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1. Introduction

The Pensacola Hydroelectric Project (Pensacola Project or Project), owned and operated by the Grand

River Dam Authority (GRDA or Licensee) is licensed by the Federal Energy Regulatory Commission

(FERC or Commission) as Project No. 1494. GRDA is an agency of the state of Oklahoma, created by the

Okl ahoma Legislature in 1935 to be a Aconservation and
River. 0 GRDA fulfills its statutory responsibaslities u
well as the downstream Markham Ferry Project (FERC No. 2183), and Salina Pumped Storage Project

(FERC No. 2524). In addition, GRDA manages the three lakes formed by the three Project dams, which
includePensacol aGPanodetn&e OO0 the Cherokees Pp&toasnd alkkak e) ,
Hudson, and Salina Pumped St or ag®@RDRproducesandisslls W. R. Hol wa:
electricity that reaches into 75 of the 77 counties in Oklahoma (Grand River Dam Authority, 2017a).

The Pensacola Project was the first hydroelectric project constructed in Oklahoma. Construction began in
1938 and concluded when the spillway gates were closed in March 1940, forming Grand Lake. GRDA
has operated and maintained the Project since August 1946 when, pursuant to an act of Congress, the
United States returned the Project to GRDA following World War Il (Grand River Dam Authority, 2008).

The Pensacola Project is located on the Neosho and Grand Rivers in northeastern Oklahoma, within

Craig, Delaware, Mayes, and Ottawa Counties. The Neosho River originates in Kansas and flows into

Oklahoma where it joins the Spring River to form the Grand River. Pensacola Dam is located between the

towns of Langley and Disney at river mile (RM) 77. The Grand River flows south from the Pensacola Dam

past the GRDA&s Markham RMearntty dPrSdjae @ts BamyarCodritplse of En
or Corps) Fort Gibson Dam to its confluence with the Arkansas River near Muskogee, Oklahoma.

Unlike most other FERC-licensed hydropower projects, federal law establishes a Congressionally

authorized regulatory structure at Grand Lake. Under Section 7 of the Flood Control Act of 19442 and

Section 7612 of the National Defense Authorization Act for Fiscal Year 2020 (NDAA 2020).3 Congress
conferred uponthe Corpsfiexcl usi ve jurisdiction and responsibility
flood control operations aPuGreandtlLabket &8 Chep€beWakee:
for Grand Lake, when reservoir elevations are either above elevation 745 feet Pensacola Datum (PD) or

projected to rise above 745 feet PD (the flood pool minimum elevation), the Corps directs water releases

from the Pensacola Dam. Outside of flood control operations, i.e., when water surface elevations at

Grand Lake are within the conservation pool and not projected to rise above 745 feet PD, GRDA controls

Project operations with regard to water surface elevations at Grand Lake. NDAA 2020 expressly prohibits

any federal or state agency from imposing requirements related to the surface elevations of the

conservation pool, exceptfort h e C o mmiprejsci safetydaad human health regulations.

The purpose of this Exhibit E is to provide a description of the environmental setting in the Project vicinity.
The Licensee prepared this Exhibit to coOodeofffederalo t he C
Regulations (CFR) § 5.18(b), as required under the Integrated Licensing Process (ILP) regulations.

2 33 USC § 709.
3 Pub. L. No. 116-92 (2019).
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1.1 Application

The existing license for the Pensacola Project was issued on April 24, 1992, effective April 1, 1992, for a

term of thirty years, and was originally set to expire on March 31, 2022. On February 1, 2017, GRDA filed a

Notice of Intent (NOI) and Pre-Application Document (PAD) to relicense the Project. On February 15, 2017,

FERC issued an order holding the ILP in abeyance and waiving the requirement to issue notice of the

commencement of the pre-filing process and scopingwi t hin 60 days of GRDA6s filing
This was done to allow the Commission to take action on a previous application from GRDA to amend the

existing Project License. The Commission issued an order amending the Pensacola Project License, lifting

the abeyance, and providing an updated process plan and schedule on August 15, 2017 (Federal Energy

Regulatory Commission, 2017a).

On September 9, 2019, FERC issued an order extending the license term to May 31, 2025. The order
also modified the relicensing process plan and schedule and granted extensions of time for filing an
updated Shoreline Management Plan and Exhibit G drawings. According to the revised relicensing
process plan and schedule, GRDA must file its Draft License Application (DLA) for the Project on or
before January 1, 2023, and its Final License Application (FLA) on or before May 31, 2023 (Federal
Energy Regulatory Commission, 2019).

GRDA has prepared this appl i categuationsiatii8 GFR g8 ®18(H)amc e wi t h F
pursuanttothegui del i nes | i st e dPrepanng Envimnmériamiesessmants: Gdidelines of
Applicants, Contractors, and Staff.

1.2 Purpose and Need for Power

FERC must determine whether to issue a license to GRDA for the Pensacola Project and what conditions
should be placed in any license issued. In deciding whether to issue a license, FERC must determine if the
Project will be best adapted to a comprehensive plan for improving or developing the waterway. In addition,
FERC must give equal consideration to the purposes of energy conservation, fish and wildlife resources,
cultural resources, recreational resources, water quality, and other environmental resources.

FERCO6s issuance of a new |Iicense for the continued oper
continue producing electric power from a renewable resource for the term of the new license, while

addressing the affected environmental, land use, public recreation, and cultural resources in accordance with

the Commi ssionébés public interest arndderalBawerlAct@ERPALRSsi der ati o

This Exhibit E was prepared consistent with the ILP requirements as set forth in 18 CFR § 5.18(b) and

designed to support FERCO6s required analysis under the
Exhibit E, GRDA assesses the environmental and economic effects of continuing to operate the Project as

proposed herein. GRDA also considers the effects of the baseline operation or current operation alternative

which is defined by all measures proposed in this application to be included in the future license.

Power generated at the Project is sold to three customer classes: municipalities, electric cooperatives, and
industries. GRDA produces electricity that reaches into 75 of the 77 counties in Oklahoma (Grand River
Dam Authority, 2017a). The anticipated operation allows for a more flexible operating regime between the
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elevations of 742 to 745 feet PD, without the current restrictions of a confined and set rule curve. If
relicensed as proposed, additional power from the Project would be generated and would sizably increase
the ability of GRDA to meet its customer demand. It would also sizably reduce the need to acquire
replacement energy and capacity from fossil-fueled electric generation elsewhere, thereby increasing that
environmental benefit under anticipated operations during the new license term.

1.3 Statutory and Regulatory Requirements

FERCb6s issuance of a new |Iicense for the Pensacola Proj
FPA and other applicable statutes. In addition, on December 20, 2019, Congress enacted NDAA 2020.

Importantly, the NDAA 2020 includes special legislation applicable only to the Pensacola Project. The

major requirements are described below. The actions GRDA has taken to address these requirements are

also described below.

1.3.1 Federal Power Act

1.3.1.1 Section 18 Fishway Prescriptions

Section 18 of the FPA, 16 United States Code (USC) § 811, states FERC is to require the construction,
maintenance, and operation of such fishways as may be prescribed by the Secretary of Commerce or the

Interior. During the environmental studies phase of this ILP, neither the United States Fish and Wildlife
Service (USFWS) nor the National Marine Fisheries Service (NMFS) raised fish passage as a potential

relicensing issue. Under the Commissionds | LP regulatio
must be filed within60daysof FERCO&6s Notice of Acceptance and Ready f
Notice) following GRDAG6s filing of the FLA.

1.3.1.2 Section 4(e) Conditions

The first proviso in Section 4(e) of the FPA, 16 USC § 797(e), provides that any license issued by the
Commission for a project within a federal reservation shall be subject to and contain such conditions as the
Secretary of the responsible federal land management agency deems necessary for the adequate
protection and use of the reservation. As explained in Section 6 and Appendix A-5 of Exhibit A, the Project
occupies approximately 8.122 acres of land held in legal title by the United States in trust for the benefit of a
Native American Tribe or individual members of a Native American Tribe and 57.69 acres in wetland
easements.* However, Congress in NDAA 2020 removed FPA Section 4(e) mandatory conditioning
authority at the Project, as follows:

(1) FEDERAL LAND.O Notwithstanding Section 3(2) of the Federal Power Act (16 USC §
796(2)), any Federal land within the project boundary, including any right, title, or interest in
or to land held by the United States for any purpose, shall notd

(A) be subject to the first proviso in Section 4(e) of the Federal Power Act (16 USC

§ 797(e)); or

(B) be considered to bed

4 This acreage figure is based upon the information provided to the BIA on March 9, 2023. As of the writing of this application, the
BIA is reviewing the information provided on March 9, 2023 and has not had an opportunity to provide a response. If the figure
requires additional updates based upon future discussions with the BIA, the updated information will be filed with the Commission.
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(i) land or other property of the United States for purposes of
recompensing the United States for the use, occupancy, or enjoyment of
the land under Section 10(e)(1) of that Act (16 USC § 803(e)(1)); or

(i) land of the United States for purposes of Section 24 of that Act (16
USC § 818).

Under this special Congressional directive, the 65.75 acres of federal land within the Project boundary are
notsubject to the Secretary of the Interiords mandatory
Section 4(e).

1.3.1.3 Section 10(j) Recommendations

Under Section 10(j) of the FPA, each hydroelectric license issued by FERC is required to include conditions
based on recommendations of federal and state fish and wildlife agencies for the protection, mitigation, or
enhancement of fish and wildlife resources affected by the Project. The Commission is required to include
these conditions in the license, unless it determines that they are inconsistent with the purpose and
requirements of the FPA or other applicable laws. Before rejecting or modifying an agency
recommendation, the Commission is required to attempt to resolve any such inconsistency with the agency,
giving due weight to the recommendations, expertise, and statutory responsibilities of such agency.

During the pre-filing phase of this relicensing, GRDA consulted with those agencies with authority to

submit Section 10(j) recommendations, including USFWS and the Oklahoma Department of Wildlife
Conservation (ODWC). Under the Commissionds | LP regul a:
and wildlife agencies wil! have 60 days fol lchoowi ng FERC
10(j) recommendations.

Under the restrictions imposed by Congress under NDAA 2020, as described below in section 1.3.8, no
FPA Section 10(j) recommendation adopted by the Commission may contain any requirement relating to
surface elevations of the conservation pool at Grand Lake; or the flood pool, except to the extent it
references flood control requirements prescribed by the Corps.

1.3.2 Clean Water Act

Under Section 401 of the Clean Water Act (CWA), a license applicant must obtain certification from the

appropriate state pollution control agency verifying compliance with the applicable provisions of the CWA,

unless the certification is waived. Therefore, a CWA Section 401 water quality certification or waiver is

required from the Oklahoma Department of Environmental Quality (ODEQ) as a prerequisiiet o FERCO6 s
issuance of a new license for the Project. Pursuant to 18 CFR § 5.23(b), GRDA will request water quality
certification from ODEQ within 60 days of the issuance

Under the restrictions imposed by Congress under NDAA 2020, as described below in section 1.3.8, no
CWA Section 401 water quality certification from ODEQ may include any condition relating to surface
elevations of the conservation pool at Grand Lake; or the flood pool, except to the extent it references flood
control requirements prescribed by the Corps.
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1.3.3 Endangered Species Act

Section 7 of the Endangered Species Act (ESA) requires federal agencies to ensure that their
discretionary actions are not likely to jeopardize the continued existence of any federally listed threatened
or endangered (TE) species or result in the destruction or adverse modification of the critical habitat of
such species.

GRDA was designateda s F E R C-federalrapresentative for ESA consultation on January 12, 2018.
GRDA has consulted with USFWS and determined thirteen federally listed, proposed, or candidate
species may occur within the vicinity of the Project. These species include the gray bat (Myotis
grisescens), Indiana bat (Myotis sodalis), northern long-eared bat (Myotis septentrionalis), Ozark big-
eared bat (Corynorhinus townsendii ingens), tricolored bat (Perimyotis subflavus), piping plover
(Charadrius melodus), rufa red knot (Calidris canutus rufa), alligator snapping turtle (Machrochelys
temminkii), Neosho madtom (Noturus placidus), Ozark cavefish (Amblyopsis rosae), Neosho mucket
(Lampsilis rafinesqueana), American burying beetle (Nicrophorus americanus), and monarch butterfly
(Danaus plxippus) (US Fish and Wildlife Service, 2022). The Licenseebs analysis of P
threatened and endangered species is presented in Section 3.7. In addition, a draft biological assessment
appears in Appendix E-26.

If formal consultation is required pursuant to ESA Section 7 is required during this relicensing process,
NDAA 2020, as described below in section 1.3.8, precludes any resulting biological opinion from containing
any reasonable and prudent measure/alternative, term or condition, or other measure relating to: surface
elevations of the conservation pool at Grand Lake; or the flood pool, except to the extent it references flood
control requirements prescribed by the Corps.

1.3.4 National Historic Preservation Act

Section 106 of the National Historic Preservation Act (NHPA) requires federal agencies to take into

account the effects of any proposed undertaking on historic properties and to afford the Advisory Council

on Historic Preservation (ACHP) a reasonable opportunity to comment on the issuance of a new license.

Historic properties are districts, sites, buildings, structures, traditional cultural properties, and objects that

are listed in or eligible for inclusion in the National Register of Historic Places (NRHP). FERC6s i ssuancée
of a new license for the Project is considered an undertaking under NHPA Section 106.

GRDA was desi gnat efetlera epresdntRtiCsdiia NHPA Bection 106 consultation on

January 12, 2018. As p aifeterabrépresentativerGRDAdevelspedcaBARCO6 s non
conducted cultural resource studies in consultation with the Oklahoma Historic Preservation Officer

(SHPO), Oklahoma Archeological Survey (OAS), and Native American Tribes, as described in Section

3.11 of this FLA. GRDA anticipates the Commission will meet its obligations under NHPA Section 106

through the execution of a programmatic agreement that will require the implementation of an Historic

Properties Management Plan (HPMP) that addresses the management and treatment of historic

properties identified within.Anhpdatdd HBMPedevelépsdimr ea of pot
consultation with the Oklahoma SHPO, OAS, and Native American Tribes, included in Appendix E-34 of

this application.
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1.3.,5 Coastal Zone Management Act

Under Section 307(c)(3)(a) of the Coastal Zone Management Act (CZMA), FERC cannot issue a license for

a project withi ncoastal zané dnkess the statp CZAVA sadgerecy centtiss with the license
applicantdés certification of consistency with the state
conclusively presumed by its failure to act within 180 days of its receipt oftheappli cant 6 s certi fi cat.i
Oklahoma does not have a coastal zone or CZMA program; therefore, the Project is not subject to this act.

1.3.6 Magnuson -Stevens Fishery Conservation and Management Act

The Magnuson-Stevens Fishery Conservation and Management Act (Public Law 94-265) requires federal
agencies to consult with NMFS on all actions that may adversely affect Essential Fish Habitat (EFH). EFH is
only applicable to federally managed commercial fish species which live at least one component of their
lifecycle in marine waters. All fish in the Grand River are freshwater species and are not managed
commercially; therefore, no designated EFH is located in the Project vicinity.

1.3.7 Wild and Scenic River and Wilderness Act

Section 7(a) of the Wild and Scenic Rivers Act (Public Law 90-542) requires federal agencies to make a
determination as to whether the operation of a project under a new license would unreasonably diminish the
scenic, recreational, and fish and wildlife values present within any designated wild or scenic rivers. There
are no designated wild or scenic rivers within the state of Oklahoma (National Park Service, n.d.a).

The Wilderness Act (Public Law 88-577) was enacted to establish a National Wilderness Preservation
System. There are no nationally designated wilderness areas within the Project vicinity (National Park
Service, n.d.b).

1.3.8 National Defense Authorization Act for Fiscal Year 2020

On December 20, 2019, Congress enacted NDAA 2020.5 NDAA 2020 includes special legislation
applicable only to the Pensacola Project, and it confines the scope of the ongoing relicensing for this
Project in several important and unique ways.

Lands Necessary and Appropriate for the Project

First, NDAA 2020 resolves a long-standing dispute between GRDA and the City of Miami, Oklahoma,
regarding lands that must be licensed as part of the Project, and therefore requiring GRDA to obtain title
pursuant to Article 5 of its license.® In addressing this matter, Congress in NDAA 2020 forbids any
unilateral expansion of the Project to encompass any new lands, as follows:

NDAA 2020 provides that A[t]he Iicensing jurisdiction
toanylandorwat er out si de t héThusrNDAA2020 stdtubotilynpdohilrity thed
Commission from imposing any license obligation outside of the Project boundary as it existed as of

5 Pub. L. No. 116-92 (2019).
5 See, e.g., Formal Complaint of the City of Miami, Oklahoma, Project No. 1494-445 (filed Dec. 26, 2018).
7 Pub. L. No. 116-92, § 7612(b)(3)(A).
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Congr essd enact méintludingfanyiigaton & putcBase lands outside the Project
boundary.

Next, NDAA 2020 provides that #A[a]l]ny | and, water, or pl
outside the project boundary shall &fdlustlanguagealsonsi der ed t «
confirms that GRDA cannot be required under its license to obtain title to the approximately 13,000 acres

identified by the City of Miami,® as all of these lands are outside the Project boundary and not part of the

licensed Project.

Finally, NDAA 2020 allows FERC to amend the Project bol
agreement BIf GRDAMRE Aat consent to a Project boundary amendment, NDAA 2020

provides that the Commi ssionbs responsibilities under
boundary.1

Exclusive Flood Control Jurisdiction of the U.S. Army Corps of Engineers

Second, NDAA 2020 confirmsd consi st ent wi t-diandingjarisdicton ymdedSedtian @ of the
Flood Control Actof 19446t hat t he Corps has fiexclusive jurisdiction
the flood pool for flood control o%erations at Grand L

Prohibition on Water Surface Elevation Regulation

I n addition to confirming the Corpsdéd exclusive jurisdi
prohibits the Commission or any other federal or state agency (including FWS) from imposing any license
condition related to surface water elevations. NDAA 2020 provides:

Except as may be required by the Secretary [of the Army] to fulfill responsibilities under
Section 7 of the Flood Control Act of 1944 (33 USC 709), the Commission or any other
federal or state agency shall not include in any license for the project any condition or other
requirement relating tod

(i) surface elevations of the conservation pool; or

(i) the flood pool (except to the extent it references flood control requirements

prescribed by the Secretary).13

Although the Commission and other agencies are prohibited under NDAA 2020 from regulating water
surface elevations at Grand Lake, NDAA 2020 provides that the Project fshall remain subject to the
Commi ssionds rules and regulations for “project safety

¢ 1d. § 7612(b)(3)(B).

9 Seel6USCA 796 (11) (defining the fAprojecto to include Al ands, or inte
necessary or appropriate in the mai nt en ammpaee Standard Astiples, FotmiL88n of 0 t he
54 F.P.C.1817,1818i19 (requiring GRDA to acquire |l ands fAnecessary or approp

operation of the projecto).
10 Pub. L. No. 116-92, § 7612(b)(3)(C).
1 1d. As provided in the cover to Exhibit G of this FLA, GRDA is consenting to several changes to the Project boundary.
2 Pub. L. No. 116-92, § 7612(c); see 33 USC § 709.
12 1d. § 7612(b)(2)(A).
14 1d. § 7612(b)(2)(B).
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Removal of Mandatory Conditioning Authority

Finally, as explained in Section 1.3.1.2 above, NDAA removes FPA Section 4(e) mandatory conditioning
authority with respect to any federal reservation occupied by the Project, together with any FPA Section
10(e) annual charges with respect to any such reservation.

1.4 Public Review and Comment

F E R Crégulations for the ILP requires GRDA to consult with appropriate resource agencies, Native
American Tribes, and other entities before filing an application for a license. This consultation is the first
step in complying with federal statutes including the ESA, Fish and Wildlife Coordination Act, and NHPA.

Prefiling consultation must be completed and document e

1.4.1 Scoping

GRDA filed an NOI and PAD for the Project on February 1, 2017. The PAD provided summaries of
existing, relevant, and reasonably available information related to the Project thatwasinGRD A 6 s
possession or was obtained with the exercise of due diligence. The purpose of the PAD was to provide
participants in the relicensing proceeding with a summary of the information necessary to identify issues
and related information needs to assist with the development of study requests and study plans.

In the PAD, GRDA proposed the following studies:
Cultural Resources Study

Hydrologic and Hydraulic Modeling Study (H&H Study)
Recreation Facilities Inventory and Use Survey
Sedimentation Study

Socioeconomics Study

=A =4 =4 -4 -4

FERC published Scoping Document 1 (SD1) for the Project on January 1, 2018. Public scoping meetings
were held on February 7, 2018 at the GRDA Ecosystems and Education Center in Langley, Oklahoma;
on February 7, 2018 at Grove City Hall, in Grove Oklahoma; on February 8, 2018 at Northeastern
Oklahoma A&M College Fine Arts Center Performance Hall in Miami, Oklahoma; and on February 9,
2018 at the GRDA Engineering and Technology Center in Tulsa, Oklahoma. At the scoping meetings,
potential issues were identified by agencies, stakeholders, and other interested members of the public. A
court reporter was present at all scoping meetings to record all comments and statements; these are part

of FERCOG6s public record for the Project. FERC al so

comments and statements provided at the scoping meetings, several entities provided written comments
(Federal Energy Regulatory Commission, 2018a).

Written comments were provided by the following entities:
Bureau of Indian Affairs (BIA)

Cherokee Nation

City of Grove

City of Miami

Eastern Shawnee Nation

FERC

Grand Riverkeeper

=A =4 -4 =4 4 -4 -4
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GRDA

Larry Bork

Local Environmental Action Demanded Agency, Inc. (LEAD)
Miami Tribe of Oklahoma (Miami Tribe)
Oklahoma Archaeological Survey

ODbwC

Oklahoma Water Resources Board (OWRB)
Osage Nation

Ottawa Tribe of Oklahoma

Seneca-Cayuga Nation

Southwestern Power Administration

US Army Corps of Engineers

US Environmental Protection Agency (EPA)
USFWS

Wyandotte Nation

=A =4 =4 =4 4 -4 -8 A -4 -4 - -8 -8 -8

Written comments were also filed by 41 individual residents or business owners. Following the scoping
meetings and applicable comment period, the Commission issued its Scoping Document 2 (SD2) on
April 27, 2018 (Federal Energy Regulatory Commission, 2018a).

1.4.2 Studies

Comments on the PAD and requests for additional studies were addressedi n GRDA&6s Proposed
Plan (PSP). GRDA filed the PSP with FERC on April 27, 2018. Subsequent to the PSP filing, GRDA held

PSP meetings on May 30 and 31, 2018 at the GRDA Ecosystems and Education Center. The purpose of

the meetings was to inform attendees about the contents of the PSP and provide an opportunity to ask

questions related to the proposed studies.

Based on comments received on the PSP, GRDA filed a Revised Study Plan (RSP) with FERC on
September 24, 2018. On November 8, 2018, FERC issued a Study Plan Determination approving the
following studies:*®

Hydrologic and Hydraulic Modeling

Bathymetric Study

Sedimentation

Aquatic Species of Concern

Terrestrial Species of Concern

Wetlands and Riparian Habitat

Recreation Facilities Inventory and Use

Cultural Resources

Socioeconomics

Infrastructure Study

=A =4 =4 =4 4 -4 -4 A -4 -4

15 The Terrestrial Species of Concern and the Wetlands and Riparian Habitat Studies were the only studies approved without
Commission staff-recommended modifications.
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On September 30, 2021, GRDA f il ed an Initial Study Report (I SR)
progress, and remaining activities. The ISR included completed study reports for the Infrastructure,

Recreation Facilities Inventory and Use, and Socioeconomic Studies, as well as status reports on the

remaining studies with results for the portion of the study completed during the first study season. In the

ISR, GRDA requested modifications to the Aquatic Species of Concern, Cultural Resources,

Infrastructure, and Terrestrial Species of Concern Studies.

As required by FERCO6s I LP regulations, GRDA held meet.i

14, 2021. GRDA prepared an ISR meeting summary, which was filed with FERC and distributed to
relicensing participants on October 29, 2021.

The following relicensing participants filed written comments with FERC in response to the ISR:
BIA

Cherokee Nation

City of Miami

FERC Staff

OAS

ODWC

USFWS

=A =4 =4 =4 4 -4 -4

Several stakeholders recommended several study modifications and one new study in their comments on
the ISR. In its study plan modification determination letter issued on February 24, 2022, FERC approved
the Aquatic Species of Concern, Infrastructure, and Hydrologic and Hydraulic Modeling Studies with
modifications. FERC staff did not approve proposed modifications to the Cultural Resources,
Socioeconomic, and Terrestrial Species of Concern Studies sought by various stakeholders. In addition,
FERC staff did not approve a renewed request for GRDA to complete a Contaminated Sediment
Transport Study.

In its February 24 study plan determination, FERC staff deferred its decision on proposed modifications
for the Sedimentation Study until additional information could be provided (Federal Energy Regulatory
Commission, 2022a). After further comments and proposals submitted by both GRDA and the City of
Miami, FERC issued its study plan determination for the Sedimentation Study on May 27, 2022. In this
determination, FERC approved the modified Sedimentation Study proposed by GRDA, but with FERC
staff-recommended modifications (Federal Energy Regulatory Commission, 2022b).

GRDA completed all studies and filed the Updated Study Report (USR) on September 30, 2022. The

USR included reports for all Commission-approved study plans, including Hydrologic and Hydraulic

Modeling (included Bathymetry), Sedimentation, Aquatic Species of Concern, Terrestrial Species of

Concern, Wetlands and Riparian Habitat, Recreation Facilities Inventory and Use, Cultural Resources,
Socioeconomics, and Infrastructure. All studies have been completed, and GRDA has not proposed any

study modifications or additional studies.| n accor dance with FERCG6s amended
issued on September 9, 2019, the USR meeting was held on October 12 and 13, 2022.
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Comments on the USR were received from the following entities:
BIA

Cherokee Nation

City of Miami

FERC Staff

LEAD

Quapaw Nation

USFWS

=A =4 -4 -4 -4 - -4

Responses to the USR comments are being filed by GRDA as a separate filing.

1.4.3 Comments on Application

Comments on the DLA were received from FERC Staff, BIA, SHPO, OAS, Miami Tribe of Oklahoma,
Cherokee Nation, City of Miami, and LEAD. The comments and response to comments for subjects other
than cultural resources are included in Appendix X-1. The comments and responses to cultural
resources comments are included in Appendix X-2. Consultation with the BIA on Federal land mapping is
included as Appendix X-3.

Numerous other comments that did not provide comments on the specific information or conclusions
outlined in the DLA were filed with the Commission. These comments were often received on pre-made
post cards, with hand-written additions or were received as personal letters outlining the conditions
resulting from floods in the Miami area and experiences with contamination resulting from the Tar Creek
Superfund site within the Tri-State Mining District. These types of comments are not individually
addressed by GRDA, as they raise similar issues as other local stakeholders, such as the Miami Tribe of
Oklahoma, City of Miami, and LEAD.
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2. Proposed Action and Alternatives

In accordance with the NEPA review process, the environmental analysis must consider, at a minimum
the three alternatives described in the sections below: (1) the no-action alternative, (2) the GRDAS s
proposed action, and (3) alternatives to the proposed action.

2.1 No-Action Alternative

Under the no-action alternative, current operation, which is defined as current operation (under the current
post-2015 rule curve) or as appropriate baseline operation (under the pre-2015 rule curve), the Pensacola
Project would continue to operate as required by the current Project License (i.e., there would be no
change to the recent condition of the environment).16 No new environmental protection, mitigation, or
enhancement measures would be implemented. This alternative is termed as current operation (under the
current post-2015 rule curve) or baseline operation (under the pre-2015 rule curve) for comparison with
other alternatives as appropriate depending upon the resource being analyzed. The current operation
(under the current post-2015 rule curve) or baseline operation (under the pre-2015 rule curve) are further
defined in Section 3.0 of this application.

2.1.1 Existing Project Facilities

The Pensacola Project is located on the Grand (Neosho) River in Craig, Delaware, Mayes and Ottawa
Counties, Oklahoma. Project facilities include the dam with a gated main spillway, middle gated spillway,
east gated spillway, powerhouse, tailrace, electrical switching station, transmission, Grand Lake, arch toe
pump station, and surrounding land extending landward to an approximate elevation of 750 feet PD. From
right to left looking downstream, the principal Project works consist of the intake structure for the
powerhouse, main gated spillway adjoining to the dam, middle gated spillway, and east gated spillway.
The Project has an authorized capacity of 105.176 megawatts (MW).

2.1.1.1 Pensacola Dam

The Pensacola Dam (dam) is a multi-section structure. The different sections, from right to left looking
downstream, consist of the west non-overflow section, multiple arch section, main spillway section, east
non-overflow section, middle spillway section, and east spillway section. A non-Project highway bridge
comprised of two lanes and a pedestrian sidewalk, State Highway 28, runs along the top of the dam.
Grade elevation of the lanes is approximately 763.5 feet PD at the multiple arch section and 768.5 feet
PD at the middle spillway segments and east spillway segment.

2.1.1.1.1  West Non-Overflow Section

The west abutment is connected to the west end of the west non-overflow section of the dam, which
is a concrete gravity section approximately 28 feet long. The east side of the west non-overflow
section is connected to the multiple arch section. The cross-sectional width is approximately 43 feet

16 For the purposes of the studies completed as part of this relicensing process, the analyses and their effects upon the environment
use the rule curve ranging from 741 to 744 feet PD that fwas a part
61,001) (Accession # 20170815-3044), which amended the rule curve to range between 742 and 744 feet PD. Because of the
longevity of the 741 to 744 feet PD rule curve conditions and its influence of Project environmental effects over a long period, the
analysis of environmental effects set forth in this Exhibit E generally uses this prior rule curve range of 741 to 744 feet PD as the
baseline operation (under the pre-2015 rule curve).

Grand River Dam Authority E-12 Revised July 2024
© Copyright 2024 Grand River Dam Authority



Pensacola Hydroelectric Project Final License Application i Revised Exhibit E
FERC Project No. 1494 Proposed Action and Alternatives

and the height from the base of the section to the top of the roadbed is approximately 75 feet. The
width and height measurements are scaled from the Exhibit F drawings.

2.1.1.1.2 Multiple Arch Section

The main portion of the dam is a reinforced concrete multiple-arch structure consisting of 52 buttresses
spaced 84 feet apart. The buttresses are hollow except for the first and last. There are 51 free span
concrete arches resulting in an approximate length of 4,284 feet. A typical buttress has a length of 84
feet. The dam has a crest elevation of 757 feet PD. An arch section has a cross-sectional width
varying from approximately 130 to 185 feet. The height from the base of the section to the top of the
roadbed varies from approximately 100 to 155 feet. The width and height measurements are scaled
from the Exhibit F drawings.

2.1.1.1.3 Main Spillway Section

The main spillway section is integral to the dam on its west end and connected to the east non-overflow
section at the other end. The structure is mass concrete with an ogee-shaped spillway with a crest
elevation of 730 feet PD. The spillway is comprised of 21 radial gates that are 36 feet wide by 25 feet
tall resulting in a structure length of approximately 861 feet. The top of the gate elevation is 755 feet PD.
The approximate cross-sectional width is 90 feet and height from the base of the section to the top of
the roadbed of a typical section of the spillway is 100 feet. The width and height measurements are
scaled from the Exhibit F drawings. The gates are operated by two traveling gate hoists located above
the main spillway. Water flows into the main spillway channel below the spillway. The main spillway
channel merges with the east spillway channel and flows into the tailrace further downstream.

2.1.1.1.4 East Non-Overflow Section

The east end of the main spillway is connected to the east non-overflow section of the dam. The
structure is a concrete gravity section approximately 451 feet long. The east side of the non-overflow
is connected to the east abutment and has a cross-sectional width varying from approximately 40 to
70 feet. The height from the base of the section to the top of the roadbed varies from approximately
55 to 85 feet.

2.1.1.1.5 Middle Spillway Section

The middle spillway section is situated about 0.9 mi
is mass concrete with an ogee-shaped spillway with a crest elevation of 740 feet PD. The spillway is

comprised of 11 radial gates that are 37 feet wide and 15 feet tall resulting in a structure length of

approximately 450 feet. The typical cross-sectional width and height of the middle spillway from the

base of the section to the top of the roadbed is approximately 45 feet and 40 feet, respectively. The

width and height measurements are scaled from the Exhibit F drawings. Gates are operated by a

traveling hoist located at the middle spillway section. The water flows for approximately 0.5 miles to

where it joins with the east spillway channel.

2.1.1.1.6 East Spillway Section
The east spillway section is located approximately 700 feet east of the middle spillway section. The
structure is mass concrete with an ogee-shaped spillway, which has a crest elevation of 740 feet PD.
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The east spillway is comprised of ten radial gates that are 37 feet wide and 15 feet tall resulting in
structure length of approximately 410 feet. The typical cross-sectional width and height of the middle
spillway from the base of the section to the top of the roadbed is approximately 45 feet and 40 feet,
respectively. The width and height measurements are scaled from the Exhibit F drawings. Gates are
operated by a traveling hoist located at the east spillway section. The water flows into the east
spillway channel below the spillway. The east spillway channel is approximately 1.5 miles long and
850 feet wide. The east spillway channel merges with the tailrace further downstream.

2.11.2 Bypass Flow Pipe

A30-i nch diameter bypass flow pipe was included in the
water from the Project at all times, even when none of the hydropower units are operating or none of the
spillway gates are open. It is not needed for the operation of the Project (Grand River Dam Authority, 2021a).

2.1.1.3 Powerhouse and Intake Structure

The powerhouse is located below Arches 2 through 4 of Pensacola Dam (Arch 1 is the western-most
arch). The powerhouse is a multi-story, reinforced concrete building and is 87.75 feet wide in the
upstream to downstream direction, 279 feet long in the west to east direction, and approximately 45 feet
tall. The elevation of the generator floor is 652.0 feet PD.

The intake structure supplies water to théeydmpoweat ocks t
units and the house unit. The reinforced concrete structure is located on top of Arches 2 through 4. The

intake structure has a length of 246 feet, a cross-sectional width of 23 feet, and a height of 75 feet. The

minimum intake elevation is 682 feet PD, and the top deck elevation is 757 feet PD. The intake includes

vertical trash racks that are 73 feet high, with 3.75-inch spacing, to catch debris and bulkhead gates that

are used to isolate and dewater individual penstocks (Grand River Dam Authority, 2017a) (Grand River

Dam Authority, 2021a). The gates are operated by a traveling gantry crane mounted on the top deck on

the intake structure.

Six separate steel penstocks transfer flow from the intake structure to the powerhouse hydroelectric units.
The length of all seven penstocks is approximately 195 feet long. The six main penstocks have a 15-foot
diameter and flow is controlled by wicket gates at the entrance of each turbine. Two (2) draft tubes per
hydroelectric unit located below the powerhouse discharge the flow in the tailrace. The draft tubes are 12
feet tall by 14 feet wide with an invert elevation of 602.5 feet PD. Slots in the draft tube opening can be
utilized to install stoplogs to dewater a unit using a traveling hoist. A separate 3-foot diameter penstock
has been used to transfer flow to one hydroelectric unit known as the house unit.’

The draft tubes of the powerhouse discharge in the tailrace located below the powerhouse. The tailrace is
approximately 1.5 miles long and 300 feet wide. The tailwater elevations for the Pensacola Project
typically range between 620 and 625 feet PD at normal reservoir elevations depending on the conditions
at the downstream Lake Hudson Project.

7 The house unit is currently inoperable but scheduled to return to service in 2025.
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A bypass system on the west end of the powerhouse consists of a 30-inch diameter pipe. The system
was designed to release water from the lake to meet any minimum release requirements. However, the
system has never been used for this purpose and has not been operated in years. It is unknown if any
flow could pass through the system due to sediment concerns at the intake.

2.1.1.4 Arch Toe Pump Station

Seepage through the Pensacola Dam and runoff from the surrounding area result in standing water in the
ditch at the toe of the dam. The pump station located outside of Arch 6 contains two six-inch submersible
pumps and a single twelve-inch vertical turbine pump. The pumps are connected to a 20-inch diameter
pipe that discharges into the tailrace below the powerhouse.

2115 Reservoir (Grand Lake 0Ob6 the Cherokees)

Grand Lake O6 the Cherokees is impounded by the
completion of the Pensacola Project. Under the current operation (under the current post-2015 rule
curve), when the reservoir surface elevation is within the conservation pool, below the flood pool elevation
of 745 feet PD, and not expected to exceed 745 feet PD, GRDA maintains to the extent practicable,
approved seasonal target reservoir surface elevations known as the rule curve, except as necessary for
USACE to provide flood control protection. When the reservoir elevation is expected to exceed 745 feet
PD, at which time USACE has exclusive jurisdiction over flood control (Section 2.1.3.1). The reservoir
contains approximately 1.44 million acre-feet in water storage and has a surface area of approximately
45,056 acres at an elevation of 745 feet PD. The reservoir contains approximately 1.31 million acre-feet
in water storage and has a surface area of approximately 41,581 acres at an elevation of 742 feet PD
(Hunter, S.L, et. al., 2020). The usable water storage between 742 and 745 feet PD is 130,000 acre-feet.

2.1.1.6 Generating Units

The powerhouse has six main hydroelectric units with Francis-style hydraulic turbines and associated
generators. The six main hydroelectric units have an as-built turbine head of 117.5 feet. One additional
hydroelectric unit, the house unit, has an as-built turbine head of 115 feet.18

Each of the six main turbines has a nameplate capacity of 17,446 kilowatts (kW) or 23,395 horsepower
(hp) at a nameplate flow of 1,950 cubic feet per second (cfs). Each turbine operates at 150 revolutions
per minute (rpm) and the normal maximum flow for each turbine is 2,317 cfs (Grand River Dam Authority,
2004a). The house unit has a nameplate capacity of 500 kW or 666 hp.'° It operates at 720 rpm. This
results in a combined generation capacity of 105.176 MW because output is turbine-limited for the six
main units.

Each of the six main generating units has a generator nameplate rating of 21.60 MW and 24 megavolt
Amperes (MVA) at 90 percent (%) nameplate power factor. The generators are Westinghouse A/C, 60-
cycle models generating at 13.8 Kilovolts (kV) (Grand River Dam Authority, 2004a).

18 The house unit is currently inoperable and scheduled to return to service in 2025.
1% Horsepower is calculated from watts: 750 watts equals 1 hp.
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The 500-kW nameplate house unit turbine is operated at 720 rpm. The 500-kW house unit generator has
a nameplate rating of 500 kW and 625 kilovolt amperes (kVA) at 80% nameplate power factor. The
generator is a Westinghouse A/C, 60-cycle model which operates at 480 volts.

2.1.1.7 Switching Station and Transmission Equipment

The Pensaco

| a

the arch dam. The primary transmission lines vary in length from 450 to 650 feet and terminate at 15 kV
breakers at the switching station. The 13.8 kV disconnects are the point of interconnect for the Project.

2.1.2 Dam Safety

Dam safety considerations have been taken into account during the development of the proposed and
alternative actions described in this application to ensure that the Project continues to meet the

6 dam
guidelines. There are no proposed modifications to the dam structures that could impact their integrity as

Commi ssi ons

part of this application.

2.1.3 Existing Project

2.1.3.1 Normal Operations

Operation

safety criteria found engineefrar t

When the reservoir surface elevation is within the conservation pool and below the flood pool elevation
of 745 feet PD, GRDA maintains to the extent practicable, approved seasonal target reservoir surface
elevations known as the rule curve, except as necessary for USACE to provide flood control protection.
The existing rule curve was approved by FERC in their August 15, 2017 Order Amending License and
Dismissing Application for a Temporary Variance. The rule curve is shown in Table 2.1.3.1-1 and
Figure 2.1.3.1-1. For the purposes of analysis, this operation scenario is called the current operation.

Table 2.1.3.1-1 Pensacola Project Rule Curve?®

Period

Reservoir Elevation

May 1 through May 31

Raise elevation from 742 to 744 feet PD

June 1 through July 31

Maintain target elevation at 744 feet PD

August 1 through August 15

Lower elevation from 744 to 743 feet PD

August 16 through September 15

Maintain target elevation at 743 feet PD

September 16 through September 30

Lower elevation from 743 to 742 feet PD

October 1 through April

30

Maintain target elevation at 742 feet PD

Source: (Federal Energy Regulatory Commission, 2017¢)

20 For the purposes of the studies completed as part of this relicensing process, the analyses and their effects upon the

environment

use

t he

rule curve ranging from 741

to 744 feet

(160 FERC 1 61,001) (Accession # 20170815-3044), which amended the rule curve to range between 742 and 744 feet PD.
Because of the longevity of the 741 to 744 feet PD rule curve conditions and its influence of Project environmental effects over a
long period, the analysis of environmental effects set forth in this Exhibit E generally uses this prior rule curve range of 741 to
744 feet PD as the baseline operation (under the pre-2015 rule curve).
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Figure 2.1.3.1-1 Pensacola Rule Curve
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Source: (Federal Energy Regulatory Commission, 2017c)

2.1.3.2 Low Flow Operations

Under the current operation (under the current post-2015 rule curve), GRDA implements the Drought
Adaptive Management Plan (DAMP) that guides project operations and flow releases in the event of
significant drought conditions. The DAMP is in Appendix E-1. GRDA is required to maintain dissolved
oxygen (DO) concentrations downstream of the Pensacola Project and Markham Ferry Project. During
drought conditions it is difficult for GRDA to maintain Grand Lake at elevations within the requirements
of the rule curve while still maintaining downstream DO concentration requirements and reservoir
elevations at the Markham Ferry Project sufficient to operate the Salina Pumped Storage Project, as
well as meeting water supply needs (Federal Energy Regulatory Commission, 2017c).

Under the DAMP, GRDA monitors information from the Nat:
Monitor. If drought conditions appear imminent, GRDA begins weekly teleconferences with federal and state

resource agencies, local government officials, FERC staff, Native American Tribes, and other interested

stakeholders. During these teleconferences, GRDA keeps parties informed of prevailing conditions and any

plans to begin additional releases in the event a severe to exceptional drought is declared.

Specifically, the following issues are discussed during the teleconferences:

1 Current and forecasted drought conditions and planned operation of the Project,

1 Maintenance of water levels and flows sufficient to maintain downstream DO concentrations to
maintain water quality and prevent fish kills,

1 Maintenance of reservoir elevations at the Markham Ferry Project to operate the Salina Pumped
Storage Project, and

1 Timeframes for when the severe to exceptional drought period is expected to end (Federal Energy
Regulatory Commission, 2017c).

If the US Drought Monitor declares severe to exceptional drought for the Grand/Neosho River basin,
GRDA may commence additional releases from the Project regardless of prevailing Grand Lake
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elevations based on input received during the weekly teleconferences. These releases do not exceed a
rate equal to 0.06 feet of reservoir elevation per day, which is equivalent to 837 cfs over a 24-hour period.
When severe to exceptional drought conditions end, GRDA ceases releases under the DAMP to return
the Project to its normal operating elevations and notifies federal and state resource agencies and other
stakeholders (Federal Energy Regulatory Commission, 2017c).

2.1.3.3 High Flow Operations

2.1.3.3.1 Storm Adaptive Management Plan

GRDA implements a year-round Storm Adaptive Management Plan (SAMP) that is used in

anticipation of and during major precipitation events within the Grand/Neosho River basin that may

result in high water conditions upstream or downstream of Grand Lake. As part of the SAMP, GRDA

reviews, at a minimum, on a daily basis the following information:

1 Weather forecasts in the watershed,

1 Grand Lake surface elevation data,

9 Data from United States Geologic Survey (USGS) gages upstream and downstream of the Project,

1 Surface elevationsat USACE6 s upstream John Redmond Reservoir anc
Hudson (part of GRDAO6Gs,aldar kham Ferry Project)

I Other relevant information affecting surface elevations at Grand Lake during the potential flood
(Federal Energy Regulatory Commission, 2017c).

| f GRDAOGs daily review of i nf orwatetconditonsinthei cates the
Grand/Neosho River basin the vicinity of the Project, GRDA immediately provides the information to

federal and state resource agencies, local government officials, FERC staff, Native American Tribes,

and other interested stakeholders. GRDA also schedules a conference call. Prior to the conference

call, GRDA consults with USACE to determine whether any reservoir management action can be

taken to avoid, reduce, or minimize high water levels upstream and downstream of the Project.

During the conference call, GRDA notifies participants of any decision to take action. GRDA

continues regular communication with all participants during each event to keep them informed of

prevailing conditions (Federal Energy Regulatory Commission, 2017c).

2.1.3.3.2 USACE Flood Control Operations

Under Section 7 of the Flood Control Act of 1944 (Code of Federal Regulations, 1944), USACE has

the responsibility to prescribe releases from Pensacola Dam under active or anticipated flood

operations (Code of Federal Regulations, 1945). USACE is also responsible for directing spillway

releases in accordance with the procedures for system balancing of flood storage outlined in the

Arkansas River Basin Water Control Master Manual (US Army Corps of Engineers, 1980). This

authority is reinforced by Section 7612(c) of NDAA 2020 which states:i The Secretary [of th
shall have exclusive jurisdiction and responsibility for management of the flood pool for flood control

operations at Grand Lake O' the Cherokeesd(NDAA, 2020).

The flood storage associated with Grand Lake consists of the storage volume available between the
approximate reservoir elevation of 745 and 755 feet PD (US Army Corps of Engineers, 1992). When
reservoir elevations are either above or projected to rise above 745 feet PD, USACE directs the water
releases from the Pensacola Dam under the terms of Section 7 of the Flood Control Act of 1944.
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When directed to make lake releases by USACE, GRDA first discharges as much water as possible

through the Projectds hydropower units. Once the Proj
hydraulic capacity, USACE may direct GRDA to open one or more spillway gates if the reservoir is

still rising, but typically not unless the reservoir elevation exceeds or is projected to exceed 745 feet

PD. USACE will then determine if additional gates need to be opened. The target discharge rate at

any time is based on the current reservoir elevation, the current estimated inflow to Grand Lake, and

the amount of projected flooding downstream in the Grand River or Arkansas River basins (Grand

River Dam Authority, 2017a).

Operators in the Energy Control Center are contacted by USACE personnel when gate operations
are required. When USACE directs GRDA to release water from Grand Lake, the staff at Pensacola
Dam decides which specific gate or gates to open. The gate opening order is rotated so each gate is
opened about the same number of times. However, a general exception to this rule is GRDA avoids
opening the outside gates on all three spillways, when possible, to help limit bank erosion in the
discharge channels downstream of the spillways (Grand River Dam Authority, 2021a).

2.1.4 Existing Environmental Measures

Existing environmental measures implemented by GRDA in the current license are described in the
following sections.

2.1.4.1  Geologic and Soil Resources

GRDA currently implements a Shoreline Management Plan (SMP) to help control erosion and
sedimentation within the Project boundary.

2.1.4.2 Water Resources

GRDA currently implements a SMP to help control erosion and sedimentation within the Project boundary.

GRDA currently implements a Dissolved Oxygen Mitigation Plan to mitigate low DO levels downstream of
the Pensacola Dam. When DO levels fall below the action limits set in the plan, which is 6.5 milligram per
liter (mg/L) or 5.5 mg/L depending on time of year, one turbine is operated with full aeration until the average
DO exceeds the criterion, typically for three to eight hours. If DO levels fall below a second action limit of 4.5
mg/L, the flow of the turbine used for aeration is increased and will continue until the average DO exceeds
the criterion, but for no less than two hours (Oklahoma Water Resources Board, 2022).

2.1.4.3 Fish and Aquatic Resources

GRDA currently implements a Fish and Waterfowl Habitat Management Plan (FWHMP) which includes a
mitigation fund that funds, designs, implements, and evaluates projects to protect, mitigate and enhance
fish and wildlife resources at the Project (Federal Energy Regulatory Commission, 2003).
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2.1.4.4 Terrestrial Resources

GRDA currently implements three separate plans that protect terrestrial resources within the Project
boundary, which include:

1 SMP - helps preserve and protect botanical and terrestrial resources and

1 FWHMP - protects terrestrial habitats.

2.1.45 Threatened and Endangered Resources

GRDA currently implements the Gray Bat Compliance Plan and cave monitoring to protect the
endangered gray bat (Myotis grisescens).

2.1.4.6 Recreation Land Use and Aesthetics

GRDA i mpl ements a Recreation Management Plan (RMP) for
recreation sites.

2.1.4.7 Land Use

GRDA implements an SMP to manage land use and protect environmental resources within the Project.

2.1.4.8 Cultural Resources

GRDA is currently required to consult with the SHPO before starting any land-clearing or ground-
disturbing activities within the Project boundaries, including recreational developments, at the Project.

22 Applicantbés Proposal
2.2.1 Proposed Project Facilities

GRDA is not proposing any changes to the existing Project facilities. Figure 2.2.1-1 depicts the existing
Project facilities. Figure 2.2.1-2 depicts lands and waters within the Project boundary. Further detail on
lands and waters within the Project boundary can be found in Section 2.2.4.
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Figure 2.2.1-1 Existing Project Facilities?!
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Figure 2.2.1-2 Lands and Waters within the Project Boundary
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2.2.2 Proposed (Anticipated) Project Operation
2.2.2.1 Normal Operations

Under NDAA 2020 section 7612, the Commission and other agencies are prohibited from imposing any

I icense conditions or other requirements relating to w
pool.22 Accordingly, G R D A Brgject operations that affect water surface elevations at Grand Lake are not

part of the proposed action for purposes oft he Commi ssi onds &asWCongresslmader NEPA
removed any discretion for the Commission or other agencies to regulate these operations.

For purposes of analyzing indirect and cumulative eff e
GRDA is anticipating the following operational parameters to apply for the Pensacola Project during the
new license term:
1 GRDA will no longer utilize a rule curve with seasonal target elevations.23
1 GRDA will maintain the reservoir between elevations 742 and 745 feet PD for purposes of normal
hydropower operations. While hydropower operations may occur when water surface elevations are
outside this range (e.g., maintenance drawdowns and high-flow events), GRDA expects to maintain
water surface elevations between 742 and 745 feet PD during normal Project operations.
T I'nstead of managing the Project to target a specifiec
operation (without a rule curve) may fluctuate reservoir levels within the elevational range of 742 and
745 feet PD, for purposes of responding to grid demands, market conditions, and the public interest,
such as environmental and recreational considerations.
1 GRDAwillcontinuetoadher e to t he UdRAdBdcoONrol aperatiens in accordance
with the Water Control Manual (US Army Corps of Engineers, 1992).

For the purposes of analysis, the operation scenario described above is called the anticipated operation.

2.2.2.1.1  Fluctuation

In an effort to demonstrate the frequency of reservoir elevation occurrences between the elevations of
742 and 745 feet PD and any seasonal differences that may occur, GRDA used the Operations Model
(OM) and inflow data from the period April 1, 2004 through December 31, 2019 to simulate the resulting
reservoir elevations under the current operation (under the current post-2015 rule curve) and the
anticipated operation without a rule curve. The results demonstrate the fluctuations vary by time period.

The minimum range of fluctuation under the anticipated operation is slightly higher in the months of
January, February, March, April, June, July, October, November, and December than the current
operation (under the current post-2015 rule curve) and slightly less during the months of May, August,
and September.

2 pPub. L. Np. 119-92, § 7612(b)(2).

2 GRDA will no longer follow the rule curve outlined in Section 2.1.3. According to the generation mix by fuel type published by the
Southwest Power Pool (https://marketplace.spp.org/pages/generation-mix), over 27% of the fuel mix consists of wind and solar.
Therefore, the electricity supply in the region has a significant share of its generation composed of renewable energy sources
such as wind and solar where production is intermittent based upon weather conditions. The anticipated operation of the Project
that is not restricted to a specific rule curve like the current operation (under the current post-2015 rule curve) will further allow for
an immediate response by the Project to increase its generation to support the stability of the grid at all times, even when weather
conditions reduce the generation contribution of wind and solar facilities. GRDA often responds to requests from the Southwest
Power Pool to increase generation to stabilize the grid in the region due to unexpected significant reductions of generation from
intermittent sources such as wind and solar. These requests occur about once every 45 to 60 days. This need for additional
generation flexibility to support the grid is also expected to increase as the fuel mix percentages in the Southwest Power Pool
trend more towards wind and solar.
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The mean range of fluctuation under the anticipated operation is slightly higher in the months of
January, February, March, April, June, July, August, September, October, November, and December
than the current operation (under the current post-2015 rule curve) and slightly less during the month
of May.

The maximum range of fluctuation under the anticipated operation is slightly higher in the months of
February, June, July, September, and November than the current operation (under the current post-
2015 rule curve) and significantly lower during the months of January, March, April, May, August
(over two feet lower), October, and December.

Graphs of the simulation results are shown in Figure 2.2.2.1.1-1.

Figure 2.2.2.1.1-1 Monthly Minimum, Mean, and Maximum Range of Lake Level

Monthly Range of Lake Level

B Current Operations Min Range (feet) @ Current Operations Mean Range (feet) ® Current Operations Max Range (feet)

® Anticipated Operations Min Range (feet) ® Anticipated Operations Mean Range (feet) ® Anticipated Operations Max Range (feet)

10

Monthly Range of Lake Level (feet)

1 2 3 4 5 6 7 8 9 10 11 12
Month (1=Jan, 12=Dec)

2.2.2.2 Low Flow Operations

GRDA will continue to implement the DO Mitigation Plan to maintain DO concentrations downstream of
the Project during low flow conditions. Because GRDA will no longer be operating under a rule curve
during the new license, the DAMP is no longer necessary and is not being proposed by GRDA for
continuation in the new license term.
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2.2.2.3 High Flow Operations

2.2.2.3.1 Storm Adaptive Management Plan

The extensive suite of studies conducted in this relicensing process demonstrates that GRDAS s
Project operations between the elevations of 742 and 745 feet PD do not materially influence the
water surface elevations, inundation, or duration during high-flow flooding events in areas upstream
of the Project, such as within and in the vicinity of the City of Miami, Oklahoma. These findings
demonstrate that the SAMP required under the current license does not address Project-related
effects. Therefore, GRDA is not proposing to implement the SAMP in the new license.

2.2.2.3.2 USACE Flood Control Operations

GRDA is not proposing any changes to USACE flood control operations. Because the Corps has
exclusive jurisdiction for flood control at Grand Lake, such operations are beyond the scope of this
relicensing.

2.2.3 Proposed Environmental Measures

1) GRDA will implement an updated SMP with new provisions to address vegetation management and
impacts to wetlands, wildlife habitat, and TE species. The updated plans will help control erosion and
sedimentation, protect terrestrial resources, TE species, cultural resources, and manage land use
resources within the Project.

2) GRDA will continue to implement the DO Mitigation Plan to reduce impacts of low DO on fish and
aquatic resources downstream of the Pensacola Dam.

3) GRDA will implement construction stormwater Best Management Practices (BMPs) for erosion and
sediment control prior to conducting ground disturbing activities related to operation or maintenance
of the Project to minimize or eliminate the impacts of erosion and siltation.

4) GRDA is proposing the following environmental measures regarding recreation resources:

a) Review Part 8, regulatory, and directional signage at all FERC-approved recreation sites, and
install, repair, or replace the sighage, as necessary.

b) Develop a new RMP to address maintenance of FERC-approved recreation sites and include a
provision to complete a recreation facilities inventory and use study in year 25 after the license is
issued.

5) GRDA will implement the HPMP developed in consultation with the Cultural Resources Working
Group (CRWG). The HPMP includes measures to protect, mitigate, or enhance cultural, historical,
archaeological, and Traditional Cultural Properties (TCPs) such that the anticipated operation (without
a rule curve) of the Project do not adversely impact currently identified properties and properties that
may be identified in the future.

2.2.4 Project Boundary

The Project boundary has been included in Exhibit G in Volume 2 of this application. The Project
boundary set forth in Exhibit G of this application contains some minor adjustments to the existing Project
boundary, to ensure that the boundary encompasses all lands and waters that are necessary for Project
purposes, consistent with FERC regulations and governing precedent. As provided in NDAA 2020 section
7612(b)(3)(C), GRDA consents to these proposed adjustments to the Project boundary.
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The current Project boundary (2014 boundary) was developed and approved prior to the availability of
accurate Light Detection and Ranging (LIDAR) elevation or contour data. The Project boundary presented
in Exhibit G utilizes the LIDAR information in the form of the Digital Elevation Model used for the
hydrologic and hydraulic (H&H) Model. This information is viewed as the most accurate elevation or
contour information readily available for mapping purposes.

The accuracy of the 2014 boundary has been improved to create the Project boundary shown in Exhibit G
of this application. The 2014 boundary intended to follow specific contour elevations or parcel lines as
defined on the Project boundary maps but did not accurately graphically and spatially depict the actual
location of the Project boundary. In areas where there is significant shoreline development or other areas
where the 2014 boundary did not accurately encompass the entire reservoir area at the elevations
depicted on the 2014 boundary drawings, the Project boundary presented in Exhibit G of this application
was created to match the best available data and correct the deficiencies of the 2014 boundary drawings.

Accuracy improvements were made to the create the Project boundary maps enclosed as Exhibit G of this
application. The improvements are generally organized according to the following categories that are also
explained as map notes on the enclosed Exhibit G and the explanation maps contained in Appendix E-2.

The following accuracy improvements were made, and their locations are shown on the explanation maps

contained in Appendix E-2:

91 Parcel line accuracy improvements were made when the 2014 boundary intended to follow parcel lines,

1 Metes and bounds/ROW accuracy improvements were made when the 2014 boundary included land
that is not needed for the operation of the Project,

1 Contour elevation accuracy improvements were made when the 2014 boundary intended to follow a
specific contour elevation and the 2014 boundary did not accurately graphically or spatially represent
the location of the contour line, or

1 Extension/interpolation accuracy improvements are very short in distance and were made to transition
among accuracy improvements or between accuracy improvements and the 2014 boundary where it
is mapped accurately enough to leave the boundary unchanged for the anticipated Project boundary
included in Exhibit G.

2.3 Alternatives To the Proposed Action

The Commission will consider and assess alternative recommendations for operational or facility modifications
as well as protection, mitigation, and enhancement measures identified by the Commission, resource
agencies, Native American Tribes, Non-governmental organizations, and the public.

2.4 Alternatives Considered but Eliminated from Detailed Study

FERC proposed eliminating the alternatives in the following sections from detailed study in SD2.

2.4.1 Federal Government Takeover of the Project

I n accordance with Section 16.14 of the Commissionés
file a recommendation that the United States exercise its rights to take over a hydroelectric project with a
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license that is subject to Sections 14 and 15 of the FPA.?* In SD2, the Commission indicated federal
takeover was not a reasonable alternative. Federal takeover of the Project would require congressional
approval. No parties suggested federal takeover is appropriate, and no federal agencies have expressed
interest in operating the Project. There is no evidence showing federal takeover should be recommended
to Congress (Federal Energy Regulatory Commission, 2018a).

2.4.2 Issuing a Nonpower License

The Commission may issue a hon-power license temporarily that is terminated when it determines
another governmental agency is authorized and willing to assume the regulatory authority and
supervision over the lands and facilities covered by the non-power license. No governmental agencies
have indicated they have a willingness or ability to take over the Project. No parties have sought a non-
power license, and there is no information to conclude the Project should no longer be used for power
production. The Commission has concluded that consideration of a non-power license was not a
reasonable alternative to relicensing the Project (Federal Energy Regulatory Commission, 2018a).

2.4.3 Decommissioning the Project

Decommissioning of the Project could be accomplished with or without dam removal. Both alternatives
would require the Commission to deny the relicensing application and require GRDA to file an application
to surrender the existing license. Decommissioning the Project and/or removing Project facilities would
involve significant costs. The Project provides a clean, safe, and viable source of renewable energy in the
region. If the Project were decommissioned, it would no longer be authorized to generate electricity. No
entities have requested decommissioning or indicated that it is appropriate. The Commission has
concluded that Project decommissioning was not a reasonable alternative to relicensing the Project
(Federal Energy Regulatory Commission, 2018a).

24 16 USC §§ 791(a)-825(r).
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3. Environmental Analysis

This analysis was prepared by GRDA and includes a description of the affected environment and the
environmental effects, as appropriate, of continued current operation (under the current post-2015 rule
curve) or baseline operation (under the pre-2015 rule curve) as appropriate versus the anticipated
operation (without a rule curve) of the Project. The information provided is based on existing sources of
information including the results of studies conducted during the relicensing process.

To predict reservoir elevations that may occur in the future under the anticipated operation (without a rule
curve) and to replicate reservoir elevations under the current operation (under the current post-2015 rule
curve) and baseline operation under rule curves, GRDA used the OM and inflow data from the period
April 1, 2004 through December 31, 2019, which were provided by the USACE RiverWare Model to
simulate the resulting reservoir elevations under the current operation (under the current post-2015 rule
curve) and baseline operation (under the pre-2015 rule curve) and the anticipated operation. The OM is
further explained in Section 3.4.1.3.10.

Current Operation (under the current post-2015 rule curve)

Simulated results for the current operation (under the current post-2015 rule curve) from the OM utilize

the rule curve implemented f ol 2005v0rder@201t5 Breler)thatmemsed si onds |
the rule curve to guide operations for the entire inflow data period of April 1, 2004 through December 31,

2019. Graphs showing the computed 10%, 25%, 50%, 75%, and 90% exceedance values for the

observed and modeled Grand Lake elevations each day under current operation (under the current post-

2015 rule curve) are provided as Appendix B-8.1. The graph for the observed Grand Lake elevations is

reproduced as Figure 3-1. The hourly headwater elevations from the OM used for development of the

observed graph spans a time period from August 14, 2015 through December 31, 2022.
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Figure 3-1 Observed Headwater Elevation Exceedance Curves for Current Operation
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The graph for the modeled Grand Lake elevations is reproduced as Figure 3-2. The hourly headwater

elevations from the OM used for development of the modeled graphs span a time period from April 1,
2004 through December 31, 2019.
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Figure 3-2 Modeled Headwater Elevation Exceedance Curves for Current Operation

Source: Appendix B-8.1

Baseline Operation (under the pre-2015 rule curve)

Simulated results for the baseline operation (under the pre-2015 rule curve) from the OM utilize the rule
curve that was in place just prior to the 2015 Order to guide operations for the inflow data period of April 1,
2004 through December 31, 2019.

Anticipated Operation (without a rule curve)

Simulated results for the anticipated operation from the OM utilize the anticipated operation as outlined in
Section 2.2.2 to guide operations for the entire inflow data period of April 1, 2004 through December 31,
2019. A graph showing the computed 10%, 25%, 50%, 75%, and 90% exceedance values for modeled
Grand Lake elevations each day under anticipated operation is provided as Appendix B-1. The graph for
the modeled Grand Lake elevations is reproduced as Figure 3-3. The hourly headwater elevations from
the OM used for development of the modeled graph spans a time period from April 1, 2004 through
December 31, 2019.
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