposition (December 2009) on behalf of Environmental Defense and others, in the matter of challenges to
the proposed White Stallion Energy Center coal fired power plant project at the Texas State Office of
Administrative Hearings (SOAH).

Oral Testimony (February 2010) on behalf of the Environmental Defense Fund re. the White Stallion Energy
Center before the Texas State Office of Administrative Hearings (SOAH) Administrative Law Judges.

Deposition (June 2010) on behalf of the United States in connection with the Alabama Power Company NSR
Case. United States v. Alabama Power Company, CV-01-HS-152-S (Northern District of Alabama, Southern
Division).

Trial Testimony (September 2010) on behalf of Commonwealth of Pennsylvania — Dept. of Environmental
Protection, State of Connecticut, State of New York, State of Maryland, and State of New Jersey (Plaintiffs)

in connection with the Allegheny Energy NSR Case in US District Court in the Western District of
Pennsylvania. Plaintiffs v. Allegheny Energy Inc., et al., 2:05cv0885 (Western District of Pennsylvania).

Oral Direct and Rebuttal Testimony (September 2010) on behalf of Fall-Line Alliance for a Clean
Environment and others in the matter of the PSD Air Permit for Plant Washington issued by Georgia DNR
at the Office of State Administrative Hearing, State of Georgia (OSAH-BNR-AQ-1031707-98-WALKER).

Oral Testimony (September 2010) on behalf of the State of New Mexico Environment Department in the
matter of Proposed Regulation 20.2.350 NMAC — Greenhouse Gas Cap and Trade Provisions, No. EIB 10-
04 (R), to the State of New Mexico, Environmental Improvement Board.

Oral Testimony (October 2010) on behalf of the Environmental Defense Fund re. the Las Brisas Energy
Center before the Texas State Office of Administrative Hearings (SOAH) Administrative Law Judges.

Oral Testimony (November 2010) regarding BART for PSCo Hayden, CSU Martin Drake units before the
Colorado Air Quality Commission on behalf of the Coalition of Environmental Organizations.

Oral Testimony (December 2010) regarding BART for TriState Craig Units, CSU Nixon Unit, and PRPA
Rawhide Unit) before the Colorado Air Quality Commission on behalf of the Coalition of Environmental
Organizations.

Deposition (December 2010) on behalf of the United States in connection with the Louisiana Generating
NSR Case. United States v. Louisiana Generating, LLC, 09-CVV100-RET-CN (Middle District of Louisiana).

Deposition (February 2011 and January 2012) on behalf of Wild Earth Guardians in the matter of opacity
exceedances and monitor downtime at the Public Service Company of Colorado (Xcel)’s Cherokee power
plant. No. 09-cv-1862 (D. Colo.).

Oral Testimony (February 2011) to the Georgia Office of State Administrative Hearings (OSAH) in the
matter of Minor Source HAPs status for the proposed Longleaf Energy Associates power plant (OSAH-BNR-
AQ-1115157-60-HOWELLS) on behalf of the Friends of the Chattahoochee and the Sierra Club).

Deposition (August 2011) on behalf of the United States in United States of America v. Cemex, Inc., Civil
Action No. 09-cv-00019-MSK-MEH (District of Colorado).

Deposition (July 2011) and Oral Testimony at Hearing (February 2012) on behalf of the Plaintiffs MYTAPN
in the matter of Microsoft-Yes, Toxic Air Pollution-No (MYTAPN) v. State of Washington, Department of
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183.

184.

185.

186.

187.

188.

189.

190.

191.

192.

193.

194.

195.

196.

Ecology and Microsoft Corporation Columbia Data Center to the Pollution Control Hearings Board, State of
Washington, Matter No. PCHB No. 10-162.

Oral Testimony at Hearing (March 2012) on behalf of the United States in connection with the Louisiana
Generating NSR Case. United States v. Louisiana Generating, LLC, 09-CV100-RET-CN (Middle District of
Louisiana).

Oral Testimony at Hearing (April 2012) on behalf of the New Hampshire Sierra Club at the State of New
Hampshire Public Utilities Commission, Docket No. 10-261 — the 2010 Least Cost Integrated Resource Plan
(LCIRP) submitted by the Public Service Company of New Hampshire (re. Merrimack Station Units 1 and
2).

Oral Testimony at Hearing (November 2012) on behalf of Clean Wisconsin in the matter of Application of
Wisconsin Public Service Corporation for Authority to Construct and Place in Operation a New Multi-
Pollutant Control Technology System (ReACT) for Unit 3 of the Weston Generating Station, before the
Public Service Commission of Wisconsin, Docket No. 6690-CE-197.

Deposition (March 2013) in the matter of various Environmental Petitioners v. North Carolina DENR/DAQ
and Carolinas Cement Company, before the Office of Administrative Hearings, State of North Carolina.

Deposition (August 2013) on behalf of the Sierra Club in connection with the Luminant Big Brown Case.
Sierra Club v. Energy Future Holdings Corporation and Luminant Generation Company LLC, Civil Action
No. 6:12-cv-00108-WSS (Western District of Texas, Waco Division).

Deposition (August 2013) on behalf of the Sierra Club in connection with the Luminant Martin Lake Case.
Sierra Club v. Energy Future Holdings Corporation and Luminant Generation Company LLC, Civil Action
No. 5:10-cv-0156-MHS-CMC (Eastern District of Texas, Texarkana Division).

Deposition (February 2014) on behalf of the United States in United States of America v. Ameren Missouri,
Civil Action No. 4:11-cv-00077-RWS (Eastern District of Missouri, Eastern Division).

Trial Testimony (February 2014) in the matter of Environment Texas Citizen Lobby, Inc and Sierra Club v.
ExxonMobil Corporation et al., Civil Action No. 4:10-cv-4969 (Southern District of Texas, Houston
Division).

Trial Testimony (February 2014) on behalf of the Sierra Club in connection with the Luminant Big Brown

Case. Sierra Club v. Energy Future Holdings Corporation and Luminant Generation Company LLC, Civil
Action No. 6:12-cv-00108-WSS (Western District of Texas, Waco Division).

Deposition (June 2014) and Trial (August 2014) on behalf of ECM Biofilms in the matter of the US Federal
Trade Commission (FTC) v. ECM Biofilms (FTC Docket #9358).

Deposition (February 2015) on behalf of Plaintiffs in the matter of Sierra Club and Montana Environmental
Information Center (Plaintiffs) v. PPL Montana LLC, Avista Corporation, Puget Sound Energy, Portland
General Electric Company, Northwestern Corporation, and Pacificorp (Defendants), Civil Action No. CV
13-32-BLG-DLC-JCL (US District Court for the District of Montana, Billings Division).

Oral Testimony at Hearing (April 2015) on behalf of Niagara County, the Town of Lewiston, and the Villages
of Lewiston and Youngstown in the matter of CWM Chemical Services, LLC New York State Department
of Environmental Conservation (NYSDEC) Permit Application Nos.: 9-2934-00022/00225, 9-2934-
00022/00231, 9-2934-00022/00232, and 9-2934-00022/00249 (pending).

Deposition (August 2015) on behalf of Plaintiff in the matter of Conservation Law Foundation (Plaintiff) v.
Broadrock Gas Services LLC, Rhode Island LFG GENCO LLC, and Rhode Island Resource Recovery
Corporation (Defendants), Civil Action No. 1:13-cv-00777-M-PAS (US District Court for the District of
Rhode Island).

Testimony at Hearing (August 2015) on behalf of the Sierra Club in the matter of Amendments to 35 Illinois
Administrative Code Parts 214, 217, and 225 before the Illinois Pollution Control Board, R15-21.

Deposition (May 2015) on behalf of Plaintiffs in the matter of Northwest Environmental Defense Center et.
al., (Plaintiffs) v. Cascade Kelly Holdings LLC, d/b/a Columbia Pacific Bio-Refinery, and Global Partners
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198.

199.

200.

201.

202.

203.

204.

205.

206.

207.

208.

209.

210.

211.

LP (Defendants), Civil Action No. 3:14-cv-01059-SI (US District Court for the District of Oregon, Portland
Division).

Trial Testimony (October 2015) on behalf of Plaintiffs in the matter of Northwest Environmental Defense
Center et. al., (Plaintiffs) v. Cascade Kelly Holdings LLC, d/b/a Columbia Pacific Bio-Refinery, and Global
Partners LP (Defendants), Civil Action No. 3:14-cv-01059-SI (US District Court for the District of Oregon,
Portland Division).

Deposition (April 2016) on behalf of the Plaintiffs in UNatural Resources Defense Council, Respiratory
Health Association, and Sierra Club (Plaintiffs) v. Illinois Power Resources LLC and Illinois Power
Resources Generation LLC (Defendants), Civil Action No. 1:13-cv-01181 (Central District of Illinois, Peoria
Division).

Trial Testimony at Hearing (July 2016) in the matter of Tesoro Savage LLC Vancouver Energy Distribution
Terminal, Case No. 15-001 before the State of Washington Energy Facility Site Evaluation Council.

Trial Testimony (December 2016) on behalf of the challengers in the matter of the Delaware Riverkeeper
Network, Clean Air Council, et. al., vs. Commonwealth of Pennsylvania Department of Environmental
Protection and R. E. Gas Development LLC regarding the Geyer well site before the Pennsylvania
Environmental Hearing Board.

Trial Testimony (July-August 2016) on behalf of the United States in United States of America v. Ameren
Missouri, Civil Action No. 4:11-cv-00077-RWS (Eastern District of Missouri, Eastern Division).

Trial Testimony (January 2017) on the Environmental Impacts Analysis associated with the Huntley and
Huntley Poseidon Well Pad Hearing on behalf citizens in the matter of the special exception use Zoning
Hearing Board of Penn Township, Westmoreland County, Pennsylvania.

Trial Testimony (January 2017) on the Environmental Impacts Analysis associated with the Apex energy
Backus Well Pad Hearing on behalf citizens in the matter of the special exception use Zoning Hearing Board
of Penn Township, Westmoreland County, Pennsylvania.

Trial Testimony (January 2017) on the Environmental Impacts Analysis associated with the Apex energy
Drakulic Well Pad Hearing on behalf citizens in the matter of the special exception use Zoning Hearing Board
of Penn Township, Westmoreland County, Pennsylvania.

Trial Testimony (January 2017) on the Environmental Impacts Analysis associated with the Apex energy
Deutsch Well Pad Hearing on behalf citizens in the matter of the special exception use Zoning Hearing Board
of Penn Township, Westmoreland County, Pennsylvania.

Deposition Testimony (July 2017) on behalf of Plaintiffs in the matter of Casey Voight and Julie Voight v
Coyote Creek Mining Company LLC (Defendant) Civil Action No. 1:15-CV-00109 (US District Court for
the District of North Dakota, Western Division).

Deposition Testimony (November 2017) on behalf of Defendant in the matter of Oakland Bulk and Oversized
Terminal (Plaintiff) v City of Oakland (Defendant,) Civil Action No. 3:16-cv-07014-VC (US District Court
for the Northern District of California, San Francisco Division).

Deposition Testimony (December 2017) on behalf of Plaintiff in the matter of Wildearth Guardians
(Plaintiff) v Colorado Springs Utility Board (Defendant) Civil Action No. 1:15-cv-00357-CMA-CBS (US
District Court for the District of Colorado).

Deposition Testimony (January 2018) in the matter of National Parks Conservation Association (NPCA) v.
State of Washington Department of Ecology and British Petroleum (BP) before the Washington Pollution
Control Hearing Board, Case No. 17-055.

Trial Testimony (January 2018) on behalf of Defendant in the matter of Oakland Bulk and Oversized
Terminal (Plaintiff) v City of Oakland (Defendant,) Civil Action No. 3:16-cv-07014-VC (US District Court
for the Northern District of California, San Francisco Division).

Trial Testimony (April 2018) on behalf of the National Parks Conservation Association (NPCA) in the matter
of NPCA v State of Washington, Department of Ecology and BP West Coast Products, LLC, PCHB No. 17-
055 (Pollution Control Hearings Board for the State of Washington.
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213.

214,

215.

216.

217.

218.

219.

220.

221.

222.

223.

224,

Deposition (June 2018) (harm Phase) on behalf of Plaintiffs in the matter of Natural Resources Defense
Council, Inc., Sierra Club, Inc., and Respiratory Health Association v. Illinois Power Resources LLC, and
Illinois Power Resources Generating LLC (Defendants), Civil Action No. 1:13-cv-01181 (US District Court
for the Central District of Illinois, Peoria Division).

Trial Testimony (July 2018) on behalf of Petitioners in the matter of Coosa River Basin Initiative and Sierra
Club (Petitioners) v State of Georgia Environmental Protection Division, Georgia Department of Natural
Resources (Respondent) and Georgia Power Company (Intervenor/Respondent), Docket Nos: 1825406-
BNR-WW-57-Howells and 1826761-BNR-WW-57-Howells, Office of State Administrative Hearings, State
of Georgia.

Deposition (January 2019) and Trial Testimony (January 2019) on behalf of Sierra Club and Texas Campaign
for the Environment (Appellants) in the contested case hearing before the Texas State Office of
Administrative Hearings in Docket Nos. 582-18-4846, 582-18-4847 (Application of GCGV Asset Holding,
LLC for Air Quality Permit Nos. 146425/PSDTX1518 and 146459/PSDTX1520 in San Patricio County,
Texas).

Deposition (February 2019) and Trial Testimony (March 2019) on behalf of Sierra Club in the State of
Florida, Division of Administrative Hearings, Case No. 18-2124EPP, Tampa Electric Company Big Bend
Unit 1 Modernization Project Power Plant Siting Application No. PA79-12-A2.

Deposition (June 2019) relating to the appeal of air permits issued to PTTGCA on behalf of Appellants in
the matter of Sierra Club (Appellants) v. Craig Butler, Director, et. al., Ohio EPA (Appellees) before the
State of Ohio Environmental Review Appeals Commission (ERAC), Case Nos. ERAC-19-6988 through -
6991.

Deposition (September 2019) on behalf of Appellants relating to the NPDES permit for the Cheswick power
plant in the matter of Three Rivers Waterkeeper and Sierra Club (Appellants) v. State of Pennsylvania
Department of Environmental Protection (Appellee) and NRG Power Midwest (Permittee), before the
Commonwealth of Pennsylvania Environmental Hearing Board, EHB Docket No. 2018-088-R.

Deposition (December 2019) on behalf of the Plaintiffs in the matter of David Kovac, individually and on
behalf of wrongful death class of Irene Kovac v. BP Corporation North America Inc., Circuit Court of
Jackson County, Missouri (Independence), Case No. 1816-CV12417.

Deposition (February 2020, virtual) and testimony at Hearing (August 2020, virtual) on behalf of Earthjustice
in the matter of Objection to the Issuance of PSD/NSR and Title V permits for Riverview Energy Corporation,
Dale, Indiana, before the Indiana Office of Environmental Adjudication, Cause No. 19-A-J-5073.

Hearing (July 14-15, 2020, virtual) on behalf of the Sierra Club in the matter of the Application of the Ohio
State University for a certificate of Environmental Compatibility and Public Need to Construct a Combined
Heat and Power Facility in Franklin County, Ohio, before the Ohio Power Siting Board, Case No. 19-1641-
EL-BGN.

Hearing (September 2020, virtual) on behalf of WildEarth Guardians (petitioners) in the matter of the Appeals
of the Air Quality Permit No. 7482-M1 Issued to 3 Bear Delaware Operating — NM LLC (EIB No. 20-21(A)
and Registrations Nos. 8729, 8730, and 8733 under General Construction Permit for Qil and Gas Facilities
(EIB No. 20-33 (A), before the State of New Mexico, Environmental Improvement Board.

Deposition (December 2020, March 4-5, 2021, all virtual) and Hearing (April 2021, virtual) in support of
Petitioner’s Motion for Stay of PSCAA NOC Order of Approval No. 11386 in the matter of the Puyallup
Tribe of Indians v. Puget Sound Clean Air Agency (PSCAA) and Puget Sound Energy (PSE), before the State
of Washington Pollution Control Hearings Board, PCHB No. P19-088.

Hearing (September 2020, virtual) on the Initial Economic Impact Analysis (EIA) for A Proposal To Regulate
NOx Emissions from Natural Gas Fired Rich-Burn Natural Gas Reciprocating Internal Combustion Engines
(RICE) Greater Than 100 Horsepower prepared on behalf of Earthjustice and the National Parks
Conservation Association in the matter of Regulation Number 7, Alternate Rules before the Colorado Air
Quality Control Commission.

Deposition (December 2020, virtual and Hearing February 2021, virtual) on behalf of the Plaintiffs
(Shrimpers and Fishermen of the Rio Grande Valley represented by Texas RioGrande Legal Aid, Inc.) in the
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226.

227.

228.

229.

230.

matter of the Appeal of Texas Commission on Environmental Quality (TCEQ) Permit Nos. 147681,
PSDTX1522, GHGPSDTX172 for the Jupiter Brownsville Heavy Condensate Upgrader Facility, Cameron
County, before the Texas State Office of Administrative Hearings, SOAH Docket No. 582-21-0111, TCEQ
Docket No. 2020-1080-AlIR.

Deposition (January 2021, virtual) on behalf of Plaintiffs in the matter of PennEnvironment Inc., and Clean
Air Council (Plaintiffs) and Allegheny County Health Department (Plaintiff-Intervenor) v. United States Steel
Corporation (Defendant), Civil Action No. 2-19-cv-00484-MJH (US District Court for the Western District
of Pennsylvania.)

Deposition (February 2021, virtual) on behalf of Plaintiffs in the matter of Sierra Club Inc. (Plaintiff) v.
GenOn Power Midwest LP (Defendants), Civil Action No. 2-19-cv-01284-WSS (US District Court for the
Western District of Pennsylvania.)

Deposition (April 2021, virtual) on the Potential Remedies to Avoid Adverse Thermal Impacts from the
Merrimack Station on behalf of Plaintiffs in the matter of Sierra Club Inc. and the Conservation Law
Foundation (Plaintiffs) v. Granite Shore Power, LLC et. al., (Defendants), Civil Action No. 19-cv-216-JL
(US District Court for the District of New Hampshire.)

Deposition (June 2021, virtual) on behalf of Plaintiffs in the matter of Sierra Club (Plaintiff) v. Woodville
Pellets, LLC (Defendant), Civil Action No. 9:20-cv-00178-MJT (US District Court for the Eastern District
of Texas, Lufkin Division).

Deposition (June 2021, virtual) on behalf of the Plaintiffs in the matter of Modern Holdings, LLC, et al.
(Plaintiffs) v. Corning Inc., et al. (Defendants), Civil Action No. 5:13-cv-00405-GFVT, (US District Court
for the Eastern District of Kentucky, Central Division at Lexington).

Testimony (June 2021, virtual) regarding the Aries Newark LLC Sludge Processing Facility, Application No.
CPB 20-74, Central Planning Board, City of Newark, New Jersey.
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Attachment B — EPA Enforcement Alert



(o) United States .
v’ Environmental Protection
Agency

Enforcement Alert

| Publication no. EPA 325-N-20-001 November 2020

EPA Reminder About Inappropriate Use of AP-42 Emission Factors
Purpose

This purpose of this Enforcement Alert is to remind permitting agencies, consultants, and regulated entities that
improperly using AP-42 emission factors can be costly to their businesses, inefficient, and in some circumstances, can
subject regulated entities to enforcement and penalties. The Environmental Protection Agency (EPA) is concerned that
some permitting agencies, consultants, and regulated entities may incorrectly be using AP-42 emission factors in place
of more representative source-specific emission values for Clean Air Act permitting and compliance demonstration
purposes.

Consequences of Using AP-42 Factors

Permitting agencies, consultants, and regulated entities should be aware that even emission factors with more highly
rated AP-42 grades of “A” or “B” are only based on averages of data from multiple, albeit similar, sources (See the
Attachment for an overview of the history of AP-42 emission factors and the AP-42 emission factor rating system).
Accordingly, these factors are not likely to be accurate predictors of emissions from any one specific source, except in
very limited scenarios. While emission factors are helpful in making emission estimates for area-wide inventories for
specific source types, AP-42 provides the following warning:

“Use of these factors as source-specific permit limits and/or as emission regulation compliance determinations is
not recommended by EPA. Because emission factors essentially represent an average of a range of emission
rates, approximately half of the subject sources will have emission rates greater than the emission factor and
the other half will have emission rates less than the factor. As such, a permit limit using an AP-42 emission factor
would result in half of the sources being in noncompliance.”*

With the advent of 1-hour and short-term National Ambient Air Quality Standards (NAAQS), permit limits must be able
to account for short term fluctuations. AP-42 emission factors also do not account for short term variation in emissions
as the emission factors are intended for use in developing area-wide annual or triannual inventories. In developing
emission factors, test data are typically taken from normal operating conditions and generally avoid conditions that can
cause short-term fluctuations in emissions. These short-term fluctuations in emissions can stem from variations in
process conditions, control device conditions, raw materials, ambient conditions, or other similar factors. This means
that if facilities use AP-42 emission factors as permit limits, facilities increase their chances of violating their short-term
permit limits. It also increases the likelihood of a geographic area’s non-compliance with the NAAQS.

1 AP-42, Fifth Edition Compilation of Air Pollutant Emissions Factors, Volume 1: Stationary Point and Area Sources. Introduction, p. 2
(emphasis added).
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It is also important to understand that there is a great deal of variability in the emissions data that are used to generate
the emission factors. This variability is not necessarily reflected in the emission factor. AP-42 describes this as follows:

“The extent of between-source variability that exists, even among similar individual sources, can be large
depending on process, control system, and pollutant. Although the causes of this variability are considered in
emission factor development, this type of information is seldom included in emission test reports used to
develop AP-42 factors. As a result, some emission factors are derived from tests that may vary by an order of
magnitude or more. Even when the major process variables are accounted for, the emission factors developed
may be the result of averaging source tests that differ by factors of five or more.”?

In addition to potential permit noncompliance, or increased risk of area noncompliance with the NAAQS, using an
emission factor as an emission limit could have monetary implications for an individual source or permitting agency. For
example, many permitting agencies collect permitting fees based on the amount of pollution emitted. If a facility uses an
emission factor to estimate and report emissions, but the actual emission rate is lower than the emission factor, then
the facility will report more emissions and consequently pay more in fees. On the other hand, if a facility emits at a rate
above the emission factor, not only is the source violating its permit limit and the Clean Air Act, it is also not paying the
appropriate amount in fees.

Another potential monetary implication for facilities is an enforcement action assessing penalties for violating the Clean
Air Act. As described in a 2006 report issued by the EPA Inspector General:

“...according to EPA enforcement records, three industries — petroleum refineries, wood products, and ethanol
production — operated with insufficient control equipment primarily because emission limits were significantly
underestimated due to the emission factors used. EPA, through separate enforcement actions, required
companies in these industries to install additional emission controls, resulting in the combined reduction of over
1,000,000 tons of pollutants.”?

For example, the EPA Inspector General’s 2006 report documented an EPA investigation in the Wood Products industry
that found a nationwide pattern of Clean Air Act violations by one company. EPA found that the company had used an
AP-42 emission factor designated as “poor” for volatile organic compound (VOC) emissions that resulted in the company
underestimating such emissions and claiming that its facilities were not subject to permitting requirements. To resolve
the violations, the company entered into a consent decree with the United States, which required the company to pay a
civil penalty of $1.1 million and to install air pollution control equipment at a cost of $70 million.*

One example of a present-day concern is the use of a default vapor pressure value for estimating VOC emissions from
heated tanks that store heavy refinery liquids such as No. 6 fuel oil. The true vapor pressure (TVP) of a stored liquid is
important when calculating the emissions from tanks using the equations in AP-42, Chapter 7, Liquid Storage Tanks. The
default vapor pressure is only an estimate and may not be correct for every blend of No. 6 fuel oil. Direct emissions
testing of No. 6 fuel oil tanks and TVP testing in 2012 and 2013, suggested that in those cases the use of the default
vapor pressure in AP-42 had resulted in emissions estimates that were understated by a factor of 100 for permitting and
reporting purposes. Reliance on the default vapor pressure in AP-42 and the resulting emission factors, instead of
directly measuring VOC emissions and vapor pressure, can be very costly for businesses as shown by two recently
concluded cases, summarized in the following two boxes.

2 AP-42, Fifth Edition Compilation of Air Pollutant Emissions Factors, Volume 1: Stationary Point and Area Sources. Introduction, p. 3
(emphasis added).
3 U.S. EPA Office of Inspector General, EPA Can Improve Emissions Factors Development and Management, Report No. 2006-P-
00017, March 22, 2006.
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Sprague Resources LP operates heated asphalt and No. 6
fuel oil storage tanks at seven facilities across New
England. Applying VOC testing results rather than AP-42
estimates, EPA found that Sprague had unpermitted
facilities that required permits, and also had facilities
with permits that failed to fully account for VOC
emissions. Sprague entered into a settlement with the
United States and the Commonwealth of Massachusetts
that required the company to pay $350,000 civil
penalties, obtain revised state air pollution control
permits, limit the amount of asphalt and No. 6 fuel oil
stored in and passed through the tanks at six facilities,

Global Partners LP operates heated asphalt and No. 6
fuel oil storage tanks at a facility in South Portland,
Maine. Applying VOC testing results rather than AP-42
estimates, EPA found that Global’s permit failed to fully
account for VOC emissions. Global entered into a
settlement with the United States that required the
company to obtain a revised state air pollution control
permit, limit the amount of asphalt and No. 6 fuel oil
stored in and passed through the tanks at the facility,
install odor controls on tanks, pay a $40,000 penalty,
and invest $150,000 in a local wood-stove replacement
project.

and provide odor controls on tanks at two facilities.

Regulated entities of any size who voluntarily discover, promptly disclose, expeditiously correct, and take steps to
prevent recurrence of potential violations may be eligible for a reduction or elimination of any civil penalties that
otherwise might apply. Most violations can be disclosed and processed via EPA’s automated online “eDisclosure” system
(seehttps://www.epa.gov/compliance/epas-edisclosure). To learn more about the EPA’s violation disclosure policies,
including conditions for eligibility, please review EPA’s Audit Policy website at https://www.epa.gov/compliance/epas-
audit-policy. Many states also offer incentives for self-policing; please check with the appropriate state agency for more
information.

What Can Be Done?

Consultants and facility owners/operators should obtain and use the most representative emissions data, which in many cases
may be source-specific emissions data, when determining applicability, applying for a permit, or demonstrating compliance with
permit limits.

Various EPA publications (e.g., https://www.epa.gov/emc) describe the benefits and limitations of different ways to quantify
source-specific emissions. These techniques in order of accuracy are:

Continuous Emissions Monitoring System (CEMS) — CEM s offers a highly accurate source-specific method that continuously
monitors the emissions coming out of a particular stack; however, although the accuracy of this method is high, the cost is
also the highest at $20,000-$50,000 per year.

Stack Testing — Like a CEMS, source-specific data are generated at a particular stack but emissions are only measured for a
specific time, typically for a few hours during normal operations. Costs for stack testing typically run $20,000, but testing may
only be necessary every 2 to 5 years.

Vendor Guarantees and Stack Test Data from Similar Facilities — If representative source-specific data cannot be obtained,
emissions information from equipment vendors, particularly emission performance guarantees or actual test data from
similar equipment, is a better source of information for permitting decisions than an AP-42 emission factor.

Material Balance Calculations — While the material balance calculations are not generally considered as accurate as direct
measurements, they may provide more reliable average emission estimates for certain sources where a high percentage of
material is lost to the atmosphere (e.g., solvent VOC emissions). The costs for recordkeeping are approximately $2,000-
$10,000 per year. This method works well for materials and processes that are well understood.

Optical Remote Sensing — Measurement techniques involving differential absorption light detection and ranging (known as
DIAL) and solar occultation flux or SOF can be used to measure emissions from sources such as coke ovens, storage tanks,
wastewater treatment plants, and process units that are otherwise difficult to measure by other means. Measurement bias
on the order of £30 percent is expected but the data can be more accurate than engineering estimates or emission factors.

Emission Factors — When source-specific emissions or other more reliable approaches are unavailable, AP-42 emission
factors may be the only way to estimate emissions. Again, the limitations of the factor in accurately representing the facility's
emissions and the environmental/financial risk of using the emission factor for a particular situation should be carefully
considered. Remember, AP-42 emission factors should only be used as a last resort. Even then the facility assumes all risk
associated with their use!
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Attachment — History of AP-42

Before the EPA existed, the U.S. Public Health Service (PHS)

published “A Compilation of Air Pollutant Emission Factors” * The PHS assigned the number 999-AP-42 to this

in 1968.* The purpose of the report was to assist the publication. 999 was the series number, AP was an
various agencies responsible for compiling air pollution abbreviation for air pollution, and 42 was the

emission inventories for communities across the nation by document number. Thus, the origin of today’s AP-421
providing them with relevant data. PHS recognized that

measuring each individual source of air pollution in a particular airshed was impractical, and so, to simplify the airshed
emission inventory process, while still maintaining a reasonably accurate inventory, PHS developed emission factors
based on the technical literature and a limited number of source-specific tests. The resulting emission factors were
simple averages of the rate at which pollutants were emitted from the burning or processing of a given quantity of
material. In some cases, emission factors were based on only one or two data points.

With the creation of the EPA, publication of the emission factors was continued with “Compilation of Air Pollutant
Emission Factors, Second Edition,” by the EPA Office of Air Quality Planning and Standards in 1973.

The 3™ and 4™ editions of AP-42 were released in 1977 and 1985. EPA published the most recent AP-42, the 5 edition in
1995°, and has published multiple supplements and updates since. Currently, AP-42 contains more than 21,500
emission factors for over 200 air pollutants. Within AP-42, each emission factor is given a rating between “A” (excellent)
and “E” (poor) (see Table 1 below). It is important to note that half of the emission factors are rated “D” or “E” and one-
fifth are unrated. This means that less than one-third of the emission factors are rated between “Excellent” and
“Average.”

As we work to improve our ability to estimate emissions nationally, the grading in AP-42 helps us better understand the
quality of the data. But even factors that are rated “A” or “B” are not designed to be used by a single source where

other, more reliable, site-specific, data are available.

Table 1: Explanation of AP-42 Emission Factor Quality Ratings

Rating Explanation

Emission factor is developed from tests conducted with sound, or generally sound, methodology. Test
data are from many randomly chosen facilities and the source category population is sufficiently
specific to minimize variability. Data may, or may not, be reported in enough detail for adequate
validation.

“A” — Excellent

Same as “A,” but test data are from a “reasonable number” of facilities. Although no specific bias is
“B” — Above Average evident, it’s not clear if the facilities represent a random sample of the industry. The source category
population is sufficiently specific to minimize variability.

Same as “B,” but the factor can be developed from an unproven or new methodology. Test data may
be lacking a significant amount of background information. Although no specific bias is evident, it’s
not clear if the facilities tested represent a random sample of the industry. The source category
population is specific enough to minimize variability.

“C” — Average

Same as “C,” but test data are from a small number of facilities, and there may be reason to suspect
“D” — Below Average the facilities do not represent a random sample of the industry. There may also be evidence of
variability within the source population.

Factor is developed from: (1) tests based on an unproven or new methodology, or tests that may be
lacking a significant amount of background information, or (2) tests based on a generally unacceptable
“E” — Poor method, but the method may provide an “order of magnitude” value for the source. Facilities tested
may not represent a random sample of the industry and there is evidence of variability within the
source category population.

5 AP-42, Fifth Edition Compilation of Air Pollutant Emissions Factors, Volume 1: Stationary Point and Area Sources. Introduction, pp.
9-10.
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Texas LNG Brownsville Matter



SOAH DOCKET NO. 582-19-6261
TCEQ DOCKET NO. 2019-0624- Al R

TEXAS LNG BROMNSVI LLE, LLC * STATE OFFI CE OF

*

PROPOSED PERM T NO. 139561 * ADM NI STRATI VE HEARI NGS

R I b b b b b b S I R R e i S S b b b SR R R I e b i b b S b b S R R IRk

HEARI NG PROCEEDI NGS
VOLUME Il of 11

NOVEMBER 21, 2019

ER I I b b b b b i I R R S e b S S b S b b e R R IR I e b b e b b S S I R T e i S

BE | T REMEMBERED that on this 21st day of
Novenber, 2019, from9:02 a.m to 2:58 p.m, the
above-entitled natter canme on for hearing at the State
O fice of Admnistrative Hearings, 300 West 15th Street,
Fourth Floor, Austin, Texas, 78701, before the
Honor abl e Rudy Cal deron and the Honorabl e Pratibha
Shenoy; and the follow ng proceedi ngs were reported by
Debbi e D. Cunni ngham Certified Shorthand Reporter.
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247
APPEARANCES

FOR TEXAS LNG BROWNSVI LLE, LLC

HOGAN LOVELLS US LLP

609 Main Street, Suite 4200
Houst on, Texas 77002

(T) 713.632. 1400

By: Jennifer P. Adans, Esq.
j enni fer.adanms@oganl ovel | s. com

AND

HOGAN LOVELLS US LLP

1601 Wewatta St., Suite 900
Denver, Col orado 80202

(T) 303.899. 7300

By: Katy Bonesio, Esq.
katy. bonesi o@oganl ovel | s. com

FOR THE TCEQ EXECUTI VE DI RECTOR:

TEXAS COVM SSI ON ON ENVI RONMENTAL QUALI TY
Envi ronmental Law Di vi si on

12100 Park 35 Circle

Austin, Texas 78753

(T) 512.239.0689

By: Sierra Redding, Esq.
Si erra. Reddi ng@ ceq. t exas. gov
AND
Katie Moore, Esq.
kati e. nmoore@ ceq. t exas. gov

FOR THE TCEQ OFFI CE OF PUBLI C | NTEREST COUNSEL:

TEXAS COVM SSI ON ON ENVI RONMENTAL QUALI TY
Assi stant Public I nterest Counsel

12100 Park 35 Circle

Austin, Texas 78753

(T) 512.239.5757

By: Garrett T. Arthur, Esq.
garrett.art hur @ceq. t exas. gov

Integrity Legal Support Sol utions
WWW. i ntegrity-texas.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

11/ 21/ 2019

248
FOR THE CI TY OF PORT | SABEL:

LLOYD GOSSELI NK ROCHELLE & TOANSEND, P.C.
816 Congress Avenue, Suite 1900

Austin, Texas 78701

(T) 512.322.5884

By: Duncan C. Norton, Esg.
dnorton@gl awfi rm com
AND
Sanuel Ballard, Esq.
sball ard@ gl awfi rm com

FOR VECI NOS PARA EL BI ENESTAR
DE LA COUMUNI DAD COSTERA:

TEXAS Rl O GRANDE LEGAL AID, | NC.
4920 N. I H 35

Austin, Texas 78751

(T) 512.374. 2700

By: FErin L. Gaines, Esq.
egai nes@rla.org

AND

TEXAS Rl O GRANDE LEGAL Al D, | NC.
P. 0. Box 964

902 E. 11th Street

Del Ri o, Texas 78841-0964

(T) 830.774.8300

By: Hannah Sanson, Esg.
hsanson@r| a. org
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| NDEX VOLUME | |

Appear anCes. . . ...
Exhibit Index........... ... .. .. .. ..........

Proceedings. .......... ...

249

PAGE
247- 248
249- 262

263

TCEQ EXECUTI VE DI RECTOR W TNESSES: ( Conti nued)

SUSHI L GAUTAM Ph. D.

Cross- Exam nation by Ms. Sanmson...........
Redi rect Exami nation by Ms. Redding.......
Cross- Exam nation by Ms. Adans............
Recr oss- Exam nation by M. Norton.........

JUSTI N CHERRY

Direct Exam nation by Ms. Moore...........
Cross-Exam nation by M. Arthur...........
Cross-Exam nation by M. Ballard..........
Redi rect Exam nation by Ms. More.........
Cross-Exam nation by Ms. Adanms............

TCEQ EXECUTI VE DI RECTOR rests........
TEXAS LNG W TNESSES:

DONALD " DEEVER' BRADLEY
Direct Examnation by Ms. Adans...........
Cross-Exam nation by M. Arthur...........
Cross- Exam nation by Ms. Sanmson...........
LYLE CHI NKI N

Direct Examination by Ms. Adanms...........
Cross- Exam nation by Ms. Gaines...........
Redi rect Exam nation by Ms. Adans.........

TEXAS LNG rests. ......... ... ... ... ...

Hearing adjourned.........................

Reporter’s Certificate....................

263
292
296
300

303
307
311
335
337

339

340
342
352

389
391
404
405
408

409
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PORT | SABEL PAGE PAGE

EXH BI T NO DESCRI PTI ON OFFERED, RECD

1 Pre-filed Direct Testinony 22, 22
of Jared Hockema

2 Resune of Jared Hockena 22, 22

3 City or Port Isabel 22, 22
Resol uti on No. 08--25-2015-1

4 Site Location Map - 22, 22
Aerial of Texas LNG Proj ect
(Texas_LNG 000014)

5 Site Location Map - 22, 22
Topogr aphi c of Texas LNG
Proj ect (Texas_LNG 000015)

5a United States Fish & 54, 54
Wldlife Service maps

6 Pre-filed Direct Testinony 22, 22

EXH BI T | NDEX

of Davi d Weeks

Corrected, Re-offered & Readm tted 69, 69

7

10

11

Curriculum Vitae of David 22, 22
Weeks (rate schedul e redact ed)

Section VIII.D. of FormPI-1 22, 22
(Texas_LNG 000068- 000070)
(annot at ed)

Appendi x C, Table C 1, 22, 22
Constituent MERA Eval uation

Summary (Texas_ LNG 000186-

000187)

Model i ng and Effects Review 22,22
Applicability, APDG 5847,

TCEQ Air Permts Division,

July 2009, Tab C of

Adm ni strative Record (annotated

on pgs 337-339, 334-335)

Section VII.A of FormPlI-1 22, 22
(Texas_LNG 000064- 000068) (annot at ed)
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EXH BI T | NDEX (Conti nued)

PORT | SABEL PAGE PAGE

EXH BI' T NO DESCRI PTI ON OFFERED, RECD.

12

13

14

15

16

17

18

19

20

21

Tabl e B-20 (Texas_LNG 000304) 22, 22
(annot at ed)

Conpi | ati on of Air Poll utant 22, 22
Em ssion Factors, AP-42, EPA,
ch. 1.4 (annot at ed)

Excerpt of Air Permt 22, 22
Techni cal Qui dance for

Chem cal Sources: Flares and

Vapor Oxidizers, TCEQ Tab C

of Adm nistrative Record,

pgs 199, 236 (annot at ed)

NO2 Concentration Map prepared 22, 22
by D. Weeks using TX LNG s

AERMOD plot files located in

Appendi x H (El ectroni c Mdeling

Files) of the Adm n. Record

Techni cal Revi ew Menor andum 22, 22
Tab C of Adm n. Record,
pgs 024-031 (annot at ed)

Table 1(a), Em ssion Point 22, 22
Summary, TCEQ (Texas LNG _000093)

Tabl e 6-2, Downwash Structures 22, 22
(Texas_LNG 000218)

Figure C. Proposed Texas LNG 22, 22
Facility Downwash Structures
(Texas_LNG 000230)

Figure 2-5 Plot Pl an 22, 22
(Texas_LNG 000016)

Screenshot show ng excerpt of 22, 22
AERMOD .rou files for NOQ2 in

Appendi x H (El ectronic

Model ing Files) of Adm n Record
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EXH BI T | NDEX (Conti nued)

PORT | SABEL PAGE
EXH BI' T NO DESCRI PTI ON OFFERED,
22 TCEQ application Checkli st 22,

23

24

25

26

27

28

29

30

31

32

for Surface Coating
Operations (annotations)

Scr eenshot of MERA Excel 22,
Spr eadsheet
(Texas_LNG 001569)

Specifications for 22,
Pipeline Quality Gas,
Penn State University

Tabl es B-17 and B-18 22,
(Texas_LNG 000147-
000148) (annot ati ons)

Tabl e B-19 22,
(Texas_LNG 000149)
(annot ati ons)

Tabl e 4, Conbustion Units 22,
(Texas_LNG 000095- 000098)

Exam nati on of Consi stency 22,
| ssues with application

and Thermal Oxi dizers

prepared by D. Weks

Tabl e B-16 (Texas LNG 000143- 22,
000146) (annot ati ons)

Current Area Map 22,
(Texas_LNG 000013-000014)

Excer pt of FLAG Phase 1 22,
Report, U S. Fish and

Wldlife Service,

Oct ober 2010 (annot ati ons)

Excerpt of Introduction to 22,
Visibility, Cooperative
Institute for Research in

PAGE

RECD.

22

22

22

22

22

22

22

22

22

22

22

t he Atnosphere, May ' 99 (annotati ons)
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PORT | SABEL PAGE PAGE
EXH BI T NO. DESCRI PTI ON OFFERED, RECD
33 Denonstrati on of SO2 | nmpact 22, 22

34

35

36

37

38

39

40

41

EXH BI T | NDEX (Conti nued)

Patterns produced by D. Weks
using input files from
Appendi x H (El ectronic

Model ing Files) of Adm n record

Total Deposition of Particulate 22, 22
Matter prepared by D. Weks

usi ng i nput Appendix H (El ectronic
Modeling Files) of Admn record

Tabl e B-2 (Texas_LNG 000129) 22, 22

Excer pt of Screening Level 22, 22
Ecol ogi cal Ri sk Assessnent

Protocol for Hazardous Waste
Conmbustion Facilities, Volune One,

EPA, August 1999 (annotati ons)

Excerpt of TCEQ Interoffice 22, 22
Menor andum r egar di ng Sept enber
2015 Effects Screening Level s

EPA Fact Sheet Final Revisions 22, 22
to the Secondary National Anbient
Air Quality Standards (annotated)

Graphic depicting proximty of 22, 22
Laguna Atascosa National Wldlife
Refuge to the proposed facility
prepared by D. Weeks using input

files Appendix H (Electronic

Model ing Files) of Adm n record

Screeni ng Met hodol ogy for 22, 22
Cal cul ati ng ANC Change to High

El evati on Lakes, USDA For est

Servi ce, January 2000 (annot at ed)

Cal cul ati on of Screening Level 22, 22
NC2 and SO2 Concentrations

Protective N trogen and Sul fur
Deposition Into the Environnment
prepared by D. Weks
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EXH BI T | NDEX (Conti nued)

PORT | SABEL PAGE

EXH BI T NO DESCRI PTI ON OFFERED

42 Annual Average SO2 22,
Concentrations fromfacility

43 Maxi num Al | owabl e Em ssi on 22,
Rates, Tab C of Adm n.
Record, pg 018

44 Tab C of Admi n. Record, 22,
pg 011

45 Screenshot of Exhibit 18, 238,
Excel Spreadsheet, Benzene
Tab, Texas LNG 001569

46 Screenshot of Excel 242,
Spr eadsheet, Benzene Tab,
Texas_ LNG 027678

47 Screenshot of Excel 325,

Spr eadsheet, MERA Sumrary
Tab, Texas LNG 027678

- -00000- -

PAGE

RECD.

22

22

22

240

243

326

254

VQL.

Integrity Legal Support Sol utions

WWW. i ntegrity-texas.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

11/ 21/ 2019

EXH BI T | NDEX

VECI NCS PAGE
EXH BI T NO. DESCRI PTI ON OFFERED,
1 Pre-filed Direct Testinony 22,

of WIlliamE. Powers, P.E.

Corrected, Re-Ofered & Re-Adm tted 140,

2

10

11

12

13

Curriculum Vitae of 22,
WIlliamE. Powers, P.E.

Extracted Pages of Freeport 22,
LNG s NSR Permt application

Extracted Pages of Ri o Grande 22,
LNG s Air Permt application

Extract ed Pages of Corpus 22,
Christi Liquefaction Resource
Report

Extracted Pages of Jordan 22,
Cove LNG s Resource Report

Envi ronpl an Consul ti ng study 22,
concerni ng RBLC i nconpl et eness

US. EPA s Flare Efficiency 22,
Study, July 1983

Nat i onal Renewabl e Ener gy 22,
Laboratory’s Texas Annual
Average Wnd Speed at 80 m

U S. EPA' s Paraneters for 22,
Properly Designed and
Qperated Fl ares

TCEQ s 2010 Fl are Study 22,
Fi nal Report

Publication: Mnimze 22,
Facility Flaring

Excerpt from Fluid Mechanics 22,
and Ther nodynam cs of

Tur bomachi nery, S.L. D xon &

C.A Hall, 7th ed, 2014

PAGE

RECD.

22

140

22

22

22

22

22

22

22

22

22

22

22

22
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EXH BI T | NDEX (Conti nued)

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

VECI NCS PAGE PAGE
EXH BI T NO. DESCRI PTI ON OFFERED, RECD. VQOL.
14 ExxonMbbi | * s Bayt own 22, 22 I

15

16

17

18

19

20

21

22

23

24

25

26

27

A efin s Ethyl ene
Expansi on Project application

John Zi nk brochure: LRGO 22, 22
Mul ti-Poi nt G ound Fl ares

Honeywel | brochure: Callidus 22, 22
Flare - Flares for the
Petrochem cal & Petrol eum | ndustri es

SCAQWD Draft Report: Control 22, 22
of Em ssions from Non-Refinery
Fl ares, Septenber 2018

Search Results from RBLC 22, 22

Texas LNG Brownsville, LLC s 22, 22
Responses and Objections to

Veci nos’ Requests for

Production and Interrogatories

New Source Wor kshop Manual 286, 286
Excer pt
Oct ober 2015 perm t 366, 366

appl i cation excerpt,
Texas LNG Bates 031536

10/ 27/ 15 Deever Bradl ey 368, 369
e-mail to Mriam Hacker

Printout of four excerpted 372, 373
tabs from Texas LNG 016691

Braener Engineer e-mails 378, 378
Braenmer enpl oyee e-nmail s 381, 381

E-mai |l s anongst M riam Hacker 385, 386
Deever Bradley & Hargrove

TCEQ Fl are Task Force docunent 399, 399
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EXECUTI VE
DI RECTOR PAGE PAGE
EXH BI T NO. DESCRI PTI ON OFFERED, RECD
1 Pre-filed testinony of 21, 21
Sushi | Gautam
2 Resune of Sushil Gautam 21, 21
3 Executive Director’s 21, 21
Response to Comment s
4 APDG 5881 - Maj or New 21, 21
Source Revi ew -
Applicability Determ nation
5 APDG 6110 - Air Pollution 21, 21
Control: How to Conduct a
Pol luti on Control Evaluation
6 Decenber 22, 1989 Federal 21, 21
Regi ster Notice pages 52823 -
52826
7 June 24, 1992 Federal Register 21, 21
Noti ce pages 28093-28098
8 TCEQ Chem cal Sources Current 21, 21
Best Avail abl e Contr ol
Technol ogy (BACT) Requirenents
- Flares and Vapor Conbustors
9 TCEQ s RG 109 Air Permt 21, 21
Techni cal Gui dance for
Chem cal Sources: Flares and
Vapor Oxi di zers
10 TCEQ Chem cal Sources Current 21, 21
Best Avail abl e Control
Technol ogy (BACT) Requirenents -
Vapor Oxi di zers
11 TCEQ Chemi cal Sources Current 21, 21

EXH BI T | NDEX

Best Avail abl e Control
Technol ogy (BACT) Requirenents -
Process Furnaces and Heaters
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EXH BI T | NDEX ( Conti nued)

EXECUTI VE
DI RECTOR PAGE

EXH BI' T NO

12

13

14

15

16

17

18

19

20

DESCRI PTI ON OFFERED,

TCEQ Chem cal Sources Current 21,
Best Avail abl e Contr ol

Technol ogy (BACT) Requi renent s

- Equi pnent Leak Fugitives

Draft Air Quality Permt 21,
No. 139561, including the

Speci al Conditions and

MAERT

Construction Permt Source 21,
Anal ysi s and Techni cal
Revi ew (Tech Revi ew Summary)

Model i ng Audit neno dated 21,
June 10, 2016 from Justin

Cherry and Philip Leung

to Joel Lunsford

PAGE

RECD.

21

21

21

21

TCEQ s APDG5847 - Mbdeling 21, 21

and Effects Review
Applicability: How to
Det erm ne the Scope of
Model i ng and Effects
Review for Air Permts

Direct Testinony of 21, 21

Justin Cherry

Resune of Justin Cherry 21, 21

Air Quality Modeling 21, 21

GQui del i nes ( APDG6232) ,
dated April 2015

EPA nmeno from Stephen D. 21, 21

Page, Director, Ofice of
Air Quality Planning and
St andards, " CGui dance for
PM2.5 Permt Modeling,"
dated May 20, 2014
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EXECUTI VE

DI RECTOR PAGE PAGE
EXH BI T NO DESCRI PTI ON OFFERED, RECD.
21 6/ 29/ 10 EPA nmeno from St ephen 21, 21

22

23

24

EXH BI T | NDEX ( Conti nued)

D. Page, Director, Ofice of
Air Quality Planning and

St andar ds, " Qui dance
Concerning the Inplenentation
of the 1-hour NO2 NAAQS for
the Prevention of Significant
Deterioration Program" dated

6/ 28/ 10 EPA neno from Anna 21, 21
Mari e Wod, Acting Director,

Air Quality Policy Division,

"Ceneral Cuidance for

| mpl enenting the 1-hour NO2

Nati onal Anmbient Air Quality

Standard in Prevention of

Significant Deterioration Permts,
including an Interim1-hour NO2
Significant |npact Level"”

6/ 28/ 10 EPA nmeno from Tyl er 21, 21
Fox Leader, Air Quality

Model i ng Group, C439-01,
"Applicability of Appendix W

Model i ng Gui dance for the

1- hour NO2 National Ambient

Air Quality Standard”

3/1/ 11 EPA neno from Tyl er 21, 21
Fox Leader, Air Quality

Model i ng Group, C439091,

"Additional Carification

Regar di ng application of

Appendi x W Model i ng gui dance

for the 1-hour NO2 Nati onal

Anbient Air Quality Standard”
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EXECUTI VE

Dl RECTOR PAGE PAGE
EXH BI T NG DESCRI PTI ON OFFERED, RECD
25 8/ 23/ 10 EPA menp from 21, 21

26

27

28

EXH BI T | NDEX ( Conti nued)

St ephen D. Page, Director,
Ofice of Alr Quality

Pl anni ng and St andar ds,

"@ui dance Concerning the

| mpl enent ati on of the 1-hour
SO2 NAAQS for the Prevention
of Significant Deterioration
Pr ogr ant

8/ 23/ 10 EPA Menp from Anna 21, 21
Mari e Wod, Acting Director,
Air Quality Policy Division,
"Ceneral Cuidance for

| mpl enenting the 10- hour SO2
Nati onal Anmbient Air Quality
Standard in Prevention of
Significant Deterioration
Permts, including and Interim
1-hour SO2 Significant |npact
Level "

8/ 23/ 10 EPA nmeno from Tyl er 21, 21
Fox, Leader, Air Quality

Model i ng Group, C439-01,

"Applicability of Appendix W

Model i ng Gui dance for the

1- hour SO2 National Ambi ent

Air Quality Standard

8/ 26/ 16 Joel Lunsford 21, 21
e-mail to Justin Cherry

regardi ng the need for

M. Cherry to review the

Applicant’s MERA anal ysi s
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EXH BI T | NDEX

TEXAS LNG
EXH BI T NO. DESCRI PTI ON
1 Adm ni strative Record,

1A

1B

1C

1D

1E

4

Tab A through D,
previously adm tted
for all purposes
TCEQ BACT Cui dance

TCEQ MERA Cui dance
APDG 5874

Figure 2-1, Air Permt
application

Figure 2-4, Air Permt
application

Draft permt

Adm n Record Tab E

previously adm tted for

all purposes

Adm n Record Suppl ement

to Tab D previously

admtted for all purposes

Direct Testinony of
Deever Bradl ey

PAGE
OFFERED,

23,

23,

23,

23,

23,

23,

23,

23,

23,

Corrected, Re-Ofered & Re-Adm tted 342,

5

Direct Testinony of
Lyl e Chinkin

23,

Corrected, Re-Ofered & Re-Adm tted 390,

6

7

Deever Bradl ey Resune

Table 1.5-1 Permts and

Approval s

TCEQ BACT Tabl e APDG 6497

G ound Fl are vs.
El evated Fl are

23,

PAGE

RECD.

23

23

23

23

23

23

23

23

23

342

23

391

23

23

23

23

VQL.
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EXH BI T | NDEX ( Conti nued)

TEXAS LNG PAGE PAGE

EXH BI T NO. DESCRI PTI ON OFFERED, RECD. VQL.

10 TCEQ Form Pl -1 23, 23 I

11 8/ 26/ 16 J. Lunsford e-nail 23, 23 I
to J. Cherry

12 USGS Map 23, 23 I

13 Googl e Map 23, 23 I

14  Texas LNG Fugitive Dust 23, 23 I
Control Plan

15 Lyl e Chi nki n Resune 23, 23 I

16 Artist Rendering of 23, 23 I
Proposed Site

17 Brownsvill e Wnd Rose 23, 23 I

18 MERA Spr eadsheet 23, 23 I

19 Printout of U S. Fish and 106, 107 I

Wldlife Service Laguna
At ascosa web page "About
t he Refuge"

20 TCEQ Order Approving the 116, 117
application of Corpus Christi
Li quefaction, LLC Air Quality
Permts

21 ( DEMONSTRATI VE) Printout of PowerPoint Presentation
referenced during Applicant’s Opening Statenent
[included with exhibits per request of ALJ Shenoy]

22  Texas LNG Proj ect 196, 196 I
Fi nal Envi ronnent al
| npact St at enent,
Vol ume | ( FERC)

- -00000- -
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( Thur sday, Novenber 21, 2019 9:02 a.m)

PROCEEDI NGS
ALJ CALDERON: It is approxinmately
9:00 o' clock. It is Novenber 21st, 2019; and we're
goi ng back on the record on Docket Number 582-19-6261,
Texas LNG Brownsville for the issuance of Air Quality
Permt Nunber 139561
W left off yesterday in between
Cross- Exam nation of Dr. Gautam
Dr. Gautam please cone back to the
stand. And, Doctor, you are still under oath. So I
just wanted to rem nd you of that.
And we are now to Vecinos Cross.
Ms. Sanson.
CROSS- EXAM NATI ON
BY MS. SAMSON:

Q Dr. Gautam ny nane’s Hannah Sanson; and |
think we net at your deposition. |1’man attorney for
Veci nos Para El Bienestar De La Coununi dad Costera.

I want to look at your -- talk about your
background for a little bit.

A kay.

Q You’ ve been at TCEQ for three years, correct?
A Yeah, a little over three years.
Q

Alittle over three years. And the tine
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you' ve been at TCEQ is the ampbunt of tine that you’ ve
been working on air quality issues?

A | was with air permtting all the tinme.

Q But prior to your tinme at TCEQ you weren't

working on air quality issues?

A I was not working on air quality issues,
that’'s correct, in ternms of, like, | was not working for
any agencies or for any industry; but, |ike, ny

background is in environnental science. And | have
done, like, a fair amount of, like, studies on air
quality. So, like, in terms of personal background,
do have background on air quality.

Q Okay. Prior to your time at TCEQ you were
wor king as a |lab chem st in Houston --

A Yes.

Q -- right?

And |1’ m | ooking at Executive Director’s

Exhibit 2, which is your CV. Do you have that exhibit
in front of you?

A Yes, | do.

Q Okay. So prior to being at TCEQ you were at
A&B Environnental Laboratory in Houston; and your CV
states that you perforned chem cal anal ysis of
envi ronnent al sanples, water, soil, and m xtures,

correct?
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A Yes.
Q So that was not work on air quality issues?
A That was primary on | ooking at organic

conpounds on water and soil and m xes.
Q kay. So not air quality issues?
A | nmean, not directly related to air quality.
Q Okay. And then prior to that, you were a
graduat e research assistant in South Dakota, correct?
A Yes.
Q And there, you were | ooking at coasta

wet | ands of North Anerica, correct?

A Yes.

Q So that was also not prinmarily focused on air
quality --

A | nmean --

Q -- issues?

A -- it was kind of. Like, not primrily
focused but, like, a part of it was focused on the air

gual ity because | was | ooking at what happens to
nmet hane, what happens to carbon dioxide that are emtted
fromthe soil and how it goes into the atnosphere. So,

| mean, we can list that as |ooking at air quality in

t hat sense; but, like, it was not sonething that | do.
Q Was it only | ooking at carbon di oxi de and
nmet hane - -
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A No.
Q -- being released into the air?
A No. There were, like, sonme other things.
Li ke, I was |ooking at the soil; but it was not just

car bon di oxi de and net hane.

Q But it was primarily nethane and carbon
di oxi de --

A Yes.

Q -- as it relates to air quality issues?

A Yes.

Q Okay. And then, before that, you were at
Virginia Tech | ooking at surface and groundwat er

interaction; is that correct?

A Yes.

Q kay. And, again, that’s not primarily --

A No.

Q -- an air quality issue?

A No.

Q kay. So I'Il turn back to your time at TCEQ

You had just switched to a new division when you were

assigned to the Texas LNG permt application?

A I was switched to a new section, but not a new
di vi si on.

Q So it was all inthe Air Permits Division --

A Yes.
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Q -- but it was a new section of the Air Permts
Di vi si on?

A Yes.

Q Okay. And your first assignnment in that new
section was drafting the response to conments for the
Texas LNG?

A | nean, that was not the first assignnent.
That was one of the assignnents that | was given when |
was transferred to that section, but I don't exactly
remenber which one was the first one for ne.

Q Sure. But the first assignnent that you had
pertaining to the Texas LNG permt was responding to
coment s?

A Yeah, because that project was in the mddle
of responding to comments.

Q Okay. And at that point the technical review
had al ready been conpl et ed?

A Yes.

Q And the draft permt for Texas LNG was al ready
i ssued?

A Yes.

Q And prior to you being assigned to the Texas
LNG pernmit application, there were two other permt
reviewers assigned to the application?

A Yes, correct.
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Q And the first was Joel Lunsford?

A Yes.

Q And then the second was Sean O Brien?
A Yes.

Q Do you have a sense of which tasks were

conpl eted by Joel Lunsford versus which tasks were
conpl eted by Sean O Brien?

A | nmean, those tasks to the issuance of that
permt was conpleted by Joel Lunsford. And maybe
M. Sean O Brien was working on response to coments,
but I don’t have any definite know edge of that.

Q So that’s your best guess, but you’ re not
actually sure which air permt reviewer did which tasks?

A | nean, regarding M. Joel Lunsford, it’s not
nmy best guess because, | nean, he was the permt
reviewer at that time; and he issued that permt. But
it is just nmy guess that M. Sean O Brien was working on
response to conments.

Q Okay. So you definitely know that Joe
Lunsford was there up until the draft was issued, but
you' re not exactly sure after that point when the switch
was made?

A Yes.

Q kay. So | understand that Sean O Brien

unfortunately, passed away. So his departure from TCEQ
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was not planned in any sense, correct?
A. That’ s correct.
Q But Joel Lunsford did choose to | eave TCEQ or

he |l eft under, you know, a planned departure?

A | don’t know why he left, how he left.
Q You have no know edge as to how he left?
A | have no know edge.

Q Was there anything in the file for Texas LNG
that was kept at TCEQ that was kind of a checklist of
what Joel Lunsford had done on the Texas LNG permt
appl i cation?

A | did not find a checklist.

Q Okay. Did you find, like, a transfer neno
outlining what he had done to investigate the Texas LNG
permt application?

A | did not find that in the file |I was given.

Q Did you find that anywhere in what you were
gi ven when you started this task at TCEQ?

A Sone ki nd of neno?

Q Anyt hing that would identify exactly the steps
t hat Joel Lunsford took in |ooking over the Texas LNG
permt application.

A | mean, other than that Technical Review
Summary and MAERT table, | don’t have anyt hi ng.

Q So is your testinony that you're giving in
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this case prinmarily based on that Technical Review
Sunmmary?

A And, | nmean, when | was assigned this project,
| also did sonme review of the application; and now I’ m
famliar with the application as well. So | know, |ike,
if calculations were done properly or not and that kind
of thing.

Q So you went through and you recal cul ated sone
of the calculations in the permt application?

A | spot-checked sone of them

Q You spot-checked sonme, but not all?

A Not all. And, | nean, all the cal cul ations
shoul d be done by the Applicant; and as a permt
reviewer, | nean, if we want, we check that result.

But, | nean, depending on the pernit reviewer, sone nay
do all the cal culations; sone may just spot-check.

Q It’s not a guarantee that a permt reviewer at
TCEQ is going to thoroughly recheck the cal culations in
an Applicant’s permt to TCEQ? That is up to the air
permt reviewer if they decide to check a cal cul ation?

A Normal Iy, | mean, the best practices, | nean,
we do check cal cul ations; but we don’'t do all the
cal cul ati ons.

Q So how do you decide which cal culations to go

and rerun?
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A | nean, we do |ook at -- nornmally Applicants
woul d give us their Excel spreadsheets, |ike, that they
used for calculations. And so it’'s easy for us to, |
mean, just go through and review if everything was done
correctly or not. And then we just nmake sure that
em ssion cal cul ati ons were done correctly. And that’s
how, Iike, we follow

Q And yesterday you said that as far as cost
calculations, an air permt reviewer does not tend to
recheck the cost cal cul ati ons?

A W do, | nean, | ook at what was given by the
Applicant; but we just don’t derive our own cost
calculations. | nean, | don’t know, like, how that is

done because |’'ve never done that.

Q You' ve never done a cost cal cul ati on?
A. | have never done a cost cal cul ation.
Q Have you ever -- and so you’' ve never rechecked

the cost cal cul ati ons presented by an Applicant?
A So for permts | have been -- so far |’ve not
had an opportunity to go through cost cal cul ati ons.
Q Ckay.
M5. SAMSON:  And, Dr. Gautam |’ m j ust
going to make a snmall comment for the court reporter. |
think it’s hard if we’re tal king over each other. So

"1l try to wait for you to finish; and if you will just

Integrity Legal Support Sol utions
WWW. i ntegrity-texas.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

11/ 21/ 2019

wait for ne to finish ny question, it will just make it
alittle easier.
THE W TNESS: Ckay.
Q (BY M5. SAMSON) So you’'re not exactly sure
what Joel Lunsford did before | eaving TCEQ on the Texas

LNG permt application --

A So, | nean --

Q -- except for what’s in the Technical Review
Summary?

A So, | nean, all permt reviewers, | nean, we

are trained. W go to that particular section, and we

foll ow sone standard processes. And if we follow al

t he standard processes and practices, | nean, we would
do a thorough review of the application. And, | guess,
like, I nean, that’s the standard practice, |ike, every

permt reviewer would follow, and M. Lunsford nust have
foll owed that standard practice.

Q So the standard practice is to do a thorough
review, but a thorough review only means spot-checking
sone of the cal culations done by the Applicant?

A | nean, we just want to nmake sure that all the
rules are net and correct and applied and then, | nean,
make sure it’s acceptable.

Q So ny question was that doing a thorough

review of the application only neans spot-checki ng sone
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of the calculations? That's how you' re trained by TCEQ
that you only have to spot-check?

A No, | nmean, | did not say that is how we are
trained by TCEQ It depends on the permt reviewer.
Sonme permt reviewers will do all the cal cul ati ons, and
sonetines just do the spot-check if they have confi dence
on the application.

Q What woul d the confidence of the application
be based on?

A | nean, if, when they are checking, they don’t
find any error.

Q Do you know i f Joel Lunsford reviewed the FERC
appl i cation?

A Maybe. FERC application, | don’t know. |
nean, | have no know edge of that.

Q Wuld it be comon for a TCEQ air permt
reviewer to review a federal agency application in the
state permtting process?

A No.

Q So if he had reviewed it, that woul d have been
an uncomon step to take in the permt review?

A Yes. Maybe they can review for their
know edge, but that’s not a part of the air permtting
pr ocess.

Q And did you review any part of the FERC
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application submtted by Texas LNG regarding this

facility?
A | did not.
Q You di d not.
kay. I'mgoing to turn back to the
heaters. So we’ ve been | ooking at the matrices, the
BACT tabl es, APDG 6497. And the copy that's already in
the record is Texas LNG s Exhibit 8. Do you have that
in front of you, Dr. Gautanf? |If not, I'Il bring you a
copy.
A Yes, | do.
Q Sol'mtold it’s the smaller copy; but,
nean, | can read the snmaller copy. Do you need the
| arger copy of it? |It’s okay if it’'s "yes." | can
bring you the other.
A Maybe | can read it, but it is really small.
Q Okay. Let nme bring you the larger copy. So
we’'re | ooking at the heaters, which we know from
previous testinony is line 33 in the tables; and the
specifics are on page...
M5. SAMSON: |'msorry, your Honor. My
| approach the w tness?
ALJ SHENOY: Yes.
Q (BY M5. SAMSON) So for the heaters on

line 33 -- and we’re on page 39 in the NOx box -- and
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that says that NOx for a heater is supposed to be -- the

proposed emi ssion rate is supposed to be specified; and
the Applicant is supposed to provide justification if
the NOx is nore than 0.01 pounds per MVBTU, correct?

A That is what's in here.

Q That’s what’s in the BACT table. And the
Texas LNG facility is going to use heaters that emt NOX
at a rate 0.024 pounds per MVBTU?

A That’s correct.

Q kay. So as part of your testinony, you
provi ded the technical review, which is ED s Exhibit 14.
And 1'd like to turn to page 5 of that exhibit. And in
the mddle of that page is a section on heat transfer
fluid heaters. Let nme know when you' ve nmade it there,
Dr. Gautam

A ED Exhi bit Nunber 147

Q ED Exhi bit Nunmber 14, and we’'re on page 5 of
t hat exhibit.

A Yes, | amthere.

M5. SAMSON: Okay. And just for the
record, it also was produced in Tab C of the admin
record as Bates Nunbers 24 through 31.

Q (BY M5. SAMSON) So on page 5 of Exhibit 14,
it states -- I'’mstarting at the third sentence in that

par agraph -- "However, top-tier BACT requires an
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em ssion rate of 0.01 pounds per MVBTU," correct?

A Yes.

Q And you stated that this technical review was
witten by Joel Lunsford?

A Yes.

Q What is top-tier BACT?

A It is a TCEQ BACT standard, |ike, where BACT
is based on simlar industry and simlar processes but
al so technical feasibility and econom c reasonabl eness.

Q So then the paragraph continues, "An economc
eval uation indicated that adding an SCR woul d not be
econom cal ly reasonabl e and woul d create additional
em ssions for other pollution w thout reducing an
appreci abl e anobunt of NOx," correct?

A Yes.

Q And so then the conclusion is, "Therefore, the
use of ultra-low NOx burners is considered BACT,"
correct?

A Yes.

Q Okay. Are you aware that the Freeport LNG
term nal has heaters using ultra-low NOx burners only,
wi thout SCR, at a NOx em ssion -- with a NOx em ssion
l[imt of .006 pounds per MVBTU?

A You know, |ike, what was the size of the

heat er ?
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Q You don’t know what the size of the heater
was ?

A No, | don’t know the size of the heater.

Q But do you know that the NOx em ssion |imt is
. 006 pounds per MVBTU?

A | don’t know that.

Q Do you know that Freeport went through their
application process and conpleted it in 20147

A Yes, but Freeport has, |ike, nonattai nment
permt; and they have to neet LAER And they were maybe
not emtting for NOx; and that’s why they used .006, to
neet the LAER

Q But did you review or did anyone at TCEQ turn
to review the heaters used at Freeport LNG?

A | nean, if that Freeport LNG application was
al ready in-house or it was already issued, it is, like,
standard practice to review.

Q So does that nean that soneone at TCEQ
actually | ooked at cost calculations for Freeport LNG to
see if that would be econom cally unreasonabl e for use
at Texas LNG?

A | don’t know that.

Q Is there anything in the record at TCEQ t hat
shows that there was a cost cal cul ati on done or anything

ref erenci ng the econom c reasonabl eness of the Freeport
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LNG heat ers?

A | don’t know because | have not reviewed that
appl i cati on.

Q Was there anything in the permt reviewfile
kept on Texas LNG that referenced economc
reasonabl eness of the Freeport heaters?

A | did not find anything |ike that.

Q Are you al so aware that the RG LNG s proposed
heaters for its facility was ultra-low NOx burners only
at a NOx em ssions rate of .015 pounds per MVBTU?

A Yes.

Q And the RG LNG facility is going to be right
next door -- is proposed to be right next door to the
Texas LNG facility?

A Yes, that is correct.

Q So that is in an attai nnment area?

A It is an attai nnment area.

Q And it’s not subject to LAER anal ysis?

A But that is a mmjor source, though.

Q But the BACT analysis, you’ ve already
testified, is supposed to be the sane met hodol ogy
regardl ess of whether it’s a mnor or ngjor source?

A It shoul d be.

Q So did anyone at TCEQ eval uate whet her there

were other ultra-low NOx burners denonstrated in
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practice that could get the NOx subm ssions down at
Texas LNG bel ow . 024 pounds per MVBTU?

A | don’t have that know edge.

Q Did you see anything in the record that
i ndi cated that that was part of the review process of
Texas LNG?

A | nean, besides that SCR econonic anal ysis and
acconpanied in the application nmentioning they did, |
mean, | ook at RBLC. That was what was nentioned in the
appl i cation.

Q But there was -- no one did anything at TCEQ
to exam ne cost cal cul ations of other ultra-low NOx
bur ners?

A I’ mnot aware of that; but, |I nean, | happened
to go through and see the cal cul ati ons provided by the
conpany. And, | nean, there was sone kind of nentioning
about ultra-low NOx burner; but, I nmean, | don t know,
like, if other permt reviewers, if they did that.

Q If they | ooked at that cost calculation -- you
don’t know if the other permt reviewers | ooked at that
cost cal cul ati on?

A | nean, it was e-mailed to M. Joel Lunsford.
So he nust have, but | don’t have know edge of that.

Q But you don’t see any notes on cost

cal cul ation, and that cost calculation isn’t nentioned
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in the technical review?
A It is not nentioned in the technical review
Q Is there a bright-line rule at TCEQ for the
val ue per ton of NOx renpved, as we’'re | ooking at what

technol ogy is economcally feasible?

A So nost of the tinme it is based on previously
i ssued permts. |If other applicants or if other
conpanies can do it, then, I nmean, it is our intention

that the next permt applicant should be able to do it.

Q So the permt reviewers at TCEQ are supposed
to have an idea of the previous cost cal cul ati ons done
at previously permtted facilities?

A Not for all. If it was a Tier Ill analysis,
then they have to be aware of, but not for Tier | and
.

Q So, for exanple, in this case, SCR was
determ ned not to be economically feasible?

A Yes.

Q And the cost calculations in the record
indicate that it was $93, 200 per ton of NOx renoved?

A That’ s correct.

Q There’s no rule that states the |level that the
cost anount that’s considered to be economcally
f easi bl e?

A | nean, | don’t have any dollar anount; but, |
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nmean, for the size of the heater that Texas LNG has,
79.5 MVMBTU heater, and is considered a snmall heater. So
adding, like, control for that size of heater, | nean,

it won’t nmake econom ¢ sense based on what we have seen
around TCEQ If the heater was, like, let’s say, about
300 MMBTU per hour, then it would nake nore econom c
sense to add.

Q So, Dr. Gautam |I'mtrying to understand why
other ultra-low NOx burners for the heater weren’'t
considered. So ny question is: SCR was determ ned not
to be econonmically reasonable. But if there were other
ultra-1ow NOx burners out there which could | ower the
NOx em ssion rates -- and we’ve identified a few -- that
your response was that at Freeport, it’s in a
nonattai nment area. LAER analysis applies. And that
LAER analysis indicates a different cost cut-off than

that, correct?

A For the LAER we don’t | ook at econom cs.
Q Price is no issue?
A Regardl ess of the cost, they have to install

that particular control device.

Q And that is the distinction that TCEQ is
maki ng between the Freeport LNG and Texas LNG correct,
in ternms of the heaters, that there’s no cost limt?

A. We need to | ook at the size of the heater as
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well. | nean, how big was the size of the heater at
Freeport LNG? Texas LNG s heater size is 79.5 MVBTU per
hour, and was the size of the Freeport heater 79.5 MVBTU
per hour? | don’t know that.

Q Okay. But there’s nothing in the record for
Texas LNG that explains that a conparison was nade to
the heaters at Freeport LNG?

A | did not find that in the application.

Q And the sanme for R o G ande LNG?

A | guess R o Gande permt was not issued, so |

don’t know.

Q But there’'s nothing that says it was reviewed?
A | did not find that in the application.
Q Okay. So do you have the admn record in

front of you, Dr. Gautan?
A Yes, | do.
Q Ckay. So if we look at --
M5. REDDI NG Hannah, just so you know, |
don’t know that that’s the whol e thing.
M5. SAMSON: Ckay. It’s Tab C
M5. REDDI NG Do you have the Bates
nunber ?
M5. SAMSON: Yes. [It’s going to be Bates
Nunber 650 in the adm n record.

MS. REDDI NG Hannah, what was the nunber
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agai n?
MS. SAMSON:. It’s 650.
THE W TNESS: 6157
M5. SAMSON:  6-5-0. Sorry. It should be
Tabl e D2.

THE WTNESS: This is 650.

Q (BY M5. SAMSON) Ckay. So this is the
Table D2 of the cost calculations for Selective
Catal ytic Reduction controls for the heaters at Texas
LNG correct?

A Correct.

Q Okay. And you’' ve stated that permt reviewers
don’t normally go back through the cost cal cul ati ons?

A | ve never been through, like, any permt
application that had to go through cost cal cul ati ons.
So | don’t know what exactly the process woul d be; and
if I get sonme application that has cost control, | nean,
| would bring that to, |ike, our managenent. And I
woul d get the val ues on that, so.

Q So in the case of Texas LNG perm t
application, were the cost cal cul ations brought to a
manager to revi ew?

A | don’t know that.

Q Is there anything in the record that indicates

that they were brought to a manager to revi ew?
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A. | did not find that.

Q So if you' re looking at this table, do you
have an under st andi ng of what the input nunbers are?
Like, if we’'re looking at this top nunber, which is the
NOx submi ssion before control --

A Yes.

Q -- do you understand what that 0.024 nunber is
supposed to cone fronf

A That’s the BACT, like, | owNOx burner. That's
for that.

Q So that is the emssions rate for the heater
that’s in the Texas LNG application?

A Yes.

Q But if this were a blank table and the top
nunber needed to be inputted, do you know where that
nunber is actually supposed to cone fronf

A It has to cone from..

Q It’s supposed to be an uncontroll ed em ssion
source, correct?

A It says before controlled, so it has to be
uncontrol | ed.

Q And we know fromthe Texas LNG permt that
0. 024 pounds per MVBTU is not an uncontrolled em ssion
source because the Texas LNG heater uses ultra-Iow NOx

bur ners?
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A So the heater is already equi pped with

ultra-low NOx burner, that’'s why. | nean, it’s already
control | ed.
Q It is already controlled? 1t’s not an
uncontrol | ed em ssi on source?
A As | understand, that heater is already
equi pped with ultra-low NOx burner, so.
Q Are you famliar with the NSR nmanual ?
A VWhi ch NSR manual ?
Q The New Source Revi ew Wor kshop Manual. Are
you famliar with that docunent?
A ["mbriefly famliar with that but, |ike, not
entirely famliar with it.
Q kay. I’mgoing to hand you a copy of this
docunent .
M5. SAMSON: And | guess we’'re on
Exhi bit 21 for Vecinos?
ALJ CALDERON: |I'’m seeing 1 through 19.
So this would be 20.
M5. SAMSON: |I'msorry. Exhibit 20.

Q (BY M5. SAMSON) You said that you' re briefly

famliar with the NSR manual. So | pulled sone pages
fromthe NSR nmanual. Do you recogni ze those pages?
A Yes.

Q You do? |Is this a true and accurate copy of

Integrity Legal Support Sol utions
WWW. i ntegrity-texas.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

11/ 21/ 2019

286

portions of the NSR manual ?

A Yes.

Q And t hese pages of the NSR manual refer to
cal cul ati ng basel i ne em ssions?

A Yes.

M5. SAMSON:  Your Honor, at this point
|"d Iike to nove to admt Vecinos Exhibit 20.

(Veci nos Exhibit 20 offered.)

ALJ CALDERON: Any objections?

M5. ADAMS: |'Il just re-urge the
objection we made to their originally filing the
reference as noted on the front page, though it’s hard
to ook at without get a mgraine, that it’s
specifically applicable to prevention of significant
deterioration and nonattai nnent area permtting, which
aren’t applicable here.

ALJ CALDERON: I'Il overrule the
obj ection and admt Vecinos Exhibit 20.

(Vecinos Exhibit 20 admtted.)

M5. SAMSON: And | will note for the
record that the weird front page is the author’s doing,
not our copying efforts.

Q (BY M5. SAMSON) Ckay. So if we | ook at page
B.37, Dr. Gautam |’ m | ooking at that paragraph entitled

Cal cul ati ng Basel i ne Em ssi ons.
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A Yes.

Q And the first sentence says, "The baseline
em ssions rate represents a realistic scenario of upper
boundary uncontroll ed em ssions for the source,"”
correct?

A That’ s what i s expl ai ned here.

Q That’s what it says?

A Yes.

Q And then it goes on to say, "The NSPS/ NESHAP
requi rements or the application of controls, including
ot her controls necessary to conply with state or |oca
air pollution regulations, are not considered in
cal cul ating the baseline em ssions. |n other words,
basel i ne em ssions are essentially uncontrolled
em ssions, calculated using realistic upper boundary
operating assunptions."”

A So we’'ll use this for najor source. W don't
use it for mnor source, unless, |I nmean, they can becone
a mj or source.

Q So what gui dance docunent do you rely on in
calculating the cost of a control used in a m nor source
facility?

A | have no other rules controlling the cost.

Q But 1’ m asking as an Agency, TCEQ or an

applicant that’s supposed to turn to sone docunent to
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correctly calculate the cost of any control in its
permt application, can you identify another source that

a permt application or the reviewer would turn to?

A | don’t know. | don’t have that know edge.
Q Because this cal cul ati ng baseline enissions
section, it’s really just how the nunber -- it’s just a

formula, correct?

A Yes.

Q And that forrmula isn’t going to change whet her
or not it’s a major source or a mnor source if we're
just tal king about the cost cal cul ation?

A | don’t know that.

Q But you can’t identify another gui dance
docunent for cal culating m nor source?

A | nean, | can't identify at this nonent.

Q kay. We're going to turn away fromthat
docunent. Thank you.

So we’'ll just tal k about thernal
oxi di zers for one nmonent, Dr. Gautam The ther nal
oxi dizers are referenced in the back tables on |line 22.
And | know they gave you the larger version. | don't
have the page nunmber for that |arger docunent.

A Ckay.

Q So I'll give you a nonent if you can find it.

So, Dr. Gautam it looks like it’'s on page 38.
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A Page 38. |'mthere.

Q Line 22 under the NOx colunnm states that | ow
NOx burners are BACT and they’ re supposed to operate at
0. 06 pounds per MVBTU or |ess, correct?

A That’ s what it says.

Q kay. And the thermal oxidizers at Texas LNG
will have NOx em ssions of 0.06 pounds per MVBTU?

A That’ s correct.

Q Is there any evidence that TCEQ | ooked to
ot her operational facilities to see which thernal
oxi di zers were permtted?

A | don’t know that.

Q Is there any evidence that TCEQ | ooked to
other facilities that had been permitted but weren't
operational yet regarding the thermal oxidizers?

A | nmean, that thermal oxidizer already neets
0. 06 pounds per MMVBTU, so --

Q Doctor -- I'msorry --

A | don’t know that.

Q Dr. Gautam that wasn’t responsive to ny
guesti on.

A | don’t know that.

Q You don’t know if they | ooked to other
facilities that had been permtted but weren’t

oper ati onal ?

Integrity Legal Support Sol utions
WWW. i ntegrity-texas.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

11/ 21/ 2019

290

A | don’t know.

Q Was there anything in the file that showed
that they had | ooked at other facilities that had been
permtted but not operational?

A | did not find that in the record.

Q And was there any evidence that TCEQ | ooked to
other facilities undergoing permtting?

A | don’t know that.

Q Was there any evidence in the record that TCEQ
had | ooked to other facilities that were undergoi ng
permtting?

A | don’t know that; but, again, |like, if that
permt was al ready in-house or the application was
i n-house, it would be the standard practice to | ook at
it.

Q But there’s no discussion of it in the record?

A No.

Q So, Dr. Gautam regarding the flares, was
t here any anal ysis provided by Texas LNG to TCEQ
regarding the technical practicability or economc
reasonabl eness of ground flares at Texas LNG s facility?

A So, | nean, we don’t distinguish between a
ground flare or elevated flare. W just say the control
device has to be to the flare, and they are not required

to give any econom ¢ anal ysis.
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Q But, again, ny question was: Ws there any

anal ysis provided to TCEQ regardi ng ground fl ares?

A | did not find that in the record.
Q Are you aware of TCEQ s flare task force?
A No.

Q And did you review the 2010 TCEQ fl are study
that Bill Powers cited to in his testinony?

A | nean, I'mfamliar with that study; but |
don’t renenber all the specifics of it.

Q Are you famliar with any ongoi ng studies or
anal ysis that TCEQ has done regarding flares inplenented
at LNG facilities?

A To LNG facilities?

Q O industry facilities.

A | mean, besides that article referred to
earlier, | don't know of any others.

Q So you're not aware of ongoi ng work by TCEQ to
research flare destruction efficiency?

A | mean, | personally don’t. |’mnot aware.

M5. SAMSON: That’'s all that | have.
Thank you, Dr. Gautam

ALJ CALDERON: Ckay. Ms. Redding?

M5. REDDI NG  Yes, your Honor.

ALJ CALDERON: Redi rect .

*
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REDI RECT EXAM NATI ON

BY MS. REDDI NG

Q Good norning, Dr. Gautam | just have a few
guestions here for you. There s been a |ot of
di scussi on about Joel Lunsford and Sean O Brien. So
it’s your understanding that Joel Lunsford drafted the
permt in this application?

A That’ s correct.

Q Do you have any reason to believe that
M. Lunsford did not do a thorough review of the
appl i cation?

A | have no reason to believe that.

Q And we talked a little bit yesterday about the
MERA anal ysis. Do you have any reason to believe
M. Lunsford did not do a thorough review of the MERA
anal ysi s?

A | don’t have any reason to believe that
because it is standard practice that all permt
reviewers do review the MERA anal ysi s.

Q And so there were al so sone questions about
the permt reviewer’'s role in reviewi ng the MERA
analysis. Are permt reviewers trained to review MERA
anal ysi s?

A Yes, they are trained to. And, in fact, it is

the primary duty of the permt reviewer to reviewthe
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MERA anal ysis. But the data that cones through the MERA

anal ysi s goes through use or refine nodeling for the
AERMOD, and we would send it to ADMI for review  But,
like, if MERA anal ysis was done using screening table
that is in our MERA analyzing but it was done using

SCREEN3 nodeling, then we are not required to send it to

anyone.
Q And all the permt reviewers are trained to
use SCREEN3?
A Yes.
Q So M. Norton asked you sonme questions

yesterday regarding the determnation if the application
was technically conplete. So you have a box next to you
with a lot of pages of paper, and that’s the admn
records. |I’'mgoing to ask you to find Bates page
nunber 00039 of the Adm nistrative Record.

ALJ CALDERON: Ms. Redding, is that
Tab A?

M5. REDDING | believe it’s Tab A

M5. MOORE: Tab B.

M5. REDDING GCh, Tab B. Right, Tab B
It shows up on ny conputer as different tabs.

Q (BY M5. REDDING WI I you pl ease describe that

docunent ?

A It is the second public notice letter to Texas
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LNG by TCEQ

Q kay. And what is the date of that docunent?

A Sept enber 15t h, 2016.

Q Okay. WIIl you please read the first two
sent ences?

A "The Executive Director has conpleted the
techni cal review of your application and has prepared a
prelimnary decision and draft permt."

Q Al'l right. That's all for that paper.

W1l you please find Bates Nunmber 000297

A Yes.

Q What does it say at the top of that page?

A So it’s the notice of public neeting and
notice of application and prelimnary decision for air
guality permt for Permt Nunmber 139561, which is the
Texas LNG permt.

Q Okay. Looking at the colum that you're
| ooking at right now, will you please read the first two
sentences of the second paragraph?

A "The Executive Director has conpleted the
technical review of the application and has prepared a
draft permt, which, if approved, will establish the
condi tions under which the facility nust operate."

Q And at the very, very top of that page,

there's, like, some tiny words above the colums. Can
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you read what that says?
A So | don’t know.
M5. REDDI NG  Your Honor, may | approach?
ALJ CALDERON: You nmay.
A The Brownsville Herald. It was published on
Sunday, Septenber 25, 2016.
Q (BY M5. REDDING All right. 1’mdone with
t hose.
So regarding this application and this
permt, have you provided everything that you received
regarding this application?

A. From Texas LNG?

Q Yes.
A. Yes.
Q Okay. And | have a couple of questions about

BACT for you. So what is neant by a case-by-case
revi ew?
A So in the case of the Air Permts Division of
TCEQ we nean we look at its permt application as
i ndi vi dual case.
Q So does that nean that it’s a case-by-case

review for each piece of equipnent?

A No.
Q And there’s been sone nention of other LNG
facilities during the hearing. |If an applicant were to
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come in and submt a new application for an LNG
facility, would that applicant have to use the sane
equi prent as the previously permtted LNG facilities?

A They don’t have to use the sanme equi pnent.

Q And one nore question, kind of going back to
the admn records. D d you provide the docunents that
were included in Tab C of the Adm nistrative Record?

A Yes.

Q And how di d you deci de which docunents to

i ncl ude?
A. So, | nean, since | was not the one who, |ike,
drafted the draft, so | just, | nean, collected or

gat hered docunents that | would review or | would refer
toif I were review ng these papers for the Texas LNG
permt application.
Q And do you know if you included Vecinos
Exhibit 20 in Tab C?
A | don’t renenber that.
M5. REDDING Ckay. That’'s all | have.
ALJ CALDERON: Ms. Adans?
M5. ADAMS: Yes, | do have a couple.
CROSS- EXAM NATI ON
BY Ms. ADAMS:
Q Good norning, Dr. Gautam Earlier when you

were testifying, you said, "The heater is already
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equi pped with an ultra-low NOx burner. Can you expl ain
what you nean by that?

A So, | nean, in the application it says that
t he heater that cones was al ready equi pped with
ultra-1 ow NOx burner.

Q That’s as comng fromthe provider, the
manuf act urer ?

A From t he manufacturer.

Q This is also fromthe Adm nistrative Record.
It’s the permt application. | pulled it out and just
made a copy so we don’t have to dig through the box; but
for the other parties, it starts at Texas LNG 00002.
And | have an extra copy if you-all want a paper copy
fromthe Adm nistrative Record, the permt application

ALJ CALDERON: Thank you

Q (BY M5. ADAMS) And if you'll turn with me to

Bat es page 186, do you see Appendix C, the MERA

eval uati on on page 1867

A |’ mnot there yet.

Q It’'s Bates page 186.

A Yes, |'’mthere.

Q And then 187?

A Yes.

Q And what is shown at Texas LNG 187?
A It is the MERA Eval uati on Sunmary.
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Q And you agree that the information shown on
that page was provided to TCEQ in the permt

application?

A. Yes.
Q And if you will, look at ED Exhibit 16.
A. Yes.

Q This is the MERA guidelines. And specifically
starting at page 23 of that docunent --

A Yes, |'’mthere.

Q -- what are these tables that are shown on
pages 23, 24, 25, and 267

A So, | nean, these are the screening tables
that the permt reviewer or applicant can refer to, to
cal cul ate G.Cnmax, w thout permtting nodeling.

Q And that was information that the TCEQ had in

review ng the Texas LNG permt application?

A Yes.

Q And I’ m | ooking at your direct testinony on
page 8. |I'msorry. That’s your coll eague’s direct
t esti nony.

Let me find yours. Starting on |line 14,
and | believe --
A |’ mnot there yet.
Q Oh, I'’msorry.

A Can you tell me what exhibit?

298

Integrity Legal Support Sol utions
WWW. i ntegrity-texas.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

11/ 21/ 2019

Q | believe it’s ED Exhibit 1
A Page nunber?

Q Page 8.

A Yes, |'’mthere.

Q

And it’s your testinony, Dr. Gautam that
TCEQ -- that Texas LNG provided all the necessary
assunptions and calculations in the permt application?

A Yes.

Q And then, if you would, turn to page 28 of
your direct testinony.

A Yes, |'’mthere.

Q Starting at line 15, it’s your testinony that
a permt reviewer can follow the MERA gui dance that we
| ooked at and eval uate an applicant’s MERA anal ysi s?

A Yes, that’s ny testinony.

Q And it’s your opinion that that Texas LNG MERA
anal ysi s was accept abl e?

A It is my opinion. And even, | nean, the MERA
anal ysis woul d be nore conservative because they did
MERA anal ysis for em ssions com ng out of thernal
oxi di zer, comng fromflare, and com ng from heaters,
whi ch are exenpt.

Q And Texas LNG al so provided nodeling data; is
t hat correct?

A Yes, they did provide nodeling data.
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Q And if you |l ook at ED Exhibit 15 --

A Yes, |I'’mthere.

Q -- does this docunent confirm your opinion
t hat Texas LNG submitted nodeling data?

A Yes.

Q And why is that?

A Because this is the nmeno from ADMI to perm:t
reviewer that says that the nodeling and everything is
accept abl e.

Q And you understand that nodeling files are
part of the Adm nistrative Record?

A Yes.

M5. ADAMS: No further questions. Thank
you, Dr. Gautam

ALJ CALDERON. M. Arthur?

MR. ARTHUR  No questions, your Honor.

ALJ CALDERON:. M. Norton?

MR. NORTON: A coupl e of questions, your
Honor .

RECROSS- EXAM NATI ON

BY MR NORTON:

Q Dr. Gautam could you turn to Exhibit 16, the
Model i ng and Effects Review Applicability analysis and
go to page 15?

ALJ CALDERON: I’msorry. Wat was that,
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M. Norton?

MR, NORTON: ED 16.

A Yes, |'’mthere.

Q (BY MR NORTON) Could you look at the three
bull et points down at the bottom of that page?

A Yes.

Q Could you read the first of those three bull et
points for ne?

A "AQ.Cmax is the predicted maxi num ground-| evel
concentration of the new and increased em ssions from
pl anned MSS and Production conbined (from Step 8A or
Step 8B; see note below )"

Q Now, could | get you to |ook at that Bates
page 186 that you were |ooking at a mnute ago of the
Adm ni strative Record?

A Bat es?

Q 186. It’s the one you were just |ooking at,
t he MERA table, CI.

A Yes, |'’mthere.

Q Al right. |Is there anything on that page
that you' re | ooking at, Bates 186, that shows that the
Applicant used this fornmula fromthe MERA anal ysis that
you read a nonent ago?

A | nmean, just looking at it here, it doesn't

say that.
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Q Okay. Now, if you could, go to ED Exhibit 15.

A Yes, |I'’mthere.

Q Does anything in this neno show that the
nodel i ng team ever received or reviewed the data and
cal cul ations that we just tal ked about in the MERA
dr op- out concl usi ons?

A | mean, it is not nentioned in this
menor andum

Q So there’s nothing in this nenpo that would
indicate to you that they ever provided that or that
anyone ever reviewed it?

A | nean, this nmeno is primarily for criteria,
not for MERA data.

Q Is there anything else in the Admnistrative
Record that indicates that they provided that data or
that it was reviewed that you know of ?

A O her than the sunmary eval uation, | did not
find any other data.

MR. NORTON: Thank you. That’'s all the
guesti ons we have.

ALJ CALDERON: Veci nos?

M5. SAMSON:  No further questions.

ALJ CALDERON: Well, thank you,
Dr. Gautam You're dism ssed.

THE W TNESS: Thank you.
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ALJ CALDERON: Ms. Reddi ng, you have one

nore W tness?

M5. REDDI NG  Yes.

ALJ CALDERON: W' ve been goi ng about an
hour, so let’s take a quick break. Let’s be back at
10: 15.

(Of the record from10:03 to 10:15 a. m)

ALJ CALDERON: W' re back on the record,
and the ED is going to call their second wtness.

M5. MOORE: The ED calls Justin Cherry.

(Wtness sworn by ALJ Cal deron.)

JUSTI N CHERRY,
havi ng been duly sworn, testified as follows:
DI RECT EXAM NATI ON

BY M5, MOORE:

Q Good nor ni ng.

A Good nor ni ng.

Q WI1l you please state your nane for the
record?

A Justin Cherry.
And where are you enpl oyed?
The TCEQ

What's your current position?

> O > O

I’man Engineer V. |'ma Senior Mdeler on

the Air Dispersion Mdeling Team
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Q You have before you what have been marked as
ED Exhi bits 17 through, | believe, 28; is that correct?

A Yes.

Q Okay. That’'s perfect. Do you recognize then?

A Yes.

ALJ CALDERON: Coul d you speak up a
little bit? It’'s kind of hard to hear

M5. MOORE: Yes. Wuld you like ne to
stand up or use the m crophone?

ALJ CALDERON: You can try the m crophone
and see if the distortion is too bad.

M5. MOORE: Is it on now?

M5. REDDI NG  Yes.

M5. MOORE: Ckay.

Q (BY M5. MOORE) So we just identified that you
have before you Exhibits 17 through 28. Can you tell ne
what they are?

A It is my pre-filed testinony and the
associ ated exhibits.

Q Are they true and accurate?

A Yes.

Q Okay. Do you adopt this testinony as if you
were giving it live today?

A | do.

Q kay. M. Cherry, 1'd like to discuss

304

Integrity Legal Support Sol utions
WWW. i ntegrity-texas.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

11/ 21/ 2019

sonet hing that was di scussed yesterday norning regarding
t he NAAQS nodeling that was submtted by the Applicant.
So if you can, turn to your pre-filed testinony, which
is ED Exhibit 17, page 7. And then lines 32 through
34 -- or, actually, can you just read 34 for ne, please?

A "We conducted an audit of the Air Dispersion
Model i ng submitted by the Applicant.”

Q Okay. And to conplete the thought, can you
turn to page 8 and read lines 17 through 217?

A "M . Cherry, would you pl ease explain the
basic parts of the Air Quality Analysis Audit
Menor andunf®?"

"The audit nmeno includes a discussion of
the m nor new source review, which includes a de m ni nus
anal ysis, a NAAQS analysis, a review of the air quality
nmonitoring data, and the state property line analysis.”

Q Okay. Let’s focus on the NAAQS analysis. Can
you tell us what the Applicant submtted fromthat
anal ysi s?

A The Applicant submtted nodeling files using
t he AERMOD refined nodels to determ ne their inpacts.

Q Okay. Yesterday | believe M. Weks said in
his testinony that the Applicant did not submt refined
nodeling. So you're saying that they did?

MR. NORTON: You're Honor, I'magoing to
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object to this Iine of questions. They' re supplenenting
their pre-filed testinony, and that was not part of what
the whole pre-filed testinobny system was supposed to
al | ow.

M5. MOORE: W would argue that we are
clarifying, as Protestants have done with their
W t nesses over the past couple of days. W’'re trying to
clarify aspects of what their review entail ed.

MR. NORTON:  Your Honor, that was on
Redirect; and the only thing we did was correct a few
errors in our testinony. W didn’'t add anything to it,
and that’s exactly what they’ re doi ng now.

If they want to try that on Redirect
after M. Cherry has been cross-examned, | think that’s
legitimately within the scope of whatever Cross-
Exam nation was; but to do it now as part of their
direct case is not the way this hearing was supposed to
run.

M5. MOORE: W would be happy to do it on
Redi rect.

ALJ CALDERON: | was about to say that.
So you can do it on Redirect.

M5. MOORE: (kay.

Q (BY M5. MOORE) So let’s talk a little bit

about the MERA analysis. This goes to kind of what
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Dr. Gautam was tal king about. | just want to clarify --
MR. BALLARD: (bjection, your Honor.
They’ re doi ng the sane thing.
MR. NORTON: Sane ob- -- | wanted to hear
the question first.
M5. MOORE: We'll do it on Redirect.
Al'l right. W pass the wtness.
ALJ CALDERON. Okay. Ms. Adans?
M5. ADAMS:  Not hi ng, your Honor.
ALJ CALDERON: M. Arthur?
MR. ARTHUR  Thank you, your Honor.
CROSS- EXAM NATI ON
BY MR ARTHUR
Q Good norning, M. Cherry. 1'd like to | ook at
your pre-filed testinony on page 11. At line 28 you
testify, "Yes, the TCEQ neteorol ogical data relied on
i ncluded surface station data from Brownsville
I nternational Airport from2012." Do you see that?
A Yes.
Q Were you here yesterday for M. Powers’
t esti nony?
A Yes, | was.
Q OCkay. Did you hear himtestify that the
Brownsville International Airport surface station data

was coll ected at approximtely 10 neters or 33 feet?
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A. Yes, | did.

Q Okay. Are you also aware that the Applicant’s

proposed flares have heights ranging from 180 feet to

315 feet?
A | nean, if you say that’s what it is, okay.
Q Okay. Do you have any concerns about the

difference in the heights at which -- the difference in
t hose two hei ghts?

A No, | do not. The heights are taken into
account in the nodeling.

Q And how so0?

A A flare, being a stack, a point source, it has
required i nputs, just as a stack height, the anount of
em ssions, velocity, tenperature, things of that nature.

Q Okay. So how does npdeling sources that are
at 180 feet to 315 feet account for neteorol ogical data
that’s collected at 33 feet?

A "’ mnot exactly sure how to answer that.

Li ke, the nodel, what it does, it tries to use its
mat hemat i cal equations to sinulate the atnospheric
processes of how a pollutant would transport and

di sperse into the atnosphere. So through those
calculations it takes into account that height, w nd
speed, wnd direction, things |like that.

Q Okay. Turning to page 16, please, |’'m | ooking
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at line 14 where you say, "A tiering approach,” do you
see that?

A Uh- huh.

Q What do you nean by "a tiering approach"?

A So NO2 has three tiers that it can be
evaluated. The first tier is considered full NOx to NO2
conversion. The second tier is considered the ambient
rati o nethod, where there’s just a certain percentage of
NOx that’s converted. And then there's a third tier
that uses a different nodeling techni que, PVVMRM or OM
to determ ne NOx concentrations.

Q Okay. Thank you.

I"d i ke to | ook next at page 21. And
|’m | ooking at the Q and A starting on line 11 where
you' re asked, "Wuld this include Ri o Grande LNG
Annova LNG Jupiter Brownsville, LLC and this project,
Texas LNG Brownsvill e?"

And the answer is "yes."

Do you see that?

A Yes.

Q kay. So | want to understand which projects
accounted for which other projects in terns of
curmul ative inmpact. So as | understand it, R o G ande
LNG -- well, 1"Il just ask you: Do you knowif R0

Grande LNG accounted for Annova and Texas LNG?
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A | do not know if they did.

Q Okay. So the sanme question regardi ng Texas
LNG  Which of their neighbors did they account for?

A Rio G ande LNG was included in the full inpact
anal ysi s.

Q But not Annova?

A Annova or Jupiter was not because those
applications had not been submtted at the tinme of this
revi ew.

Q Okay. So for Annova woul d you expect it to
include Rio Gande and Texas LNG?

A If a cunul ative anal ysis was required, yes, |
do.

Q kay. Al right. Let’s turn to page 23,
pl ease. So ny question is fromline 12, and | recogni ze
this is the question here. So |I'mjust going to ask you
your interpretation of the wording in this question.
When it states "this review," what did you understand
that to be referring to, which review?

A | would inmagine in ternms of the audit review
for this permt for Texas LNG

Q Okay. Well, let nme ask it a slightly
different way. How did you interpret it, given the way
that you answered the question? Wich review do you

think we’re tal ki ng about here?
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A The nodel ing review
Q Okay. Thank you, M. Cherry.
MR ARTHUR  Pass the w tness.
ALJ CALDERON: M. Norton?
MR. NORTON: M. Ballard s going to
cross-exam ne M. Cherry.
ALJ CALDERON. M. Ball ard.
CROSS- EXAM NATI ON
BY MR BALLARD:

Q Good norning, M. Cherry. How are you this
nor ni ng?

A Doi ng wel | .

Q My nane is Sam Ballard. Do you recall that we
met during your deposition?

A | do.

Q In your pre-filed testinony you discuss that
an applicant nust submt an air quality analysis,
correct?

A That’ s correct.

Q And air dispersion nodeling my be part of
such anal ysis, correct?

A Correct.

Q How does the MERA analysis fit into all that?

A It’s part of the air quality analysis. It

relates to inpacts associated with non-criteria

Integrity Legal Support Sol utions
WWW. i ntegrity-texas.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

11/ 21/ 2019

312

pol | ut ants.

Q There’s a binder in front of you on the front
t hat says Port |sabel pre-filed testinony. Can we | ook
at Exhibit 9, Port |sabel?

A. Yes, sir.

Q Do you recogni ze this table?

A | recognize it fromthe deposition.

Q And can you read the title for the record
pl ease?

A Yes. Table C 1, Texas LNG Brownsville, LLC
Texas LNG Facility, Constituent MERA Eval uati on Sunmary.
Q And the Bates | abel on the bottomright?

A Texas LNG 000187.

Q And the colum to the far right, what is that

titled?
A It’s titled MERA Step Where Chem cal Drops
Qut .
Q Can you explain what that columm represents?
A It represents at what step of the MERA

gui dance docunent that a particular pollutant fell out.
Q Does TCEQ require an applicant to submt the
data and cal cul ations to substantiate the findings in
this colum?
A | don’t know that it’s required that they

provi de the calculations as long as the results can be
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verified.

MR. BALLARD: WMy | approach the wtness
to discuss this deposition testinony with hinf

ALJ CALDERON: You nmay.

Q (BY MR BALLARD) That will have your
deposition testinony in there if you will turn to that
t ab.

A kay.

Q W can go to page 26, please, of your
deposition testinony.

A [’ mthere.

Q So let’s look at lines 5 through 11, and can
you read lines 5 through 8 first?

A Yeah.

"So, nore generally, to substantiate
where the constituents fall out fromeach MERA step, the
applicant is required by TCEQ to submt work to
Substantiate that."

Q And then can you please read lines 9 through
117?

A Yeah.

"They have to support that determ nation,
and so they have to provide that information necessary
to support that conclusion.”

Q And so the work to substantiate the MERA drop-
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out concl usions, does that work constitute the data and
cal cul ations that underlie that?

A It could. It could also just be the enissions
associ ated with that.

Q Have you seen anything in the application that
woul d substantiate the findings in the colum MERA Step
Where Chem cal Drops Qut in Table C1?

A I did not review the application.

Q So you're not aware of anything in the
Adm ni strative Record that woul d substantiate the
findings in that colum?

A | am not.

Q And if an Applicant failed to provide such
work to substantiate the results in that colum, what
woul d be the outcone?

A | would inmagine the permt reviewer would
request that information, or it wouldn’t go forward.

Q So if that information was never provided,
what woul d be the outconme?

A The permt wouldn’t be the -- wouldn’t nove
forward. It wouldn’'t go anywhere until that information
was provided or the permt was voi ded because they
weren’t providing that infornation.

Q So if the work to substantiate the findings in

this colum was never provided to TCEQ the permt would
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not be issued?

A Potentially. |’mnot sure.

Q Let’s ook at lines 18 through 19 on that sane
page of your deposition transcript. Could you please
read that for ne?

A. "And if TCEQ never received such data, what’'s
t he outconme?”

Q And |ines 21 through 22?

A "My guess would be they wouldn’t be getting a
permt."

Q Let’s turn to Texas LNG Exhibit 18, if you
woul d.

A VWi ch one?

Q It’s going to be Texas LNG Exhibit 18. |It’s
t he MERA spreadsheet. It should be the very | ast
exhibit there.

A [’ mthere.

Q Are you famliar with this exhibit?

A | don't believe so.

Q Have you seen simlar Excel spreadsheets |ike
t hat before regardi ng MERA anal ysi s?

A | have.

Q So, if you would, take a second to review
what’'s in front of you; and then let me know if, in your

opinion, within that spreadsheet appears to be data and

Integrity Legal Support Sol utions
WWW. i ntegrity-texas.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

11/ 21/ 2019

316

cal cul ations that could be used to substantiate the MERA
drop-out conclusions, if that constitutes the underlying
wor k.

A Yes, the necessary information is there.

Q And do you know if TCEQ ever received that

spreadsheet ?

A | do not know.

Q Do you know i f Joel Lunsford ever reviewed it?
A | do not know.

Q Do you know if Sean O Brien ever reviewed it?
A | do not know.

Q Do you know if either of themreceived it?

A I"msorry. Could you say that again?

Q You don’t know if either Joel Lunsford or Sean
O Brien received that spreadsheet?

A | do not know.

Q Do you know whet her that spreadsheet is part
of the Adm nistrative Record?

A. | mnot sure, no.

Q And you just described that that spreadsheet,
withinit, looks like it is the work that underlies the

MERA dr op-out concl usions, correct?

A Yes.
Q I f Lunsford never reviewed that table, would
you still agree with his assessnent the MERA anal ysis
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| ooked, quote, unquote, "fine"?

A Can you say that again?

Q I f Joel Lunsford never received or reviewed
t hat spreadsheet, would you still agree with his
assessnent that the MERA anal ysis | ooked, quote,
unquote, "fine"?

A No.

Q Let’s nove on and tal k about benzene. |Is

benzene a carci nogen?

A | believe so.

Q Is it toxic to humans and ani mal s?

A | believe it is.

Q Does the application account for benzene

em ssions fromacid gas treatnent?

A | don’t know. | did not review the MERA
anal ysi s.
Q If | represented to you that it did, would you

have any reason to disagree with ne?

A No.

Q Does the application account for benzene
em ssions from equi pnent | eaks?

A | don’t know.

Q If | represented to you that it did, would you
have any reason to disagree with ne?

A No, | wouldn't.
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Q Does the application account for benzene
em ssions from condensate storage tanks?

A | don’t know.

Q If | represented to you that it did, would you
have any reason to disagree with ne?

A I would not.

Q Did the application account for benzene
em ssions fromtruck unl oadi ng?

A | don’t know.

Q If | represented to you that it did, would you
have any reason to disagree with ne?

A | do not.

Q Does the application account for benzene
em ssions fromthermal oxidizers?

A | don’t know.

Q If | represented to you that it did, would you
have any reason to disagree with ne?

A | do not.

Q Does the application account for benzene
em ssions fromflares?

A Sane.

Q For this type of project, would you expect to
see benzene em ssions fromflares?

A | don’t know.

Q Okay. Let’s look at Port |sabel Exhibit 45.

Integrity Legal Support Sol utions
WWW. i ntegrity-texas.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

11/ 21/ 2019

That should be in front of you

MR. BALLARD: WMy | approach the wtness
to show it to hinf

ALJ CALDERON: You nmay.

Q (BY MR- BALLARD) It’s actually this |oose
exhi bit, Nunber 45.

A Oh, sorry.

Q That’s all right.

And does that exhibit |ook Iike sonme of
the work that is in that MERA spreadsheet, Texas LNG
Exhibit 18 we just | ooked at?

A Yes.

Q And the Bates | abel at the top of Exhibit 45,
could you read that for the record, please?

A The face label? |1’mnot sure what you're...

Q It will say "Texas LNG " and there will be a
nunber at the top in the green

A Texas LNG 001569.

Q Is that the sane Bates | abel of Texas LNG
Exhi bit 18?

A No, it’s not.
[t’s not?
| mean, | don't see the 001569.

Look at the bottomright-hand corner.

> O > O

Yes, there it is. Sorry.
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Q So it’s the sane Bates | abel ?

A Yes.

Q And for Exhibit 45, if you | ook at the bottom
what tab does it look |ike we're in?

A The benzene tab.

Q And let’s ook at Colum B of the spreadsheet.
What does "EPN' stand for?

A Em ssi ons poi nt nunber.

Q Do you see any indication that benzene
em ssions fromflares were accounted for in this table?

A Not based on the EPN ID. | couldn't tell you.
" mnot sure what EPNis related to the flares.

Q You woul dn’t expect to see an EPN described as
FLR to represent a flare?

A It could be. Applicant’s use different nanes
all the time, but it doesn’'t necessarily have an "FL" in
it. It could be anything.

Q kay. Looking at Exhibit 45, you can't tel
me whet her or not Texas LNG accounted for benzene
em ssions fromflares?

A Not based on what’s on the information
provi ded here.

Q Let’s ook at Port Isabel Exhibit 46, and it’s
the other spreadsheet that’s at the end of that table

there. That’'s the one.
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A Ckay.

Q Can you read the Bates |label that’'s at the top
for the record, please?

A Yes, it’s Texas LNG 027678.

Q And does this table ook simlar to the one
that’s in Port |sabel Exhibit 45?

A Yes, it does.
And what tab are we in for Exhibit 467

Benzene.

o > O

And do you see in the EPN in Colum B the
itens FRL1, FLR2, FLR4?

A | do.

Q You don’t know whet her those represent flares?

A | woul d suspect that they are flares.

Q Okay. If in Exhibit 46 it appears that
benzene em ssions for flares are accounted for, why are
t hey not al so accounted for in Exhibit 457

A Wel |, based on previous testinony, | believe I
heard that they were exenpt. So they didn’'t need to be
i ncl uded.

Q The flares were exenpt?

A | thought that’s what | heard in previous
t esti nony.
Q | nmean, do you have personal know edge of

whet her that’s the case?
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A | do not know.

Q So you can’t explain to me why in Table 45 --
or Exhibit 45, rather, the flares do not appear -- the
benzene em ssions for flares do not appear to be
accounted for?

A No. |I’mnot a permt reviewer, and they
determ ne the scope of the project.

Q But you’ve reviewed -- you review, as part of
the Air Dispersion Mdeling Team MERA anal ysis?

A When asked to, yes.

Q And so you told ne earlier that these tables
we’'re | ooking at appear to be the work that underlies
t he MERA anal ysis, right?

A Appears to be.

Q Ckay. Do you know whet her or not anything
resenbling Exhibit 46 was ever submitted to TCEQ?

A | do not know.

Q Do you know whet her Joel Lunsford reviewed
anything simlar to that?

A | do not know.

Q Sean O Brien?

A | do not know.

Q If you had received, as a nenber of the Air
Di spersion Mddeling Team these two tables in Exhibit 45

as mssing flares, but Exhibit 46 has flares, is that
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somet hi ng you woul d i nquire about?

A Yes.

Q So that’s sonmething you think is inportant
enough that you would ask the Applicant why there’'s a
di screpancy?

A Yeah, | would want to know why there is a
di screpancy, sure.

Q And, to your know edge, TCEQ never asked the
Appl i cant about that discrepancy?

A Not that | know of, no.

Q Let’s turn to Port Isabel Exhibit 10 if we
can.

[’ mthere.
If we can turn to page 15 of 30, please --

" mthere.

o > O P

-- at the bottom part of the page it concerns
Step 10 of the MERA anal ysis, correct?

A Yes.

Q And what does that forrmula or ratio at the
bottom represent ?

A | believe it’s the ratio technique.

Q Rati o technique for what exactly?

A It’s to determne if the total inpacts could
potentially be acceptable.

Q Coul d you read the first bullet point
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underneath that ratio for the record, please?

A "ALCmax is the predicted maxi num ground-| evel
concentration of the new and increased em ssions from
pl anned MSS and Production conbined (from Step 8A or
Step 8B; see note below )"

Q Do you know whet her or not Texas LNG submtted
any data to TCEQ showi ng that the predicted naxi num
ground-1 evel concentration of the new and increased
em ssions from MSS and Production conbined for benzene
em ssi ons?

A | do not know. | did not review the MERA
anal ysi s.

Q And so for Texas LNG to denonstrate that a
MERA anal ysi s constituent dropped out at Step 10, it
woul d have to show data neeting this first bullet point?

A I woul d think so.

Q And you don’t know if Joel Lunsford ever
recei ved or reviewed that information?

A | do not know.

Q You don’t know if Sean O Brien ever received
or reviewed that information?

A | do not know.

Q What happens after Step 10?7 Wiat does Step 11
entail if a constituent reaches Step 11 of the MERA

anal ysi s?
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A Site-w de nodeling is conducted.
Q Do you know whet her site-w de nodeling was

conducted for Texas LNG s project?

A Site-w de nodeling was conducted for what?
Q Let’ s say for benzene specifically.

A | do not know.

Q If | represent to you that it was not, would

you have any reason to disagree with ne?
A No.
MR. BALLARD: |I'mgoing to introduce a
new exhi bit your Honor, if | can approach the witness.
ALJ CALDERON: You nmay.
MR. BALLARD: This will be Port |sabel
Exhi bit 47, and this is the sane Bates | abel as
Port |sabel Exhibit 46. And you'll see whereas in
Port |sabel Exhibit 46 we were in the benzene tab, we're
in the MERA Summary tab here; and this is a screenshot
t hat counsel Port |sabel took of the electronic file of
t hat Texas LNG production docunent. So we’'re
i ntroduci ng them under the sane conditions we introduced
Exhi bit 46 yesterday.
(Port |sabel Exhibit 47 offered.)
M5. ADAMS: Fine. No objections.
ALJ CALDERON: This will be admtted as

Exhibit 47 for Port |sabel.

325
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(Port Isabel Exhibit 47 admtted.)

Q (BY MR BALLARD) Now, if you will, |ook at
that table; and in conjunction with that, let us also
turn back to Port Isabel Exhibit 9.

A |’ mthere.

Q So for the chem cal benzene, at which step
does it drop out in Port Isabel Exhibit 9?

A Step 10.

Q In Port |sabel Exhibit 47 at which step does
benzene drop out?

A It says Step 11

Q For Port |sabel Exhibit 9 let’s | ook at
benzo( k) fl ourant hene.

MR. BALLARD: And for the court reporter
"1l spell that, B-E-N-Z-O, K in parentheses,
F-L-UORANT-HE-NE.

Q (BY MR BALLARD) And in Port Isabel Exhibit 9
at which step does that chemi cal drop out?

A Step 11.

Q |"msorry. Port |sabel Exhibit 9.

A Oh, sorry. It says Step 5.

Q And in Port |sabel Exhibit 47 in which step
does benzo(k)fl ourant hene drop out?

M5. ADAMS:  Your Honors, | just want to

make a running objection to this line of questioning

Integrity Legal Support Sol utions
WWW. i ntegrity-texas.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

11/ 21/ 2019

327

asking the wi tness about a docunent that he’s already
seen and not representing the date or anything el se
relating to the docunent that’'s Bates | abeled -- or now
mar ked as 47 because | believe if he would represent the
date, the witness would know that this was nonths before
the application was submtted. So the conparison
between the two is irrelevant; and, essentially, Counsel
is testifying by just asking questions on a docunent
that the witness has never seen and doesn’t know
anyt hi ng about other than the information that Counsel
has represented on the screenshot.

MR. BALLARD: Well, your Honors, when
t his docunent was produced to us, | don’t know how to
discern the date. The date’'s not listed on this
docunent; and this is wholly relevant to all three
referred i ssues because if there’s a flawin the MERA
anal ysis, that goes to all three referred i ssues. And
M. Cherry is a qualified air nodeling dispersion expert
t hat has reviewed MERA analysis in the past, and so |
think his testinony as to why there are differences and
di screpanci es between these two docunents i s necessary.

M5. ADAMS: | just want to, for the
record, informthe Court that Texas LNG produced all of
its spreadsheets in native format so that they’ d have

all that information. And this witness didn’t do the
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MERA analysis in this case, and he’s not offering an
opi nion on the cal cul ati ons done in the MERA anal ysis.
As he said, that was done by soneone el se at TCEQ.

So, again, ny objection remains that it’'s
basi cally Counsel just testifying at this point.

ALJ CALDERON: It seens like that
Port Isabel is just trying to show the differences
between the two spreadsheets; and you can address any
tinmeline or anything |like that during your Recross, so
t he objection is overrul ed.

Q (BY MR BALLARD) So, M. Cherry, | think I

had | eft off asking you at what step
benzo(k)fl ourant hene dropped out in Port |sabel
Exhi bit 47.

A Yes, at Step 11.

Q And is benzo(k)flouranthene a derivative of
benzene?

A | believe so.

Q Do you know if it’s a carcinogen?

A "' mnot sure.

Q You don’t know if it's toxic to hunmans and
ani mal s?

A The fact that it’s being evaluated, | would
imagine it has sone adverse inpact.

Q And you don’t know why there’s a discrepancy
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bet ween the two tabl es?

A There coul d be a nunber of reasons.

Q But you don’t know what those reasons woul d
be?

A | do not.

Q If you had received these two tables and you

saw i n one benzene dropped out at 10 and

benzo(k)fl ourant hene dropped out at 5 and on the other
tabl e they both dropped out at 11, is that sonething you
woul d i nquire about?

A Yes, | woul d.

Q And if benzene dropped out at Step 11 and
benzo(k) fl ourant hene dropped out at Step 11 in site-w de
nodel i ng, you woul d inquire about both of those
constituents, correct?

A For the site-w de eval uation, yes.

Q Are you aware whet her anyone at TCEQ received
a table resenbling Exhibit 47?

A |’ m not aware.

Q Do you know i f Joel Lunsford ever reviewed

t hat docunent ?

A | don’t know.

Q What about Sean O Brien?

A | do not know.

Q Do you know what Deever Bradley's role is in
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this application?
A. | do not know.
Q You don’t know whet her he’s the engi neer that

sealed the permt?

A | do not know, no.

Q Does the name Mriam Hacker ring a bell?

A It rings a bell fromyou bringing it up during
t he deposition, | believe; but that’s about it.

Q "Il share with you maybe one nore exhibit.

MR. BALLARD: My | approach the wtness,
your Honor?

ALJ CALDERON: You nmay.

MR. BALLARD: This will be Port |sabel
Exhi bit 48.

M5. ADAMS: W’'re going to object to this

docunent on the grounds of hearsay.

MR. BALLARD: Well, it’s a docunent y’ al
produced. It’s between Deever Bradley and Mriam
Hacker .

M5. ADAMS: | don't believe that's an

exception to the hearsay rule.

MR. BALLARD: This is a docunent between
t he engi neers that Texas LNG had hired to conduct the
MERA anal ysi s.

MS. ADAMS: | still don’t believe that's
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an exception to the hearsay rule.

MR. BALLARD: Well, your Honor, we don’t
have to introduce it for the truth of the matter
asserted. | just wanted the witness to read fromit and
ask himfor his opinions on it.

M5. ADAMS: That’'s not a valid basis
other than truth of the matter asserted because you
can’t inpeach a witness on a docunent that he’s not on
and has never seen before.

MR. BALLARD: |I'mnot attenpting to
i npeach the witness. | just want the air nodeler’s
opi nion about what it said in the e-nmail correspondence.
| think it is conpletely inportant to the MERA anal ysis
in this case and whether it was conducted adequately.

ALJ CALDERON: Ckay. Hold on one second
her e.

kay. I'’mnot going to admit this. You
can question himon it, but it wll not be admtted as
an exhibit. So you can question himw thout the
exhibit.

MR. BALLARD: Your Honor, could | have
the witness recite the very first e-mail at the top for
the record as a foundation for his opinion on it?

M5. ADAMS: This isn't a docunment he’s

relying on. He's not offering an opinion on this

Integrity Legal Support Sol utions
WWW. i ntegrity-texas.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

11/ 21/ 2019

332

docunent. And reading into the evidence hearsay as
evidence is the sane as asserting the docunent for the
truth of the matter, and there’'s no exception to the
hearsay rul e that applies here.

ALJ CALDERON: It’s a hypothetica
guestion, though. He was speaking hypothetically if
this were to be real, so.

M5. ADAMS: | can listen to the question
and then object. | haven't heard himask it that way.
He just asked if he could have the witness read it into
the record, which would be reading direct hearsay into
t he record.

And | will say that M. Bradley is going
to testify. So if he wants to Cross M. Bradley on this
docunent, | think that’s valid, not using it for the
truth of the matter, but for Cross and inpeachnent
pur poses; but that’s not the sane for a w tness who
doesn’t rely on it and who's never seen it before. And
M. Bradley will be the first witness that will be
call ed by Texas LNG

ALJ CALDERON: Well, he can offer it at
that tinme; but for right now, he can ask a hypotheti cal
based on what this is.

MR. BALLARD: So just to be clear, your

Honors, the witness can recite this e-mail so | can ask
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hi ma question about it? | just want to lay the
foundation for the question, your Honors.

ALJ SHENOY: So let’s just set it up that
he’s an expert. He's allowed to answer a hypotheti cal
guestion; but you can’'t start by saying, "Let himrecite
this into the record,” without nmaking clear that this is
going to be you asking himhis opinion on hypotheticals.
So let’s start with that. Then you can say, "Read this
because this is the basis of the hypothetical that we
are going to tal k about,"” and proceed fromthere.

MR. BALLARD: Ckay.

Q (BY MR BALLARD) Let ne ask you a
hypot heti cal question, M. Cherry.

A kay.

Q If the engineers and air nodel ers that put
toget her the MERA anal ysis for Texas LNG acknow edged
that the MERA | ooked super nessy, would that concern you
at all?

A | guess | would want to know what the
under | yi ng nessi ness is.

MR. BALLARD: So can | have himto read
the e-mail for context and ask hi m another question?

ALJ SHENOY: It’s still within the
hypot hetical that if he saw this, what would he say as

an expert?
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MR BALLARD. Yes, your Honor.

ALJ SHENOY: kay.
Q (BY MR BALLARD) M. Cherry, if you would,
pl ease read the very first page Bates | abel ed Texas
LNG 021249, at the very top, the e-nmil correspondence
bet ween Deever Bradley and Mriam Hacker.
A Just the paragraph?
Q Just the paragraph -- actually, could you read

t he subject |ine and the paragraph?

A "The subject line is "Forward: Texas LNG
MERA. "
"The MERA continues to | ook super nessy
to me. | have | ooked back at the original and current

versions, and detail for the benzene analysis is not
conpl ete. \What do you guys typically submt to TCEQ
just the summary page, the detailed analyses? If this
has been fully reviewed prior to this round, I am
surprised. | amtrying to fill in gaps, but soneone who

knows this analysis would be nuch nore efficient.”

Q And pl ease finish the e-mail

A Oh, "Please advise." Sorry.

Q And who signed that e-mail ?

A. "Thanks, Mriam"

Q So if you were review ng the MERA anal ysi s of
this case and you had received this e-mail in the course
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of your review, would that concern you?

A | would want to know, you know, what the
i ssues are.

Q Wuld it concern you, though?

A What do you nmean by "concern"?

Q Wul d you have been concerned about the MERA
anal ysi s | ooki ng, quote, unquote, "super nessy"?

A Again, | would want to know, you know, what
t hose concerns are.

Q And, to your know edge, TCEQ never received
this e-mail?

A To nmy know edge, no.

MR. BALLARD: We’'IIl pass the witness,
your Honor.

ALJ CALDERON: Ms. Sanson?

M5. SAMSON:  No questions, your Honor.

ALJ CALDERON: Redirect from ED?

M5. MOORE: Yes, your Honor.

REDI RECT EXAM NATI ON

BY M5. MOORE:

Q M. Cherry, | just want to clarify about your
role in the MERA analysis. D d you | ook at the MERA
analysis at all?

A | did not.

Q To your know edge, who reviewed the MERA
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anal ysi s?
A Joel Lunsford.
Q Do you have reason to believe that

M. Lunsford did not have the information that he needed
to conplete his review?

A | have no reason to believe that.

Q Okay. Earlier in your testinony did you say
that there could be nore than one way to substantiate a
MERA anal ysis during the TCEQ s review?

A | don't remenber if | said that or not.

Q kay. Well, if I may refresh your nenory,
think you said that you can | ook at the tables that
M. Ballard was referencing?

A Ri ght, the screening tables?

Q Correct, or you could | ook at em ssions?

A Yes. Oh, yeah. Yeah, if you have the
em ssions and the necessary information about the
source, |ike, distance to property line and the stack
hei ght, things of that nature.

Q kay. So if you have those factors, you don’'t
necessarily need the screening tabl es?

A Wll, you' Il need the screening tables to
verify the factors that you use to do that cal cul ation

Q kay. | see. And then M. Ballard al so asked

you nmany questions regardi ng benzene em ssions. |In your
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nodel i ng review that you actually did for this project,
woul d you have | ooked at benzene em ssions?
A No, because that would be part of the MERA
anal ysi s.
Q Okay. Wiich you did not review?
A Correct.
M5. MOORE: The ED passes.
ALJ CALDERON: Ms. Adans?
CROSS- EXAM NATI ON

BY MS. ADAMS:

Q Good norning, M. Cherry. | believe there's
still a copy of the permt application on the ness of
docunents in front of you there. It’s just a binder-

clipped copy of the permt application.

A Clipped, got it.

Q I think you said on your direct that you’ ve
not reviewed the totality of the permt application?

A Correct.

Q Wul d you turn to page 186 of the permt
application? Really what | want you to go to is 187 --
| keep doing that -- 186 is the cover page.

A kay. |I’'mthere.

Q And you understand that this is the MERA
eval uati on summary?

A That’ s what it says.

337
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Q Is that the screening table you were referring
to?

A No. The screening table | was referring to is
in the MERA anal ysi s gui dance docunent.

Q Oh, | see. So |l think that’s in front of you,
too, at ED Exhibit 16. And are you referring to the
screening tables on ED Exhibit 16 starting on page 23?

A Yes, mm’' am

Q Okay. Thank you

And on page 7 -- and | apol ogi ze for
flipping around docunents so much -- at page 7 of your

direct testinony --

A [’ mthere.

Q -- on line 24 you refer to the Air Quality
Anal ysi s?

A Yes, mm’' am

Q |’ mgoing to hand you a portion of the

Adm nistrative Record. It starts at Texas LNG 348.
M5. ADAMS: And |’ve got an excerpted
copy fromthe Adm nistrative Record if your Honors would
i ke that.
Q (BY M. ADAMS) |Is this what you're referring
to as an Air Quality Analysis report?
A This woul d be part of the Air Quality

Anal ysis, the Air D spersion Mdeling Report, yes.

338
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Q And that’s sonething that you did review in

your role as a nodeler on this?

A Yes.

Q And the nodeling files were all provided by
Texas LNG?

A Yes, mm’' am

Q And that’'s part of the Admi nistrative Record,
t hose nodeling files?

A As far as | know.

Q If M. Lunsford didn’t have the information he
needed to do the MERA anal ysis, would you anticipate
that he would follow up with Texas LNG and ask for that
i nformation?

A | woul d expect himto, yes.

M5. ADAMS: That’'s all | have.
MR. ARTHUR  No, questions, your Honor.
MR. BALLARD: No questions, your Honor.
M5. SAMSON:  No questions, your Honor.
ALJ CALDERON: Thank you. You're
di sm ssed.
THE W TNESS: Thank you.
ALJ CALDERON: Does the ED have any nore
Wi t nesses?
M5. MOORE: No, your Honors.

ALJ CALDERON: W'll nove to the
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Appl i cant t hen.

M5. ADAMS: Before we do, | have an
el ectronic version of Exhibit 18 that we e-nmailed to the
parties per your request. |It’s the sanme that was
previ ously produced, but just instead of dealing with
the printed PDF.

ALJ CALDERON: Wiy don’'t we go ahead and
take a couple of mnutes so we can get cleaned up, and
then we will be ready?

(Monentarily off the record.)

MS. ADAMS: Texas LNG would |ike to cal
its first witness, M. Donald Bradl ey; he goes by
"Deever."

(Wtness sworn by ALJ Cal deron.)

DONALD " DEEVER' BRADLEY,
havi ng been duly sworn, testified as foll ows:
DI RECT EXAM NATI ON

BY MS. ADAMS:

Q M. Bradley, can you state and spell your nane
for the court reporter?

A Sure. Donald, DO N A-L-D, Devere,
D-E-V-E-R-E, BRADLEY, the Il1.

Q And you go by "Deever," M. Bradley?

A | go by "Deever," yes.

Q In front of you is your direct testinony in
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this case, and have you reviewed that to determne if it

contai ns any errors?

A Yes, | have reviewed it. | have three changes
to meke.
Q Ckay. Can you tell us the first one, please?

A Sure. On page 19 at line 9. W refer to the
Federal Energy Regul atory Conm ssion as FERC, not FERM
"FERC' is what it should be.

Q Okay. Can you just go ahead and fix that on

there, and then we’'ll give the court reporter an updated
versus?
A Sure.
The second is on page 35. |I’mon the
first line and the word "nom nator" is listed. It

shoul d say "nunerator."
ALJ CALDERON: Which Iine?
THE WTNESS: The first line. It should
say, "...is the nunerator on the left fraction."
Q  (BY M5. ADAMB) Any nore?
A There’s one nore on page 41, line 18. And
it's stated "M . Powers on behalf of City of
Port Isabel,"” but that should be M. Weks.
Q "1l caution you |’mhaving a hard tine
hearing you. | fear our friends at Port |sabel may have

a hard tinme hearing you. WIIl you try to keep your
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voi ce up?
A Sur e.
Q Wth those changes, do you recognize in front
of you then your direct testinony and supporting
exhi bits?
A Yes, | do.
MS. ADAMS: And we'd like to re-offer
Applicant’s Exhibit 4 with the changes just nade, and
the exhibits already in evidence.
(Texas LNG corrected Exhibit 4 offered.)
ALJ CALDERON: Admitted.
(Texas LNG corrected Exhibit 4 admtted.)
MS. ADAMS: Pass the w tness.
ALJ CALDERON: Ms. Reddi ng?
M5. REDDI NG No questions, your Honor.
ALJ CALDERON: M. Arthur?
MR. ARTHUR  Thank you, your Honor.
CROSS- EXAM NATI ON
BY MR ARTHUR
Q M. Bradley, I'"'mGrrett Arthur for the Ofice
of Public Interest Counsel. 1’'d like to turn to your
pre-filed testinony at page 18; and I’ m | ooking at your
testinmony starting on line 4 where you state, "El evated
flare tips are custom desi gned based on the antici pated

waste gas flow rates and in consideration of other
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operating factors.”" Do you see that?

A | do.

Q What do you nean by "other operating factors"?
Such as?

A Wll, we’'re | ooking at soneone designing a
flare woul d | ook at the constituents in the waste gas
going to it and the waste gas flow rate and then the
velocity and | ooking at the heating val ue.

ALJ CALDERON: Excuse nme, M. Bradl ey,
coul d you speak up?

THE WTNESS: Sure. |I'msorry. That’s
usual ly not a problemfor ne.

ALJ CALDERON. Maybe try to turn on your
mc and see if that works any better.

THE WTNESS: Sure. How s that?

ALJ CALDERON: Thank you

THE WTNESS: That definitely sounds
| ouder.

A Let nme go back and start that answer again.
So soneone designing a flare would certainly be
interested in the make-up of the waste gas going to the
flare. They' d be interested in the heat content.
They’' d be interested in the flow rates, those sorts of
t hi ngs.

Q (BY MR ARTHUR) GCkay. Wuld w nd speed be
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anot her operating factor?

A | think that -- I"mnot a flare designer, but
| think someone who's designing a flare would take that
i nto consi derati on.

Q kay. Please turn to page 22. |’ml ooking at
your testinony starting on line 6 where you state, "That
anal ysis resulted in an annualized cost of $93, 200 per
ton of NOx renpved, which is not economcally
reasonabl e; and, therefore, it is not BACT." Do you see
t hat ?

A | do.

Q Okay. Wiat is your basis for saying it’s not
econoni cal |y reasonabl e?

A TCEQ has, | guess, guidelines or references
for BACT and what’s consi dered econom cally reasonabl e.
So they base that on prior applications. They do not
publish that bright-line value, as we refer to it in
BACT, as "bright line." 1t’s not published. 1It’s not
listed in a rule because it changes over tine. It
gradual | y goes up over tine.

So, generally, you have to call on TCEQ
and ask them what that value is. And, again, it’s
typically a range. And | think for NOx -- this goes
back to 2016, which is when the application was turned

in-- it could range from 10- to 15, 000, perhaps; but
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$93,000 is clearly, in ny experience, not economcally
reasonabl e.

Q Okay. So you said that you recei ved gui dance
fromTCEQ that 10- to 15,000 per ton of NOX is
reasonabl e?

A In ny experience that is a value that -- that
is a range that we have used for NOx.

Q Okay. Next is page 23. So here, you're
testifying regarding sone other LNG facilities, correct?

A Yes.

Q kay. So in your answer at line 15, you
poi nt out that, "Freeport LNGis |ocated in an ozone
nonattai nment area, subject to LAER analysis, which,
again, does not apply to Texas LNG" Do you see that?

A Yes, | do.

Q Is RRro Gande LNG |l ocated in an ozone
nonat t ai nment area?

A No, it is not.

Q Thank you.

I’d like to turn next to -- let’s see
here -- page 27. kay. So starting at Line 22 you
testify, "No use of the Bay Area program woul d
substantially increase the cost of conpliance, which,
again, Texas LNGis in conpliance without any nonitoring

program "
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So ny question to you is: Do you nean
here that the Applicant would conply with BACT for
fugitive VOCs with no LDAR program because you're
stating that Texas LNGis in conpliance w thout any
noni tori ng progranf

A Right, | do -- yes. | appreciate you pointing
that out. That’'s not what | neant.

Q kay. What did you nean?

A | nmeant to say, "And Texas LNG will follow an
LDAR nonitoring program”

Q kay. 1'd like to | ook next on page 28; and
" m | ooking at your testinony starting on line 9, where
you state that, "The use of |eakless technology results
in a significant increase in equi pnent costs w t hout
typically resulting in a significant correspondi ng
decrease in emssions.” Do you see that?

A | do.

Q Okay. Could you put sonme nunbers on what you
nmean here by "significant increase in equipnment costs"?
A Sure. So sone of the | eakl ess technol ogy

that’'s identified in TCEQ s APDG air permt vision

gui dance docunent for fugitives suggests | eakl ess
valves. In ny experience with industrial facilities in
the Bay Area of California, putting themin as

repl acenent val ves costs five to ten tines, sonetines
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nore, than the anount of a regular val ve.

So this facility has sonething on the
order of, | think, 8,000 -- 8,000 to 10,000 val ves; |
forget the nunber. Let’s go wth 8,000. So if you have
8,000 val ves and you were to install those valves on all
8,000 of those at maybe $5,000 apiece -- they' re nore
expensi ve the bigger the valve -- then you' re |ooking at
a capital cost of $4 million. So | took 8,000 and
multiplied it by 5,000 per val ve.

Q kay.

A So you've got $4 mllion there in capital
costs. And when you go through a BACT cost anal ysis,
you take that capital cost; and you have to analyze it.
So you apply interest rate at the tinme period; and when
you do that, that brings that nunber down to about 12
percent. That’'s what that capital recovery factor is.
So 12 percent of $4 million is $480, 000.

Now, the LDAR program-- well, the
em ssions at the site, | think, uncontrolled fromval ves
are probably about 8 tons per year. | think that’s a
hi gh nunber, but we’ll go with that. So if you' re going
toinstall -- if you're going to spend $4 nillion to --
$4 mllion that reduces down to $480, 000 and you're
going to spend $480,000 to reduce 8 tons of emn ssions,

you' re going to be spending $60, 000 per ton. That would

347
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be econom cal ly unreasonabl e.

| would also add that there is not a
simlar |eakless technology for connecters, and there
are well over 10,000 connecters at the site to connect
all the piping. So you would have to essentially weld
all those fittings, which would have ram fications for
the safety and for change-out maintenance. So it’s
really not practical.

Q So when you say "a significant decrease in
em ssions,"” what woul d you consider a significant
decr ease?

A Wll, with fugitive emssions -- | nean, the
uncontrol |l ed em ssions fromthe VOC fugitives only cone
to 12 tons per year, sonething like that. So you
couldn’t get all the way down to zero. So we’'re talking
about a fraction of that nunber. |I1t’s already a very
| ow nunber that is in the process streamthat would be

emtted as fugitives.

Q kay. 1'd like to turn next to page 49,
pl ease.
ALJ CALDERON: |I'msorry. D d you say 41
or 497

MR. ARTHUR  49.
Q (BY MR ARTHUR) And | think this may just be

atypo, sol’'dlike to clarify. So in the question it
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states that, "QOperational procedures contained in the
permt are enforceable through the permt." Should that

say "application"?

A I"’msorry. What |line are you pointing to?

Q Li ne 24.

A You're right again. Yes, earlier on that’s
mentioned. So, yes -- well, enforceable through the

permt and a representation during the ERM application.

Q Ri ght. Thank you.

Al right. So I'd like to turn to page

51, please; and at line 17 you state that, "VOCs are
specifically referenced in the draft permt in relation
to the testing requirenments.” What VOC testing is
requi red?

A If | recall correctly, there’s a VOC test for
the efficiency of the thermal oxidizers.

Q Ckay.

A Destruction efficiency.

Q kay. And that’s the only VOC testing
requi renent ?

A I"d want to check back with the permt itself
to be absolutely sure in answering your question.

kay. Pl ease do.
A Where woul d that be?

Q Let’ s see.
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ADAMS: Attached to 1D.

MR ARTHUR: In the adm n record at

Tab 1D?
M5. REDDI NG No, the Applicant’s 1D.
M5. ADAMS: Applicant’s.
MR. ARTHUR Oh, sorry. It |ooks like
he’s got it.

A So Special Condition 16B, which is on Bates
page nunber 011, also has a requirenent for testing for
VOC fromthe heat transfer fluid heaters, HIF4 and HTF2,
as well as thernmal oxidizer. And the thermal oxidizer
requires testing for VOCs as well as -- or VOCs as wel |l
as for a VOC destruction efficiency represented in the
appl i cation.

Q (BY MR. ARTHUR) GCkay. Thank you.

Sol'dlike to go back to your pre-filed
testinony at page 50. You were asked on |line 15 whet her
there were limts --

Let nme catch back up with you.
Sorry.

That’ s okay. Page 50.

o > O P

Yes, page 50, starting at line 15, you're
asked, "Are there limts on Texas LNG s em ssi ons that
are not listed in the MAERT?"

And you answered, "Yes, based on the

350
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representations in the Application, which are conditions
upon which the permt is issued under the first general
condition in the draft permt."
Do you see that?

A | do.

Q So which limts do you nean here that are not
listed in the MAERT?

A Wll, | mean paraneters that we used in the
em ssions cal culations to develop them So it could be

hours of operation, the conpositions, heating val ues,

nunber of fugitive conmponents. It would be information
i ke that.
Q kay. So you're talking limts in a broader

sense than pounds per hour froman em ssion point?

A Right. |In order to get to pounds an hour for
em ssion point, you have to have a basis for those
nunbers. |’mtal king about those nunbers that go into
t hat cal cul ati on.

Q Ckay. Thank you, M. Bradley.

MR. ARTHUR | pass the w tness.

ALJ CALDERON: M. Norton, will it be you
or M. Ballard?

MR, NORTON: |’'msorry, your Honor?

ALJ CALDERON: You're up for Cross, you

or M. Ball ard.
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MR. NORTON: We are going to et Vecinos

go before us if that’s all right.

ALJ CALDERON: |1’mgoing to assune you
will take nore than 20 mnutes. It's alittle too early
to stop; but nmaybe if you're going to switch topics
bef ore noon, then we can take a break.

You may proceed.

CROSS- EXAM NATI ON
BY Ms. SAMSON:

Q Good norning, M. Bradley. M nane is Hannah
Sanson.

A Good nor ni ng.

Q | represent the Protestant group Vecinos.

The conpany that you work for is ERM
correct?

A That’ s right.

Q And you were hired by Texas LNG to put
together the permt application that was submtted to
TCEQ?

A | think originally Texas LNG hired a conpany
cal l ed Natural Resource Group; and Natural Resource
G oup was acquired by ERMin 2014, | think

Q But you stated that you personally were
wor king on this application fromstart to finish,

correct?
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A. Yes.

Q And as the |ead permt engineer? Wuld that
be the correct title?

A In our conpany the title that | have on a
project is partner in charge.

Q Partner in charge. kay.

A Actually, let ne restate that. |’mnot the
ultimate partner in charge on the project. That was
sonmebody else, but | would say for this task | was the
partner in charge.

Q So partner in charge of putting together the

permt?
A The application, the air permt application.
Q Okay. So that neans that you were the | ead on

devel opi ng the TCEQ application?

A No, it doesn’'t nean that | was the lead. |
was al so the certifying engineer. So it was ultinmately
conpl eted under ny supervision as the certifying
engi neer and the PIC on this project.

Q Did you help fornulate the BACT anal ysis for
this permt application?

A Yes.

Q And did you have final review of the work
product in the BACT anal ysis?

A | did.

Integrity Legal Support Sol utions
WWW. i ntegrity-texas.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

11/ 21/ 2019

Does that include the cost cal cul ati ons?
Yes.

Who was M riam Hacker ?

> O > O

M riam Hacker worked for Natural Resource

G oup in Denver. She was the person who I woul d
descri be as a project engineer for this. So she worked
primarily on this application. | worked with Mriam

t hr oughout the process.

Q Is it fair to say that she would -- that you
woul d oversee her work on the BACT analysis to ensure
that it was done correctly?

A |"d oversee her work on the entirety of the
appl i cati on.

Q So you woul d review her work and correct any
errors init?

A | would provide guidance. | would nake edits,
whet her they be on the application text or updates to
the em ssion cal culations or the MERA anal ysis, sure.

Q And to the cost cal cul ations, al so?

A Yes.

Q Okay. And there’'s also Braemar Engineering --
| m ght be m spronouncing that --

A Correct.

Q -- that was tasked with designing the Texas

LNG facility?

354
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A Yes. | think they were the owner’s engi neers.
So they were really the liaison involved with the
engi neeri ng desi gn.

Q So ERM has a contract with Texas LNG and so
does Braemar Engi neering?

A Yes, they’ re separate.

Q Okay. And ERM had to work with the Braenar
engi neers in choosing various em ssion sources?

A W worked with Braemar to understand the
em ssi ons sources that they were considering and
including in their design and variations to them

Q Bet wen ERM and Braenmar, who was tasked with
reaching out to vendors for enission sources?

A | nean, it could be either one of us.

Q Did you personally reach out to vendors in
conpiling the em ssion sources?

A | don’t believe I did.

Q Do you know if M riam Hacker reached out to
vendors for the em ssion sources?

A | would say it’s likely that Mriam was
i nvol ved, yes.

Q Is it also possible that sonmeone from Braenar
Engi neering reached out to vendors?

A Certainly.

Q Who had the final say of which vendors woul d
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be used in the Texas LNG facility?

A l"mnot sure. | think that ultimately woul d
be a Texas LNG deci sion, based on advice from Braenar.
Q So that would not be a decision nmade by ERW?

A | don't think it was a deci sion nmade by ERM

Q If there was vendor information conpiled by
Braemar Engi neering, would that have been passed on to
ERM in preparing the application?

A I"msorry. Information on design, you said?

Q For exanple, if Braemar Engi neering had
reached out to a vendor to identify an em ssion source,
any information that was conpiled by Braemar, woul d that
have nmade it to ERW?

A Vell, | don’t know if Braemar woul d reach out
to vendors to identify an em ssion source. Braemar is
tasked with the design of the facility. So they
understand the unit operations. They understand the
equi pment that’s going to be involved in it, but | don't
think they woul d be asking vendors what to put in the
LNG pl ant they’ re desi gni ng.

Q kay. So I'll rephrase the question then. |If
Braemar Engi neering had received em ssion values froma
vendor for a particular technol ogy, would that have been
passed on to ERW?

A. l"mnot sure.
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Q It’s possible that it mght not have been
passed on to ERW?

A | think it would depend on the context. |If
Braemar was taking the lead in reaching out to vendors
for cost information, you know, as part of a BACT
analysis, then I think that information would have been
passed on so we could use it in that analysis.

M5. SAMSON: | can nove on to ny next
topic, or we can break

ALJ CALDERON: | think it's probably a
good time to break. So let’s cone back at -- let’s make
it 1:15.

(Lunch break 11:49 a.m to 1:15 p.m)

ALJ SHENOY: Back on record after our
lunch break. We will continue with the Cross of
M. Bradley by Ms. Sanson.

CROSS- EXAM NATI ON ( Cont i nued)

BY MS. SAMSON:

Q M. Bradley, I’"mnow going to turn to talk
about the heaters at the Texas LNG facility.

A Ckay.

Q | think it’s well established in the record,
so we don’t have to pull up the BACT tables again that
the tables state that the NOx limt for a heater should

be at 0.1 pounds per MVBTU or 0.01 pounds for MVBTU or
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provi de other justification, correct?

A Yes. The table says to propose the best NOx
per f ormance based on the burner configuration and the
fuel gas fires.

Q And the figure in that table is 0.01 pounds
per MVBTU?

A It does match the 0.01, yes.

Q Okay. And, once again, the proposed heaters
at Texas LNGwill be emtting at a NOx | evel of 0.024
pounds per MVBTU?

A That’s what we’'re permtting for, yes.

Q kay. Are you famliar with the APDG 6110
gui dance that TCEQ puts out?

A Yes.

Q Okay. So that guidance is in the admn record

Tab C. The Bates nunber on the bottom of the page is

129. I1'’mnot sure if that will help you.
A I m ght need assi stance.
Q It’s ED Exhibit 5, | believe, which m ght be

easier to find.
A Yep.

Q So without the Bates stanp, it will be page 12

A. Yes, |’ mthere.

Q Okay. So the second paragraph on that page
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states that, "Tier 1 BACT evaluation can be relatively
straightforward in that the technical practicability and
econoni ¢ reasonabl eness of a particular eni ssion
reduction option nmay have al ready been denonstrated in
prior reviews for the sane process and/or industry,"”
correct?

A Yes, that’s what it says.

Q kay. Is it true that, quote, "what has
al ready been denonstrated in prior reviews," quote, is
the anmount that ends up in the TCEQ Tier 1 BACT tabl es?

A Vell, you left out the word "may." So it’s
"may have al ready been denonstrated."” The TCEQ BACT
tabl es are updated. |’mnot sure on what schedul e; but,
you know, over the years they ve updated it as new
| evel s or new technol ogies or work practices for BACT
are established.

Q Wuld a figure be put into the Tier 1 BACT
tables if it hadn’t already been denonstrated in
practice or in a prior permt review?

A | hope not.

Q So it stands that the 0.01 pounds per MVBTU
NOx em ssion | evel would have been denonstrated at a
facility either already in operation or that had been
under permt review?

A. Yes.
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Q Did Texas LNG take any steps to see if

technol ogy at or below the submission limt, the 0.01
pounds per MVBTU, was in use or had been permtted at an
LNG facility wi thout the use of SCR?

A We took a | ook the RACT/ BACT/ LAER
Cl eari nghouse, as has been described previously. W
| ooked specifically at hot oil heaters. W found twelve
other facilities. One of themwas, | guess, Lone Star
Fractionators, which | think it was stated yesterday is
an LNG facility. It is not. [It’s a natural gas
fractionation facility. They' re entirely different
facilities. And aside fromthat one, which I think
was -- well, it's in the Houston area, where | live, in
a nonattainnment are. So it wasn't one we consi dered.
The ot her sources were all above the |evel that we ended
up proposi ng.

Q So did you only performthat one search of the
RBLC for hot oil heaters?

A | think that we m ght have perforned, you
know, nmultiple searches of the RBLC. The one |’ m nost
aware of, because | went back and checked it, was
leading up to this for hot oil heaters.

Q And in that search you did not find the
Freeport LNG facility?

A That’ s right.
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Q Did you submt any information about your RBLC

searches to TCEQ? And |I’msorry. Wen | say "you,"
Texas LNG

A Right. Yes, | understand that.

Vell, it was not -- | don't believe it
was in the application. There m ght have been a
di scussion with an engineer at the tine about it, but I
don’t know whether we submitted information about our
RBLC sear ch.

Q Do you know that there was a discussion with
the permt reviewer about the RBLC search?

A No, | don't.

Q Besi des the search of the RBLC, did anyone at
Texas LNG | ook at other operational or permtted LNG
facilities to see if heaters wi thout SCR technol ogy were
operating at 0.01 pounds per MVBTU for the NOX
em ssi ons?

A I’mnot sure if people -- if those of us
wor ki ng on the application | ooked at that. W relied
ultimately on Sansung Engi neering, which has engi neers
all over the world and in the U S. And we explained to
them what we were trying to achieve in terns of the TCEQ
Tier 1 BACT.

Q Did you tell Sanmsung that you were trying to

achi eve 0.01 pounds per MVBTU for the NOx em ssions?
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A | think we would have communi cated that. The
Tier 1 BACT table is avail able for everybody to see.

Q And you woul d have specifically asked for
technol ogy at that em ssions |evel ?

A W were | ooking for the best NOx perfornmance,
exactly the language that | already read fromthe Tier 1
BACT |ist, yes.

Q For the thermal oxidizers did anyone at Texas
LNG | ook to other operational or permtted LNG
facilities to see what their limts for NOx were on
their thermal oxidizers?

A | don’t know whether they did. W achieved
BACT. If you look at the Tier | table, it says 0.06 or
| ess. W achieved 0.06; we neet BACT.

Q Are you aware that the Rio Gcande LNG facility
has thermal oxidizers that operate with BACT for NOx at
a rate less than the 0.06 pounds per MVBTU?

A Yes, |’ve seen that they have a slightly | ower
value that’'s listed in the permt application. | also
know what the word "or" means in the definition, the

definition of the word "or. It’s in the table. It
says, "0.06 or less.” And we net 0.O06.

Q Are you aware that there’s a facility in
Lake Charles that operates at an even | ower NOX

em ssions level -- or that it’'s permtted with thernal
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oxi di zers to operate at an even | ower NOXx em ssions
[imt of 0.035 pounds per MVBTU?

A | don’t remenber specifically |ooking at that
application leading up to this, but we net the Tier 1
BACT.

Q kay. So l'd like to | ook at Tab D of the
adm n record, which is what the -- it’s really part of
the application submtted by the Applicant.

A Ckay.

Q So it’s Bates stanped as Texas LNG 00049.

M5. ADAMS: Do you mind if | help him
find it?

M5. SAMSON: Onh, sure.

M5. ADAMS: Hannah, can you tell ne the
nunber agai n?

M5. SAMSON: 49 is the Texas LNG Bates.

MS. ADAMS: 409?

MS. SAVMSON: 049, 49.

ALJ SHENOY: Wiile we’'re getting set up,
let’s just go off the record for a nonent.

(Monentarily off the record.)

Q (BY M5. SAMSON) Are you there, M. Bradley,
at Bat es stanped page 49?

A Yes, |I'’mthere.

Q Okay. So this is what you proposed to TCEQ in
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regards to the heat transfer fluid heaters, which are at
Section 5.5 | abel ed HTF Heaters, correct?

A Yes.

Q And it goes on for a little bit on page 49 and
then a little bit on page 507

A Yes.

Q That’ s the entire docunentation that you
submtted to TCEQ in regards to the heaters?

A In the application, yes.

Q In the application. GCkay.

Did anyone at TCEQ ask you to provide
nor e supporting docunentation about the heaters proposed
at Texas LNG?

A First of all, I'd like to just add to ny prior
response. You asked if this was the entirety. | would
add that Table 5-3 is, of course, much nore detail ed.

Q Sure. And Appendix D includes two tables, Bl
and B2, about the cost analysis for SCR?

A That’s right. And those nunbers are
sunmmari zed here in the text.

As far as your question about did
anybody -- did you ask if anybody asked for additional
i nformation?
Q More docunentation, nore information from TCEQ

to Texas LNG
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A | don’t recall if they did.

Q Did anyone from TCEQ ask Texas LNG for cost
anal ysis on other heaters that al so used ultra-Iow NOx
bur ner technol ogy?

A | don’t know whet her they did.

Q Okay. We might conme back to the application
inamnute; but first, |I’mgoing to show you a portion
of a docunent that was produced by Texas LNG It is
Texas LNG Bat es nunber 031536. It’'s a portion of an
Cct ober 2015 draft of the permt application.

M5. SAMSON:  Your Honor, may | approach
to give copies to hinf

ALJ SHENOY: Yes.

M5. SAMSON: So, like | said, it’s only a
portion of that draft application as it pertains to the
HTF heaters.

ALJ SHENOY: Are you planning to offer
this, Ms. Sanson?

M5. SAMSON:  Yes.

ALJ SHENOY: So this would be Vecinos 21?

M5. SAMSON: Exhibit 21.

ALJ SHENOY: Do you want to offer it now?

MS. SAMSON:  Yes. Like | said, this was
produced in Texas LNG s discovery. So I'd like to nove

to admt it as Veci nos 21.
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(Veci nos Exhibit 21 offered.)

ALJ SHENOY: (kay. Hearing no
obj ections, Vecinos Exhibit 21 is admtted.
(Veci nos Exhibit 21 admtted.)

Q (BY M5. SAMSON) Ckay. So as | stated, this
is a portion of that draft application from Cctober
2015; and I'd like to point you to the sane section, 5.5
on the heaters.

A Uh- huh.

Q And this is Texas LNG 031577. At the very
| ast sentence of that page it says, "The projected
potential for em ssions for NOx are 0.05 pounds per
MVBTU, " correct?

A | see that’s what we wote in the draft
docunent, yes.

Q And on, not the next page, but what is Texas
LNG 031579 --

A Yes.

Q -- the second paragraph on the page says,
"Texas LNG al so reviewed costs associated with
installing ultra-low NOx burners on the HTF Heaters.
Estimated cost per ton NOx associated with this control
is approxi mtely $6, 960 per ton of NOx renoved,"
correct?

A. | see that’s what we wote in this draft
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docunent .

Q And it says, "The full cost analysis and basis
for calculations is included in Appendix D" right?

A Yes.

Q Okay. And you're indicating that this is a
draft docunent?

A Yes. That’'s what it’'s |abeled as, and that’s
how you introduced it to ne.

Q Yes.

How di d Texas LNG becone aware of heaters

with a NOx emssion |imt of 0.024 pounds per MVBTU?

A | don’t recall exactly how we did.

Q Was it in |ooking at other facilities that had
been permtted or applied for permtting?

A | think it was probably a conbination of
things. It was the RBLC database. | think it was
tal king to Braemar about the design requirenments and
what we were trying to achieve to satisfy Tier 1 BACT.

Q Could it have been based off of infornation
provi ded by a vendor?

A For this 6,9607?

Q Sorry. For a heater that has a NOx em ssion
of 0.024 pounds per MMVMBTU. Could that have cone to your
awar eness t hrough sonething a vendor told either ERM or

Braemar Engi neeri ng?
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A | suppose it could have.

Q kay. So also in this draft document on
what’'s marked Texas LNG 031578, at the very | ast
sentence on that page it says, "The cost effectiveness
of an SCR systemis estimated to be $35, 000 per ton of
NOx renoved," correct?

A That’s what it says, yes.

Q kay, M. Bradley.

M5. SAMSON: May | approach again, your
Honor ?
ALJ SHENOY: Yes.

Q (BY MR NORTON) |’ m handing you Veci nos
Exhi bit 22, produced during Texas LNG s discovery. |It’s
an e-mai|l dated Cctober 27th, 2015; and it’s from M riam
Hacker to yourself.

M5. SAMSON:  And, your Honor, |’ m going
nove to admit this exhibit, which is 22.
(Veci nos Exhibit 22 offered.)

ALJ SHENOY: Any objections?

M5. ADAMS: |'msorry. | was still
reading it.

| would just raise the sane hearsay
objection. This is an e-mail fromMriam Hacker. 1It’s

an out-of-court statenent, and she’'s offering it as

evidence for the truth of the matter asserted. [t’s

Integrity Legal Support Sol utions
WWW. i ntegrity-texas.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

11/ 21/ 2019

369

i nadm ssi bl e hear say.

M5. SAMSON:  Your Honors, it is not
hearsay because it’'s a statenment of a party opponent or
an agent or enployee of a party opponent while within
t he scope of their work done for the party opponent.

M riam Hacker was enployed at ERM W’ ve already heard
testinmony to the effect.

ALJ SHENOY: The objection’ s overrul ed.
Exhibit 22 is admtted for Vecinos.

(Veci nos Exhibit 22 admtted.)

Q (BY Ms. SAMSON) M. Bradley, | mght have
m sspoken spoken before. This e-nmail was sent by you to
Ms. Hacker?

A That’ s correct.

Q Apol ogi es for that.

And the second sentence states, "The SCR
argunment is good, but the ULAB argunent on the HTF
heaters won’t fly." And that’s in reference to this
Oct ober 25th draft?

A Is that what was attached?

Q There is an attachnent that states Texas LNG
Air Permt Application 102025 comments i ncor por at ed.

A So do you know whether there was a prior
e-mail in the chain that had sone attachnents?

Q This is what was produced to nme in discovery.
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This is the only prior draft that included a cost
analysis -- and | can represent that in ny review of
di scovery, the only draft | saw that included cost
anal ysis of a UNLB heater.

A I think that’s fine.

Q Okay. So you' d be in agreenent that that
statenent was in reference to this Cctober 2015 draft?

A They’ re reasonably connected, yes.

Q Ckay.

A And | think that | phrased this e-mail how
woul d phrase a conversation in person, which is to say
that I know from experience, as | wal ked through with
M. Arthur at the beginning, you know, what TCEQ woul d
need to consider econom cally reasonable. And for
sonmet hing |i ke NOx control, something |ike $7,000, which
was one of the options we were considering. Again, this
is five nonths before the application got finalized. So
I’mletting Mriamknow | don't think that’s a
sufficient argunment. And that’'s pretty nuch it.

M5. SAMSON:  Your Honors, I'’mgoing to
ask that that whole portion of dialogue be stricken from
the record because it’s not responsive to any question
that | asked the w tness.

ALJ SHENOY: There was no pendi ng

guestion to which the witness was offering answers, so
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we will not consider that part of his answer.

THE WTNESS: | thought | was adding.

ALJ SHENOY: You thought you were
expandi ng on your prior answer?

THE W TNESS: Yes, she asked ne.

M5. SAMSON: | asked if that sentence was
contained in the e-mail and tried to pin down the
docunent that it was in response to.

ALJ SHENOY: | think that you had
answered that question. M. Adans will have a chance to
go back with you if you want to expand on it.

THE W TNESS: Ckay.

Q (BY M5. SAMSON) So also in the Cctober 2015
e-mail it says, "The full cost analysis wll be included
in Appendix D." So I’mgoing to --

M5. SAMSON: If | may approach?

ALJ SHENOY: Yes.

Q (BY M5. SAMBON) | have an -- actually, sorry.
Before | do that, if we | ook back at the permt
application -- and we'’ve already stated that submtted
within the permit application were two tables, Bl and
B2; and both those tables were cost analysis for SCR,
correct?

A That’ s correct.

Q There was no cost anal ysis provi ded by Texas
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LNG to TCEQ regarding an ultra-low NOx burner

t echnol ogy?

A Ri ght, because we were proposing ultra-|low NOx
bur ners.
Q Ckay.

M5. SAMSON:  So now | 'm goi ng to approach
to hand the wi tness what has been marked as Texas LNG
016691. This is a table that was produced in discovery
by Texas LNG And simlar to the tables that were
produced yesterday, it was produced in its native
format; but | have showed themto Counsel for Texas LNG
And there are a nunber of tabs on the native format, so
this is four of the tabs printed off, not the entire
docunent .

ALJ SHENOY: So you said that you
provided this to Ms. Adans so that she can confirmthat
it actually | ooks like what...

M5. SAMSON: | provided this because it
was produced as confidential. So | provided it with the
PDF production and also printed it out because there was
sone di scussi on about how to deal with the native fornmat
of the docunent. So there’'s been no alteration to the
docunent .

ALJ SHENOY: kay. And as far as the

confidentiality concern, that’s been addressed?
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M5. SAMSON:  Yes, we did run it by Texas
LNG.
M5. ADAMS: W don’t have any objections
to this docunent, your Honor.
ALJ SHENOY: kay. So this will be
Veci nos Exhibit 23 that’'s adm tted.
(Vecinos Exhibit 23 admtted.)
M5. SAMSON: And | woul d nove to have
this admtted into evidence.
ALJ SHENOY: It is admtted as
Exhi bit 23.
M5. SAMSON: Oh, |'’msorry.
Q (BY M5. SAMSON) So the e-mail, M. Bradley,
that we were | ooking at was dated October 27th, 2015,
correct?
A That’ s right.
Q Okay. And this set of tables on Table 1A the
date says QOctober 26th, 2015, correct?
A That’ s correct.

Q And this set of tables does have a Table D3,

correct?
A | do see that, yes.
Q Okay. And so does it sound reasonabl e that

this would be the table that supports the cost per NOx

per ton of NOx renoved that’s in the October 2015 draft?
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A The pounds per ton of NOx reduced in this

table that we had as far as our draft calculations five
nont hs prior to this application has the nunber 6,960
that nmentions or that -- I'msorry -- is the sane as
what’'s in the draft that goes along with the tabs that |
see here that this is an 80 percent control efficiency,
and it was already a |l ow NOx burner, ultra-Iow NOx or
not, 80 percent. W were going to reduce that | ow NOx
burner by an additional 80 percent. So maybe that’s
part of what Mriamwould have gone back to take a | ook
at in the response to ny prior e-mail.

Q Did you review the testinony provided by the
Executive Director in this matter?

A | did.

Q Did you see where Dr. Gautam said that an
ultra-1ow NOx burner could reduce em ssions by up to
80 percent?

A Yes.

Q So if we look at this, Table D3, the top
nunber, the natural gas NOx before control, that’s the
uncontrol |l ed em ssions?

A Uncontrol |l ed em ssions using a | ow NOx burner,
yes.

Q This is the uncontroll ed em ssions before

control technology is applied to a heater?
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A Vell, it says "before control." But | know
from experience that the range which you re talking
about, .047, it’'s already a | ow NOx burner.

And back to the | ast question,
Dr. Gautanis testinony, | believe, tal ks about, you
know, a reduction from-- the ultra-low NOx is not a
further percentage reduction off of low NOx. They're
not conpound. You don’t conpound the percentages.

Q What woul d an uncontrol |l ed em ssion without a
| ow NOx burner be?

A Well, nost burners actually are -- let ne
t hi nk about this for a second.

It would certainly be higher than .0747.
It mght .06 or .08.

Q Is this the first set of cal culations that
Texas LNG did for -- this Cctober 2015 set of
calculations, is this the first set of calcul ations that
Texas LNG did for SCR and ultra-1ow NOx burners?

A | don’t know. We worked on this for several
nmonths. | think we had -- | know we had em ssion
cal culations prior to this.

Q But you don’t know if this is the first set of
cost cal cul ati ons?

A Yeah, | don’'t know.

Q And after the ultra-Iow NOx burner technol ogy
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is applied in this table, the controlled em ssion gets
down to 0.009 pounds per MMBTU, correct? That's the
second -- on the D3 table, that’s the second figure? It
just states 0.009 pounds per MVBTU?

A Yes. | reviewed this spreadsheet, and we’'re
reduci ng the top nunber by about 80 percent.

Q And the resulting em ssions level is 0.009
pounds per MVBTU?

A I f you reduce the top nunber by 80 percent,
yes, that’s the result.

Q And, again, this is at the cost per ton of N
reduced per $6, 960?

A Yes, this is our prelimnary calculation or a
prelimnary cal cul ati on.

Q OCkay. But the burner and installation costs
used in this table is based off of a specific burner.
At the bottom Footnote 1 it states, "Burner and
installation costs are based on Vendor John Zi nk Next
Generation burners"?

A That’ s what the footnote says, yes.

So do you have a copy of that URL?
M5. SAMSON: | will ask for that

statenent to be stricken fromthe record. That's
nonr esponsi ve to the question.

THE WTNESS: It’s part of the footnote,
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imedi ately after the footnote.
ALJ SHENOY: So you were just asking if
there’s a copy?
THE WTNESS: That’s right.
ALJ SHENOY: It’s overruled. It will be
taken for what it is.
Q (BY M5. SAMSON) So was the rate of -- the
0. 009 pounds per MVMBTU in terns of ppm NOXx em ssions,
that’ s equivalent to about 10 ppnf®
A | think it would be a little bit [ ower than
t hat .
Q 8 ppms, 9 ppnms?
A In that range, probably close to 8.
Q Was the rate of 8 ppmto 10 ppm ever presented
to you at any other point in devel oping the Texas LNG

permt application?

A | don’t renmenber. W might have had the sane
nunber in a draft a week later. |'’mnot sure.
Q Did a vendor -- did information fromthe

vendor ever point to the fact that 10 ppm was an
em ssions | evel available for ultra-low NOx burners?
A I don’t know specifically.
Q If that figure was obtained by Braener
Engi neering, would it be passed on to you?

A | think it’s likely it would happen.
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M5. SAMSON:  Your Honor, can | approach

agai n?

ALJ SHENOY: Yes.

M5. SAMSON: This is a series of e-mails
al so produced by Texas LNG These are e-nmils between
engi neers at Braemar Engi neering, again, under contract
at the tinme with Texas LNG And they were produced in
t he course of discovery, so |l’'d |ike to have them
adm tted as Veci nos Exhibit 24.

(Veci nos Exhi bit Nunber 24 offered.)

M5. ADAMS: May | have just a nonent?

ALJ SHENOY: Yes.

M5. ADAMS: No, objection, your Honor.

ALJ SHENOY: kay. Hearing no objection,
Veci nos Exhi bit Nunber 24 is admtted.

(Veci nos Exhi bit Nunber 24 admtted.)

Q (BY M5. SAMSON) Ckay. So I'’mgoing to turn
to the third page of this exhibit, which is Bates Texas
LNG 042300.

A Yes.

Q And David d essner has sent an e-mail to
M riam Hacker in February of 2016 that states, "W are
still working on the NOx BACT | evel for the HTF heater,
and a couple of vendors have told us that it is in the

19- to-20-ppmrange,"” correct?

Integrity Legal Support Sol utions
WWW. i ntegrity-texas.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

11/ 21/ 2019

379

A Yes, | see that’s in the e-mail.

Q Okay. And another e-nmail forwarded from
M riam Hacker to you on February 18th, 2016 descri bes
sone comments that FERC had made regardi ng HTF heaters
that were submitted to FERC, correct?

A That’s what it [ ooks |like she is referring to.

Q Was it the comments fromFERC that led to
Texas LNG | ooking for HTF heaters with ultra-|ow NOx
burners at a rate |lower than 0.04 pounds per MVBTU for
NOx em ssions?

A Wl l, not necessarily just for -- | mean, we
hadn’t even put -- the application hadn’'t even been
finalized yet and submtted at that tine.

Q But you had submitted sone pre-filing draft
docunments to FERC at this tine?

A It | ooks |ike we had submtted sone
information to FERC. Yes, it |ooks |ike we had
subm tted sone information to FERC. |'mnot sure if |
was aware of that or not.

Q And you had received comments back from FERC?

A That’s what it | ooks |ike, yes.

ALJ CALDERON: Ms. Sanson, can
interrupt you for one second?
M5. SAMSON:  Sure.

ALJ CALDERON: Can we go off the record?
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(Monentarily off the record.)

ALJ CALDERON: You may proceed.

Q (BY M5. SAMSON) And then on February 24th,
2016 Mriam Hacker sent an e-nmail to you; and this is on
the first page of this exhibit. Are you |ooking where
I m | ooki ng?

A Yes, | am

Q kay. And the second sentence says, "W have
some base calcs for the cost analysis in our original
cal cul ations, but they were not favorable. [|’mnot sure
we need to include them" Do you see that, M. Bradley?

A | see that.

Q Did | read that correctly?

A Yes.

She al so says she was sending nme a draft
for review and asked ne if she could get it back by the
fol | owi ng Monday.

Q When M riam Hacker’'s referring to the cost
calculations that are not favorable, is she referring to
t he Oct ober 2015 cal cul ations for ultra-low NOx burners
where the cal cul ati ons came out to $6, 960 per ton of NOx
renoved?

A |’ mnot sure what she’s referring to. This
e-mail was a few nonths after that, so.

Q Ckay. Thank you
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I’ mgoing to hand you anot her series of
e-mai |l s produced by Texas LNG in discovery.

M5. SAMSON:  And, again, this is a series
of e-mails between various fol ks at Braemar Engi neering;
and these are dated February 15th -- or the nbst recent
ones are dated February 15th, 2016. And they are
e-mails with sone manufacturer quotes in them

So | would like to admt this as Vecinos
Exhi bit 25.

(Veci nos Exhi bit Nunber 25 offered.)

ALJ SHENOY: Ms. Adans, are you stil
| ooking at it?

MS. ADAMS: Yes. There are sonme e-mails
in here that are not froma party representative, so
do just need to review this.

No objection, your Honor.

ALJ SHENOY: That is Vecinos 25, and it’'s
admtted.

(Veci nos Exhibit Nunber 25 admitted.)

Q (BY M5. SAMSON) So at the very top of this
set of e-mails, M. Bradley, is an e-mail from David
G essner, who is with Braemar Engi neering. And the
second sentence states, "9 ppmmay be difficult to
achi eve without an SCR " correct?

A That’s what it says, yes.
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Q And if you turn to the second page, there's a

forwarded e-mail from Tul sa Heaters that states, "There
are anpl e burner manufacturers in the U S. and Europe

t hat can supply burners capabl e of achievi ng NOx

em ssions of 10 ppm" correct?

A That’s what it says, yes.

Q And so was there any investigation into
manuf acturers that could potentially manufacture a
heater that operated at 10 ppm w t hout an SCR conponent
toit?

A | think we have an e-mail here froma vendor
who is opining that there m ght be burners out there
that can get down to that |evel.

Q Sure, but ny question is: WAs there any
investigation into the statenent to find out if that was
possi bl e or not?

A I’mnot sure if we undertook an investigation,
as you're calling it.

Q Because in October of 2015, you had
encountered cost information for a John Zi nk burner that
coul d get NOx eni ssions down to 0.09 pounds per MVBTU,
and the cost per ton of NOx emtted there was $6, 9607

A Let me go back to that reference.

Yes, we had a cal culation fromBACT in

Cct ober of 2015 that had a starting value of .047,
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reduced it by 80 percent. | already stated that | think

it is not necessarily representative of an ultra-NO
burner and how low it can get. That’s a prelimnary
nunber.

Q Di d anyone from Texas LNG ever submit a
version of Table D3 to TCEQ?

A It was not subnmitted as part of the
application because we were already proposing ultra-NOx
bur ners.

Q Did a copy of that table ever nmake it to TCEQ?

A |’ mnot sure.

Q I"d like to direct you to the Admnistrative
Record Tab C. It will be Bates stanped 650, | believe.

M5. ADAMS: Do you want ne to help him

find it?
M5. SAMSON: | actually have an extra
copy of this -- let ne make sure | do before | say that.
Well, sorry, Jennifer. |If you can -- |
t hought | had another copy. It’'s 651. [|I’'msorry.

ALJ CALDERON: 650 or 6517?

M5. SAMSON: |I'msorry 651. Table D3 is
at the top of it.

M5. ADAMS: Was this pulled out before?

M5. SAMSON: | don’t think it’s been

| ooked at before. 1t nmay be on the back of a page that
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we were | ooking at before.

Q (BY M5. SAMSON) Do you have D3 in front of
you, M. Bradley?

A | do.

Q Okay. So while looking at the October 2015
version of D3, you expressed issue with the 80 percent
control efficiency percentage; but, here, the difference
inthe table is that first nunber, the natural gas NOx
before control figure, correct? That’'s the nunber
that's different fromthe Cctober 2015 version of this
t abl e?

A Ri ght.

Q The Cctober 2015 version has an uncontroll ed

em ssions | evel of 0.47 pounds per MM --

A 0. 047.
Q -- 0.047 pounds per NMVBTU?
A Yes.

Q And this has an uncontrolled figure of 0.024
pounds per MVBTU?

A Yes.

Q kay. And in this table the anount per ton of
NOx reduced has increased to $14, 720, correct?

A That’ s right.

Q But the difference in this table -- it’s stil

based -- sorry. It is still based on the John Zi nk Next
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Generation Burner cost estimates if we | ook at
Footnote 1, correct?

A It has the same footnote. |’mnot sure if
it’s actually based on that nunber or not.

Q But the difference in this table is, again,
that uncontrolled emssions |limt at the very top,
correct?

A Yes. | would say before control. That’'s how
it’'s |abel ed.

Q Before control ?

A Yes.

M5. SAMSON: |’mgoing to approach, with
per m ssion --

ALJ SHENOY: Yes.

M5. SAMSON: -- with another couple of
e-mai |l s produced by Texas LNG during discovery; and |’ m
going to nove to admt this as Vecinos Exhibit 26.

(Veci nos Exhibit 26 offered.)

Q (BY M5. SAMSON) And these e-mails,

M. Bradley, are -- the top e-mail fromMriamto you is
dated March 2nd, 2016, correct?
ALJ SHENOY: [|'msorry. Let ne stop you
Were there any objections to this
docunent ?

M5. SAMSON: |'msorry.
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M5. ADAMS:  No.

ALJ SHENOY: So 26 is admtted for
Veci nos.
(Veci nos Exhibit 26 admtted.)
ALJ SHENOY: Go ahead.
M5. SAMSON:  Thank you.
Q (BY M5. SAMSON) This is dated March 2nd,
2016, correct?
A That’ s right.
Q And the permt by Texas LNG was submitted on
March 24th, 2016 to TCEQ?
A The 23rd or 24th. 1’mnot sure of the exact
dat e.
Q kay. So Mriamsends an e-mail to you and
Ross Hargrove stating, "Ross, you posed one question
about the truth of the statenment and the docunment. The
statenment you cited was included in the |ast version of
this permt application and was |ikely inserted by Dave.
| suggest that we leave it in and |l et Dave change it if
he wants.” Did | read that correctly?
A I’mnot sure to what this is referring; but,
yes, you read it correctly.
Q Is "Dave" referring to David d essner?
A | would guess that it is, yes.

Q And you’'re not sure what statenment this is
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referring to?

A No.

Q So are you certain that it was either
addressed by Dave or fact-checked before it was
submtted to TCEQ?

A Wll, | think any cooments that are nmade in
the draft document are assessed and evaluated. | think
that’ s what we woul d have done, yes.

Q Do you have personal know edge that the
statenment was addressed before the application was
submtted to TCEQ?

A Vell, | don’t renenber what it was, so

can't -- | just don't renmenber what this was.

Q Okay. The next paragraph starts, "Deever, you

have suggested that the BACT section is ’'very brief
considering the argunent we are naking.”" D d | read
that correctly?

A Yes, that’s what it says.

Q Was t he BACT section edited between March 2nd,
2016 and March 23rd or 24th, 20167

A |"d have to take a | ook and see if that
version’ s changed.

Q But you're not sure if that coment was
addressed before it was submtted to TCEQ?

A " mnot sure what was addressed pertaining to
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ny conment .

Q Okay. Regarding the flares at the facility,
in the permit, the draft permt issued by TCEQ are
there any limtations on when the flares can be used as
it pertains to neteorol ogical conditions?

A I’ mnot aware of a special condition limting
operation of the flares. The text of the application
states the intention of when a facility would schedul e
t urnarounds, typically sunmer hours, and what not.

Q But there’s no limtation on the use of flares
for certain weather events in the draft permt?

A Not in this permt. |’mnot aware of weat her
events being a part of any permt conditions that |’ve
been i nvol ved wth.

M5. SAMSON: That’'s all | have,
M. Bradley. Thank you.

ALJ SHENOY: And so Port Isabel is going
now to Cross, correct?

MR. NORTON: Can we take a coupl e of
m nut es, your Honor?

ALJ SHENOY: Sure. Let’s go off the
record.

(Of the record from2:11 to 2:17 p.m)

ALJ SHENOY: W' re continuing the Cross

of M. Bradl ey.
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M. Norton?

MR. NORTON: No questions, your Honor.

ALJ SHENOY: Redirect?

M5. ADAMS: | don't think so.

ALJ SHENOY: That will term nate our
guestions then.

Thank you very much, M. Bradley.

Do we need a nonent to get situated for
your next witness in ternms of docunments?

M5. ADAMS: W' Il clean up over there a
little bit, but we don’t need to take a break.

(Monentarily off the record.)

ALJ SHENOY: Are you ready for your next
w tness, Ms. Adans?

MS. ADAMS: | am

(Wtness sworn by ALJ Shenoy.)

ALJ SHENOY: kay. Be seated and pl ease
spell your first and |last nanme for the court reporter.

THE WTNESS: Sure. M nanme is Lyle
Chinkin, L-Y-L-E CGHI-NK-I-N.

LYLE CHI NKI N,
havi ng been duly sworn, testified as foll ows:
DI RECT EXAM NATI ON

BY MS. ADAMS:

Q Good afternoon, M. Chinkin.
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A Good afternoon.

Q You have in front of you your direct
testinony. Have you had a chance to review that to
determne if it contained any errors?

A Yes, | did, actually; and | did find one
error.

Q Okay. And can you tell us where that is?

A Yes.

Q And for the record you' re on Applicant’s
Exhibit 5 which is your direct testinony?

A Yes. On page 29, line 9 there's a

typographical error, where it says, "limted to | ess
than 3 percent,” it should be "limted to I ess than 8
percent."”

M5. GAINES: |'msorry. Can you say that

nunber again, what you’'re changing it to?
THE WTNESS: Froma 3 to a 8.
Q (BY M5. ADAMS) WII| you just go ahead and
wite that on there, that correction?
A |’ ve done that.
MS. ADAMS: Texas LNG would like to
re-of fer Exhibit Nunber 5.
(Texas LNG corrected Exhibit 5 offered.)
MR. NORTON: No objection.

ALJ SHENOY: Hearing no objections,
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previously admtted Texas LNG Exhibit 5 is substituted

with this one correction and is admtted.
(Texas LNG corrected Exhibit 5 admtted.)
M5. ADAMS: Pass the w tness.
M5. REDDI NG No questions, your Honor.
MR. ARTHUR  No questions, your Honor.
ALJ SHENOY: Go ahead, Ms. Gaines.
CROSS- EXAM NATI ON
BY Ms. GAI NES:
Q Good afternoon, M. Chinkin.
A Good afternoon.
Q My nane is Erin Gaines. | believe we net by
video; is that correct?
A That’ s correct, yes.
Q It’s good to nmeet you in person.
This is the first tinme, in this case,
t hat you have applied TCEQ BACT net hod, correct?
A That’s correct. 1’ve applied BACT around the
country, but this is nmy first tine in Texas.
Q So it's fair to say you're nore famliar with
EPA' s top-down nethod for BACT, correct?
A That’ s correct.
Q And you agree that the two approaches reach
the same results, correct?

A That’'s correct.
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Q In your previous case that you ve worked on
that you di scussed during your deposition related to
power plants. Do you renenber your work in that case?

A Yes, | do.

Q What was the general approach you and your
team took to determ ne what BACT was for those power
pl ant s?

A Wl l, that was a federal case in another state
out side of Texas; and we were tasked with trying to
determ ne what woul d BACT have been historically. This
was, |ike, 15, 20 years ago. So we did the best we
could with the RBLC, |ooking at, you know, what
t echnol ogi es were used that |ong ago to determ ne what
woul d have been a I engthy BACT inplenentation had this
facility inplenmented BACT correctly.

Q And you referred to that, | believe, in your
deposition as a historical BACT analysis, like you re
sayi ng, went back in history; is that correct?

A That’ s correct.

Q And you agree that determ ning BACT today
woul d be different fromthe sources than it was 15, 20
years ago?

A Ri ght, because BACT does evol ve over tine as
t echnol ogy changes.

Q And you agree that the approach you took there
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is not very dissimlar to what goes on in Texas today
with the three-tier approach; is that correct?

A Wll, to be clear, in the state of Texas, as |
understand it, they' ve streamined the process for m nor
sources in particular, where what we did in that case
woul d be alnpbst a Tier Il in Texas’ approach. So we
i ndependently did all those things that are in a
Tier 11l in Texas for that facility, which was outside
of Texas in that case.

Q kay. I'mgoing to read fromyour deposition
to refresh your nenory of your statenment at that tine.
On page 83, Line 11 | asked, "Can you tell nme how, not
t he specifics because |'msure it’'s specific to that
facility, but how you and your team went about
determ ni ng what was BACT for those facilities at that
time?"

You answered, "Well, trying to keep it at
a high level is not very dissimlar to what goes on in
Texas today with the, you know, three-tiered approach,
which is sort of Tier I is -- what were other facilities
who installed controls, you know, cost effectively and
practically were doing across the country."”

Wuld you like to see that answer?

A Yeah. | think that was consistent with what |

j ust said.
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Q |’ msorry?

A I think that answer was consistent with what |
just said. That was a mgjor in a nonattainnent area.

Q Sir, I was just asking -- I’'mallowed to read
fromyour deposition if it’s different than what you' re
sayi ng here today.

A VWll, I'"’mjust clarifying the question |
t hought | was answering in nmy deposition was different
than the one you just asked ne. So | was just trying to
be clear. That’'s all.

Q OCkay. The record will reflect that.

A kay.

Q As part of your work on this case for the
Texas LNG facility, in your opinions about BACT rel ated
to flares, you did not | ook at other technol ogies or
emssions |imts that are in use at other facilities,
correct?

A I"msorry. Can you repeat that again?

Q Okay. As part of your BACT analysis in this
case for flares, you have not | ooked at other
technol ogies or emssions limts that are in use at
other facilities, correct?

A No. | | ooked at the BACT Tier | tables that
TCEQ provi ded.

Q You | ooked at that; and then you did not
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i ndependently | ook at other permts -- other em ssions
[imts and other permts, correct?

A That’s correct.

Q You did not | ook at the RBLC dat abase?

A | did not do that in this case.

Q You didn’t ook at other LNG facilities that

are permtted in Texas?

A That’s correct, | did not do that.

Q Do you agree w nd speed generally increases
wi th hei ght?

A In general that would be true.

Q And the data that you provided in your
pre-filed testinony with the wind rose is at a height of
10 meters; is that correct?

A That’s the wind rose that was used for air
quality nodeling in this case. It looks like I was
supplied that wind rose, that is correct.

Q The hei ght of 10 neters; is that correct?

A That’ s correct.

Q What is the height of the tallest flare at the
Texas LNG facility?

A The tallest flare is about a hundred neters.

Q Are you famliar with the special conditions
in the permt, Texas LNG s permt for flares?

A. | read them | don’t have them nenori zed.

Integrity Legal Support Sol utions
WWW. i ntegrity-texas.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

11/ 21/ 2019

396

Q Sure. W can look at themif you want. |’ m
going to ask you sone general questions about them Are
you aware of a permt requirenment for Texas LNG s
facility that limts the use of flares to certain w nd
condi ti ons?

A Wll, fromnmenory -- | think we should | ook at
it -- ny recollection is there are special conditions
about not being able to see visible snoke fromthe flare
for nore than five mnutes in two hours, if | renmenber
correctly.

Q So --

A And that could be caused by a weat her
phenonenon, so it’'s inplicitly weather rel ated but not
explicitly. There was no wi nd speed limtations.

Q Okay. We're looking at the permt in the
Adm ni strative Record, Bates Nunber 67.

ALJ SHENOY: Is there a way for the
witness to find it, or naybe soneone can help him

M5. SAMSON: | will bring you this copy.

THE WTNESS: That would be great. Thank
you.

Q (BY M5. GAINES) GCkay. Let nme know when
you' ve gotten there.

A So are we on page 3 of Special Conditions.

Q Page 3 of Special Conditions. |Is that what
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you're | ooking at?

A Yes.

Q Okay. So | had asked you: |Is there a permt
condition that limts the use of flares to certain w nd
conditions? And you pointed -- you were recalling a
condi ti on about snoke or visible em ssions?

A Correct. So the letter Dis what | was
referring to of the special conditions.

Q Okay. And letter D does not state anything
about wi nd speeds or certain neteorol ogical conditions,
correct?

A Yes, correct, not explicitly.

Q Okay. That’s my questi on.

And the actual destruction efficiency of
the flare is not a permt requirement -- neasuring the
actual destruction efficiency fromthe flare on an
ongoi ng basis is not a permt requirenment, correct?

A Measuring the destruction? No, that is not a
requi rement of any permt |’ve ever been involved wth.

Q I’ masking you about this permt, sir.

A Ckay. It is not --

Q If you can Iimt your answers to ny questions,
|’ d appreciate that.

A Certainly.

Q Are the actual em ssions fromthe flares
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required to be neasured in this permt, eni ssions of
VOCs, for exanple?

A No, they are not.

Q Is the conposition of the waste gas going to
the flare required to be neasured in this permt?

A It is not a requirenent added to this permt.

Q Is the wind speed at the height of the flare
required to be neasured in this permt?

A No, it is not.

Q Are you famliar with the Flare Task Force at
TCEQ?

A I"mnot personally famliar with the task
force. | know nenbers of the task force and |’ ve read

about them but |'’mnot a nmenber of that task force.

Q But you're aware that it exists, the Flare
Task Force?

A Yes.

Q Have you read any of the publications or
studi es that they have produced as part of that task
force?

A | recently read sonething, and | think you
guys produced a Power Point presentation that the task
force put together.

M5. GAINES: May | approach?

ALJ SHENOY: Yes.

Integrity Legal Support Sol utions
WWW. i ntegrity-texas.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

11/ 21/ 2019

399
Q (BY M5. GAINES) |Is this the presentation that

you revi ewed?

A Yes, this is it.

Q kay.

MS. GAINES: Your Honors, I'll nove to
admt this exhibit as Vecinos 27.

(Veci nos Exhibit 27 offered.)

ALJ SHENOY: Are there any objections?

(No audi bl e response.)

ALJ SHENOY: Hearing no objections,
Vecinos 27 is admtted.

(Veci nos Exhibit 27 admtted.)

Q (BY M. GAINES) |If you turn to page 18 of
this docunent, M. Chinkin, the Bates nunber is
Veci nos 003103 at the bottom

A | see that.

Q kay. At the top of the page it says, "Flare
Performance | npacts, Meteorol ogical Conditions: Wnd,
anbi ent tenperature, humdity, other conditions?" Do
you see that?

A Yes, | do.

Q And t hen under Potential Performance | npacts,
the first one states, "Hi gh wi nds can cause fl ane
separation and result in increased em ssions.” Do you

see that?
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A Yes, | do.

Q The second one is, "University of Al bert study
found crosswinds greater than 5 mles per hour reduced
conbustion efficiency.”

And the | ast one, "Meteorol ogical
conditions are not accounted for in DRE assunptions.”
You said you' ve reviewed this docunent?

A Yes, | have.

Q Okay. Do you have any opini ons about what
t hese studies -- the results of these studies that the
task force has included in the presentation?

A Sure. 1’'ve read lots of literature, including
the University of Albert study. These are all potenti al
i ssues that others have researched and docunented. |'m
not sure how nmuch you want nme to go on

Q Are you relying on that University of Al berta
study to formyour opinion in this case?

A No, I"'mnot. | did this just since you sent
this out the other night. So ny opinion is not based on
what you sent out the other night.

Q Yeah, but you just told nme that you had
revi ewed that study?

A Since you sent this out the other night.

Q Okay. And the study found that crossw nds

greater than 5 mles per hour reduced combustion
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efficiency fromflares, correct?

A Well, nmy quick read of the study, given the
amount of tinme we had --

Q kay. I'mactually -- that’s what this
docunent says. And then you --

M5. GAINES: | don’t believe your counsel
has di scl osed any additional studies he has read.

M5. ADAMS: So the history here is on the
eve of trial, they produced this presentation, literally
the day before we started, as a suppl enental disclosure.
And M. Chinkin reviewed it and saw the reference to the
study and said, "I wonder what the study said.” And he
went and | ooked at it. So it's not a basis of his
opi ni on.

But | do think it’s inappropriate to ask
hi m about a |line and then refuse to | et him expand on
the study --

M5. GAINES: |If he’'s going to expand upon
it, then | think we should introduce that study.

ALJ SHENOY: The Al berta study?

M5. GAINES: Yes, the University of
Al berta study.

ALJ SHENOY: Ms. Adans?

M5. ADAMS: | don’t have the study. |1’ ve

never |ooked at the study, so | don’'t guess | care if it
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goes into evidence. W have a lot of wind studies in
evi dence, but | don’t have it nor have | ever seen it.
So 1'd like to take a look at it.

ALJ SHENOY: Before we have M. Chinkin
opi ni ng about sonething that’'s -- | nean, he can use
hearsay in formng opinions; but | don’t want a
previ ously undi scl osed opinion to be put out there for
other parties to have to respond to when we’ve prevented
ot her experts from doing that as well.

Q (BY M5. GAINES) Let me just ask you to
turn to a new page, then, in this docunent, page 26,
Veci nos 003111.

A Ckay. |'mthere.

Q And the second bullet point states, "Snal
di fferences between the assuned DRE and the actual DRE
can result in big differences between the actual and the
reported em ssions.” Do you agree with that statenent?

A Wll, it’s a math question. |f you cut your
noney in half, you have to double your noney to get back
to where you were. So that’s a semanti c.

Q But you have no reason not -- page 26 --
you' re saying you agree with that statenent because it’s
basic math? 1s that what you re saying?

A I"msaying it’s semantics to say it’'s a big

difference froma small change.
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Q Ckay.

A That’s just how you refer to nunbers. If you
doubl e your nunber, is that a big change? |If you half
your nunber, is that a big change? It’s semantics.

Q | see. So you don’t have an opinion because
of the term"big." But if we go down, | believe they do
provi de an exanple: |If the DRE is 99 percent, then the
estimted VOC em ssions are two tpy, tons per year; is
that correct?

A That’ s correct.

Q And then if the DRE is 98 percent, then the
estimated VOC em ssions doubles to 4 tpy. Do you agree
with that math?

A Correct. That’s what | was just saying. Wen
you nake a 1l-percent change on a 2-percent nunber, it
can have what | ooks |ike a bigger effect.

Q Ckay.

M5. GAINES: No further questions.

ALJ SHENOY: Port |sabel ?

MR. NORTON: We have no questions, your
Honor .

ALJ SHENOY: Ms. Adans?

M5. ADAMS: One brief foll ow up.

*
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REDI RECT EXAM NATI ON

BY MS. ADAMS:

Q Now, M. Chinkin, if you turn in that sane
docunent to Bates page 3098 or page 13, as | abeled on
the slide, is there anything on that slide that gives
you information on what the assunmed destruction renoval
efficiency rate is for a flare?

A Yes, there is.

Q And where is that?

A In the mddl e section under 30 TAC 116,
Permts for New Mddified Sources, the third bullet down
tal ks about the "renoval efficiency is assunmed to be 98
or 99 percent when the flare neets 40 CFR 60. 18
requi renments.”

Q And do you know whether that’s true for
el evated flares?

A That’s true whether the flare is el evated or
at the ground.

M5. ADAMS: That's all.

ALJ SHENOY: kay. Any Recross on that
limted scope of Redirect?

M5. GAINES: No, your Honor.

ALJ SHENOY: Thank you, M. Chinkin.

Let’s go off the record.

(Of the record from2:40 to 2:49 p.m)
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ALJ SHENOY: Ms. Adans?

M5. ADAMS: Applicant’s position is that
if -- 1 believe fromJudge Cal deron’s reading in the
begi nning that the parties and the judges are in
agreenent that submtting the Adm nistrative Record into
evi dence neets prima facie denonstration that the draft
permt neets all |egal and technical state and federal
requirements. And if the parties are in agreenent on
that, then, we stand by what’s in the Adm nistrative
Record and the direct testinony submtted; and we have
not hi ng further.

ALJ SHENOY: And that is what we read
into the record, the standard that’s been adopted by the
TCEQ in the CFDs that have gone forth so far.

Does any other party have any comments?

MR NORTON: If | what understand her to
say is that once they submtted the Adm nistrative
Record into the record of this proceeding -- which
happened back on Monday, | think, or even at the
prelimnary hearing --

ALJ CALDERON: At the prelimnary
heari ng.

MR. NORTON: -- that the burden was
changed over; there was a presunption that attached when

it got put into the record that day, then | agree that a
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presunption was legally attached to it at that point.
And what we’ve been here doing all this tine is to test
whet her that was a valid presunption or whether it’s
been rebutted, so.

ALJ SHENOY: So everyone is in agreenent?

(No audi bl e response.)

ALJ SHENOY: W had asked at the
begi nning of the hearing -- which, | was going to say
early this week, but that was yesterday -- that the
parties tal k about a briefing outline. And | don't
think you’ ve had a chance to do that, probably; but we’d
ask if you can submt it -- | don’t know -- next week is
a short week. ..

MR. NORTON: Can | ask when the
transcript is going to be ready?

ALJ SHENOY: Let’s go off the record.

(Of the record from2:51 to 2:55 p.m)

ALJ SHENOY: \VWhile we were off the
record, we discussed next steps, deadlines, and process;
and we have agreed with the parties that by the cl ose of
busi ness on this com ng Monday, which is Novenber 25th,
the parties will submt either a single agreed briefing
outline with the three referred issues that remain and
sub- heads that they can agree on; or they' |l submt

their conpeting outlines if they' re unable to agree.
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So, again, by the end of the day, close

of busi ness on Novenber 25th. And Judge Cal deron and |
will attenpt to get that turned around and back to the
parties as soon as possible so that you have a confirned
outli ne.

Your deadlines have already been spelled
out in other orders and have not changed.

Does any party have any questions about
process or anything el se?

MR. NORTON: Do we know when we can get a
rough of the transcript?

(Monentary discussion with the reporter
off the record.)

ALJ SHENOY: Once we’'re off the record
here, if you-all want to confer and make sure that the
court reporter has your contact information and whatever
needs to be done, you can certainly do that.

It’s only 3:00 o' clock, but I think that
we have someone coning to close up the roomsoon. Does
anyone need accomodations in terns of renoving boxes
from here by 5:007?

MR. ARTHUR  Could | nake one point in
regards to the transcript? So the TCEQ -- well, 11
just speak frankly: We don’'t pay for a transcript, so

we rely on the transcript being filed with the TCEQ
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Is that your intention, to file it at the
Agency?

(Monentary discussion with the reporter
off the record.)

M5. ADAMS: W can file it.

MR. ARTHUR  (Okay. Thanks.

ALJ SHENOY: Any ot her questions?

(No audi bl e response.)

ALJ SHENOY: Thank you-all very nmuch. It
was a very interesting two days, lots of things for us
to go back and | ook at and understand; and we’re | ooking
forward to your closing argunents, also.

W’ re adj our ned.

(Hearing adjourned at 2:58 p.m)

408

Integrity Legal Support Sol utions
WWW. i ntegrity-texas.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

11/ 21/ 2019

409
CERTI FI CATE

STATE OF TEXAS )
COUNTY OF TRAVIS )

|, Debbie D. Cunningham Certified Shorthand
Reporter in and for the State of Texas, do hereby
certify that the above-nentioned matter occurred as
her ei nbef ore set out.

| FURTHER CERTI FY THAT t he proceedi ngs of such
were reported by nme or under ny supervision, |ater
reduced to typewitten formunder ny supervision and
control and that the foregoing pages are a full, true,
and correct transcription of the original notes.

I N WTNESS WHEREOF, | have hereunto set ny hand

and seal this 4th day of Decenber, 2019.

Debbi e D. Cunni ngham

Certified Shorthand Reporter

CSR No. 2065 - Expires 6/30/21

| NTEGRI TY LEGAL SUPPORT SOLUTI ONS
P. 0. Box 245

Manchaca, Texas 78652

WWW. | ntegrity-texas.com
512-320-8690; FIRM # 528
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