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1. INTRODUCTION AND PURPOSE OF TESTIMONY

Please state your name and occupation.

My name is Devi Glick. I am a Senior Principal at Synapse Energy Economics,
Inc. (“Synapse”). My business address is 485 Massachusetts Avenue, Suite 3,
Cambridge, Massachusetts 02139.

Please describe Synapse Energy Economics.

Synapse is a research and consulting firm specializing in energy and
environmental issues, including electric generation, transmission and distribution
system reliability, ratemaking and rate design, electric industry restructuring and
market power, electricity market prices, stranded costs, efficiency, renewable

energy, environmental quality, and nuclear power.

Synapse’s clients include state consumer advocates, public utilities commission
staff, attorneys general, environmental organizations, federal government

agencies, and utilities.

Please summarize your work experience and educational background.

At Synapse, I conduct economic analysis and write testimony and publications
that focus on a variety of issues related to electric utilities. These issues include
power plant economics, electric system dispatch, integrated resource planning,
environmental compliance technologies and strategies, and valuation of
distributed energy resources. I have submitted expert testimony before state utility

regulators in more than a dozen states.
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In the course of my work, I develop in-house models and perform analysis using
industry-standard electricity power system models. I am proficient in the use of
spreadsheet analysis tools, as well as optimization and electric dispatch models. I
have directly run EnCompass and PLEXOS and have reviewed inputs and outputs

for several other models.

Before joining Synapse, I worked at Rocky Mountain Institute, focusing on a
wide range of energy and electricity issues. I have a master’s degree in public
policy and a master’s degree in environmental science from the University of
Michigan, as well as a bachelor’s degree in environmental studies from
Middlebury College. I have more than eight years of professional experience as a
consultant, researcher, and analyst. A copy of my current resume is attached as

Exhibit DG-1.

On whose behalf are you testifying in this case?

I am testifying on behalf of Sierra Club.

Have you testified previously before the Public Utility Commission of Texas

(“Commission” or “PUCT”)?

Yes. I submitted testimony in Texas PUC Docket No. 49831, Docket No. 50997,
Docket No. 51415, and Docket No. 52487.

What is the purpose of your testimony in this proceeding?

In this proceeding, I evaluate the recent historical performance of Entergy Texas,
Inc’s (“ETI”) coal plants at Unit 6 of the Roy S. Nelson Generating Plant
(“Nelson 6”) and Big Cajun 2 Unit 3 and how they are likely to perform going

forward. I review steps the Company has taken to evaluate the plants’ economics
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and secure replacement resources. Finally, I provide my recommendations for ETI
to commit to certain dates for plant retirement and outline steps the Commission

should take to encourage such a commitment by ETI.

How is your testimony structured?
In Section 2, | summarize my findings and recommendations for the Commission.

In Section 3, I describe Nelson 6 and Big Cajun 2 Unit 3 and discuss ETI’s

current deactivation plans for the units.

In Section 4, | summarize my analysis on the historical performance of each unit
based on data I received from the Company. I review the unit deactivation studies
that ETI completed for Nelson 6 and that the Plant operator, Cleco,' created for

Big Cajun 2 Unit 3. I then outline the costs avoided with early retirement.

In Section 5, I discuss ETI’s minimal efforts to procure replacement resources for

Nelson 6 and review the Company’s replacement resource options.

What documents do you rely upon for your analysis, findings, and

observations?

My analysis relies primarily upon the workpapers, exhibits, and discovery
responses of ETI’s witnesses. I also rely on public information from other PUCT

proceedings and other publicly available documents.

!'Cleco Power, Cleco Cajun, LLC, and Louisiana Generating, LLC (together, “Cleco”).
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2. FINDINGS AND RECOMMENDATIONS

Q

A

Q

A

Please summarize your findings.

My primary findings are:

1.

Both Nelson Unit 6 and Big Cajun 2 Unit 3 have historically incurred
costs in excess of their market energy and capacity values. These excess
costs have been passed on to ETI ratepayers.

ETI’s own unit deactivation analysis for Nelson Unit 6 and Big Cajun 2
Unit 3 shows that it costs less to retire and replace the units in

- respectively than to invest the required capital and maintenance costs
to maintain them.

ETI was not proactive in evaluating replacement resources for Nelson 6
despite knowing for nearly a decade that it would incur high
environmental compliance costs to comply with sulfur dioxide (SO2)
regulations.

ETI did not take an active role in operating and maintaining Big Cajun 2
Unit 3, or in studying and planning for the unit’s retirement and
replacement in recent years.

Please summarize your recommendations.

Based on my findings, I offer the following recommendations:

ETI should commit to a retirement date for Nelson 6 of no later than-
and preferably sooner.

ETI should commit to a retirement date for Big Cajun 2 Unit 3 of -

The Commission should limit ETI’s spending at Nelson 6 and Big Cajun 2
Unit 3 to only what is required to maintain reliable operations through

_, respectively—the dates ETI determined are the optimal
end of life for each unit—and consider short-term capacity market



(U, TS

10

11

12

13

14
15
16
17
18
19

purchases as an alternative to any large investments at either plant. The
Commission should required ETI to seek pre-approval for any investments
at these plants above $1 Million between now and when they retire.

3. ETI HAS NOT COMMITTED TO RETIREMENT DATES FOR ITS PLANTS AT NELSON 6

AND BI1G CAJUN 2 UNIT 3

Q What is ETI proposing in this docket related to Nelson 6 and Big Cajun 2
Unit 3?

A ETI is seeking approval to include in rates costs to operate and maintain Nelson 6
and Big Cajun 2 Unit 3. This includes capital expenditures and operations and

maintenance (O&M) costs incurred during the test year.

Q What is the application test year?

A The application is based on a 12-month test year ending December 31, 2021.?

Q Please provide an overview on Nelson 6 and Big Cajun 2 Unit 3.

A Nelson 6 is a 521.4 MW coal-fired power station located in Westlake, Louisiana
within the West of the Atchafalaya Basin (“WOTAB”) load pocket. Nelson 6 is
jointly owned by ETI (29.75%), Entergy Louisiana, LLC (“ELL”) (40.25%),
EAM Nelson Holding, LLC (10.9%), Sam Rayburn G&T, Inc (10%), and East
Texas Electric Cooperative (“ETEC”) (9.1%). Nelson 6 went into service in

1982 and is currently 40 years old.*

2 ETI Application, page 2.
3 Direct Testimony of Beverley Gale, page 7.
4 Direct Testimony of Anastasia R. Meyer on behalf of ETI (“Meyer Direct”), page 13.
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Big Cajun 2 Unit 3 is a 554.5 MW coal-fired power plant located near the
Mississippi River in New Roads, Louisiana. Unit 3 is jointly owned by Louisiana
Generation, LLC (58%), ELL (24.15%), and ETI (17.85%). It is operated by
Cleco Cajun LLC. The unit went into service in 1983 and is currently 39 years
old.> ETI is a minority owner and states in its application that it has limited

control over the ongoing operations and retirement of Unit 3.6

Q What is the undepreciated balance at each plant?

A The plant balances for Nelson 6 and Big Cajun 2 Unit 3 as of July 2022 were
$202.7 million and $111.6 million respectively at the beginning of the test year.’

Q Has ETI committed to a retirement date for Nelson 6 or Big Cajun 2 Unit 3?

No, not officially. The Company updated its assumed unit deactivation dates for

both units in its rate case application, moving Nelson 6 up from_ and
Big Cajun 2 Unit 3 from_.8 Both units will be_ at
the time of their planned deactivations. The timing of the proposed dates for both
units aligns with the Company’s updated depreciation assumptions.’ But ETI has

not formally committed to retire either of the units on the identified dates.

> Id., pages 15-16.

6 1d.

7 ETI Response to Sierra Club Request 3-11.
8 Meyer Direct, page 13.

? Direct Testimony of Dane A. Watson on behalf of ETI (“Watson Direct”), Exhibit DAW-
2 (HSPM), Appendix D-1.
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Specifically, at Nelson, the Company indicated that while ETI and Entergy
Louisiana, LLC (ELL) will be assuming a- deactivation date for the purposes
of their upcoming supply plans, they will be continuing to evaluate this
assumption. '’ For Nelson 6, the proposed deactivation date - is also two years
later than the economically optimal date of - identified in the unit deactivation
study.!!

At Big Cajun, ETI indicated that it does not control the decision on when the
resource deactivates or retires'> — Cleco does. And that the only public retirement
date Cleco has committed to is 2032 (as referenced in the direct testimony of

Company Witness Meyer, on page 19).'3

Q Are the Company’s proposed retirement dates for Nelson 6 of Big Cajun 2
Unit 3 public?

A No. ETI has designated the assumed deactivation dates as confidential citing the
competitive nature of the wholesale power market as the justification.'* This
information should be public, and in fact is public in the Entergy Louisiana, 2023
Integrated Resource Plan (Draft Report) submitted to the Louisiana Commission

on October 21, 2022."° Based on my experience as an expert working in public

19 ETI Response to Sierra Club Request 3-2.

' Meyer Direct, page 15.

12 ETI Response to Sierra Club Request 3-8(e).
13 ETI Response to Sierra Club Request 3-7(a).
14 ETI Response to Sierra Club Request 3-1.

15 Entergy Louisiana 2023 Integrated Resource Plan (Draft Report), Submitted October 21,
2022, available at https://cdn.entergy-

10
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utility dockets across more than a dozen states, retirement dates are generally

public and transparent. It is concerning that ETI seeks to keep it hidden.

4. THE UTILIZATION AND ECONOMIC PERFORMANCE OF NELSON 6 AND B1G CAJUN 2

UNIT 3 HAVE BEEN STEADILY DECLINING OVER THE PAST DECADE AND ETI’S OWN

ANALYSIS SHOWS THIS TREND IS PROJECTED TO CONTINUE IF THE PLANTS STAY

ONLINE

I. Nelson 6 and Big Cajun 2 Unit 3 have experienced declining utilization and

economic performance in recent years

Q How have Nelson 6 and Big Cajun 2 Unit 3 been utilized over the past

decade?

A As show in Figure 1 below, the capacity factors at both units have steadily fallen
over the past 10 years (since 2011) from a high in the 80 to 90 percent in 2011 to
a low of 4 percent and 20 percent for Big Cajun 2 Unit 3 and Nelson 6,
respectively, in 2020. Although their utilization rebounded slightly in 2021, their
capacity factors are still substantially below historical levels'® and are projected to

continue to be low going forward.!’

louisiana.com/userfiles/content/irp/2023/Combined-Public-Report-10-21-
22.pdf? ga=2.184710763.357510662.1666631173-1120267215.1666631173 (“Entergy
Louisiana 2023 Integrated Resource Plan”).

16 ETI Response to Sierra Club Request 2-1.
17 ETI Response to Sierra Club Request 2-2.

11
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Figure 1. Annual capacity factors for Nelson 6 and Big Cajun 2 Unit 3

Source: Entergy Responses to Sierra Club Requests 2-1(c), HSPM Attachment I and 2-2(c),
HSPM Attachment 1.

Describe the units’ financial performance in recent historical years.

Based on the Company’s own data, I find that Nelson 6 and Big Cajun 2 Unit 3
each incurred costs in excess of their market energy and capacity value in every
year between 2015 and 2021, as shown in Figure 2 and Figure 3 below. This
means that in each of the last seven years, both units have incurred costs in excess
of market revenues and value, and these excess costs have been passed on to ETI

ratepayers.

12



Figure 2. HSPM Historical costs and revenues for Nelson 6

Source: See description in text.

Figure 3. HSPM Historical costs and revenues for Big Cajun 2, Unit 3

Source: See description in text.
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Q Explain the methodology you used to develop this historical analysis.

A I relied entirely on ETI data provided in discovery. For both units, I summed up
historical fuel costs,'® O&M costs,'? and capital expenditures®® to find total
historical unit costs. I estimated each units’ historical capacity value based on its
unforced capacity (UCAP)?! and capacity value in the MISO Planning Reserve
Auction (PRA)? each year. I summed this capacity value with each unit’s energy
revenues,? ancillary revenues,?* to produce total historical unit value. I netted the

unit costs and value to find each unit’s historical net value (or cost) for each year.

ii. ETI’s own unit deactivation studies show that ratepayers will be better off if

Nelson 6 and Big Cajun 2 Unit 3 are retired in the near future

Q What do the Company’s projections show about the units’ projected

utilization going forward?

A ETI’s most recent projections for the units show continued declines in generation

from 2022 through the proposed deactivation dates. In the years directly prior to

'8 ETI Response to Sierra Club Request 2-1, HSPM Attachment 7.
19 14, HSPM Attachment 3 - Attachment 6.

20 ETI Response to Sierra Club Request 2-4, HSPM Attachment 2.
2l ETI Response to Sierra Club Request 2-1(a) HSPM.

22 MISO Planning Reserve Auction Results for 2014/2015 Planning Year Through
2019/2022 Planning Year.

23 ETI Response to Sierra Club Request 2-7, Attachment
N6 BC2U3 Ancillary Energy Uplift.xIsx.

#1d.

14
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the Company’s assumed deactivation dates for both units, the projected capacity
factors for each unit decreases to levels as low as - as shown in Figure 4
below.? In its Business Plan 2022 ETI stated that Nelson 6 is expected to-

Historical

Source: See description in text.

How did ETI determine the proposed deactivation dates for Nelson 6 and Big
Cajun 2 Unit 3?

The changes in the deactivation date at Nelson 6 that ETI proposes in this
application are based on the results of a unit deactivation assessment the
Company conducted in August 2021.%7 For Big Cajun 2 Unit 3, the unit

deactivation date is set based on a several factors: (1) the results of a deactivation

2> ETI Response to Sierra Club Request 2-2.
26 Meyer Direct, Exhibit ARM-4 HSPM, page 12.
27 Meyer Direct, Exhibit ARM-3 HSPM.
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study conducted by Entergy’s Enterprise Planning Group (“EPG”), (2) Cleco’s
public commitment to retire the unit by 2032, (3) cost projections for emissions
reduction technologies, and (4) expiring wholesale electric service agreement

termination dates.?®

What has ETI or its co-owner Cleco said about the - deactivation date for
Big Cajun 2 Unit 3?

The majority owner and operator, Cleco Cajun, has publicly committed to

acscivate e uric by 202
1

Although ETT’s application at the PUCT suggests that its assumed deactivation
date for Big Cajun 2 Unit 3 is confidential, on October 21, 2022, Entergy
Louisiana issued its draft Integrated Resource Plan in the Louisiana Public
Service Commission, where the Company represented publicly that it is planning

to deactivate Big Cajun 2 Unit 3 in 2025.%°

What did ETI find about the cost of continuing to operate Nelson 6 and Big

Cajun 2 Unit 3 relative to alternatives in its deactivation studies?

In its deactivation studies, ETI found that the cost of retiring and replacing each

unit was lower than the cost of continuing to operate and maintain it.

28 Meyer Direct, pages 18 and 19.
22 Meyer Direct, Exhibit ARM-4 HSPM, page 11.
30 Entergy Louisiana 2023 Integrated Resource Plan, page 26.
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The unit deactivation study for Nelson 6 shows that retiring and replacing the unit
in- is lower cost than operating it through_. In other words, the
avoided costs from retirement at Nelson 6 were significant; therefore an earlier

retirement date was more economic than a later one.

ro i Cajon 2 -
——————3

Describe the methodologies ETI used in the unit deactivation studies

conducted for Nelson 6 and Big Cajun 2 Unit 3.

The Nelson 6 deactivation study was a limited analysis that compared the cost of
deactivating Nelson 6 and replacing it with a combustion turbine (“CT”) in-

and in-.32 ETI did not evaluate operation of Nelson 6 beyond 2030 due to the
Company’s expectation that the aging plant would require significant investment,

including in required emission controls, if the unit stayed online into the 2030s.3*

The Big Cajun 2 Unit 3 deactivation study was also very limited. ETI included a

one-page summary of the Big Cajun 2 Unit 3 Economic Evaluation as an

Appendix to its Business Plan 2022. _

31 Id., page 18.
32 Meyer Direct, Exhibit ARM-3 HSPM.
3 Id., page 2.

17
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What avoidable costs at Nelson 6 and Big Cajun 2 Unit 3 did ETI include in

its unit deactivation study?

For Nelson 6, the Company identified four categories of ongoing fixed costs in its
deactivation scenario analysis: project capital, project O&M, baseline O&M, and
payroll O&M. The results of the study showed that retiring Nelson 6 at the

earliest date - would save ETI roughly _ in net present value
terms relative to the latest retirement date analyzed - Of this _ in

savings, - in savings comes from avoided capital expenditures -
- from avoided fixed operation and maintenance costs.>* The Company’s
analysis shows that retiring Nelson 6 at the intermediate date- results in
roughly _ of savings in net present value terms relative to -
retirement. By delaying Nelson 6’s retirement from- to -, the Company
will incur an additional - in otherwise avoidable fixed costs in NPV
terms. These amounts do not include savings from avoided environmental
compliance costs or variable costs. ETI did not include projected cost data for Big
Cajun 2 Unit 3 beyond 2025. The Company indicated that it did not have this
information, and that Cleco only provided ETI cost data for the unit out through

2025.%

34 ETI Response to Sierra Club Request 1-4, HSPM Attachment “TP-52487-00SIE001-
X004 HSPM_Capital & Fixed O&M NL6 Deactivation Scenario Analysis 2021 05 24
R2-External xIsx”.

33 ETI Response to Sierra Club Request 3-9.

18



(98]

O o0 9 O »n b

10

12
13
14
15
16
17
18
19
20
21

Which environmental compliance cost are avoidable if Nelson 6 and Big
Cajun 2 Unit 3 retire prior to 2030 and why were these costs not included in

the unit deactivation analysis?

The U.S. Environmental Protection Agency’s (“EPA”) Regional Haze Program
regulates SOz and nitrogen oxide (NOx) emissions to ensure acceptable air quality
and visibility levels. ETI will be required to invest in emissions reduction
technologies to ensure compliance. SOz reduction technology is estimated to cost
$108.8 Million to $473.8 Million in capital costs if the plant operates into the
2030's, and NOx reduction technologies are estimated to cost $12.2 Million to
$172.3 Million. For Big Cajun 2 Unit 3, the costs of implementing SO2 and NOx
emissions reduction technologies could cost $94.8 Million annually beginning in
2028. New proposed EPA rules could make NOx emission limits even more
stringent and require the installation of selective catalytic reduction systems
totaling approximately $230 Million for Nelson 6 and $214 Million for Big Cajun
2 Unit 3.3¢

Additionally, based on the 2020 effluent limitation guidelines (ELG), ETI would
be required to invest in environmental controls at Nelson 6 by 2025 to stay in
compliance.?” ETI’s current estimate is that this would cost between $0.4-$3.0
million.*

These costs are not included in the unit deactivation studies because ETI

determined prior to the analysis (it is not clear exactly how) that it was not

36 Meyer Direct, page 20.

37 See 40 C.F.R. § 423.13; see also Draft Louisiana Pollutant Discharge Elimination
System (LPDES) Permit for Entergy Gulf States Louisiana, LLC, Roy S. Nelson Plant in
Calcasieu Parish, Al Number 19588, Permit Number LA0059030, Activity Number
PER20190001, EDMS Doc. 13216257 at pdf page 42-43 (Apr. 7, 2022), available at
https://edms.deq.louisiana.gov/app/doc/view?doc=13216257.

38 Meyer Direct, Exhibit ARM-4, page 24.

19
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economic to invest in these upgrades. If ETI locks in retirement dates for Nelson

6 and Big Cajun 2 Unit 3 in_ respectively (or really any time before
2030) these costs will be avoided.

Do you have any other concerns with the unit deactivation analysis for

Nelson 6 or Big Cajun 2 Unit 3?

Yes. The deactivation studies are limited in scope and depth. They are potentially
useful as a screening analysis, but the Company did not take a full systems view
with this study or compare the costs of retirement of each unit to that of
alternative resources, including solar PV, wind, or battery storage. The results
provide insights into whether Nelson 6 and Big Cajun 2 Unit 3 should be retired,
but they do not help ETI to evaluate what resources or portfolio of resources
would be most economic to replace the energy, capacity, and other service
currently provided by each unit. The Company did not link its retirement analysis
to resource replacement analysis and procurement activities, and now is asking
ratepayers to pay excess costs to keep the unit online while replacement resources

are procured.

What takeaways do you have about Nelson 6 after reviewing ETI’s

application and analysis?

The Company’s own analysis shows that retiring the unit as soon as possible is
the most economic option for ratepayers. The Company is only proposing to delay
the retirement of Nelson 6 to - instead of - because it claims that it cannot

procure sufficient replacement resources in time for the earlier- date.*

39 Meyer Direct, page 15.

20
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There is evidence, however, that ETI knew it could face increased environmental
compliance costs from SOz and NOx compliance at Nelson 6 as a result of the
Clean Air Act’s Regional Haze program since at least 2015.4° Nonetheless, ETI
imprudently delayed by not considering alternative replacement resources such as
solar PV, wind, and battery storage. It is now asking its ratepayers to cover the
costs of keeping Nelson 6 online, despite acknowledging that continuing to
operate the unit is higher cost than a replacement resource, while it procures new

resources.

What takeaways do you have about Big Cajun 2 Unit 3 after reviewing the

ETD’s application and analysis?

ETI stated that, as a minority owner, it has limited control over the ongoing
operations and retirement of Big Cajun 2 Unit 3. But this does not justify the
minimal oversight ETI has exercised over the unit’s operation and planning,
especially given the high unit costs ETI expects to pass along to its customers.
With the limited information we do have about the plant’s recent historical

performance and projected future economics, I believe it is in the best interest of

40 See generally ETI Response to Sierra Club 4-1 (starting at Bates 058).

21
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ratepayers for ETI to lock in its proposed retirement date and limit future

spending at the unit.

5. ETI SHOULD BE PROACTIVE IN SECURING RESOURCES TO REPLACE ITS AGING COAL-

FIRED POWER PLANTS

Q What efforts has the Company made to evaluate and procure replacement

resources for the units?

A ETI has known since 2014/2015 that 1t would likely have to install flue gas
desulfurization (FGD) technology at Nelson 6 to comply with SO2 emission
limaits, but i1t has made no effort to procure replacement resources. Given the
Company’s lmowledge about enviromunental compliance costs, the Company
should have been proactive in searching out replacement capacity years ago.
ETI’s mmaction here will cost ratepayers money, especially at Nelson 6 which ETI
claims needs to stay online at least two years beyond when ETI found was

optimal so the Company can secure replacement resources.

Q

What are ETD’s current and projected capacity and energy needs?

4l Meyer Direct, Exhibit ARM-4 HSPM, page 14.

22
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How should ETI determine the optimal portfolio of replacement resources

for Nelson 6?

ETI should issue an All-Source RFP to obtain current market data that reflects the
impacts of both the federal Inflation Reduction Act (IRA) as well as current
inflationary and supply chain challenges. The Company should use the data it
receives from the RFP as inputs to its replacement analysis, which should be

based on optimized capacity expansion modeling.

What type of replacement resources should ETI be considering?

ETI should be evaluating portfolios of resources that include solar PV, offshore
and onshore wind, battery storage, demand-side management, and market

purchases.

With the recent passage of the IRA, tax credits available for renewables and
battery storage are stabilizing prices in the near term and are expected to drive
down prices in the near future. Texas has excellent solar PV potential, which now

qualifies for the Production Tax Credit (PTC) and Investment Tax Credit (ITC).

Battery storage, which in the past did not qualify for a tax credit, now qualifies for

e rrc.

to delay deployment while technology costs fall should be less of an issue now

with the ITC offsetting a substantial portion of the project cost.

Offshore wind is poised to become a resource option in the region as well, as

Entergy well knows. The media reports that Entergy Corp is actively exploring

2 Id., page 9.

23
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potential offshore wind projects in the Gulf of Mexico. Specifically, Entergy
Louisiana and Entergy New Orleans signed a memorandum of understanding with
an offshore wind developer to evaluate offshore wind power in Louisiana.* The
Gulf waters off the Texas coast have even greater wind potential than off the

Louisiana coast.**

Additionally, the IRA provided funding for transmission projects. ETI could use
this funding to address load pockets, as well as modernize and expand its

transmission network to better integrate renewables.*’

Q Are there sufficient capacity resources for potential procurement by ETI in

the near term in the MISO South region in which ETI operates?

A Yes. MISO’s most recent near-term (5 years out) resource survey results*® show
large surpluses of capacity resources in the MISO South region across all
planning years (2023/2024 through 2027/2028) from committed capacity
resources. These surpluses range from 5,600 MW (2023/2024) to 3,300 MW in

43 Sam Karlin, Entergy partners with offshore wind developer to explore Gulf of Mexico
potential, nola.com, Sept. 23, 2022, available at
https://www.nola.com/news/environment/article 2a752480-3b82-11ed-b892-
Ibbe5fec1d7b6.html.

4 United States Department of the Interior, Bureau of Ocean Energy Management. Memo
on Wind Areas for the Gulf of Mexico, available at
https://www.boem.gov/sites/default/files/documents//Draft%20Area%20I1D%20Memo%?2
0GOM%20508.pdf.

4 See, e.g., Inflation Reduction Act §§ 1706, 50151, 50152.

462022 OMS-MISO Survey Results, June 10, 2022, slide 17, available at
https://cdn.misoenergy.org/20220610%200MS-
MIS0%20Survey%20Results%20Workshop%20Presentation625148.pdf
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2027/2028, with a maximum surplus of 6,600 MW in the 2024/2025 planning
year. When considering additional potential new capacity resources, as MISO
does in each of these annual surveys, the surplus more than doubles in each of the
last three years considered. For example, in 2025/2026 an additional 5,500 MW
of new capacity is potentially available, for a total possible surplus of 10,900 MW

above the reserve margin requirements for the region.

Did ETI consider all these replacement resource options and the impact of

the IRA in determining replacement capacity for Big Cajun 2 Unit 3?

No. ETT’s is planning to replace the capacity from Big Cajun 2 Unit 3 with the
Orange County Advanced Power Station (OCAPS).*” The Company’s application
in Docket No. 52487 was based on insufficient and incomplete replacement
analysis and resource cost data. Specifically, ETI did not properly consider solar
PV, wind, and battery storage as alternatives to the combined cycle plant; it then
failed to update its analysis and re-assess the economics of the proposed project
after the passage of the IRA. ETI has the opportunity in replacing Nelson 6 to

conduct more robust replacement analysis that properly considers the IRA.

What do you conclude about ETI’s proposed deactivation dates for Nelson 6

and Big Cajun 2 Unit 3?

ETI’s own analysis and testimony in this application show that retiring both
Nelson 6 and Big Cajun 3 Unit 3 as soon as possible is in the best interest of
ratepayers. Retiring the units in the near term removes two aging resources that

ETI itself admits provide marginal energy benefits. It also allows ETI to avoid

47 Application of Entergy Texas, Inc. to Amend its Certificate of Convenience and
Necessity to Construct Orange County Advanced Power Station, Docket No. 52487.

25



\S}

N N b AW

incurring large ongoing maintenance costs and significant environmental

expenditures that are otherwise required for the units to stay online beyond 2028.

ETI should immediately take action to procure replacement resources to enable
the timely retirement and replacement of Nelson 6 and Big Cajun 2 Unit 3. The
Company should limit spending on the units to what is required to maintain
reliability. And ETI should rely on the bilateral or the MISO South region market

for capacity in the short term if major life investments are needed at either unit.

Does this conclude your testimony?

Yes.
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CERTIFICATE OF SERVICE

I, Joshua Smith, certify that a copy of the foregoing Sierra Club submission was
served upon all parties of record in this proceeding on October 26, 2022, by electronic

mail, as permitted by the presiding officer.

/\J\ S

Joshua Smith
Sierra Club Environmental Law Program
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f Synapse
7% Energy Economics, Inc.

Devi Glick, Senior Principal

Synapse Energy Economics | 485 Massachusetts Avenue, Suite 3 | Cambridge, MA 02139 1617-453-7050
dglick@synapse-energy.com

PROFESSIONAL EXPERIENCE

Synapse Energy Economics Inc., Cambridge, MA. Senior Principal, May 2022 — Present; Principal
Associate, June 2021 — May 2022; Senior Associate, April 2019 — June 2021; Associate, January 2018 —
March 2019.

Conducts research and provides expert witness and consulting services on energy sector issues.
Examples include:

e Modeling for resource planning using PLEXOS and Encompass utility planning software to evaluate
the reasonableness of utility IRP modeling.

e Modeling for resource planning to explore alternative, lower-cost and lower-emission resource
portfolio options.

e Providing expert testimony in rate cases on the prudence of continued investment in, and operation
of, coal plants based on the economics of plant operations relative to market prices and alternative
resource costs.

e Providing expert testimony and analysis on the reasonableness of utility coal plant commitment and
dispatch practice in fuel and power cost adjustment dockets.

e Serving as an expert witness on avoided cost of distributed solar PV and submitting direct and
surrebuttal testimony regarding the appropriate calculation of benefit categories associated with
the value of solar calculations.

e Reviewing and assessing the reasonableness of methodologies and assumptions relied on in utility
IRPs and other long-term planning documents for expert report, public comments, and expert
testimony.

e Evaluating utility long-term resource plans and developing alternative clean energy portfolios for
expert reports.

e Co-authoring public comments on the adequacy of utility coal ash disposal plans, and federal coal
ash disposal rules and amendments.

e Analyzing system-level cost impacts of energy efficiency at the state and national level.

Rocky Mountain Institute, Basalt, CO. August 2012 — September 2017

Senior Associate

e Led technical analysis, modeling, training and capacity building work for utilities and governments in
Sub-Saharan Africa around integrated resource planning for the central electricity grid energy.
Identified over one billion dollars in savings based on improved resource-planning processes.
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e Represented RMI as a content expert and presented materials on electricity pricing and rate design
at conferences and events.

e Led a project to research and evaluate utility resource planning and spending processes, focusing
specifically on integrated resource planning, to highlight systematic overspending on conventional
resources and underinvestment and underutilization of distributed energy resources as a least-cost
alternative.

Associate

e Led modeling analysis in collaboration with NextGen Climate America which identified a CO2
loophole in the Clean Power Plan of 250 million tons, or 41 percent of EPA projected abatement.
Analysis was submitted as an official federal comment which led to a modification to address the
loophole in the final rule.

e Led financial and economic modeling in collaboration with a major U.S. utility to quantify the impact
that solar PV would have on their sales and helped identify alternative business models which would
allow them to recapture a significant portion of this at-risk value.

e Supported the planning, content development, facilitation, and execution of numerous events and
workshops with participants from across the electricity sector for RMI’s Electricity Innovation Lab
(eLab) initiative.

e Co-authored two studies reviewing valuation methodologies for solar PV and laying out new
principles and recommendations around pricing and rate design for a distributed energy future in
the United States. These studies have been highly cited by the industry and submitted as evidence in
numerous Public Utility Commission rate cases.

The University of Michigan, Ann Arbor, MI. Graduate Student Instructor, September 2011 — July 2012

The Virginia Sea Grant at the Virginia Institute of Marine Science, Gloucester Point, VA. Policy Intern,
Summer 2011

Managed a communication network analysis study of coastal resource management stakeholders on the
Eastern Shore of the Delmarva Peninsula.

The Commission for Environmental Cooperation (NAFTA), Montreal, QC. Short Term Educational
Program/Intern, Summer 2010

Researched energy and climate issues relevant to the NAFTA parties to assist the executive director in
conducting a GAP analysis of emission monitoring, reporting, and verification systems in North America.

Congressman Tom Allen, Portland, ME. Technology Systems and Outreach Coordinator, August 2007 —
December 2008

Directed Congressman Allen’s technology operation, responded to constituent requests, and
represented the Congressman at events throughout southern Maine.
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EDUCATION

The University of Michigan, Ann Arbor, Ml

Master of Public Policy, Gerald R. Ford School of Public Policy, 2012
Master of Science, School of Natural Resources and the Environment, 2012
Masters Project: Climate Change Adaptation Planning in U.S. Cities

Middlebury College, Middlebury, VT

Bachelor of Arts, 2007

Environmental Studies, Policy Focus; Minor in Spanish

Thesis: Environmental Security in a Changing National Security Environment: Reconciling Divergent Policy
Interests, Cold War to Present

PUBLICATIONS

Addleton, I., D. Glick, R. Wilson. 2021. Georgia Power’s Uneconomic Coal Practices Cost Customers
Millions. Synapse Energy Economics for Sierra Club.

Glick, D., P. Eash-Gates, J. Hall, A. Takasugi. 2021. A Clean Energy Future for MidAmerican and lowa.
Synapse Energy Economics for Sierra Club, lowa Environmental Council, and the Environmental Law and
Policy Center.

Glick, D., S. Kwok. 2021 Review of Southwestern Public Service Company’s 2021 IRP and Tolk Analysis.
Synapse Energy Economics for Sierra Club.

Glick, D., P. Eash-Gates, S. Kwok, J. Tabernero, R. Wilson. 2021. A Clean Energy Future for Tampa.
Synapse Energy Economics for Sierra Club.

Glick, D. 2021. Synapse Comments and Surreply Comments to the Minnesota Public Utility Commission in
response to Otter Tail Power's 2021 Compliance Filing Docket E-999/CI-19-704. Synapse Energy
Economics for Sierra Club.

Eash-Gates, P., D. Glick, S. Kwok. R. Wilson. 2020. Orlando’s Renewable Energy Future: The Path to 100
Percent Renewable Energy by 2020. Synapse Energy Economics for the First 50 Coalition.

Eash-Gates, P., B. Fagan, D. Glick. 2020. Alternatives to the Surry-Skiffes Creek 500 kV Transmission Line.
Synapse Energy Economics for the National Parks Conservation Association.

Biewald, B., D. Glick, J. Hall, C. Odom, C. Roberto, R. Wilson. 2020. Investing in Failure: How Large Power
Companies are Undermining their Decarbonization Targets. Synapse Energy Economics for Climate
Majority Project.

Glick, D., D. Bhandari, C. Roberto, T. Woolf. 2020. Review of benefit-cost analysis for the EPA’s proposed
revisions to the 2015 Steam Electric Effluent Limitations Guidelines. Synapse Energy Economics for
Earthjustice and Environmental Integrity Project.
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Glick, D., J. Frost, B. Biewald. 2020. The Benefits of an All-Source RFP in Duke Energy Indiana's 2021 IRP
Process. Synapse Energy Economics for Energy Matters Community Coalition.

Camp, E., B. Fagan, J. Frost, N. Garner, D. Glick, A. Hopkins, A. Napoleon, K. Takahashi, D. White, M.
Whited, R. Wilson. 2019. Phase 2 Report on Muskrat Falls Project Rate Mitigation, Revision 1 —
September 25, 2019. Synapse Energy Economics for the Board of Commissioners of Public Utilities,
Province of Newfoundland and Labrador.

Camp, E., A. Hopkins, D. Bhandari, N. Garner, A. Allison, N. Peluso, B. Havumaki, D. Glick. 2019. The
Future of Energy Storage in Colorado: Opportunities, Barriers, Analysis, and Policy Recommendations.
Synapse Energy Office for the Colorado Energy Office.

Glick, D., B. Fagan, J. Frost, D. White. 2019. Big Bend Analysis: Cleaner, Lower-Cost Alternatives to TECO's
Billion-Dollar Gas Project. Synapse Energy Economics for Sierra Club.

Glick, D., F. Ackerman, J. Frost. 2019. Assessment of Duke Energy’s Coal Ash Basin Closure Options
Analysis in North Carolina. Synapse Energy Economics for the Southern Environmental Law Center.

Glick, D., N. Peluso, R. Fagan. 2019. San Juan Replacement Study: An alternative clean energy resource
portfolio to meet Public Service Company of New Mexico’s energy, capacity, and flexibility needs after
the retirement of the San Juan Generating Station. Synapse Energy Economics for Sierra Club.

Suphachalasai, S., M. Touati, F. Ackerman, P. Knight, D. Glick, A. Horowitz, J.A. Rogers, T. Amegroud.
2018. Morocco — Energy Policy MRV: Emission Reductions from Energy Subsidies Reform and Renewable
Energy Policy. Prepared for the World Bank Group.

Camp, E., B. Fagan, J. Frost, D. Glick, A. Hopkins, A. Napoleon, N. Peluso, K. Takahashi, D. White, R.
Wilson, T. Woolf. 2018. Phase 1 Findings on Muskrat Falls Project Rate Mitigation. Synapse Energy
Economics for Board of Commissioners of Public Utilities, Province of Newfoundland and Labrador.

Allison, A., R. Wilson, D. Glick, J. Frost. 2018. Comments on South Africa 2018 Integrated Resource Plan.
Synapse Energy Economics for Centre for Environmental Rights.

Hopkins, A. S., K. Takahashi, D. Glick, M. Whited. 2018. Decarbonization of Heating Energy Use in
California Buildings: Technology, Markets, Impacts, and Policy Solutions. Synapse Energy Economics for
the Natural Resources Defense Council.

Knight, P., E. Camp, D. Glick, M. Chang. 2018. Analysis of the Avoided Costs of Compliance of the
Massachusetts Global Warming Solutions Act. Supplement to 2018 AESC Study. Synapse Energy
Economics for Massachusetts Department of Energy Resources and Massachusetts Department of
Environmental Protection.

Fagan, B., R. Wilson, S. Fields, D. Glick, D. White. 2018. Nova Scotia Power Inc. Thermal Generation
Utilization and Optimization: Economic Analysis of Retention of Fossil-Fueled Thermal Fleet to and
Beyond 2030 — M08059. Prepared for Board Counsel to the Nova Scotia Utility Review Board.

Ackerman, F., D. Glick, T. Vitolo. 2018. Report on CCR proposed rule. Prepared for Earthjustice.
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Lashof, D. A., D. Weiskopf, D. Glick. 2014. Potential Emission Leakage Under the Clean Power Plan and a
Proposed Solution: A Comment to the US EPA. NextGen Climate America.

Smith, O., M. Lehrman, D. Glick. 2014. Rate Design for the Distribution Edge. Rocky Mountain Institute.

Hansen, L., V. Lacy, D. Glick. 2013. A Review of Solar PV Benefit & Cost Studies. Rocky Mountain Institute.

TESTIMONY

Virginia State Corporation Commission (Case No. PUR-2022-00051): Direct Testimony of Devi Glick in
Application Power Company’s Integrated resource Plan filing pursuant to Virginia Code §56-597 et seq.
On behalf of Sierra Club. September 2, 2022.

Public Service Commission of the State of Missouri (Case No. ER-2022-0129, Case No. ER-2022-0130):
Surrebuttal Testimony of Devi Glick in the matter of Every Missouri Metro and Evergy Missouri West
request for authority to implement a general rate increase for electric service. On behalf of Sierra Club.
August 16, 2022.

lowa Utilities Board (Docket No. RPU-2022-0001): Direct Testimony of Devi Glick in MidAmerican
Energy Company Application for a Determination of Ratemaking Principles.” On behalf of Environmental
Intervenors. July 29, 2022.

Public Service Commission of the State of Missouri (Case No. ER-2022-0129, Case No. ER-2022-0130):
Direct Testimony of Devi Glick in the matter of Every Missouri Metro and Evergy Missouri West request
for authority to implement a general rate increase for electric service. On behalf of Sierra Club. June 8,

2022.

Virginia State Corporation Commission (Case No. PUR-2022-00006): Direct Testimony of Devi Glick in
the petition of Virginia Electric & Power Company for revision of rate adjustment clause: Rider E, for the
recovery of costs incurred to comply with state and federal environmental regulations pursuant to §56-
585.1 A 5 e of the Code of Virginia. On behalf of Sierra Club. May 24, 2022.

Oklahoma Corporation Commission (Case No. PUD 202100164): Direct Testimony of Devi Glick in the
matter of the application of Oklahoma gas and electric company for an order of the Commission
authorizing application to modify its rates, charges, and tariffs for retail electric service in Oklahoma. On
behalf of Sierra Club. April 27, 2022.

Public Utility Commission of Texas (PUC Docket No. 52485): Direct Testimony of Devi Glick in the
application of Southwestern Public Service Company to amend its certifications of public convenience
and necessity to convert Harrington Generation Station from coal to natural gas. On behalf of Sierra
Club. March 25, 2022.

Public Utility Commission of Texas (PUC Docket No. 52487): Direct Testimony of Devi Glick in the
application of Entergy Texas Inc. to amend its certificate of convenience and necessity to construct
Orange County Advanced Power Station. On behalf of Sierra Club. March 18, 2022.
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Michigan Public Service Commission (Case No. U-21052): Direct Testimony of Devi Glick in the matter
of the application of Indiana Michigan Power Company for approval of a Power Supply Cost Recovery
Plan and Factors (2022). On Behalf of Sierra Club. March 9, 2022.

Arkansas Public Service Commission (Docket No. 21-070-U): Surrebuttal Testimony of Devi Glick in the
Matter of the Application of Southwestern Electric Power Company for approval of a general change in
rate and tariffs. On behalf of Sierra Club. February 17, 2022.

New Mexico Public Regulation Commission (Case No. 21-00200-UT): Direct Testimony of Devi Glick in
the Matter of the Southwestern Public Service Company’s application to amend its certifications of
public convenience and necessity to convert Harrington Generation Station from coal to natural gas. On
behalf of Sierra Club. January 14, 2022.

Public Utilities Commission of Ohio (Case No. 18-1004-EL-RDR): Direct Testimony of Devi Glick in the
Matter of the Review of the Power Purchase Agreement Rider of Ohio Power Company for 2018 and
2019. On behalf of the Office of the Ohio Consumer’s Counsel. December 29, 2021.

Arkansas Public Service Commission (Docket No. 21-070-U): Direct Testimony of Devi Glick in the
Matter of the Application of Southwestern Electric Power Company for Approval of a General Change in
Rates and Tariffs. On behalf of Sierra Club. December 7, 2021.

Michigan Public Service Commission (Case No. U-20528): Direct Testimony of Devi Glick in the matter
of the Application of DTE Electric Company for reconciliation of its power supply cost recovery plan
(Case No. U-20527) for the 12-month period ending December 31, 2020. On behalf of Michigan
Environmental Council. November 23, 2021.

Public Utilties Commission of Ohio (Case No. 20-167-EL-RDR): Direct Testimony of Devi Glick in the
Matter of the Review of the Reconciliation Rider of Duke Energy Ohio, Inc. On behalf of The Office of the
Ohio Consumer’s Counsel. October 26, 2021.

Public Utilities Commission of Nevada (Docket No. 21-06001): Phase Il Direct Testimony of Devi Glick
in the joint application of Nevada Power Company d/b/a NV Energy and Sierra Pacific Power Company
d/b/a NV Energy for approval of their 2022-2041 Triennial Intergrade Resource Plan and 2022-2024
Energy Supply Plan. On behalf of Sierra Club and Natural Resource Defense Council. October 6, 2021.

Public Service Commission of South Carolina (Docket No, 2021-3-E): Direct Testimony of Devi Glick in
the matter of the annual review of base rates for fuel costs for Duke Energy Carolinas, LLC (for potential
increase or decrease in fuel adjustment and gas adjustment). On behalf of the South Carolina Coastal
Conservation League and the Southern Alliance for Clean Energy. September 10, 2021.

North Carolina Utilities Commission (Docket No. E-2, Sub 1272): Direct Testimony of Devi Glick in the

matter of the application of Duke Energy Progress, LLC pursuant to N.C.G.S § 62-133.2 and commission
R8-5 relating to fuel and fuel-related change adjustments for electric utilities. On behalf of Sierra Club.

August 31, 2021.
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Michigan Public Service Commission (Docket No. U-20530): Direct Testimony of Devi Glick in the
application of Indiana Michigan Power Company for a Power Supply Cost Recovery Reconciliation
proceeding for the 12-month period ending December 31, 2020. On behalf of the Michigan Attorney
General. August 24, 2021.

Public Utilities Commission of Nevada (Docket No. 21-06001): Phase | Direct Testimony of Devi Glick in
the joint application of Nevada Power Company d/b/a NV Energy and Sierra Pacific Power Company
d/b/a NV Energy for approval of their 2022-2041 Triennial Intergrade Resource Plan and 2022-2024
Energy Supply Plan. On behalf of Sierra Club and Natural Resource Defense Council. August 16, 2021.

North Carolina Utilities Commission (Docket No. E-7, Sub 1250): Direct Testimony of Devi Glick in the
Mater of Application Duke Energy Carolinas, LLC Pursuant to §N.C.G.S 62-133.2 and Commission Rule
R8-5 Relating to Fuel and Fuel-Related Charge Adjustments for Electric Utilities. On behalf of Sierra Club.
May 17, 2021.

Public Utility Commission of Texas (PUC Docket No. 51415): Direct Testimony of Devi Glick in the
application of Southwestern Electric Power Company for authority to change rates. On behalf of Sierra
Club. March 31, 2021.

Michigan Public Service Commission (Docket No. U-20804): Direct Testimony of Devi Glick in the
application of Indiana Michigan Power Company for approval of a Power Supply Cost Recovery Plan and
factors (2021). On behalf of Sierra Club. March 12, 2021.

Public Utility Commission of Texas (PUC Docket No. 50997): Direct Testimony of Devi Glick in the
application of Southwestern Electric Power Company for authority to reconcile fuel costs for the period
May 1, 2017- December 31, 2019. On behalf of Sierra Club. January 7, 2021.

Michigan Public Service Commission (Docket No. U-20224): Direct Testimony of Devi Glick in the
application of Indiana Michigan Power Company for Reconciliation of its Power Supply Cost Recovery
Plan. On behalf of the Sierra Club. October 23, 2020.

Public Service Commission of Wisconsin (Docket No. 3270-UR-123): Surrebuttal Testimony of Devi Glick
in the application of Madison Gas and Electric Company for authority to change electric and natural gas
rates. On behalf of Sierra Club. September 29, 2020.

Public Service Commission of Wisconsin (Docket No. 6680-UR-122): Surrebuttal Testimony of Devi Glick
in the application of Wisconsin Power and Light Company for approval to extend electric and natural gas
rates into 2021 and for approval of its 2021 fuel cost plan. On behalf of Sierra Club. September 21, 2020.

Public Service Commission of Wisconsin (Docket No. 3270-UR-123): Direct Testimony and Exhibits of
Devi Glick in the application of Madison Gas and Electric Company for authority to change electric and
natural gas rates. On behalf of Sierra Club. September 18, 2020.

Public Service Commission of Wisconsin (Docket No. 6680-UR-122): Direct Testimony and Exhibits of
Devi Glick in the application of Wisconsin Power and Light Company for approval to extend electric and
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natural gas rates into 2021 and for approval of its 2021 fuel cost plan. On behalf of Sierra Club.
September 8, 2020.

Indiana Utility Regulatory Commission (Cause No. 38707-FAC125): Direct Testimony and Exhibits of
Devi Glick in the application of Duke Energy Indiana, LLC for approval of a change in its fuel cost
adjustment for electric service. On behalf of Sierra Club. September 4, 2020.

Indiana Utility Regulatory Commission (Cause No. 38707-FAC123 S1): Direct Testimony and Exhibits of
Devi Glick in the Subdocket for review of Duke Energy Indian, LLC’s Generation Unit Commitment
Decisions. On behalf of Sierra Club. July 31, 2020.

Indiana Utility Regulatory Commission (Cause No. 38707-FAC124): Direct Testimony and Exhibits of
Devi Glick in the application of Duke Energy Indiana, LLC for approval of a change in its fuel cost
adjustment for electric service. On behalf of Sierra Club. June 4, 2020.

Arizona Corporation Commission (Docket No. E-01933A-19-0028): Rely to Late-filed ACC Staff
Testimony of Devi Glick in the application of Tucson Electric Power Company for the establishment of
just and reasonable rates. On behalf of Sierra Club. May 8, 2020.

Indiana Utility Regulatory Commission (Cause No. 38707-FAC123): Direct Testimony and Exhibits of
Devi Glick in the application of Duke Energy Indiana, LLC for approval of a change in its fuel cost
adjustment for electric service. On behalf of Sierra Club. March 6, 2020.

Public Utility Commission of Texas (PUC Docket No. 49831): Direct Testimony of Devi Glick in the
application of Southwestern Public Service Company for authority to change rates. On behalf of Sierra
Club. February 10, 2020.

New Mexico Public Regulation Commission (Case No. 19-00170-UT): Testimony of Devi Glick in Support
of Uncontested Comprehensive Stipulation. On behalf of Sierra Club. January 21, 2020.

Nova Scotia Utility and Review Board (Matter M09420): Expert Evidence of Fagan, B, D. Glick reviewing
Nova Scotia Power’s Application for Extra Large Industrial Active Demand Control Tariff for Port
Hawkesbury Paper. Prepared for Nova Scotia Utility and Review Board Counsel. December 3, 2019.

New Mexico Public Regulation Commission (Case No. 19-00170-UT): Direct Testimony of Devi Glick
regarding Southwestern Public Service Company’s application for revision of its retail rates and
authorization and approval to shorten the service life and abandon its Tolk generation station units. On
behalf of Sierra Club. November 22, 2019.

North Carolina Utilities Commission (Docket No. E-100, Sub 158): Responsive testimony of Devi Glick
regarding battery storage and PURPA avoided cost rates. On behalf of Southern Alliance for Clean
Energy. July 3, 2019.

State Corporation Commission of Virginia (Case No. PUR-2018-00195): Direct testimony of Devi Glick
regarding the economic performance of four of Virginia Electric and Power Company’s coal-fired units
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and the Company’s petition to recover costs incurred to company with state and federal environmental
regulations. On behalf of Sierra Club. April 23, 2019.

Connecticut Siting Council (Docket No. 470B): Joint testimony of Robert Fagan and Devi Glick regarding
NTE Connecticut’s application for a Certificate of Environmental Compatibility and Public Need for the
Killingly generating facility. On behalf of Not Another Power Plant and Sierra Club. April 11, 2019.

Public Service Commission of South Carolina (Docket No. 2018-3-E): Surrebuttal testimony of Devi Glick
regarding annual review of base rates of fuel costs for Duke Energy Carolinas. On behalf of South
Carolina Coastal Conservation League and Southern Alliance for Clean Energy. August 31, 2018.

Public Service Commission of South Carolina (Docket No. 2018-3-E): Direct testimony of Devi Glick
regarding the annual review of base rates of fuel costs for Duke Energy Carolinas. On behalf of South
Carolina Coastal Conservation League and Southern Alliance for Clean Energy. August 17, 2018.

Public Service Commission of South Carolina (Docket No. 2018-1-E): Surrebuttal testimony of Devi Glick
regarding Duke Energy Progress’ net energy metering methodology for valuing distributed energy
resources system within South Carolina. On behalf of South Carolina Coastal Conservation League and
Southern Alliance for Clean Energy. June 4, 2018.

Public Service Commission of South Carolina (Docket No. 2018-1-E): Direct testimony of Devi Glick
regarding Duke Energy Progress’ net energy metering methodology for valuing distributed energy
resources system within South Carolina. On behalf of South Carolina Coastal Conservation League and
Southern Alliance for Clean Energy. May 22, 2018.

Public Service Commission of South Carolina (Docket No. 2018-2-E): Surrebuttal testimony of Devi Glick
on avoided cost calculations and the costs and benefits of solar net energy metering for South Carolina
Electric and Gas Company. On behalf of South Carolina Coastal Conservation League and Southern
Alliance for Clean Energy. April 4, 2018.

Public Service Commission of South Carolina (Docket No. 2018-2-E): Direct testimony of Devi Glick on
avoided cost calculations and the costs and benefits of solar net energy metering for South Carolina
Electric and Gas Company. On behalf of South Carolina Coastal Conservation League and Southern
Alliance for Clean Energy. March 23, 2018.

Resume updated August 2022
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PUC DOCKET NO. 53719
DIRECT TESTIMONY OF DEVI GLICK

Exhibit DG-2
Public Responses to Requests for Information

Data Requests

ETI Response to Sierra Club Request 2-4
ETI Response to Sierra Club Request 2-7
ETI Response to Sierra Club Request 3-1
ETI Response to Sierra Club Request 3-8(e)
ETI Response to Sierra Club Request 3-9
ETI Response to Sierra Club Request 3-11
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PUBLIC UTILITY COMMISSION OF TEXAS
DOCKET NO. 53719

Response of: Entergy Texas, Inc. Prepared By: Jasmine Nguyen, Amber
Yartym
to the Second Set of Data Requests Sponsoring Witnesses: Beverley Gale
of Requesting Party: Sierra Club Beginning Sequence No. LC415
Ending Sequence No. LC417
Question No.: SIERRA 2-4 Part No.: Addendum:
Question:

For RS. Nelson Unit 6 and Big Cajun II Unit 3, please provide the following:

a. Historical capital expenditures since 2010.
b. Projected capital expenditures through 2030.

c. Provide a specific accounting of all projects and capital
expenditures already scheduled or planned at each unit over the next
ten years.

d. For each capital expenditure involving more than $1 million, please
provide all analyses of the present value of those investments versus
retirement or replacement. If the Company did not perform any such
analysis, why not?

Response:

Information included in the response contains highly sensitive protected (“highly
sensitive””) materials. Specifically, the responsive materials are protected pursuant to Texas
Government Code Sections 552.101 and/or 552.110. Highly sensitive materials will be
provided pursuant to the terms of the Protective Order in this docket.

a. Please see highly sensitive attachments (RP-53719-00SIE002-X004-001 HSPM,
RP-53719-00SIE002-X004-002_ HSPM, RP-53719-00SIE002-X004-003 HSPM)
for the for historical capital expenditures for 2010-2026.

b. See company’s response to subpart a. Please note our projections only go to -
for Nelson 6 and for Big Cajun 2, Unit 3.

024
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(Public Version) c. See the highly sensitive attachment (RP-53719-00SIE002-X004-004 HSPM) for
the capital expenditures for years through - Please note our projections
only go to for Nelson 6 and for Big Cajun 2, Unit 3.

d. No such analysis has been performed for the projects included in the Company’s
response to subpart c.

The Entergy Operating Companies (“EOCs”) are not the operator of Big Cajun 2, Unit 3.
Therefore, they do not determine the appropriate capital expenditures for the unit. As
explained in the Direct Testimony of Anastasia R. Meyer, Section B, starting on page 15,
Cleco Cajun, LLC, is the operator of the plant and makes investment decisions for Big
Cajun, Unit 3.

For the generation units for which the EOCs are the operator, including Nelson 6, an
evaluation considering deactivation would typically occur on projects with higher levels of
investment than the projects listed in the Company’s response to subpart c. or for projects
that would be anticipated to change the expected life of the unit. Generally, the EOCs
evaluate individual projects as to their ability to protect the ongoing safe, compliant,
reliable, and efficient operations of the individual sites.

Highly sensitive materials have been included on the secure ShareFile site provided to the
parties that have executed protective order certifications in this proceeding.

025
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(Public Version) ENTERGY TEXAS, INC.
PUBLIC UTILITY COMMISSION OF TEXAS
DOCKET NO. 53719

Response of: Entergy Texas, Inc. Prepared By: Ryan Gay
to the Second Set of Data Requests Sponsoring Witness: Andrew Dornier
of Requesting Party: Sierra Club Beginning Sequence No. LC378

Ending Sequence No. LC378

Question No.: SIERRA 2-7 Part No.: Addendum:
Question:
Provide total energy and ancillary service market revenues for R. S. Nelson and

Big Cajun II Unit 3, respectively, for the period 2015-2020. State whether the values
represent Entergy Texas' s share or total unit.

Response:

Please see the attachment (TP-53719-00SIE002-X007).

032
53719 SIERRA 2-7 LC378



Exhibit DG-2
Page 5 of 10

(Public Version)

MISO Expense (Revenue)

TP-53719-00SIE002-X007

Unit YYYY | ETI Ancillary Dollars ETI Energy Dollars ETI Uplift Dollars

EES.NELSONG6 2015 $§ 97.40 | § (16,769,968.22)| $ (687,962.84)
EES.NELSONG6 2016| $ (92.41)] § (18,319,887.91)| § (64,675.81)
EES.NELSONG6 2017 § (2,082.87)| $ (22,932,687.93)| $ (4,241.70)
EES.NELSONG6 2018| $ (26,131.66)| $ (27,791,011.09)| $ (71,257.60)
EES.NELSONG6 2019] § (13,098.09)| $ (14,574,211.67)| $ (89,126.76)
EES.NELSONG6 2020] $ (6,475.34)| $ (5,881,158.43)[ § (379,693.97)
EES.NELSONG6 2021 § (36,286.62)| $ (20,031,705.74)| $ (254,894.01)
LAGN.BC2 3 2015 § (1,540.61)[ $ (12,553,274.68)[ $ 30,649.81
LAGN.BC2 3 2016| $ (14,499.27)[ $ (15,108,866.32)[ $ 32,550.33
LAGN.BC2 3 2017] § (15,582.70)| $ (17,776,398.90)[ § 26,339.02
LAGN.BC2 3 2018] § (18,422.68)[ $ (16,713,685.44)[ $ 75,199.62
LAGN.BC2 3 2019] § (12,998.65)| $ (7,963,004.16)| $ (394,272.39)
LAGN.BC2 3 2020] $ (2,508.57)| $ (992,456.27)| $ (163,036.21)
LAGN.BC2 3 2021 § (66,232.69)| $ (15,631,776.58)| $ (48,885.92)
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Exhibit DG-2
Page 6 of 10
(Public Version) ENTERGY TEXAS, INC.
PUBLIC UTILITY COMMISSION OF TEXAS
DOCKET NO. 53719

Response of: Entergy Texas, Inc. Prepared By: Anastasia R. Meyer
to the Third Set of Data Requests Sponsoring Witness: Anastasia R. Meyer
of Requesting Party: Sierra Club Beginning Sequence No. LC2673
Ending Sequence No. LC2673
Question No.: SIERRA 3-1 Part No.: Addendum:
Question:

Refer to the Direct Testimony of Company Witness Meyer on page 12. Explain
why the retirement ages of Nelson 6 and Big Cajun 2 Unit 3 are confidential.

Response:

Due to the competitive nature of the wholesale power market, the public disclosure of
confidential information related to amount and timing of generation Entergy Texas, Inc.
(“ETI”) plans to deactivate likely would cause higher costs that ETI and other Entergy
affiliates would have to pay for purchased power, and these higher costs would eventually
be paid by ETI’s customers. Public disclosure of commercially sensitive information also
could result in less favorable terms and higher prices for which ETI can purchase power
on a long-term basis. This could result in an increase in the cost of purchased power that
ultimately would be reflected in the electric rates paid by retail customers of ETL
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(Public Version) ENTERGY TEXAS, INC.
PUBLIC UTILITY COMMISSION OF TEXAS
DOCKET NO. 53719

Response of: Entergy Texas, Inc. Prepared By: Phong Nguyen
to the Third Set of Data Requests Sponsoring Witness: Anastasia R. Meyer
of Requesting Party: Sierra Club Beginning Sequence No. LC2693
Ending Sequence No. LC2697
Question No.: SIERRA 3-8 Part No.: Addendum:
Question:

Refer to ETI response to Sierra Club RFI 1-6. Please provide responses for Big
Cajun for all questions.

Response:

Information included in the response contains highly sensitive protected (“highly
sensitive”) materials. Specifically, the responsive materials are protected pursuant to Texas
Government Code Sections 552.101 and/or 552.11. Highly sensitive materials will be
provided pursuant to the terms of the Protective Order in this docket.

a. AURORA Electric Market Model, Excel, and Strategic Energy & Risk
Valuation Model (“SERVM”).

b. February 2021.

C. Big Cajun 2 Unit 3 was modeled using economic dispatch for each year of
the analysis.

d. See the highly sensitive attachment provided in the Company’s response to
Sierra Club 1-6 (TP-53719-00SIE001-X006-001 HSPM) specifically the
column for Business Plan 2021.

e. The Big Cajun 2 Unit 3 assessment referred to in the Direct Testimony of
Anastasia R. Meyer was not a retirement analysis. The Company does not
control the decision on when the resource deactivates or retires. The
assessment looked at the avoided cost associated with Big Cajun 2 Unit 3
under a range of useful life assumptions

f. See the highly sensitive attachment (TP-53719-00SIE003-X008-
001_HSPM). In addition, see the highly sensitive attachments provided in
the Company’s responses to Sierra Club 1-5, 1-6, and 3-5.

g. See the response to subpart e.

013
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Exhibit DG-2 Question No.: SIERRA 3-8

Page 8 of 10
(Public Version)

h. See the response to subpart e.

ii.

iil.

v.

Vi.
vii.

Viil.

ix.

X.
xi.

A full load heat rate of -Btu/kWh was used for Big Cajun 2
Unit 3.

See the highly sensitive attachments provided in the Company’s
response to Sierra Club 1-5 and 3-6.

See the highly sensitive attachment (TP-53719-00SIE003-X008-
002 _HSPM).

See the highly sensitive attachments provided in the Company’s
responses to Sierra Club 1-5 and 3-6.

See the highly sensitive attachments provided in the Company’s
responses to Sierra Club 1-5 and 3-6.

No transmission upgrades were assumed in the analysis.

Power market prices are not an input to the AURORA model. Power
market prices are a result of the input assumptions, constraints, and
generating unit commitment and dispatch performed by AURORA.
See the highly sensitive attachments provided in the Company’s
response to Sierra Club 1-4.

See the Company’s response to subpart i.iii.

See the Company’s response to subpart i.iii.

See the Company’s response to subpart i.iii.

j. See the response to subpart e.

ii.
1i.

v.

Vi.

Vii.

See the Company’s response to subpart i.iii.

See the Company’s response to subpart i.iii.

There are no specific VOM cost outputs, but these costs are
embedded in the variably supply cost outputs of the AURORA
model. See the Company’s response to subpart f.

This is not an output of the assessment. See the highly sensitive
attachment provided in the Company’s response to Sierra Club 1-4
for the input information.

This is not an output of the assessment. See the highly sensitive
attachment provided in the Company’s response to Sierra Club 1-4
for the input information.

This is not an output of the assessment. See the highly sensitive
attachment provided in the Company’s response to Sierra Club 1-4
for the input information.

See the Company’s response to subpart i.iii.

1. See the highly sensitive attachment provided in the Company’s response to
Sierra Club1-4.

Highly sensitive materials have been included on the secure ShareFile site provided to the
parties that have executed protective order certifications in this proceeding.

53719
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Page 9 of 10
(Public Version) ENTERGY TEXAS, INC.
PUBLIC UTILITY COMMISSION OF TEXAS
DOCKET NO. 53719

Response of: Entergy Texas, Inc. Prepared By: Jasmine Nguyen
to the Third Set of Data Requests Sponsoring Witness: Beverley Gale
of Requesting Party: Sierra Club Beginning Sequence No. LC2667

Ending Sequence No. LC2667

Question No.: SIERRA 3-9 Part No.: Addendum:
Question:

Refer to ETI response to Sierra Club RFI 2-4(b) regarding projected capital
expenditures for Nelson 6 and Big Cajun 3 Unit 2. State whether the Company has
projected capital expenditures through each unit' s respective projected retirement date. If
the Company has not projected capital expenditures through each unit' s respective
projected retirement date, state the duration of the capital projection provided in Sierra
Club RFI 2-4(b).

Response:

No. The Company only has current capital expenditure projections for Entergy Operating
Company operated units out five years. Clecoll provided capital expenditure projections to
Entergy Texas, Inc. only to 2025.

! Cleco Power, Cleco Cajun LLC, and Louisiana Generating, LLC (together, “Cleco™).

0le
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Exhibit DG-2
Page 10 of 10

(Public Version) ENTERGY TEXAS, INC.

PUBLIC UTILITY COMMISSION OF TEXAS
DOCKET NO. 53719

Response of: Entergy Texas, Inc. Prepared By: Josh Paternostro
to the Third Set of Data Requests Sponsoring Witness: Allison P. Lofton
of Requesting Party: Sierra Club Beginning Sequence No. LC2671
Ending Sequence No. LC2671
Question No.: SIERRA 3-11 Part No.: Addendum:
Question:

Provide the undepreciated plant balances for Nelson 6 and Big Cajun 2 Unit 3 as
of the beginning of the test year.

Response:

The undepreciated plant balances as of the beginning of the Test Year for Nelson 6 and
Big Cajun 2, Unit 3 are $202,766,201 and $111,601,353, respectively.
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10/25/22, 12:19 PM Enter artners with offshore wind developer to explore Gulf of Mexico potential | Environment | nola.com
ExBR DS e perto exp potental | |

Page 1 of 8
(Publi%}{ﬁgﬁiﬂn%w.nola.com/news/environ ment/article_2a752480-3b82-11ed-b892-1bbc5fc1d7b6.html

Entergy partners with offshore
wind developer to explore Gulf
of Mexico potential

Louisiana companies were instrumental in the development of the Block Island Wind Farm, the United States' first
commercial offshore wind farm. It is located in state waters of Rhode Island. Entergy Corp. said it is actively
exploring potential offshore wind projects in the Gulf of Mexico, a possibility that could help wean Louisiana’s
power sector off fossil fuels and transition to renewables, in line with the state’s climate goals.

PHOTO BY SARAH RAVITS

BY SAM KARLIN | STAFF WRITER
SEP 23, 2022 - 3:56 PM

https://www.nola.com/news/environment/article_2a752480-3b82-11ed-b892-1bbc5fc1d7b6.html 1/8
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Entergy Corp. said it is actively exploring
potential offshore wind projects in the Gulf of
Mexico, a possibility that could help wean
Louisiana’s power sector off fossil fuels and
transition to renewables, in line with the state’s

climate goals.

Entergy Louisiana, Entergy New Orleans and
Diamond Offshore Wind signed a memorandum
of understanding to evaluate “potential early
development” of offshore wind power in
Louisiana state waters, the companies

announced Friday.

Gov. John Bel Edwards’ climate task force,
which seeks net zero carbon emissions by 2050,
calls for getting 5 gigawatts of power from
offshore wind generation by 2035. The climate
goals have helped draw interest in the Gulf

from some of the world’s biggest wind

https://www.nola.com/news/environment/article_2a752480-3b82-11ed-b892-1bbc5fc1d7b6.html 2/8
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Entergy partners with offshore wind developer to explore Gulf of Mexico potential | Environment | nola.com
developers, and Entergy’s announcement
makes them the latest to set their sights off the

[.ouisiana coast.

Leaders hope wind power could provide clean
energy and resurrect the state’s offshore
economy, which for decades employed

thousands in the oil sector.

The announcement Friday is a very early step in
the process. To build offshore wind farms in
state waters, developers would need to ask the
Department of Natural Resources to do a lease
sale for an area, which would trigger a public

bid process.

The Legislature this year passed a bill that
updated the state’s bid laws to account for wind
projects. They also passed a resolution asking
the Public Service Commission to assess an

offshore wind pilot project by 2026.

https://www.nola.com/news/environment/article_2a752480-3b82-11ed-b892-1bbc5fc1d7b6.html 3/8
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The U.S. Bureau of Ocean Energy Management is proposing two offshore
wind energy zones in the Gulf of Mexico. The zone near Lake Charles
could generate enough energy to power 800,000 homes.

BOEM

This week, Public Service Commissioner Craig
Greene issued a directive to utilities to evaluate
the costs and benefits of offshore wind power

in their long-range resource planning.

"The LPSC is interested in knowing how every
tool in the tool box can be used to deliver
reliable and affordable electricity to Louisiana
residents and businesses," Greene said Friday.
"This is why the commission directed each
utility to fully analyze the feasibility of offshore

wind as each company carries out their

https://www.nola.com/news/environment/article_2a752480-3b82-11ed-b892-1bbc5fc1d7b6.html 4/8



10/25/22, 12:19 PM Entergy partners with offshore wind developer to explore Gulf of Mexico potential | Environment | nola.com
Exhibit DG-5 ) )
Page 5 of 8 resource planning. Ilook forward to seeing
(Public Version)
what those evaluations tell us about Louisiana’s

future with offshore wind.”

“This is an important first step to possibly bring
wind power to our Louisiana shores,” said
Phillip May, Entergy Louisiana president and
CEO in a prepared statement. “While there
remains work to be done before that happens,
we are excited by the opportunity to begin this

process.”

https://www.nola.com/news/environment/article_2a752480-3b82-11ed-b892-1bbc5fc1d7b6.html 5/8
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A wind turbine platform for the state of Maryland rises near a scrap yard
for offshore ships and oil industry related machinery in Houma.

PHOTO BY CHRIS GRANGER / THE TIMES-PICAYUNE

The memorandum of understanding sets up a
legal framework for Entergy and Diamond
Offshore to eventually develop wind projects
and to evaluate how to connect those projects
into the transmission grid. Ensuring that the
power generated from offshore breezes can
find its way to residential and commercial
customers is a key component of developing

wind farms.

Entergy still gets the vast majority of its power
from natural gas, which fires its large
generating units; 76% of power in Louisiana
comes from natural gas. But it has taken small
steps of late to diversify. This week, the Public

Service Commission approved a deal that will

https://www.nola.com/news/environment/article_2a752480-3b82-11ed-b892-1bbc5fc1d7b6.html 6/8
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(Public Version) .
solar power from four projects around
Louisiana. That'’s a small share of the nearly
12,000 megawatts in Entergy Louisiana’s

portfolio.

Diamond Offshore is a subsidiary of the
Mitsubishi Corporation. The firm said in a news
release it has developed seven commercial
scale offshore wind projects and 12 offshore

wind transmission projects.

https://www.nola.com/news/environment/article_2a752480-3b82-11ed-b892-1bbc5fc1d7b6.html 7/8
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The Block Island Wind Farm near Rhode Island takes a beating from waves
in 2016. The wind farm was the first to operate in U.S. waters. Several
Louisiana companies with roots in the offshore oil and gas industry
helped design and build the farm.

U.S. Department of Energy

The Gulf waters off of the Texas coast have
greater wind potential than off the Louisiana
coast, but Louisiana’s climate task force has
helped draw interest towards the state.
Meanwhile, federal regulators are looking to set
up a wind energy zone in the Gulf near Lake
Charles as part of President Joe Biden’s push to
get 30 gigawatts of offshore wind power by
2030.

INVESTIGATIVE REPORTING IS MORE ESSENTIAL THAN EVER,
WHICH IS WHY WE'VE ESTABLISHED THE LOUISIANA
INVESTIGATIVE JOURNALISM FUND, A NON-PROFIT

SUPPORTED BY OUR READERS.

TO LEARN MORE, PLEASE CLICK HERE.

https://www.nola.com/news/environment/article_2a752480-3b82-11ed-b892-1bbc5fc1d7b6.html 8/8
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United States Department of the Interior
BUREAU OF OCEAN ENERGY MANAGEMENT
New Orleans Office

1201 Elmwood Park Boulevard
New Orleans, LA 70123-2394

Memorandum

To: Amanda Lefton
Director, Bureau of Ocean Energy Management

From: Michael Celata e e "
Regional Director, Gulf of Mexico Regional e
Office

Subject: Request for Concurrence on Preliminary Wind Energy Areas for the Gulf of

Mexico Area Identification Process Pursuant to 30 C.F.R. § 585.211(b)

1. Purpose

This memorandum documents the analysis and rationale used to develop recommendations for
Preliminary Wind Energy Areas (WEAs) in the Gulf of Mexico. The BOEM New Orleans Office
is requesting concurrence from the Director of the Bureau of Ocean Energy Management (BOEM)
on the Preliminary WEAs in order to obtain further stakeholder input on the WEA development
process.

I1. Recommended Preliminary WEASs

As described in 1 and depicted in
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Figure 1 and 2, the recommended Preliminary WEAs for the Gulf of Mexico consist of 734,668

total acres.

Table 1: GOM Preliminary WEAs Descriptive Statistics

Acres

Installation Capacity’
Homes powered’
Power Production
(MWh/yr)?

Max Depth (meters)
Min Depth (meters)
Closest distance to TX
(nm)

Closest distance to LA

(nm)

Galveston Preliminary
WEA (Option I)

546,645
6,636
2,322,600
23,252,544

253
16
24 (45 km)

28 (52 km)

! Megawatts (MW) based upon 3MW/sqkm
2 Megawatt hours per year (MWh/yr) based upon 350 homes per MW
3 Formula = Capacity (MW) * 8760 (hrs/yr) * 0.4 (capacity factor)

2

Lake Charles
Preliminary WEA
(Option M)
188,023

2,283

799,050
7,999,632

25
10
79 (147 km)

56 (104 km)

Total

734,668
8,919
3,121,650
31,252,176
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Figure 1: Map of the Gulf of Mexico Wind Energy Area offshore Texas and Louisiana

JIIR Legal Standard

Pursuant to subsection 8(p)(1)(C) of the Outer Continental Shelf Lands Act (OCSLA), the
Secretary of the Interior (Secretary), in consultation with the U.S. Coast Guard (USCG) and other
relevant Federal agencies, may grant a lease, easement, or right-of-way on the Outer Continental
Shelf (OCS) for activities that “produce or support production, transportation, or transmission of
energy from sources other than oil and gas” (43 U.S.C. § 1337(p)(1)(C)). The Secretary must
ensure that activities under this subsection are carried out in a manner that provides for 12
different goals (“OCSLA factors”), including safety, protection of the environment, and
consideration of other uses of the sea or seabed. Id. § 1337(p)(4)(A)—(L). BOEM has issued
regulations governing the leasing process and management of offshore renewable energy projects.
See 74 Fed. Reg. 19,638 (Apr. 29, 2009); see also 30 C.F.R. part 585.

This memorandum documents BOEM’s consideration of the OCSLA factors for identifying
Preliminary WEAs during the Area ID determination within its leasing process (43 U.S.C. §
1337(p)(4)(A), (B), (D), (F), (I), and (J)), as explained further in Section IV below. The
identification of Preliminary or Final WEAs does not constitute a final leasing decision, and
BOEM reserves the right under its regulations to issue leases in smaller, fewer and/or different
areas—or issue no leases. Moreover, BOEM may conduct additional Area ID processes within the
Gulf of Mexico in the future. After publicizing the Preliminary WEAs, BOEM will conduct
further analysis under OCSLA and the National Environmental Policy Act (NEPA) at subsequent
stages of its process, (1) before the lease auction and (2) when renewable energy facilities are
proposed on those leases.
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IV. Development of Preliminary WEAs and the Area Identification Process

Overview:

BOEM’s competitive lease issuance process starts with the publication of an optional Request for
Interest (RFI) or a mandatory Call for Information and Nominations (Call), which requests
comments from the public about areas of the OCS that they believe should receive consideration
and analysis for the potential development of renewable energy (30 C.F.R. § 585.211(a)). The RFI
may not always be necessary to assist BOEM in determining potential interest in offshore wind
and BOEM could move directly to publication of the Call when there is sufficient information to
inform the Call process. For the Gulf of Mexico (GOM), BOEM decided it was prudent to issue
an RFT to gauge specific interest in obtaining commercial wind leases in an area on the OCS in the
GOM.

All comments received on the RFI, and the Call are submissions from private citizens; Federal,
State, and local government agencies; environmental and other advocacy groups; industry groups;
and wind developers. The RFI and Call comments are then used to inform the Area ID process.

An Area ID process is a required step under the renewable energy competitive leasing process
used to identify areas for environmental analysis and consideration for leasing (30 C.F.R. §
585.211(b)). The Area ID process takes into consideration multiple competing uses and
environmental concerns that may be associated with a proposed area’s potential for commercial
wind energy development. The development of Preliminary WEAs and seeking public comment
on these areas is not required under BOEM’s regulations. However, in this instance, BOEM
believes that such processes will result in a more transparent and inclusive Area ID process.

BOEM prepares an Environmental Assessment (EA), pursuant to NEPA, before any lease sale.
The objective of the environmental analysis is to estimate the nature, severity, and duration of
impacts that might occur from site assessment and site characterization activities and to compare
the impacts of the various alternatives for a proposed OCS wind energy lease sale. Potential
impacts of a specific proposed renewable energy facility in the identified areas would be addressed
during the review of a Construction and Operations Plan (COP) when post-lease information is
available.

A. Request for Interest

On June 11, 2021, BOEM issued an RFI for Commercial Leasing for Wind Power Development
on the GOM OCS to gauge interest in obtaining commercial wind leases in area on the OCS
offshore GOM and to gather information about the RFI Area. The RFI Area comprised the entire
Central Planning Area (CPA) and Western Planning Area (WPA) of the Gulf of Mexico,
excluding the portions of those areas located in water depths greater than 1,300 meters (Figure 2).
BOEM issued the RFI to identify potential opportunities for renewable energy development in the
GOM and to gather additional information about possible constraints. In addition to soliciting
public comment in the Federal Register,* BOEM held its first GOM Intergovernmental Renewable
Energy Task Force meeting on June 15, 2021. The Task Force meeting included representatives

4 https://www.regulations.gov/document/BOEM-2021-0041-0001
4
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of the Louisiana, Texas, Mississippi, and Alabama State governments, as well as other

representatives from Tribes, and relevant Federal and local government entities.

The comment period for the RFI ended on July 26, 2021. BOEM received 39 comments and 10
nominations, which are available at https://www.regulations.gov/document/BOEM-2021-0041-

0001.

Gulif of Mexico OCS Region
Request for Interest
2021 Renewable Energy Program

LOUISIANA

—— 60 m Bathymetric
— 1000 m Bathymetric
—— 1300 m Bathymetric

[ rriarea

- Flower Garden Bank NMS

|:| QCS Protractions

Central Planning Area

|:| OCS Planning Areas

Figure 2: Gulf of Mexico RFI Area

B. Call

On November 1, 2021, BOEM published a Call for Wind Power Development on the OCS in
GOM.’ The Call Area comprised the area located seaward of the Gulf of Mexico Submerged
Lands Act Boundary, bounded on the east by the north-south line located at -89.857° W.
longitude, and bounded on the south by the 400-meter bathymetry contour, and the U.S. Mexico
Maritime Boundary established by the Treaty between the Government of the United States of
America and the Government of the United Mexican States on the Delimitation of the Continental
Shelf in the Western Gulf of Mexico beyond 200 Nautical Miles (U.S.-Mexico Treaty), which
took effect in January 2001.

BOEM delineated the Call Area taking into account the comments from the RFI and consultation
with numerous parties and information sources, including the States of Alabama, Mississippi,
Louisiana, Texas, and the Intergovernmental Renewable Energy Task Force (Figure 3). In
addition to soliciting public comment in the Federal Register,’ BOEM hosted a second task force
meeting on February 2, 2022. The Task Force meeting included participation from members of all
involved States, as well as other representatives from Tribes and relevant Federal and local
government entities. BOEM also hosted four sector specific fisheries meetings to collect
information that would help to avoid, minimize, or mitigate potential impacts on commercial and
recreational fisheries and fishing. During and after the Call Area comment period, BOEM held or

5 https://www.federalregister.gov/documents/2021/11/01/2021-23800/call-for-information-and-nominations-
commercial-leasing-for-wind-power-development-on-the-outer
6 https://www.regulations.gov/docket/BOEM-2021-0077
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attended over forty informational sessions with many stakeholders to better understand concerns
related to potential impacts to military activities, fisheries, navigation, and other potential use

conflicts.

The comment period for the Call ended on December 16, 2021. BOEM received 40 comments
and 8 nominations, which are available at https://www.regulations.gov/document/BOEM-2021-

0077.
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Figure 3: Gulf of Mexico Call Area

C. GOM Preliminary WEAs and Area ID

Office of Leasing and Plans — Map ping and Automation Section| MAS202200174 | 17 FEB 2022

For purposes of recommending the Preliminary WEAs, BOEM considered the following non-
exclusive list of information sources: comments and nominations received on the RFI and Call;
information from the GOM Intergovernmental Renewable Energy Task Force; input from
Alabama, Mississippi, Louisiana, and Texas State agencies; input from Federal agencies (e.g.
DoD, USCGQG); comments from stakeholders and ocean users, including the maritime community,
offshore wind developers, and the commercial fishing industry; state and local renewable energy
goals; and information on domestic and global offshore wind market and technological trends.
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BOEM received ocean users feedback to consider leveraging an existing ocean planning model
previously used in the GOM for National Oceanic and Atmospheric Administration’s (NOAA)
Aquaculture Opportunity Areas for ocean planning purposes. In response, BOEM used the ocean
planning model to help support identification of Preliminary WEAs.

1.  Ocean Planning

BOEM’s process to identify Preliminary WEAs in the GOM was based on rigorous science to
drive an informed, forward-looking, and sustainable industry to maximize operational efficiency
and limit adverse interactions with other industries or natural resources. Additionally, the Gulf of
Mexico Regional Office of BOEM (GOMR) and the NOAA National Centers for Coastal Ocean
Science (NCCOS) collaborated utilizing an ocean planning tool to identify Preliminary WEAs in
the Federal waters of the GOM. Due to its vast richness of data and decades of active
management in the GOM, BOEM was able to utilize this tool in the region. Preliminary WEAs
are identified, based on the best available science and through public engagement, to facilitate
wind energy development; support environmental, economic, and social sustainability; and
minimize resource use conflicts. The WEA process seeks to identify and minimize potential
conflicts in ocean space as well as to mitigate interactions with other users and adverse
interactions with the environment, the NCCOS model is a tool to help support that effort.

2. Study Area

The Call Area as defined in Section IV.B was also used as the study area boundaries. (See Figure
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Figure 4: Gulf of Mexico Study Area for Ocean Planning

3. WEA Planning

Planning and siting for the WEAs requires thorough synthesis and spatial analyses of critical
environmental data and ocean space use conflicts. BOEM used Geographic Information Systems
(GIS) to integrate pertinent spatial data, perform analyses, and generate map-based products to
inform where potential wind energy area(s) may be located within the Call Area. BOEM seeks to
identify wind energy areas in a manner that avoids or minimizes impacts to environmental
resources. The use of this model is one approach to meet that objective.

Historically, BOEM has engaged in similar ocean planning efforts in other OCS Regions. Ocean
planning processes often follow a standard workflow by 1) identification of the planning objective,
2) inventory of data, 3) geospatial analysis of data, 4) interpretation of results, and 5) delivery of
map products and reports to decisionmakers and other ocean users. Spatial data are used to
represent known or potential environmental and ocean space use conflicts that could constrain, or
conditionally constrain, the siting of offshore wind facilities in Federal waters. Using a multi-
criteria decision approach allows for evaluation of numerous spatial data types for an area and
provides a relative comparison of how suitable the areas are for offshore wind development.
Additionally, natural and cultural resources, industry and operations, various fishing activities,
logistics, economics, and national security are described and identified in the WEA model
suitability analysis which is discussed in detail in Gulf of Mexico Wind Energy Area Modeling
Report.

Additionally, WEA siting informed by ocean planning is helpful in avoiding and minimizing
adverse environmental, social, and existing user interactions. Throughout the Area ID process,
BOEM used existing datasets to have discussions with ocean users to receive early feedback.
BOEM incorporated the feedback from ocean users in the spatial and temporal planning strategies
to allow initial compatibility to be assessed, while also increasing efficiency of meaningful
communications within and among stakeholders, and potentially with industry. The Preliminary
WEAs resulting from this analysis are then considered by the decisionmaker to inform the siting of
offshore wind in the GOM.

4. Ocean Planning Model: Step-by-Step Approach

In BOEM’s Area ID process, the determination of the Preliminary WEAs requires an
understanding of the relationship between different elements of the environment and ocean use as
well as the practical requirements for offshore wind development. Developing a model for an
expansive region like the Gulf of Mexico requires compilation and analysis of best-available data.
A step-by-step approach was developed for ocean planning using a logical workflow that began
with framing the research questions (i.e., number of acres needed for a wind facility), data
collection and inventory, then continued with spatial suitability modeling, identifying potential
WEA options using a unique precision siting modeling strategy, further characterization of
options, and finally, interpretation of results. Each step of the workflow diagram corresponds to
an essential step of the study, with corresponding methods detailed in the Gulf of Mexico Wind
Energy Area Modeling Report (Figure 5).
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Figure 5: Workflow for Wind Energy Area options spatial analysis for the Gulf of Mexico Call Area

Geospatial analysis for identification of WEA options was based on a categorical framework to
ensure relevant, comprehensive data acquisition and characterization for spatial suitability
modeling. An authoritative spatial data inventory was developed that included data layers relevant
to administrative boundaries, national security (i.e., military), navigation and transportation,
energy and industry infrastructure, commercial and recreational fishing, natural and cultural
resources, and oceanography. With over 200 data layers included in this analysis, the maps,
models, and descriptions provide the most comprehensive marine spatial modeling in the GOM to
date.

a. Grid Overlay

Based on world-wide historical trends for acreage for wind energy facilities, this spatial modeling
approach was specific to the planning goal of identifying discrete areas ranging from 40,000 to
80,000 acres that met the distance of more than 20 nm from shore with a maximum water depth of
400 meters. These industry and engineering requirements of water depth and distance from shore
and are the most suitable for all types of wind energy development in the GOM. Ocean planning
was performed at 10-acre (4.05-ha) hexagon grid cell resolution providing high contrast of

9
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suitability (Figure 6). A hexagon grid was used because it fits organic shapes and curves (ex.

pipeline, submarine cable, etc.) better than square grids, and it provides advantages for statistical
analysis as all neighboring cells share a side and the distance from the center is the same distance
to all neighboring cells. ’
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Figure 6: An example of grid cells formulated for the Call Area. Each cell is a 10-acre or 4.05-ha hexagon.
b. Data Acquisition, Categorization, and Inventory

Geospatial analyses and ocean planning require the consideration of multiple, authoritative
datasets that require substantial data acquisition to properly understand and implement within
ocean planning suitability models. Spatial suitability modeling is a type of multi-criteria analysis
that provides BOEM with the ability to calculate a relative suitability score for each grid cell in an
area. Data categorization is needed to describe the relationship among the data input into the
models and to organize information into appropriate submodels for relative suitability modeling.
Data categorization was modified from the schema provided in Lightsom et al. (2015) as the intent
of the categorical structure is for ocean planning. The structure intends to bring transparency and
a consistent framework for organizing complex and dynamic ocean systems.® The framework
works to include necessary data that are needed for the wind energy area site suitability analysis, a
specific type of ocean planning.

7 Birch CPD, Oom SP, Beecham JA. 2007. Rectangular and hexagonal grids used for observation, experiment, and
simulation in ecology. Ecol Model. 206(3-4):347-359.
8 Lightsom FL, Cicchetti G, Wahle CM. 2015. Data categories for marine planning: U.S. Geological Survey open-file
report 2015-1046.
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Acquisition of spatial data is a key factor in model success because it is the base for further
calculations and analysis.” BOEM completed an initial review to determine the broad suite of data
and categories needed to properly support this ocean planning process. BOEM then developed a
comprehensive, authoritative spatial data inventory including data layers relevant to national
security, natural and cultural resources, industry and operations, fisheries, logistics, and
economics. BOEM developed the data holdings through engagement with non-governmental
organizations and U.S. Federal and State agencies representing a diverse array of stakeholders.
The Marine Cadastre and many studies conducted throughout the years by BOEM’s environmental
studies program were used to supply data for the study.

BOEM evaluated data for completeness and best quality, and used the most authoritative, up-to-
date sources available. All data were projected, and calculations performed using the NAD 1983
Contiguous USA Albers projection (WKID: 5070, Projection: Albers, False Easting: 0.0, False
Northing: 0.0, Central Meridian: -96.0, Standard Parallel 1: 29.5, Standard Parallel 2: 45.5,
Latitude of Origin: 23.0). The Gulf of Mexico Wind Energy Area Modeling Report provides a list
of data used for this ocean planning analysis.

c. Data Processing Steps

Many datasets required processing prior to use in the suitability model, subsequent cluster
analysis, or for the option ranking model and characterization. Methods are provided for all data
that required processing in the Gulf of Mexico Wind Energy Area Modeling Report; many data
were received in a ready-to-use format and processing notes can be found in metadata provided by
the data originator. BOEM applied setbacks (i.e., buffers) when they were established by
governance, policy, or regulations. In cases where an established setback requirement was not
available from an authoritative source, BOEM used conservative professional judgment when
assigning setback distances.

d. Suitability Analysis

BOEM performed a gridded relative suitability analysis, commonly used in a multi-criteria
decision analysis, to identify the grid cells with the highest suitability for WEA development in the
Call Area.!” Spatial data layers included in the suitability analysis identify space-use conflicts and
environmental constraints such as active national security areas, maritime navigation, active oil
and gas infrastructure, and natural resource management. We used a submodel structure to capture
ocean use and conservation concerns including national security, natural and cultural resources,
industry and operations, fisheries, logistics, and economics (Figure 7). This submodel structure
ensures that each submodel is given equal weight in the final suitability model regardless of how
many data layers are present in each submodel. Constraints are reflected in data layers identifying
areas of reduced compatibility (e.g., shipping fairways, known sand resources areas, or Rice’s
Whale habitat) and those areas are removed from further analysis at this time due to the

9 Molina JL, Rodriguez-Gonzalvez P, Molina M-C, Gonzalez-Aguilera D, Balairon L., Espejo Almodovar F, Montejo
J. 2013. River morphodynamics modelling through suitability analysis of geomatic methods. In: Wang Z, Lee JHW,
Gao J, Cao S, editors. Proceedings of the 35th IAHR World Congress, Chengdu, China. Beijing: Tsinghua University
Press.
10 Mahdy M, Bahaj AS. 2018. Multi criteria decision analysis for offshore wind energy potential in Egypt. Renewable
energy, 118, 278-289.
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availability of other less conflicted areas that would meet current known demand. The data layers

used in the constraint model can be found in Table 2.

Relative Suitability Analysis Submodels

National

Security Nata‘l"a'

Cultural
Resources

Final

Suitability Constraints

(score of 0)

Model

Industry
&
Operations

Figure 7: Overview of relative suitability model design and the submodel components. The constraints submodel
includes all data layers with a score of 0; these data layers were removed before the remaining submodel scores were
calculated.

d.1 Scoring Categorical Data

BOEM evaluated categorical datasets (i.e., in which data are distinct and separate groups) to
determine if a constraining feature was present or absent in each grid cell. If a feature was absent,
a score of 1 was given indicating suitability with offshore wind energy development, otherwise a
score ranging from 0 to 1 was assigned (0 = unsuitable with offshore wind energy development; 1
= more suitable with offshore wind energy development). For example, a regulated shipping lane
that experiences regular traffic would be deemed unsuitable for offshore wind energy and thus
receive a score of 0 and be treated as completely unsuitable. However, within certain military
operating areas where uncertainty exists, additional communications and resources may be
required to determine suitability. As a result, a score of 0.5 would be given to capture that
uncertainty.
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After we gathered and integrated all data into the greater data inventory, certain data layers with
constraints also required, either by action agency or for safety and security reasons, setbacks from
the discrete/categorical layer. If a setback (i.e., existing oil and gas infrastructure) was established
by a permitting authority as a ‘no go’ area, a score of 0 was applied as the setback (e.g., shipping
lanes and a 2 nm setback from the outer boundary, all scored as 0). Based on governance, policy
and regulations, BOEM used the most conservative setback distances to avoid interactions with
other ocean activities (Table 2). Table 2 and Figure 8 present a summary of the constraints that
are likely to limit offshore wind energy development either because of environmental sensitivities
or high level of conflict with other ocean industries. The constraints submodel in total overlapped
with 67% of the Call Area. BOEM used the best available science and the degree of conflict to
assign scores. If there is potential for interaction with a transient resource, but uncertainty remains
as to what that interaction is with wind industry infrastructure, then varying scores were assigned.
These scores range from 0.2 to 0.7. A detail analysis of the scores can be found in the Gulf of
Mexico Wind Energy Area Modeling Report.

Table 2: Constraints submodel data layers included in the relative suitability analysis. Each dataset in the
constraints submodel was scored 0 for complete avoidance. A dash denotes when a dataset did not have a

setback applied.
Data Layer Setback Score
Distance

Vessel Monitoring System (VMS) Shrimp Fishing areas of Moderate-High |- 0
fishing

20 nm coastal buffer - 0
Shipping Fairways and Regulations 2 nm 0
Rice’s whale 100 m to 400 m - 0
IActive Oil and Gas Lease Blocks (Including FGBNMS Blocks) - 0
BOEM Lease Blocks with Significant Sediment Resources - 0
BOEM No Activity Zones - 0
Oil and Gas Pipelines (Only Active Pipelines) 200 ft 0
Menhaden Fishing - Area between 90° - 91° out to 20 miles - 0
Oil and Gas Boreholes, Test Wells, and Wells 200 ft 0
lAnchorage Areas (used/disused) - 0
Oil and Gas Drilling Platforms 500 ft 0
Submarine Cables 500 ft 0
Unexploded Ordnance (UXO) polygon - 0
Louisiana permitted artificial reefs 500 ft 0
IAids to Navigation (beacons and buoys) 500 m 0
Texas permitted artificial reefs 1000 ft 0
Environmental Sensors and Buoys 500 m 0

13
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Figure 8: Constraints submodel relative suitability for the Call Area. Red color indicates those areas constrained by
ocean activity, while green areas are considered potentially suitable for offshore wind development.

d.2 Scoring Numerical Data

BOEM reclassified the numerical data (i.e., data can represent any value within a given range)
(e.g., continuous data) to a 0 to 1 scale using a linear function or fuzzy logic membership
functions.!! The fuzzy membership functions are similar to a linear or non-linear functional
approach, however, use of fuzzy logic membership functions accounts for additional uncertainty
when assigning scores to the data.!? The function used for each numerical dataset was chosen
based on the data and known interactions or compatibility with offshore wind energy development.
The range of the numerical datasets (i.e., the minimum and maximum values) were used as the
inputs for creating the function and were modified to ensure no output value would equal 0.
BOEM did not use 0 values because no observed value in any numerical dataset used was
sufficient to warrant complete exclusion from consideration for offshore wind energy
infrastructure.

BOEM used the Z-shaped membership function from the Scikit-Fuzzy (Version 0.4.2) Python
library to determine if vessel traffic, low fishing effort, and pelagic bird habitat suitability datasets
were compatible with wind energy. If the dataset had a higher observed value (e.g., fishing effort,

" Vafaie F, Hadipour A, Hadipour V. 2015. GIS-based fuzzy multi-criteria decision-making model for coastal
aquaculture site selection. Environ Eng Manage J. 14(10):2415-2425.
12 Kapetsky JM, Aguilar-Manjarrez J. 2013. From estimating global potential for aquaculture to selecting farm sites:
perspectives on spatial approaches and trends. In: Ross LG, Telfer TC, Falconer L, Soto D, Aguilar-Manjarrez J,
editors. Site selection and carrying capacities for inland and coastal aquaculture. FAO/Institute of Aquaculture,
University of Stirling, Stirling (UK), Expert Workshop, 6—8 December 2010. FAO Fisheries and Aquaculture
Proceedings No. 21. Rome: FAO. p. 129-146.
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vessel traffic) then it resulted in lower compatibility with wind energy, and thus the lower the

suitability score.!® Other numerical datasets, such as distance to shore, used a standard linear
function because of high certainty that the closer a location is to shore, the more suitable a wind
energy area is regarding logistics and cost.!* The categorical and numerical data used in scoring
for the relative suitability analysis are in Tables 3 through 8, with a detailed list and rationale for
each score found in the Gulf of Mexico Wind Energy Area Modeling Report.

Table 3. National security submodel data layers included in the relative suitability analysis and the score
assigned to each dataset. Scores closer to 0 are less suitable for wind energy development, while scores
closer to I are more suitable.

Data Layer Score

Military Operating Area (MOA)- Corpus Christi 0.3

Military Operating Area (MOA)- New Orleans 0.5

Military Training Routes (MTR)- Flight Corridors - 12-mile setback 0.3

Special Use Airspace (SUA) A381 - Alert Area LOOP facility 0.5

Special Use Airspace (SUA) Warning Area - W59A, W59B, W54A, W54B, W54C, 0.5 — Area B in the

(W92, W147A, W147B, W147C, W147D, W228A, W228B, W228C, W228D 'WEA options was
eliminated due to
(W228A Warning
|Area.

Table 4: Natural and cultural resources submodel data layers included in the relative suitability analysis
and the score assigned to each dataset. Scores closer to 0 are less suitable for wind energy development,
while scores closer to 1 are more suitable.

Data Layer Score

INOAA Fish Havens (500-ft setback included in polygon) 0.7

Potentially Sensitive Biological Features provided by FGBNMS (1000-ft) 0.5

Low Relief Structures provided by FGBNMS (1000-ft setback) 0.5

BOEM's Potentially Sensitive Biological Features (250-ft setback) 0.2

Existing Coral HAPCs (with regulations and without regulations) 0.2

Coral 9 HAPC (no regulations and regulated areas) 0.2

Protected Resource Division Combined Layer BOEM/NMEFS values
U.S. Fish and Wildlife Service (FWS) - GOMAPPS 24 Pelagic Bird Spp. Habitat  |Z Membership
Suitability Function

Table 5: Industry and operations submodel data layers included in the relative suitability analysis and the
score assigned to each dataset. Scores closer to 0 are less suitable for wind energy development, while
scores closer to I are more suitable.

Data Layer Score
Federal Lightering Rendezvous Areas 0.5

3 Warner J, Sexauer J, scikit-fuzzy, twmeggs, alexsavio, Unnikrishnan A, Casteldo G, Pontes FA, Uelwer T, pd2f, et
al. 2019. JDWarner/scikit-fuzzy: Scikit-Fuzzy version 0.4.2. Zenodo. Available from:
https://doi.org/10.5281/zenodo.3541386

4 Abdel-Basset M, Gamal A, Chakrabortty RK, Ryan M. 2021. A new hybrid multi-criteria decision-making
approach for location selection of sustainable offshore wind energy stations: A case study. Journal of Cleaner
Production, 280, 124462.

15



Exhibit DG-6
Page 16 of 44
(Public Version)

Outside of Potential Carbon Capture Blocks 0.5
INEXRAD Sites 0-35km=0
35-70 km = 0.5

INMFS’s Fishery-Independent Surveys Z membership function
AIS Vessel Traffic 2019 — Cargo Z membership function
AIS Vessel Traffic 2019 — Fishing Z membership function
AIS Vessel Traffic 2019 — Other Z membership function
AIS Vessel Traffic 2019 — Passenger Z membership function
AIS Vessel Traffic 2019 — Pleasure and Sailing Z membership function
AIS Vessel Traffic 2019 — Tanker Z membership function
AIS Vessel Traffic 2019 — Tug and Tow Z membership function

Table 6: Logistics submodel data layers included in the relative suitability analysis and the score assigned
to each dataset. Scores closer to 0 are less suitable for wind energy development, while scores closer to 1
are more suitable.

Data Layer Score

Distance to shore Linear function (Closer to shoreline is better)
Distance to ports Linear function (Closer to principal port is better)
Water Depth Linear function (Shallower depth is better)

Table 7: Economics submodel data layers included in the relative suitability analysis and the score
assigned to each dataset. Scores closer to 0 are less suitable for wind energy development, while scores
closer to I are more suitable.

Data Layer Score

INational Renewable Energy Laboratory [Linear function (Greater net value is better)
(NREL) Revenue Model -

Netvalue2015 13

Competitive Lease Blocks Cells outside =0.5, Cells inside =1

Table 8: Fisheries submodel data layers included in the relative suitability analysis and the score assigned
to each dataset. Scores closer to 0 are less suitable for wind energy development, while scores closer to 1
are more suitable.

Data Layer Score

Z membership function - The moderate,
Commercial Shrimp Electronic Logbook Data (2015 - 2019) mod/high, and high effort data categories (natural
Mean days fished per year breaks) are included in the constraints model.

15 Musial W, Beiter P, Stefek J, Scott G, Heimiller D, Stehly T, Tegen S, Roberts O, Greco T, Keyser D (National
Renewable Energy Laboratory and the Alliance for Sustainable Energy, LLC, Golden, CO). 2020. Offshore wind in
the US Gulf of Mexico: regional economic modeling and site-specific analyses. New Orleans (LA): Bureau of Ocean
Energy Management. 94 p. Contract No.: M17PG00012. Report No.: OCS Study BOEM 2020-018.
https://espis.boem.gov/final%20reports/  BOEM 2020-018.pdf
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Menhaden Fishery Data (2000 - 2019) 7. membership function - Area between 90°
- 91° strata (coastal Louisiana) out to 20 miles are
used in the constraints model.

Highly Migratory Species Pelagic Longline Gear (2011- Z membership function

2020)

Reef Fish Bandit Gear Fishing Data (2007 - 2021) 7 membership function

Reef Fish Longline Gear Fishing Data (2007 - 2021) Z membership function

Southeast Region Headboat Survey Data (2014 - 2020) Z membership function

e. Calculation of the Final Score

Each data layer was scored on a 0 to 1 scale, with scores approaching 0 representing low
suitability and 1 representing high suitability relative to the other grid cells for offshore wind
energy development. All constraints data layers were not considered for offshore wind energy
development at this time and therefore, not further considered in the analysis. Next, a final
suitability score was calculated for each submodel by taking the geometric mean of all scores
within each grid cell. The geometric mean of all submodels was used to calculate a final overall
suitability score. The geometric mean was chosen because it grants equal importance to each
variable.!% 17 18 19 A] data layers and submodels had equal weight within the suitability model.

[ Final Suitability

The final suitability results for all submodels are presented in Figure 9. Several suitable areas
were distributed off the east coast of Texas to southwest Louisiana. It is important to note that
these suitability results are reflective of the planning objective to identify wind energy areas. In
the Gulf of Mexico region, wind energy opportunities may exist under different planning
objectives or at different scales than suitable for WEAs if the project rules are changed to < 40,000
acres.

The cluster analysis identified 2,398,150 acres of high-high clusters (p=.05), which are groups of
cells with high values that are statistically significant. Based on the cluster analysis, there are 14
potential WEA options that ranked in the top five percent, ranging from 39,836 ac to 546,645 ac
(Figure 10) that were identified. After the model had been run, DoD submitted its preliminary
assessment of the Call Area. As a result of the DoD preliminary assessment, WEA Option B was
eliminated from further consideration. With the elimination of Option B, there are now 13 WEA
options. BOEM has selected Option I (Galveston) and Option M (Lake Charles) as the
recommended Preliminary WEAs for the GOM. A detailed analysis of the rationale for the
selection can found in Section VI.

6 Bovee KD. 1986. Development and evaluation of habitat suitability criteria for use in the instream flow incremental
methodology. Instream Flow Information Paper 21, Report 86(7), U.S. Fish and Wildlife Service.

7 Longdill PC, Healy TR, Black KP. 2008. An integrated GIS approach for sustainable aquaculture management area
site selection. Ocean Coastal Manage. 51(8-9): 612—-624.

18 Silva C, Ferreira JG, Bricker SB, DelValls TA, Martin-Diaz ML, Yafiez E. 2011. Site selection for shellfish
aquaculture by means of GIS and farm-scale models, with an emphasis on data poor environments. Aquaculture.
318(3-4):444-457.

9 Mufioz-Mas R, Martinez-Capel F, Schneider M, Mouton AM. 2012. Assessment of brown trout habitat suitability in
the Jucar River Basin (Spain): Comparison of data-driven approaches with fuzzy-logic models and univariate
suitability curves. Sci Total Environ. 440:123—-131.
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Figure 9: Final suitability modeling results for the Call Area. Red color indicates those areas where layers with a
score of 0 occurred due to conflict with ocean activity. Green color indicates areas of highest suitability for offshore

wind development.

18




Exhibit DG-6
Page 19 of 44

(Public Version)

= 97° W 96° W 95° W 94° W 93° W 92° W 91° W 90° W

Wind Energy Area
Options

.Lake Charles | afayette
_ A [ ] weA Options

- Louisiana
Houston
o [ BoEM callArea

Texas

Galveston
L]

Victoria
°

brpus

% Fh

2 r\s.h

z

o

~

o~
Scale: 1:4,400,000

nsville i NAD 1983 Contiguous USA

nZ_ ] Gulf of Mexico AIbers(WKID:f)g?D) N

] 0 50 100 150 km A
0 25 50 75 nm

Service Layer Credits: Esri, HERE, Garmin, (c)
OpenStreetMap contributors, and the GIS user community

Figure 10: 13 WEA Options from the model Output. Area B is no longer an option due to a later DoD assessment
requesting its removal.

D. Environmental Review

BOEM is preparing a programmatic GOM Environmental Assessment (EA) pursuant to NEPA
which will be completed before the first GOM OCS wind energy lease sale. The analysis provided
in the GOM EA can be used for the issuance of up to 18 OCS wind energy leases and will consider
the potential impacts from activities expected to take place after lease issuance, including site
characterization activities (such as biological, geological, geotechnical, and archaeological
surveys) and site assessment activities (such as meteorological and oceanographic buoy
deployment). The EA also compares the potential impacts of site characterization and site
assessment activities to the potential cumulative effects from these activities as well as other past,
present, and reasonably foreseeable future activities in the GOM.

BOEM’s EA will analyze the entire GOM Call Area rather than the Final WEAs that will be
identified through the Area ID process. Although NEPA analysis is not required at the Area ID
stage, BOEM decided to prepare an EA prior to the identification of the Draft WEAs as an
exercise of agency discretion. This approach not only allows greater flexibility for future
identification of WEAs, but also provides NEPA coverage for unsolicited requests for commercial
or research projects and grants that could be received in the GOM Call Area. The Call informed
the environmental review process by identifying and informing the geographic scope of that
environmental analysis for any future OCS wind energy lease sales in the area. If there is an OCS
wind energy lease sale in the GOM, the issuance of an OCS wind energy lease would grant the
lessee the exclusive right to submit plans for BOEM’s review. The issuance of a lease by BOEM
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does not convey the right to proceed with construction and operation of a wind energy facility.
Therefore, BOEM does not consider the issuance of a lease to constitute an irreversible and
irretrievable commitment of resources. Before any OCS wind energy lease sale, BOEM will
conduct associated consultations to consider the potential impacts from the activities that are
reasonably foreseeable to take place after lease issuance. Those activities include site
characterization activities (such as biological, geological, geotechnical, and archaeological
surveys) and site assessment activities (such as meteorological and oceanographic buoy
deployment).

The EA will incorporate pertinent supporting material in appendices from studies sponsored by
BOEM, as well as other government and academic institutions; consultation documents; and other
peer-reviewed literature. Once the draft EA is completed, a notice to stakeholders will be issued
by BOEM, along with a 30-day public comment period. During the public comment period,
BOEM will host virtual meetings, provide information on the project website, and solicit public
input on the EA. If BOEM publishes a Proposed Sale Notice (PSN), comments received on the
PSN would also be considered and incorporated into the NEPA process (considered in the Final
EA), as applicable.

BOEM is also conducting environmental consultations with relevant Federal and State agencies
and Nationally recognized Tribes in advance of the first GOM wind auction. The EA and
associated consultations might also identify potential lease stipulations or conditions of plan
approval to reduce or eliminate potential environmental impacts associated with site
characterization and site assessment activities. The EA will analyze the impacts to resources both
with the application of potential protective measures and without protective measures to assist the
decisionmaker in choosing the applicable protective measures to apply as lease stipulations or
conditions of plan approval. The chosen protective measures would be identified in the Finding of
No Significant Impact and detailed in the Final Sale Notice (FSN), should BOEM publish a FSN.

If an OCS wind energy lease is issued and a lessee submits a COP proposing development
activities on that lease, BOEM would consider its merits; perform the necessary consultations with
the appropriate State, Federal, local, and Tribal entities; solicit input from the public and Task
Force members; and perform an independent, comprehensive, environmental analysis under
NEPA. This separate environmental analysis for a COP would provide additional opportunities
for public involvement pursuant to NEPA and the Council on Environmental Quality regulations
at 40 CFR Parts 1500-1508. BOEM would use this information to evaluate the potential
environmental and socioeconomic impacts associated with the lessee-proposed project, and
potential cumulative effects from these activities as well as other past, present, and reasonably
foreseeable future actions, when considering whether to approve, approve with modification, or
disapprove a lessee’s COP pursuant to 30 CFR 585.628.

E. Proposed and Final Sale Notices

If BOEM decides to offer an area(s) for lease, BOEM would publish a PSN describing the
proposed area(s) for competitive leasing, the associated terms and conditions, and a proposed
format of the competitive auction issued pursuant to 30 C.F.R. § 585.216. The PSN would be
followed by a 60-day formal comment period, which helps to inform the FSN. BOEM may use
information from the NEPA analysis for any lease sale, as well as information gathered in
response to the PSN, to further refine lease areas and develop lease terms and conditions.
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V. Background
A. Gulf of Mexico: General Description

The present-day GOM is an ocean basin with a water-surface area of more than 1.5 million square
kilometers (km?) (371 million acres). The greatest water depth is approximately 3,700 meters (m)
(roughly 12,000 feet [ft]). It is almost completely surrounded by land, opening to the Atlantic
Ocean through the Straits of Florida and to the Caribbean Sea through the Yucatan Channel. The
northern GOM may be divided into several physiographic sub-provinces. In the OCS area, these
include the Texas-Louisiana Shelf, Texas-Louisiana Slope, Rio Grande Slope, Mississippi Fan,
Sigsbee Escarpment, Sigsbee Plain, Mississippi-Alabama-Florida Shelf, Mississippi-Alabama-
Florida Slope, Florida Terrace, Florida Escarpment, and Florida Plain (Figure 11). In the GOM,
the continental shelf extends seaward from the shoreline to about the 200-m (656-ft) water depth
and is characterized by a gentle slope of a few meters per kilometer (less than 1 degree). The shelf
is wide off Florida and Texas, but it is narrower where the Mississippi River delta has extended
seawards to near the shelf edge. The continental slope extends from the shelf edge to the Sigsbee
and Florida Escarpments in about 2,000- to 3,000-m (6,562- to 9,843-ft) water depth. The
topography of the slope is irregular and characterized by canyons, troughs, and salt structures. The
gradient on the slope is normally 1-2 degrees, while the gradient of the Florida Escarpment may
reach 45 degrees in some places. The Mississippi Fan has a gentle incline, with slopes of 4 m (13
ft) or less per kilometer (21 ft or less per mile), with the lower Mississippi Fan having an even
flatter slope at 1 m (3 ft) or less per kilometer (5 ft or less per mile). The Sigsbee and Florida
abyssal plains (ocean floor) are basically horizontal physiographic sub-provinces and are
surrounded by features with higher topography.
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Figure 11: Generalized Physiographic Map of the Gulf of Mexico OCS (Adapted from The Encyclopedia of Earth
(2011).

B. Regional State Activities

1. Louisiana

In August 2020, Governor John Bel Edwards signed Executive Order JBE2020-18 to establish a
Climate Initiatives Task Force and set greenhouse gas emission reduction goals for the State of
Louisiana. On October 21, 2020, the State of Louisiana sent a request to BOEM for the
establishment of a Renewable Energy State Task Force. BOEM recognizes the regional nature of
ocean uses and renewable energy development on the OCS and the importance of incorporating
regional perspectives into the planning process. As such, BOEM responded to the request by
establishing a Regional Task Force. The GOM Task Force membership consists of representatives
from Federal, State, local, and Tribal governments within Alabama, Louisiana, Mississippi, and
Texas.

On February 1, 2022, The Louisiana Climate Initiatives Task Force delivered the state’s first ever
Climate Action Plan to the Governor. The 2022 Louisiana Climate Action Plan contains a
balanced set of recommendations to limit the severity of climate change while positioning the state
to maintain its economic competitiveness in a low-carbon future. The science-based plan achieves
the Governor’s goals of reaching net zero greenhouse gas emissions by 2050. The plan also calls
on the state to plan for development of offshore wind and proposes the enactment of an offshore
wind generation goal of 5 GW by 2035.
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2. Alabama

The State of Alabama is currently gathering information related to offshore wind. The state has
been conducting exploratory outreach to key stakeholders, including Alabama State Port
Authority, Alabama Department of Environmental Management, Baldwin and Mobile Counties,
Public Service Commission, energy utilities, and environmental groups to understand concerns,
potential impacts, and industrial synergies related to offshore wind energy.

3. Mississippi

Currently, the State of Mississippi has not yet established any offshore wind renewable energy
goals.

4. Texas

Currently, the State of Texas has not yet established any offshore wind renewable energy goals.

C. Nominations

In response to the Gulf of Mexico RFI and Call, BOEM received 10 nominations from entities
proposing to develop offshore wind within the GOM Call Areas, as shown in Figure 12.
Submitting the nominations were:

East Wind-EnBW, LLC

Enterprize Energy USA, LLC
Avangrid Renewables, LLC
Hecate Energy, LLC

OW North America, LLC

Shell New Energies US, LLC
Bayou Renewables, LLC

Hy Stor Energy LP

. Mainstream Renewable Power, Inc.
10. 547 Energy LLC

00N AW~

Several developers noted in their submissions that, while they were nominating a specific area,
they would be interested in any area that BOEM were to lease in the GOM.
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Figure 12: GOM Nominations Received in Response to the RFI and the Call.

D. Competing Uses Analyzed During the Area ID Process

BOEM considered multiple existing uses of the GOM in developing the Preliminary WEAs and
identified several potential conflicts between offshore wind development and existing uses. The
uses that were found to interact with potential offshore wind development offshore the GOM are
(1) commercial and recreational fishing, (i1) maritime navigation, (iii) existing infrastructure, and
(iv) DoD activities. Several additional uses and potential impacts were considered and are
discussed below (including migratory birds, marine mammal species, and protected resources).

1. Commercial and Recreational Fishing

During the WEA identification process, BOEM considered ways to minimize space-use conflicts
between future offshore wind developments and commercial and recreational fisheries operating
within and adjacent to the Call Area. The major commercial fisheries operating within and
adjacent to the Call Area include the commercial shrimp, reef fish, pelagic longline, coastal
migratory pelagic, and Gulf menhaden fisheries. Recreational fisheries can generally be separated
into those targeting reef fish and pelagic/highly migratory species.

Both recreational and commercial fisheries data were included in the fisheries submodel (Section
C). The commercial penaeid shrimp fishery data used in this analysis for the period of 2015-2019
had the largest overlap with the Call Area at 68.4%, especially in areas closer to shore. The
moderate, moderate/high, and high effort data categories were included in the constraints model.
The moderate low and low effort data was placed in the suitability model and analyzed using the Z
membership function. After consultation with the Southern Shrimp Alliance, the 2015-2019
commercial shrimp dataset was used because these years had the most comprehensive and
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complete data sets. The menhaden fishery had 5.6% overlap with the Call Area and was
predominantly present off the coast of Louisiana. Highly Migratory Species Pelagic Longline
Gear Fishing for the period 2011-2020 had extremely low overlap of only 0.6% and is located
primarily in deeper waters in the GOM. Both bandit gear fishing and longline gear fishing for reef
fish for the period of 2007-2021 had similar amounts of overlap with the study area with the
longline gear occurring in deeper waters than the bandit gear fishing. The only recreational fishing
data included was the Southeast Region Headboat Survey (SRHS) for the period of 2014-2020
trips, which identified the highest area used by headboat fishing off the coast of Corpus Christi,
Texas (TX). In Figure 13, the green areas indicate lower fishing effort which makes the area more
suitable for offshore wind.
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Figure 13: Fisheries submodel used in the ocean planning model. The color orange represents areas of lower
suitability with offshore wind energy development, while the color green indicates areas of higher suitability for
offshore wind energy development.

The model also factored in fishing vessel transit routes based on 2019 Automatic Identification
System (AIS) data to understand potential impacts to fisheries access. Transit counts from fishing
vessels with AIS transponders in 2019 indicate 53.5% intersection with the Call Area (Figure 14).
The red areas indicate higher fishing vessel traffic. More information on vessel transit routes is
presented in the Maritime Navigation section.
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Figure 14: Automatic Identification System Vessel transit data from 2019 for fishing vessels in the Call Area.

While BOEM does not explicitly preclude fishing within a potential wind farm, BOEM recognizes
that offshore wind developments could impact certain fisheries, particularly those using techniques
that require large areas to operate (e.g., commercial shrimp and Gulf menhaden). To minimize
space-use conflicts, BOEM conducted extensive outreach efforts with the GOM fishing
community in the form of small, targeted meetings with fishermen’s organizations that represent
large constituencies, as well as a series of four, sector-specific fisheries workshops held January
19-20, 2022. For more information on the GOM fisheries workshops, go to
https://www.boem.gov/renewable-energy/state-activities/gulf-mexico-fisheries-summit.

Information collected during the outreach efforts helped BOEM to identify and address potential
space-use conflicts in the Call Area. For example, commercial shrimp industry stakeholders raised
concerns during the meetings about displacement of the shrimp fishery in areas of moderate to
high shrimp fishing grounds. After review of the comprehensive 2015-2019 Shrimp Electronic
Logbook Dataset, BOEM noted that most of the high shrimping areas were within the 20 nm
coastline buffer. The remaining high shrimping effort areas were near existing oil and gas
infrastructure, and those areas were not further considered in the model due to the proximity to
active pipelines and platforms. With most of the moderate to high shrimp fishing grounds located
in the 20 nm coastline buffer that was requested by the menhaden fisheries and FWS for migratory
birds, BOEM has currently decided to exclude the red areas of moderate to high shrimping effort
from consideration during the Area ID process at this time (Figure 15). BOEM also received
concerns from the Gulf Menhaden fishery. The Gulf menhaden fishery raised safety concerns
with their spotter planes. The spotter planes are used within the 20 nm area from the coastline and
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can fly as low as 500 ft above sea level. At this time, BOEM has currently decided to not consider

areas within 20-nm of the coast from offshore wind development.
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Figure 15: Mean days of shrimp trawling >4.5 days (2015-2019) in relation to the WEA options.

2. Maritime Navigation

Commercial vessels 65 feet or greater in length are required to carry AIS transponders. BOEM
conducted a review of 2019 (AIS) vessel information. BOEM analyzed the AIS track line and
density data within the Call Area to determine historic vessel usage patterns and identify how they
may conflict with potential offshore wind energy development. BOEM shared the findings with
the USCG and sought their comments. Three main areas of concern emerged: the navigational
complexity for deep draft vessels within the traffic lanes due to the smaller traffic lanes in the
GOM, larger vessels entering or exiting traffic lanes, and tug and towing vessels crossing the Call
Area. BOEM also considered vessel transit, using AIS and Shrimp Logbook data.

Cargo and tanker vessel transits disperse from land-based ports in the Houston/Galveston, TX area
with additional dense traffic dispersing from Cameron, Louisiana, and Freeport, Port Arthur,
Matagorda, Corpus Christi, and Brownsville, TX. Cargo transits intersected with 23.3% of the
Call Area, while tanker transits intersected with 27.2% (Figures 16-17). Dense traffic for cargo
and tanker vessels (larger vessels) is largely confined to shipping fairways within the Call Area,
with some deviations of vessels, especially of tanker vessels. Tug and tow vessels tend to occur
inshore around major ports or working around the shipping fairways as tenders. Tug and tow
overlapped 31.6% of the Call Area, mostly in areas closest to land-based infrastructure associated
with ports in Louisiana and Texas. Passenger vessels intersected with 49.0% of the Call Area.
Pleasure and sailing vessel transits were relatively low with 8.5% overlap. Transit counts from
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fishing vessels with AIS transponders in 2019 indicate 53.5% intersection with the Call Area

(Figure 8 above). Transits by the other category of AIS vessels, which includes several different
craft types, are the most widely dispersed in the Call Area with 66.4% overlap. Suitability results
for the transit vessel data were analyzed with the Z membership function. The suitability results
for the industry and operations submodel, which includes cargo and vessel traffic, are presented in
Figure 18. The color orange represents areas of lower suitability with offshore wind energy
development, while the color green indicates areas of higher suitability with offshore wind energy

development.
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Figure 16: Automatic Identification System Vessel transit data from 2019 for cargo vessels in the Call Area.
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Figure 17: Automatic Identification System Vessel transit data from 2019 for tanker vessels in the Call Area.

30°

28°N

26° N

96° W
1

94‘; w

92“[ w

90° W
1

Killeen

ustin

The Woodland:

Houston

Beaumont

Lake Charles

Baton Rouge

et

e

Havana

Guadalajara :

of!
(78

[ ] BOEM Wind Planning Cai

Industry, Navigation, and
Operation Submodel

Low
Moderately Low

Moderate

- Moderately High

Scale: 1:4,000,000
Map Projection: NAD 1983 Contiguous USA
Albers (WKID: 5070)

0 80 160 km x
0 40 80 nm

Service Layer Credits: Esri, HERE, Garmin, (c)
OpenStreetMap contributors, and the GIS user community

29




Exhibit DG-6
Page 30 of 44
(Public Version)

Figure 18: Industry and operations submodel used in the relative suitability model. The color orange represents
areas of lower suitability, while the color green indicates areas of higher suitability.

BOEM has held bi-weekly meetings with the USCG since February 2022. The USCG has raised
the possibility of adding a 2 nm buffer to the existing fairways due to the smaller vessel traffic
lanes in the GOM. The USCG has submitted a proposed fairway anchorage area off Sabine Pass,
Texas (Figure 19). BOEM acknowledges additional deconflicting with the maritime community
may be necessary prior to establishing final WEAs and plans to continue to consult with the USCG
prior to publishing lease areas in the PSN.
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Figure 19: USCG Fairway Anchorages in relation to the WEA options.

3. Department of Defense

As a part of BOEM’s ongoing coordination with DoD, the Military Aviation and Installation
Assurance Siting Clearinghouse Office coordinated within the DoD a review of the GOM Call
Area. On May 9, 2022, DoD provided a draft assessment, illustrated in Figure 20. DoD identified
a portion of the GOM Call Area as a “Wind Exclusion Area” due to the potential conflict with the
low-altitude training by the Department of Navy-Training Air Wing Two, based out of Naval Air
Station in Kingsville, Texas, in Warning Area W-228A, and Military Training Route VR-151.

The area of overlap between the DoD Wind Exclusion areas and the Call Areas has been removed
from the Recommended Preliminary WEAs to reduce this conflict.

The BOEM areas labeled PS (South Padre Island), PN (North Padre Island), MU (Mustang
Island), MI (Matagorda Island) and northern areas of GA (Galveston), HI (High Island), WC
(West Cameron Area), EC (East Cameron Area), VR (Vermillion Area), and SM (South Marsh
Island Area) in Figure 21, lie within radar line of sight of multiple North American Aerospace
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Defense Command (NORAD) radar sites and may adversely impact NORAD operations. The
potential adverse impacts are mitigatable through Radar Adverse-impact Management (RAM).
For projects where the RAM mitigation is acceptable, BOEM will include the project approval

conditions in any lease sale notification.

No major impacts to current Air Force missions were identified, however, many of the blocks of
interest in the Call Area for wind turbines lie within Military Warning Area Airspace. Wind

turbines can affect radar returns, which could result in impacts to DoD aircraft operations within
this airspace. Radar interference from the turbines remains a concern with DoD and may require

future evaluation.
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Figure 20: Preliminary DoD Offshore Wind Compatibility Assessment presented to BOEM on May 9, 2022.
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Figure 21: BOEM Generated Gulf of Mexico Renewable Energy Call Area Map with areas nominated by wind
developers during the RFI and Call.

4. Avian Species

During the outreach meetings and in the comments received in response to the Call, FWS and
other stakeholders raised concerns about migratory birds and migratory bird flight paths in the
GOM. The GOM includes three of the four North American Flyways for migratory birds. As a
result, FWS recommended a 20 nm coastline buffer to mitigate potential impacts to migratory
birds in the GOM. After careful review of the cited literature and recommendations, BOEM has
currently added a 20 nm coastline buffer to the constraints model in the ocean planning model to
eliminate those areas from further consideration in the Area ID process at this time (Figure 22).

In the Natural and Cultural Resource submodel, BOEM added a 24 pelagic seabird species data
layer to the submodel to create a combined pelagic seabird suitability layer. The 24 seabird
species include: Audubon’s Shearwater, Black-capped Petrel, Black Tern, Bonaparte’s Gull,
Brown Booby, Brown Noddy, Brown Pelican, Bridled Tern, Band-rumped Storm-Petrel, Cory’s
Shearwater, Common Loon, Common Tern, Great Shearwater, Herring Gull, Laughing Gull,
Masked Booby, Magnificent Frigatebird, Northern Gannet, Parasitic Jaeger, Royal Tern, Sandwich
Tern, Sooty Tern, Wilson’s Storm-Petrel, and Pomarine Jaeger. In Figure 23, the areas of
orange/yellow are less suitable for offshore wind development due to their suitability for the
pelagic birds. The blue areas are more suitable for offshore wind development. As a result of the
data, the ocean planning model avoided the orange/yellow areas that were less suitable with
offshore wind (Figure 23).
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Figure 22: Natural and Cultural resource considerations in relation to the WEA options. The light blue area

represents the recommended 20 nm buffer by USFWS.
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Figure 23: USFWS GoMMAPPS pelagic seabird (24 species) combined habitat suitability layer in relation to the
WEA options. The orange/yellow areas represent high habitat suitability for birds therefore, less suitability for
offshore wind development. The blue areas represent low habitat suitability for birds. These areas are more suitable
for offshore wind development.

5. Marine Mammals and other Protected Species

To holistically consider protected species in the GOM region, a novel combined data layer used in
calculating the overall score for select protected species was developed through collaboration with
NMEFS Southeast Regional Office (SERO) and NMFS Office of Protected Resources. A total of
23 protected resource data layers were combined and used in the suitability model as a single
NMES protected resources layer. The combined layer was place in the Natural and Cultural
submodel.

Protected species considered include those listed under the Endangered Species Act (ESA) and/or
protected under the Marine Mammal Protection Act (MMPA). This approach was preferred given
that this ocean planning process does not consider gear-specific wind planning or other secondary
interactions with protected species. This combined data layer contains only highly vulnerable
protected species. As a result, a number of protected species, including some marine mammals,
were excluded from this analysis. The Rice’s whale 100-400 m data layer was included in the
constraints model and assigned a score of 0 for complete avoidance.

Scores were assigned to each species based on species’ status, population size, and trajectory. The
scores in Table 9 for MMPA, and ESA-listed species range from 0.1 (most vulnerable species,
based on their biological status) to 0.8 (least vulnerable species) were provided using best
available data for the Call Area. This scoring approach was developed for each species/stock
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using factors that are more or less likely to affect their ability to withstand mortality, serious

injury, or other impacts that could affect the species’ ability to survive and recover.

Table 9: Scoring system for NMFS protected resources

Status Trend Score
[Endangered Declining, small population* or both 0.10
Endangered Stable or unknown 0.20
[Endangered [ncreasing 0.30
Threatened Declining or unknown 0.40
Threatened Stable or increasing 0.50
MMPA Strategic Declining or unknown 0.60
MMPA Listed Small population* or unknown/declining 0.70
MMPA Listed Large population or stable/increasing 0.80

*Small population equates to populations of 500 individuals or less (Franklin 1960)

A total of 23 data layers including Atlantic spotted dolphin (coastal), Atlantic spotted dolphin
(oceanic), Beaked whale, Bottlenose dolphin (coastal), Bottlenose dolphin (oceanic), Clymene
dolphin, Blackfish (False killer, Pygmy killer, and Melon-headed whales), Giant manta ray, Green
sea turtle, Gulf sturgeon, Hawksbill sea turtle, Kemp’s ridley sea turtle, Kogia (Dwarf and Pygmy
sperm whale), Leatherback sea turtle, Loggerhead sea turtle, Oceanic whitetip shark, Pantropical
spotted dolphin, Pilot whale, Rice’s whale, Smalltooth sawfish (U.S. DPS), Sperm whale, Spinner
dolphin, and Striped dolphin were combined into a single data layer using the product method,
which provides the highest weight to the lowest score. Table 10 provides each species’ status and
trend, as well as the score used when creating the combined data layer for use within the relative
suitability model. The combined data layer provides the highest resolution and contrast allowing
for meaningful comparisons between grid cells, and correctly attributing increasing levels of
concern for areas with multiple overlapping protected species data layers (Figure 24).

Table 10: Score and justification for ESA-listed and MMPA species known to occur within the Gulf of
Mexico used in suitability modeling.

Species Common Name Status and Trend Score
Atlantic spotted dolphin (coastal) MMPA Listed, unknown 0.7
Atlantic spotted dolphin (oceanic) MMPA Listed, large population 0.8
[Beaked whale MMPA Listed, unknown 0.7
Bottlenose dolphin (coastal) MMPA Listed, large population 0.8
Bottlenose dolphin (oceanic) IMMPA Listed, unknown 0.7
Clymene dolphin MMPA Strategic, unknown 0.6
Blackfish (False killer, Pygmy killer, & Melon-headed MMPA Listed, unknown 0.7
whale)

Giant manta ray Threatened, declining 0.4
Green sea turtle Threatened, increasing 0.5
Gulf sturgeon Threatened, increasing 0.5
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Hawksbill sea turtle Endangered, unknown 0.2
Kemp’s ridley sea turtle Endangered, unknown 0.2
Kogia (Dwarf and Pygmy sperm whale) MMPA Listed, unknown 0.7
Leatherback sea turtle Endangered, declining 0.1
Loggerhead sea turtle Threatened, unknown/stable 0.4
Oceanic whitetip shark Threatened, unknown/declining 0.4
Pantropical spotted dolphin MMPA Listed, unknown 0.7
Pilot whale MMPA Listed, unknown 0.7
Rice’s whale Endangered, small population 0.1
Risso’s dolphin MMPA Listed, unknown 0.7
Smalltooth sawfish (U.S. DPS) Endangered, increasing 0.3
Sperm whale Endangered, unknown 0.2
Spinner dolphin MMPA Strategic, unknown 0.6
Striped dolphin IMMPA Strategic, unknown 0.6
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Figure 24: Protected resources considerations in relation to the WEA options.

Through the review of these data on a broad scale, the goal was to avoid designating WEAs in
areas where the presence of these protected resources is significant. BOEM will conduct a more
detailed analysis during the consultation process to further reduce risk to marine mammals and
other protected species for the recommended Galveston Preliminary WEA (Option I). BOEM also
determined that site-specific mitigations to impacts on marine protected species would be
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identified at later stages in the development process, such as through lease stipulations and terms

and conditions of COP approval.

a) Cables, Pipelines, and other Infrastructure

The GOM supplies trillions of dollars annually to the national economy via major marine
industries (e.g., oil and gas production, commercial seafood, shipping). Given the substantial
presence of ocean industries in the region, industry activity in and around the Call Area was
spatially examined.

U.S. oil and gas production in the Gulf of Mexico is one of the largest industrial users of regional
marine resources. BOEM’s active oil and gas lease blocks, platforms (including active drilling
structures), oil and gas pipelines (active), and oil and gas boreholes were all assigned a score of 0
and moved to the constraints submodel for analysis. Submarine cables transmit 95% of
international communications and approximately ten trillion dollars (USD) in financial
transactions each day,? therefore, these were considered critical infrastructure and were avoided.

VI. Rationale for Preliminary WEA Recommendation

A. Introduction

To facilitate the Area ID planning process, BOEM prefers to maintain flexibility by identifying
more (and some cases, larger) WEAs. In recommending the Galveston and Lake Charles
Preliminary WEAs, BOEM is advancing the Biden-Harris Administration’s goal to achieve 30
GW of offshore wind by 2030 and net zero emissions by 2050 and aims to be responsive to
Louisiana’s renewable energy goals, increase the potential for competition in future offshore wind
energy solicitations, and develop a predictable leasing pipeline.

BOEM understands that some of the recommended Preliminary WEAs (or portions thereof) may
ultimately not be offered as lease areas. BOEM is also aware that some portions of the
recommended areas may overlap with commonly used navigation corridors. As described in the
navigation section above, the USCG is currently engaging with BOEM to investigate potential
navigational measures, such as adding a 2 nm buffer to the existing fairways in the GOM. For the
purposes of this effort, BOEM is working closely with the USCG and stakeholders and believes
that there is enough space offshore Texas and Louisiana to safely accommodate both offshore
renewable energy and maritime traffic aspirations.

BOEM also recognizes that coastal states closest to a lease area are afforded many potential
opportunities related to offshore wind industry development, including workforce and supply
chain development. Conversely, potential impacts to existing ocean users generally fall most
heavily on the state whose coastline is closest to the leased area. The inclusion of these
recommended Preliminary WEAs in proximity to both Louisiana and Texas coastlines would
facilitate more equitable distribution of the positive and negative offshore wind development
externalities.

BOEM’s Preliminary WEA recommendations are a result of balancing key existing interests,
resources in the GOM, state renewable energy goals, and anticipated future uses based on the best

20 Tri-Service Strategy. 2020. Advantage at sea: Prevailing with integrated all-domain naval power. Available from:
https://media.defense.gov/2020/Dec/16/2002553074/-1/- 1/0/TRISERVICESTRATEGY .PDF
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available science and information. Areas offered for lease would be identified in a PSN, as
discussed in Section IV. BOEM would consider, in its final leasing decision, the results of the
NEPA analysis and associated consultations. Additionally, BOEM maintains its flexibility to offer
only a portion of the WEAs for lease, leaving unselected areas for future consideration. This
section discusses the rationale for the recommendation of each WEA and, where appropriate, the
exclusion of portions of the Call Area that BOEM is not currently recommending for leasing
consideration. As different areas had different balancing factors, select area-specific issues are
discussed in more detail for specific recommended WEAs below.

B. Galveston Preliminary WEA (Option I)
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Figure 25: Galveston Preliminary WEA

BOEM acknowledges that offshore wind activities in portions of the recommended the Galveston
Preliminary WEA could potentially result in conflicts with other uses of these areas. The
recommended Galveston Preliminary WEA was chosen by balancing several factors, the most
prominent being commercial fisheries, DoD activities, navigation, and commercial viability.

1. Fisheries

The 2019 AIS Tracking Data for fisheries showed relatively high usage in the portion north of the
Galveston Preliminary WEA, with fisheries usage decreasing as it approaches the Galveston
Preliminary WEA. In comparison with the other WEA options, the Galveston Preliminary WEA
scored in the top 3 for most suitable for wind for fisheries with less than ten percent of moderate-
high VMS shrimp fishing areas. The two areas with high shrimp trawling were removed from

further consideration at this time (Figure 26 depicted in gray).
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Fish havens are defined as artificial reefs or “submerged structures deliberately constructed or
placed on the seabed to emulate some functions of a natural reef, such as protecting, regenerating,
concentrating, and/or enhancing populations of living marine resources.”*!> > Fish haven
boundary data were extracted from the NOAA electronic navigational chart (ENC) using the ENC
Direct to GIS tool. The extracted features were quality assured by overlaying the features onto the
ENC within ArcGIS Pro and performing manual checks to ensure polygons lined up with those on
navigation charts. As recommended by the USACE, a setback of 500 ft (152 m) was applied to
preserve ecosystems associated with fish havens and artificial reefs, and to avoid recreational user
activity for WEA planning. There are only 3 fish havens within the recommended Galveston
Preliminary WEA.

Fishing activities were broadly considered during the Area ID stage of the process to ensure that
major conflicts are identified and addressed to the extent practicable, but further outreach and
consideration of fishing issues will continue throughout the several phases of the BOEM process.
BOEM understands that the placement and development of floating wind turbines could impact
certain types of commercial fishing (e.g., pelagic longline and shrimping). BOEM will continue to
study the exact types of fishing and areas that are of most concern and work with industry, state,
and the fishing community to mitigate these concerns.
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21 United Nations Environment Programme (UNEP). 2009. London Convention and Protocol/UNEP guidelines for the
placement of artificial reefs. London (UK): United Nations Environment Programme.

22 NOAA. 2016. Understanding fish havens. Available from: https:/nauticalcharts.noaa.gov/publications/docs/us-
chart-1/UnderstandingFishHavens- 2016Feb.pdf
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Figure 26: Map depicting notworthy characterization features for the Galveston Preliminary WEA (Option I).
2. DoD Activities

As noted above in Section V.D.3, DoD identified potential conflicts with Department of Navy
training denoted in the red areas identified in Figure 27 and with radar used by North American
Aerospace Defense Command (NORAD). The recommended Galveston Preliminary WEA
requires further study relating to Relocatable Over the Horizon Radar (ROTHR). ROTHR
supports DoD/U.S. Southern Command counter-narcotics missions. The identified lease blocks
are located within and adjacent to the look angle of ROTHR transmit and receive sites. Other
assessments have shown that wind turbines located within the look angle can degrade ROTHR
performance (based on modeling conducted for the Kitty Hawk Wind Energy Area off the coast of
North Carolina). It is acknowledged that the conditions in Texas are different than North Carolina,
such as the distance between the sites and potential offshore development. The additional study
area in the DoD assessment occurs throughout the GOM Call Area.

BOEM has eliminated areas that conflict with most DoD activities and will resolve remaining
conflicts within the recommended Preliminary WEAs (denoted in light orange in Figure 27)
during the process of identifying lease areas for a PSN, where certain areas may be excluded from
leasing, and by developing site-specific stipulations in coordination with DoD.
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Figure 27: Initial DoD assessment for Wind Exclusion Areas (red areas) for the GOM Call Area. The orange areas
require further analysis and study and the light orange areas may require additional mitigations.

3. Navigation
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BOEM recognizes that the proximity of the recommended the Galveston Preliminary WEAs to the

fairways near the blocks may present a concern to mariners in this region, particularly to vessels
that may be experiencing mechanical or technical difficulties and require more room to maneuver.
Based on the 2019 AIS track line analysis for Tanker Vessel traffic, however, a majority of tanker
vessel traffic is largely confined to shipping fairways transiting on either side of the area. Some
tankers could alter course to avoid any structures. BOEM therefore considered a 2 nm buffer
between the fairway and the recommended WEA. Site-specific navigation studies may be
conducted if the site is proposed for development, which will inform the siting of any future wind
energy facility.

4. Commercial Viability

The recommended Galveston Preliminary WEA had the greatest interest from developers in
response to the Call with 5 nominations. This area was recommended as a WEA because it
provides enough acreage for several commercially viable projects, while avoiding potential
conflicts with DoD activities and reducing potential conflicts with most of the fishing activities
within the Call Area. The recommended WEA is close to shore, close to the Port of Galveston,
close to points of interconnection onshore, and in shallow waters, which may decrease
development costs relative to deeper sites farther from shore.

The National Renewable Energy Laboratory (NREL) Revenue model used wind speed, closeness
to shore, proximity to population centers and the cost of electricity prices to determine economic
viability of a commercial wind facility. Regions where locally high electricity prices coincide
with lower cost of energy have the highest net value, which is a primary indicator for economic
viability. Based on the NREL data from 2015, the recommended WEA is also in the high net
value area. BOEM used this dataset in the economics submodel.

C. Lake Charles Preliminary WEA (Option M)
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Figure 28: Lake Charles Preliminary WEA

BOEM acknowledges that offshore wind activities in portions of the recommended Lake Charles
Preliminary WEA could potentially result in conflicts with other uses of these areas. The
recommended Lake Charles Preliminary WEA was chosen by balancing several factors, the most
prominent being DoD activities, commercial fishing, navigation, and commercial viability.
BOEM understands that the placement and development of floating wind turbines could impact
certain types of commercial fishing (e.g., pelagic longline and shrimp fisheries). Due to the
recommended Lake Charles Preliminary WEA being in water depths less than 60 meters,
currently, floating wind turbines will not be used in this area. BOEM will continue to study the
exact types of fishing and areas that are of most concern and work with industry, state, and the
fishing community to mitigate these concerns.

1. DoD Activities

As noted above in Section V.D.3, DoD identified potential conflicts with Department of Navy
training denoted in the red areas identified in Figure 27 and with radar used by NORAD. BOEM
has eliminated areas that conflict with most DoD activities and will resolve any remaining
conflicts within the recommended Preliminary WEAs (denoted in light orange in Figure 27)
during the process of identifying lease areas for a PSN, when certain areas may be excluded from
leasing, and by developing site-specific stipulations in coordination with DoD.

2. Vessel Navigation

BOEM recognizes that the proximity of the recommended Lake Charles Preliminary WEA to the
fairways near the blocks may present a concern to mariners in this region, particularly to vessels
that may be experiencing mechanical or technical difficulties and requiring more room to
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maneuver. Therefore, BOEM considered a 2 nm buffer between the fairway and the
recommended Preliminary WEA. Based on the 2019 AIS trackline data, most vessels travel
within the bounds of the established traffic lanes. Site-specific navigation studies may be
conducted if the site is proposed for development, which will inform the siting of any future wind

energy facility.
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Figure 29: Map depicting shipping lanes and other noteworthy characterization features for the Lake Charles
Preliminary WEA (Option M).

3. Fisheries

The shrimp fishery has the largest overlap within the Call Area, especially in areas closer to shore.
However, the recommended Lake Charles Preliminary Wind Energy Area was determined to be
relatively less impactful to fisheries interests with less than five percent for shrimp fishing areas of
moderate-high fishing. The menhaden fishery had a six percent overlap within the Call Area and
was predominately present off the coast of Louisiana. The recommended Lake Charles
Preliminary WEA is located outside of the recommended 20 nm coastline buffer for menhaden
fisheries. The 20 nm coastline buffer was recommended by the GOM menhaden fisheries. The
Highly Migratory Species Pelagic Longline Gear and bandit gear fishing data showed a low
overlap in the Call Area. The data also showed that pelagic longline and bandit gear fishing are in
waters deeper than the recommended Lake Charles Preliminary WEA.

4. Commercial Viability

The Lake Charles Preliminary WEA was recommended because the size of the area provides
enough acreage for more than one commercially viable project while avoiding potential conflict
with DoD activities and reducing potential conflict with most of the moderate-high shrimp fishing
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activities within the Call Area. The Preliminary WEA is relatively close to shore and in shallow

waters, which may decrease development costs relative to deeper water sites. The Preliminary
WEA is also suitable for development not only due to opportunities for offtake from neighboring
states, but also due to its proximity to points of interconnection, and consistent winds. In addition,
the area overlaps with at least one nomination received in response to the Call.

VII. Changes from Call Area to Recommended Preliminary WEAs

After analyzing over 200 data layers and 54 datasets in the ocean planning study, the Call Area
was substantially winnowed down based on the above factors and factors that were included in the
constraints model including primarily the 20 nm coastline buffer, 100-400m buffer for the Rice’s
Whale, existing oil and gas infrastructure, active oil and gas leases, active pipelines, moderate-
high shrimp fishing concerns, navigation, and national security interests. The original Call Area
consisted of an area of approximately 30 million areas offshore Louisiana and Texas. After the
ocean planning study, the Call Area was winnowed down to 2,398,150 acres with 13 potential
WEA options. With the selection of the recommended Preliminary WEA options of Galveston
(Option I) and Lake Charles (Option M), the Call Area would be further winnowed to 734,668
acres. The recommended Galveston Preliminary WEA (Option I) consists of 546,645 acres with
the closest principal port being the Port of Galveston. The second area is the recommended Lake
Charles Preliminary WEA (Option M) which consists of 188,023 acres with the closest principal
port being Lake Charles. Both areas are located near onshore points of interconnection.

VIII. Director Concurrence for Preliminary WEA Recommendations

\/ Yes

No

7/20/22

Amanda Lefton Date
Director, Bureau of Ocean Energy Management

44



paaN 2 AIIqo)IpAY 834n0say 03 paibjaJ asoyy buipnjour ‘sbum) Lhipy aininj pup juadad Jo spppduwi 4oj 3UN0IID JoU Op DIDP pUD SUO1IB[0Id

¢c0c¢ ‘0T 8ung

AanIns OSIN-SINO 2202
9y} JO S}jnhSal ay) adunouue 0] _ummmm_n_ ol OSIIN pue SINO

‘Aoenbape a2inosal [euoibal 01 Juswiwwod ulol ano Bunsyun4

S1Insay ASAINS OSIN-SINO 22072

Exhibit DG-7
Page 1 of 19
(Public Version)

—0SIW <




wawalinbay uibre aniasay Buluue|d :HINYd - (dvDN) Anoede) paalojun si pauonuaw Auoede)d

OSIW& SINO z
B .‘.
.faoz: T Z

220z ul AanIns OSIN-SINO Ul pajedionted peo JO %66 (910N

Exhibit DG-7
Page 2 of 19

OSI 01 9|ge|reAe pue juenodwl uaaq Ajjeauolsiy aAey ng AsAIns
3} Ul pa10a|jal 10U ate ydiym ‘suodwil se 4yans ‘Sadinosal Wilij-uou Jo Aouabiswa
uo juelal AjBuisealsul aq [IM OSIIA ‘suonelado ajgelal ainsua o] :suoljeoljdw|

JeaA 1ad 9420 1e J18)ealayl ymoab 1sapow Ing ‘(VHd 2202 01 paledwod 948'0+)
MO T+ 18 £202 ul A1anodal pIn0D-1sod anunuod 0] palosloid si ymolb puewaq -

sAanins jsed
UM JUB]SISU0D ‘steak jusnbasgns ul uspim 03 paloaloud ase suoiep Aliloede) -

uoibai yinos ay) wol} suodxa Aq 19syo Ajrented ‘renuad/ylioN
OSIIA 01 pajousal si 1onap Aloeded syl 'synsal ydd 220z 9y 01 Jejluis -

MO t°'Z Se yanw se aq p|noo
sn|jdins Al1oeded payosloid ‘Ydd 220z 9yl 01 sasuodsal 19xew uo buipuadag

"HINYd €202 3y mojag MO 9°¢ 40 Nolap Aloeded e aney o031 pajosfold st OSIN -

uonisuen
oljojod ayy abeuew Ajgel|al 01 padJojulal pue palela|ddde a(q
1SNW S110JJd ‘puoAaq pue £z0z 10} Moojno Alilveded ayy usalo

(Public Version)



Exhibit DG-7
Page 3 of 19

(Public Version)

JNS “IN3 ot

Vvd31 ‘NOVI ‘v4v1 ‘s33 23D

0234 ‘SNOD

m
_<m w
m
3D1S ‘02SdIN “1dI “3H ‘(NINa D38 9
aimd ‘ONINY S

2dIS ‘dIMD “TINVY 14
MdIN D3N ‘MLTV €

SdM 23M 2ddn ‘dNIN‘IDN‘ILTY [4
dINS “d10 ‘dSN ‘dIN ‘NAIN 349 2da T

Sjuswalinbal aAlasal 199W 0] SUdIBP
92Jn0Sal YlIM sannua buinias peo| buowe paleys ag Aew saoinosal sniding -

SaAIasal palinbal pue peo| 193w
0] S924N0SaJ JUBIDIYNS BARY ISNW BU0Z Ydea Ulylim sannua Buiniss peo -

Sjuawalinbay Adenbapy 82i1n0say OSIN



(dvon) Auoede) paalojun sl pauonuaw Aloede)
Om__z W MEO xipuadde ul 9T - #T SpI|S uo Juawieal] anand pue salobared 92iN0say Jo suonduasaq «

Exhibit DG-7
Page 4 of 19

(poyraiN
aAleuId)Y)

(reak/M\O G'zZ 10 abeiane sawnsse) Ajjenuue pazibilaus [rie—
Aioededs mau Jo MO £-2 Uaas sey OSIIA AJ[eouolsSiH - poylaw aAneuwally - EENISIE e

Aoede
«Sieak 1sed yum jus1sisuod pajybiam H.;oz o)

Aloedes yym snanb uonosuuoalaiul uonelauab s OS|IA Ul s1oaloud Jo sisisuo) - [enualogd

S92IN0SaYy
HINYd 9yl 188w 0] pash aq 1 ON |[|IM S82Inosal asay] Jeyl sawnsse uodal sy -
Jeajoun s QS| 01 JUBWIIWWOI 3SOYM S82IN0Sal uoneiauab pajfeisul Jo S1sIsuo) - Ajrenusiod
HINYd 9yl 198W 0] pasn aq [|IM S824n0Sal 8say] eyl sswnsse podal siyl - fuoed
1oede)
Jeak Aanuns Buunp pajoadxa sajep uonelado [eloJawwod Ylim sjuswaalbe panILWoD

UOI93UU02J31Ul YuM S10afoad pue S821n0sal uoljelauab pajeisul Jo SIsIsuo) -

Alure11ad 821N0Sal JO S[OAI]
aAle|al az1ia10ereyd djay 0y saliobared aaly) sasn Aaains ay |

(Pubhc Version)




= mE o ‘sreaA 1sed yum juaisisuod Abojopoyiaw
IW < Jad paioaloid Aoede) maN fenualod 910N Heyo siyp ul paldg|ial st MIA 006T 40 NWl 1A e

Aloeded maN enusiod I
(M9O) wswalainbay uibrep aniasay buluued — YINYEd $90IN0SaY a|qe|ieneun Afenusiod HINYd paloalold pue Anoede)d paniwwo)d

(9%0) uibre\ aniasay Buluueld - WL Aioede pamwwon I U22a/M]aQ 92UBJ3JJIp 31edlpul SanjeA palayoelg

puabo
%S L %G, %L %8, %E'8 NYd
8¢/.¢0¢ Ad 12/9¢0¢ Ad 9¢/G¢0¢ Ad Ge/vec0ec Ad v2/£c0c Ad

- 0Ll

- GlLl

- 0cl

- G¢l

. - 0gl

6°0b ¢ .ﬁ ve vy |

.| N e | p—— 9'C { . - GEL

- 0l

- Gvl

- 0SL

- GGl

junadjoo4 OSIN 11BI3A0 - (MD) dvONn ASAINS SINO 2202

%9@9:& AjInjbulueaw ag ued s ‘suonippe Aloeded mau pue
2SJUBWIBINSI 82IN0S8 4O aoed ay) uo buipuadaqg ‘pouad Asains
J1aA0 Buisealoul 12148p moys suonaaloid Anoeded paniwwwo)

Exhibit DG-7
Page 5 of 19
(Public Versi



1BYD SIU) Ul Pa1d3jal SI MIN 006T JO Nl LAY 910N

OSI Ul suonippe Aloeded [enjoe Jo arel [eoLI0ISIY S108]48) POYIBW SANRUIL) 9

(MO) wswauinbay uibre aniasay buluueld — HINEd

(96) wibrep\ aniasay bBuluueld - INEd

HINYd---------

«(Poyla N anjeussyy) Anoeded maN [enusiod [N

$221n0Say d[gelieAeun Ajenualod
Ayoeden paniwiwio)

dINdd paraloid
pue Anoede)d pamwiwo) ussmiaqg
2oUaJayIp a1edIpuUl SanfeA palayoelg

Exhibit DG-7
Page 6 of 19

puaba

%G/ %G %t L %8/ %€E'8 Wdd

82/120Z Ad 12/920Z Ad 92/520Z Ad S$2/¥20Z Ad v2/£20Z Ad
oLl
- GLL

z'szL
v'8zlL .

L'6ZL o1Lel eel - 0ZL
- gzl
601 62 . v'e - 0gl
SRS 2% L 2 > - Gel

v -
- opl
- Ghl
- 0S)
- G651

jundjood OSIN 11B412A0 - (MD) dVON ABAINg SNO 2202

(Public Version)

Aoedeos mau |enpuajod, paonpal ajedipul pjnom Jeal/\o
G'Z JO suone|eisul [ealolsiy uo paseq poylaw aAneuId)Y



AN
osiw< SINO ]
..saoszg,zm.h

Exhibit DG-7
Page 7 of 19

uoneslyo9|a
sjuawaAodwl 01 anp ymolub peo| JaybiH -
ananb juadal Bbuibelansa] .
S)M29uaNog
suoirensibal YN reuonippy . ureyd Aiddns % suonebinsaaul

S92IN0SaY [euJaIX] [eUONIPPY - jjLre) Jejos 01 anp sAejeq
SUETIEINEY .

pa.liajop pue sa2Inosal

popuadsns JO 92IAI9S 0] LINJOY  « suonelpaldde Alloeded 1amoj
SaW0921N0 Je ale S92IN0Sal Mau Jo Ying .
vyd 2202 01 asuodsal
ul Al1oeded jeuonippe [enualod suonippe
Aoeded pajoaloid ul uononpay .
yimoub
peo| paloadxa uey)l JoMOT SjuaWalilel Palels|addy .
salll|iqissod apisdn SYSIY splsumoq

sasn|duns 10 syo18p paldsloid 19edwi ued SI01oR) [eUIBIXT

(Public Version)



(OLG) uoneiauag) IB19IA 3y pulyag pue (YQa) asuodsay puewaq ate $a2Inosay BulkjipoN peo] — SHIN]

OSIWN mso S92IN0S8J PAIWWOD Mou ate Jeyl AAINs TZOgZ Woi) Sadunosal [enuslod wouy synsal AN[Ige[leAe pasealou] g
L N\ 050G 1€ Jejos ‘DD 1e puIm ‘Sjuswaalby uondauuodlalul paubils AMau Yiim S82I1n0Sal apnjoul S83IN0Sal MoN
Aanins OSIN

-SWO 2202 _o%wwwo_m% m_ws 5901059y soseai Tzozoouws ~ TZ0zeouls  sabueyo peot Aening
‘Iresioys ss9)| S00IN0S2Y BuIAJIpOIA peo peo $82In0say Sluswainey  Pue 83INossy 01 OSIIN-SINO T20Z
leuoibay TN ui eseaoaq pa1Se08Io- jo Apgereny pajalold  enpiuswainbay jepioys [euoibay

paiseosalo pasealou| JO [essajeQ ETNERC)| paiseosaloH

9z- Z'l- pasealoaq

N
<Q
(dvon) MO

|

dINYd OT ut Aep T
L0
€0

LAY

£20¢ 10} AaAINS OSIIN SINO 2202 ® TZ0Z Usamiaq uollel|1ouodsy
%00]1InQ [euoifisy £202

yimo.ub
peoj Jaybiy yum Auoeded paniwiwiod Jo Uoionpal e sarealpul
€202 10} synsal Aanins JeaA-1an0-1eaA Jo uosiedwo)d

Exhibit DG-7
Page 8 of 19
(Public Version)



Exhibit DG-7
Page 9 of 19

(Public Version)

dINYd €202 = — = CC0C == | (T s

8¢/Lc0c £¢/920¢ 9¢/5¢0¢ Scivele velecoe €ciecle
o1t

S11

0cl

Sl

MD

Oel

SET

orl

Srl

0s1

MO dVOon

AaAINsS TzZoz 9yl 01 patedwod se zzoz Ul pasealdsp sey
Aloede) paniwwo) pajoaloid Yoopno Jeak-aAl) ay) SS0IDY



F=

I

Exhibit DG-7

IW < m_>_0 o
HIAYd
A1pede) ma |ennualod
$90In0S3Y 3|qe|leaeun Ajjeinualod
Ayoede) paniwwo)
puasdal
0l suozZ 6 2U07 g auoz/ / auo/ g auo/ G auoy/ {7 auo/ ¢ auo/ ¢ 2uoz7 | suoz
0
- 000°G
— L ‘ (-
00001 S
>
U
<
- 00061 =
|
- 00002
- 000'G2

Page 10 of 19
(Public Version)

auoz Ag 1Z/£Z0Z Ad AaAIng OSIN SINO 2202

00[IN0 [euoz ABAINS £202

9] Ul pa1da|jal ate Yydd 2zZ0Z ul umoys sabelioys Alioede)



=

v
=
o

OSIW <5

T

Exhibit DG-7

dINYd

Arpede) map |ennualod
$3924n0say 3a|qe|leaeun Ajje13uaiod
Apede) paniwwo)

puadal

0l ®UOZ §BUOZ g BUOZ / BUOZ QB8UOZ GBUOZ {8uU0Z € 8u0Z g auozZ | auoz

0
_ 000°s
—
0000}
000°Gl

Page 11 of 19
(Public Version)

auoz Ag 82/.20Z Ad AoAIng OSIIN SINO 2202

I C
Q)
>
Y,
I <
=
- 000'02
- 000°G¢
- 000°0€
nosp Auoede)

paniwwo) pajoaloid 1an0d 0] syo9loud |9 OSIIA JO J8aquinu
Juediubis Jo uona|dwod pasau |im [enuad/yuoN ‘2zoz Ad



R (OLg) uoneiauas) IS1BIA 3yl pulyag pue (Ya) asuodsay puewad apnjoul S82in0say BulApo peo .«
_E e m E SjuawaJnal [enualod pue uonelausab mau Ylog sapnjoul Alloede) [enualod
Q SJaJsuel) [euozialul pue suodwl apnjaul JoU SB0p "a°l ‘auonz ay) ulylm saainosal Alioeded paloaloid Ajuo sepnjou) «

O

¢t

Exhibit DG-7

Page 12 of 19

(Pthc Version)

HDT1- Aloeden maN |eusjodm MO m OWIGm S92.N0S8y a|ge|iereun A||enusjod = Ayoedes papiuiwon =
0L @U0Z @§B8UOZ QB8uU0Z /B8UO7 QouUOZ GauoZ +HouU0Z €8U0Z g auozZ | auoz

-0
- _ 000°S
0000}
- 000'SL

MIN dVOnN

- 00002

00062

- 000°0¢
¥01 'sAduoz Ag 82/.20Z Ad AeAInS OSIN SO 2202

HD1- Aoedep mep [EjUSiodm HAm OWNI1gm S82In0say 8|qelleABUN Allepuslod 1 AjoedeD pepjwiwo)
0L BUOZ @§OUOZ gouozZ JBUOZ QBuUO0Z Goauo7Z §$oUoZ §ouozZ Zouoz | 8uoz

-0
- _ _ 000's

- 000'0L

- 000'SL

- 000'0Z

- 00062

MIN dVOnN

¥O1 'sAduoz Ag +Z/£20Z Ad A2AnS OSIIN SINO 2202

Spasau 924n0sal [ed0| Bbunsaw ul Juenodwl
g 0] 9NunU09I S82JN0Sal BulAjipow peo| pue uoneiauab mapN



P
O
-
Q
o
o
<



VT

anan®
UOI128UUO02I3]U| Jojelauas) OSIN aYl ul A[TUSTIND 10U 1€ YdIym uolelauab mau [enualod

suolsuadsns 1o sjuswalnal Pazifeul) YIMm Sa2in0say
peo| OSIIA-UOU 0] SJUSWILIWOID WL} YIIM S82IN0Say

S[e101 ASAINS U] Ul papn|aul 10U aJe S821N0Sal a|ge|leAeun

sJ0198e) Ajurenad ananb pajoaloid 1oj paisnipe
pue S|aAd)| 1Ipald Aloeded 821n0sal Mau (Zz0z) 1ua4ind ay) 1e pallipalode anand UoI}0auUU02Ia]Uu|
lojelauss) OSIIN 8yl ul s198loid 821n0sal mau 10} dvDN - Alloede) maN |eliualod

suolsuadsns 10 sjuawalnal fenualod sapnjou|
sjuedioued 19)1e\ Ag synsal Asains ul Ajurela) Mo se paledlpul

0S 0P 0] SIUBWIILIWOID Wi} dARY 10U Aew
INQ peo| OSIIA 8AI8S 0] 3|ge|leAe ag Aew Jey] S82IN0Sal - S821N0Say a|ge|learun Ajenualod

peo| OSIIN-UOU 0] SJUSWIIWWOI J0 SluswWalial padunouue INoYlIM SHUN aseq a1el-uoN
peo| OSIIN 01 S198J1U0I WU YIIM S32IN0S3J [RUIdIXT

Sjuawaalbe uondauuoaldul paubls Ylm siorelauab maN

aseq ajel sanln OS|IA UIYIIM S82IN0say

peo| OSIIN BulAIeS 0] paniwwod sadinosal - Aj1oede) paniwwo)

sallobale) 921nosay buipuelsiapun




*(1e|os 10} 940G ‘PUIA 10} DD %S ST) SenjeA 1palo Aoeded 82inosal
MaU 1Ua1INJ Je 10J PaluN02de ale sanjeA dy DN 921N0Sal Jejos pue puIp 220z ‘8z |udy Jo se sioloe] Aluenad g7
ananb pajoaloid 1e anan® uondsuuoalaIU| Jo1RIBUDD) OSIA a1 ul Aioeded sluasaidal Aloeded maN [enualod

"suolnewi|
1@y uiioioey

10U op Aay) asnedaq
 9pI|S Uo umoys
sjunowre uey Jaybiy
aJle alay UMOYS sanjeA
Anoedeo jenusjod,,

PAA3]Y2E 5] S350 U0|329UU02133u] JO AJulelad Jaydly ‘ssaa3o0.4d s3oafoud sy

salpnis san salpnis salljioe sepeJddn jJomiau
3|1y pue apeJsdn yiomiaN UoI323UU0DJ33U] 10} S91BWIISS 1500
‘53n23x3 “apua] . Aseujwija.d sapino.d
Apnisioe Apms 1oedu) yaiym ‘paje|dwod
(ske@ 0ST) W31SAS |eul W]SAS pasiny Apnisioedw| walsAs

HCUEO@LW< (she@ GET) (sAe@ 08) (ske@ ovT)
UuoI123uu0dia]u| gaseyd Zoseyd T 9seyd
uoljelsuan)

saseyd anany)

ananp u| JoNO
L

Aioedeoa
pepiwwod o
ul papnjou|

Anoedeo [enusjod
ul papnjou|

Exhibit DG-7
Page 15 of 19
(Public Version)

psjelS JON & | eseydo ¢ eseydm € oseudm viom VIO/VID peubis e
c0¢ 9¢0¢ Gecoc A4 €c0e

0ol

0§t

00¢c

0S¢

(0]

0°6€

00y

M9 dvan

dn pawul) ase suond3aUU0IB)UI

uonelauab pauue|d se Yiys ||Im sabuel ad1nosal aining



9T

‘SauljawWi] UONINIISUOD pue Salep V|9 paldadxa 199|ja 0] 01 SIBaA ¢ reuonippe ue pue ajoA2 Apnis ddd 8yl Jo pua ay) 1ses| 1e
[nun upaso Ayoeded o6 j.ued Aoy 108loud e jey) aziubooal 0y  pauels JoN, Sl aseyd 8j9AD ApniS dda auy # paisnipe ajep aoinIes-u| -

"urelad alow sawoo23aq Ajelausb
uonajdwod Jo pooyldyi aYyl ‘ssadsold ananb ayr ybnoiyr anow s1oaloid se reyr aziubooals 01 paindde si Bunybiapn aseyd Apms ddd -

e Aaning
OSIN-SINO _ %06 = € oseyd
2L UL U@USOE OSIN-SINO PuUe ssalboid ul y|9
ayep parepdn 9y} ul papiroid !
ssajun sieak ayep parepdn
ue ssajun ‘alep
mN_%\A:o_ﬂM%m MM_M pua 9]9A2 Apnmis JuenIWIeI|
ayl 01 paAouw dda lisyi o} ﬁxuomo JuspIWIR|
aJe salep adIAISS paAow s123loud -UON %G/ = Z aseyd
-ul UOHW@DUOL LQG\A \A®>.._3w Q
ay1 ‘palrels 1sJ1} 8yl 031 Jol

9%00T
19410 ||V

%05 1e|0S

S| alep adlAIBS %0T =T 9se .

>mw%mmn_MA%: -ul paisanbal J| cmmﬁcowﬁm m%z %SGl PUIM
pauels bunybiap 1paID

JON 3J9AD S1Ed PDINSS aseuyd Apnis Aloede)

-u| palsanbay

ApniS ddd@ dda Aiddy Aiddy

Juswieal] anand AsAINS OSIN-SINO 22072




OW_E mw.w mEO Aoenbapy a2inosay ul AN 006T AUaLind SI Wi 8yl SUBYD 9Say) Ul paldajjal 1ou sI 1y 9lIUM L1

A 82/120Z Ad 12/9202 Ad 92/520Z Ad SZ/¥20Z Ad ¥2/£202 Ad
Aoeded maN [enuslod
$92IN0Say 3|qe|reneun Ajjenualod
Aoede) papiwwo)

puaba

dINHd paosfoid

pue Aloede) paniwwo)
UaaM1aQ auaIBYIp
a1edIpul sanjeA palayoelg

-8y
Aluo yinog (M9) dvon AaAing OSIN SINO ZZ02Z

8¢/L20¢ Ad L2/920C Ad 9¢/5¢0¢ Ad Ge/v20C Ad ¥2/€20¢ Ad
08

G8
06
G6
0oL
S0l

oLl

-1

Ajuo jenuag/yuon (M9) dvon AsAing OSIN SO 2202

sn|dins e sey uoibal-gns yinos ay) ajiym aberoys e aney
0] pajoaloid si [enuad/yuoN ‘sinsal Ydd 220g 8yl 0l Jejiuis

Exhibit DG-7
Page 17 of 19
(Public Version)



8¢/L¢0¢ Ad 12/9¢0¢ Ad 9¢/520¢ Ad Gelveoe Ad
PSSP [R——
Aioeded maN [enuslod
$92IN0SaY d|ge|eneun Alenualod
Apede) paniwwod .
puaba
dNdd

paloaloid pue Anoede)d
paniwwo) uaamiaq
2ouUaJayIp aredlpul
sanjeA pajayoelg

juudiooy OSIW 11842A0 - (MD) dvON Ad2AINS SINO ZZ0Z
L2/9¢0¢ Ad 9¢/S¢0¢ Ad GZlveoe Ad ¥e/€ele Ad

Jundioo4 OSIN [1B49A0 - (MD) dVON AdAINS SO 1202

Exhibit DG-7
Page 18 of 19
(Pub{@® Version)

¥2/€20¢ Ad

€£¢/2¢0¢ Ad

- 0Ll
- Ghl
- ocl
- Gel
- 0l
- GEl
- orl
i
- 051
i1

- 0L
- Sk
A
- Sel
- 0€l
- GEl
- ovl
- Sl
- 05l

- GS1

300[1N0 JedA-aAl) 8] SS0Uoe ABAINS TZ0Z 01 paltedwod se
asealdap sey Aloede) paniwwo)d & MO Aloede) pajoaloid



/202 Ul \\OG" 2~ Aanins SO Ul A1o6a1eo Jejos Ul pauIquiod Sa0Inosal PUgAH  «
(1re|os 10} 950G ‘PUIM 10} DD1T %S GT) uonelpPaIdoe 1IPaId Aloeded 30IN0Sal MaU JUSLIND 18 UMOYS S921N0Sal Jejos pue puipy,  « OF

Exhibit DG-7

Page 19 of 19

(Public Version)

SEOm pPup\E JBOS - 1Isyi0om MHATE ClpAHm Jespnnm OO m
MOL S MOZ oL MOSGEL
0coz A L4 d3LIN LZ02 1202 A Reming SO 2202 ¢zoz A feming SINO 2202

. - -
- m___._m._.. |

uonasloid X\ @2Inosay dvoNn 1994 OSIN

%0

%01

%0¢

%0¢€

%0¥

%089

%09

%0L

%08

%06

%001}

sa|gemaual pue seb uo asue||al
Buisealoul MOYS 0] SSNUNUOI XIW 32IN0SaJ Pa1SLIBI0H



	PUBLIC EXHIBITS numbered.pdf
	resume-glick (25).pdf
	PROFESSIONAL EXPERIENCE
	EDUCATION
	PUBLICATIONS
	Testimony





