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WATER STRATEGY, HYDRO
DU KE LICENSING AND LAKE SERVICES

E N E RGYC Duke Energy Corporation

526 South Church Street/ EC12Y
Charlotte, NC 28202

February 23, 2022

Electronically Filed

The Honorable Kimberly D. Bose, Secretary
Federal Energy Regulatory Commission
888 First Street N.E.

Washington, DC 20426

Subject: Bad Creek Pumped Storage Project (P-2740)
Notice of Intent and Pre-Application Document

Dear Secretary Bose:

Duke Energy Carolinas, LLC (Duke Energy or Applicant) is submitting to the Federal Energy
Regulatory Commission (FERC or Commission) the Notice of Intent (NOI) to file an application for a
new license and Pre-Application Document (PAD) for the 1,400-megawatt (MW) Bad Creek Pumped
Storage Project (FERC No. 2740) (Project), located in Oconee County, South Carolina. The existing
FERC license for the Project expires on July 31, 2027.

The Bad Creek Reservoir was formed from the damming of Bad Creek and West Bad Creek and
serves as the Project’s upper reservoir. Lake Jocassee, licensed as part of the Duke Energy
Keowee-Toxaway (KT) Hydroelectric Project (FERC Project No. 2503), serves as the lower
reservoir. The Project is operated by Duke Energy under the terms of an Original License issued by
the FERC on August 1, 1977, as subsequently amended. The construction of Bad Creek took
roughly 10 years, and the Project began operating in 1991. The structures and features included in
the Bad Creek Project license include the upper reservoir and dams, inlet/outlet structures in the
upper and lower reservoirs, water conveyance system, underground powerhouse, tailrace tunnels,
transmission facilities, and a 9.25-mile-long transmission line extending from Bad Creek to the KT
Project’s Jocassee switchyard.

Given the need for additional significant energy storage and renewable energy generation across
Duke Energy’s service territories over the Project’s new license term, Duke Energy is evaluating
opportunities to add storage and generating capacity at the Project by constructing a new power
complex (including a new underground powerhouse) adjacent to the existing Bad Creek
Powerhouse. Construction of the 1,400-MW Bad Creek || Power Complex is one alternative
relicensing proposal presently being evaluated by Duke Energy.

The Applicant is distributing this letter to the stakeholders listed on the Project distribution list
provided in Appendix A of the PAD. For those stakeholders who have provided an email address,
this letter will be distributed via e-mail; otherwise, it will be distributed via U.S. mail. Stakeholders
interested in the relicensing process may obtain a copy of the NOI and PAD electronically through
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FERC's eLibrary at https://elibrary.ferc.gov/idmws/search/fercgensearch.asp under docket number
P-2740 or on the Applicant’s website at www.badcreekpumpedstorage.com. If any stakeholder
would like to request a CD containing an electronic copy of the NOI and PAD, please contact the
undersigned at the address listed below. The NOI and PAD are also available for review at the
Applicant’s business office during regular business hours located at 526 South Church Street
Charlotte, NC 28202.

Appendix D of the PAD includes a single-line electrical diagram of the Project, as required by the
Commission’s PAD content requirements under 18 CFR § 5.6(d)(2)(iii)(D). The information
contained in these drawings are deemed as Critical Energy/Electric Infrastructure Information (CEIl)
under 18 CFR §388.113, thus Appendix D of the PAD is not being distributed to the public and the
Applicant is filing Appendix D under the Commission’s relevant eFiling guidelines. Appendix E of the
PAD includes Privileged information regarding cultural resources and a while a redacted version will
be available to the public, the original (non-redacted) report is being filed as Privileged (non-public)
to protect the locations of certain cultural resources.

In accordance with 18 CFR §5.5(e) of the Commission’s regulations, the Applicant requests that the
Commission designate Duke Energy as the Commission’s non-federal representative for purposes
of consultation under Section 106 of the National Historic Preservation Act (NHPA), 16 U.S.C. § 470f
and the NHPA implementing regulations at 36 CFR Part 800.

In addition, the Applicant requests that FERC designate Duke Energy as the non-federal
representative for the Project for the purpose of consultation with the U.S. Fish and Wildlife Service
and National Marine Fisheries Service, pursuant to Section 7 of the Endangered Species Act (ESA)
and the joint agency ESA implementing regulations at 50 CFR Part 402.

Duke Energy looks forward to working with Commission staff, resource agencies, Indian Tribes, local
governments, non-governmental organizations, and interested members of the public throughout the
relicensing process. If there are any questions regarding filing, please contact Alan Stuart, Senior
Project Manager, Water Strategy & Hydro Licensing at Alan.Stuart@duke-energy.com or via phone
at 980-373-2079.

Sincerely,

3%

Jeffrey G. Lineberger, PE
Water Strategy & Hydro Licensing
Duke Energy Carolinas, LLC

Enclosure: Distribution List

cc (w/enclosure): Alan Stuart, Duke Energy
Garry Rice, Duke Energy
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Federal Agency

Advisory Council on Historic Preservation
401 F St N.W. Ste 308
Washington, D.C. 20001-2637

Rachel McNamara

Recreation and Land Use Coordinator
Federal Energy Regulatory Commission
888 First St, N.E.

Washington, D.C. 20426
Rachel.McNamara@ferc.gov

Federal Energy Regulatory Commission,
Atlanta Regional Office, Gwinnett Commerce
Center

3700 Crestwood Pkwy, N.W. Ste 950
Duluth, GA 30096-7155

Federal Energy Regulatory Commission,
Office of Energy Projects

888 First St, N.E. Room 61-02
Washington, D.C. 20426

Federal Energy Regulatory Commission,
Office of General Council - Energy

888 First St, N.E. Room 101-56
Washington, D.C. 20426

National Park Service
100 Alabama St S.W. Ste 1924
Atlanta, GA 30303

Jeffrey Duncan

National Park Service

535 Chestnut St Ste 207
Chattanooga, TN 37402-4930
jeff_duncan@nps.gov

Fritz Rohde

NOAA — National Marine Fisheries Service
Habitat Conservation Division

101 Pivers Island Rd

Beaufort, NC 28518-9722
Fritz.rohnde@noaa.gov

David Bernhart

NOAA — National Marine Fisheries Service
Southeast Region

263 13th Ave S.

St. Petersburg, FL 33701-5505
david.bernhart@noaa.gov

Herb Nadler

Southeastern Power Administration
1166 Athens Tech Rd

Elberton, GA 30635-6711
herbn@sepa.doe.gov

Keith Bluecloud

U.S Bureau of Indian Affairs,
Eastern Regional Office

545 Marriott Dr Ste 700
Nashville, TN 37214
Keith.bluecloud@bia.gov

U.S Bureau of Indian Affairs,
Office of the Solicitor

1849 C St N.W. MS6557
Washington, D.C. 20240

U.S. Army Corps of Engineers
69A Hagood Ave
Charleston, SC 29403-0919

Lisa Hreha

U.S. Army Corps of Engineers
1835 Assembly St Room 8658-1
Columbia, SC 29201
lisa.l.hreha@usace.army.mil

Howard Mindel

U.S. Army Corps of Engineers

60 Forsyth St, S.W. Room IOM-15
Atlanta, GA 30303-8801
howard.p.mindel@usace.army.mil

U.S. Army Corps of Engineers
Office of the Chief of Engineers
20 Massachusetts Ave N.W.
Washington, D.C. 20314-0001

William Bailey

U.S. Army Corps of Engineers
Savannah District

100 W. Olgethorpe Ave
Savannah, GA 31401-3640
william.g.bailey@usace.army.mil

Marvin Griffin

U.S. Army Corps of Engineers
Savannah District

100 W. Olgethorpe Ave
Savannah, GA 31401-3640
marvin.l.griffin@usace.army.mil
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U.S. Army Corps of Engineers
Water Management

60 Darlington Ave
Wilmington, NC 28403-1343

Bob Dach

U.S. Bureau of Indian Affairs
Natural Resources

911 N.E. 11th Ave

Portland, OR 97232-4169
robert.dach@bia.gov

U.S. Bureau of Land Management
625 E. Wisconsin Ave Ste 200
Milwaukee, WI 53202-4618

U.S. Bureau of Land Management
Jackson District Office

411 Briarwood Dr Ste 404
Jackson, MS 39206-3058

U.S. Department of Agriculture

Office of Chief Economist-OEPNUE
1400 Independence Ave N.W. MS 3815
Washington, D.C. 20250-0001

U.S. Department of Interior
75 Spring St S.W. Ste 304
Atlanta, GA 30303

U.S. Department of Interior, Office of
Environmental Policy & Compliance
1849 C St N.W. MS 2430
Washington, D.C. 20240

U.S. Department of Transportation
United States Coast Guard

2100 2nd St S.W.

Washington, D.C. 20593-0001

U.S. Environmental Protection Agency
Region IV

61 Forsyth St S.W.

Atlanta, GA 30303-8931

Jamie Higgins

NEPA Policy Office

U.S. Environmental Protection Agency
Region IV

Atlanta Federal Center

61 Forsyth St S.W.

Atlanta, GA 30303-8931
higgins.jamie@epa.gov

U.S. Fish and Wildlife Service
187S Century Blvd N.E. Ste 400
Atlanta, GA 30345

U.S. Fish and Wildlife Service
1849 C St N.W. Room 3238
Washington, D.C. 20240

Melanie Olds

FERC Coordinator

SC Ecological Services Field Office
U.S. Fish and Wildlife Service

176 Croghan Spur Rd Ste 200
Charleston, SC 29407-7558
melanie.olds@fws.gov

Jen Barnhart

U.S. Forest Service — Sumter National Forest
112 Andrew Pickens Cir

Mountain Rest, SC 29664
jenniferjparnhart@fs.fed.us

Derrick Miller

Special Uses Program Manager

U.S. Forest Service — Sumter National Forest
112 Andrew Pickens Cir

Mountain Rest, SC 29664
Derrick.Miller@usda.gov

U.S. Forest Service
Nantahala National Forest
160A Zillicoa St

Asheville, NC 28802

U.S. Forest Service, Southern Region
5645 Riggins Mill Rd
Dry Branch, GA 31020

Office of William Timmons

U.S. House of Representatives (CD4)
1237 Longworth House Office Building
Washington, D.C. 20515

Office of James E. Clyburn

U.S. House of Representatives (CD6)
2135 Rayburn House Office Building
Washington, D.C. 20515

Office of Tom Rice

U.S. House of Representatives (CD7)
325 Cannon House Office Building
Washington, D.C. 20515
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Office of Ralph Norman

U.S. House of Representatives (CDS)
1004 Longworth House Office Building
Washington, D.C. 20515

Office of Jeff Duncan

U.S. House of Representatives (CO2)
116 Cannon House Office Building
Washington, D.C. 20515

Office of Joe Wilson

U.S. House of Representatives (CO2)
2229 Rayburn House Office Building
Washington, D.C. 20515

Office of Senator Tillis

U.S. Senate

185 Dirksen Senate Office Building
Washington, D.C. 20510

Office of Senator Burr

U.S. Senate

217 Russell Senate Office Building
Washington, D.C. 20510

Office of Senator Scott

U.S. Senate

520 Hart Senate Office Building
Washington, D.C. 20510

Matt Rimkunas

Office of Senator Burr

U.S. Senate

290 Russell Senate Office Building
Washington, D.C. 20510
matt_rimkunas@lgraham.senate.gov

Office of Senator Graham

U.S. Senate, Upstate Regional Office
130 South Main St Ste 700
Greenville, SC 29601

Van Cato

U.S. Senate, Upstate Regional Office
130 South Main St Ste 700
Greenville, SC 29601
Van_Cato@lgraham.senate.gov

State Agency

North Carolina Department of Agriculture and
Consumer Services

Division of Soil and Water Conservation
1614 Mail Service Center

Raleigh, NC 27699-1614

Fred Tarver

North Carolina Department of Environmental
Quality, Division of Water Resources

1611 Mail Service Center

Raleigh, NC 29699-1611
fred.tarver@ncdenr.gov

North Carolina Department of Environmental
Quality, Division of Land Resources

1611 Mail Service Center

Raleigh, NC 27699-1611

North Carolina Department of Environmental
Quality, Environmental Management
Commission

1617 Mail Service Center

Raleigh, NC 29699-1617

North Carolina Department of Environmental
Quality, Office of the Secretary

1601 Mail Service Center

Raleigh, NC 27699-1601

Elizabeth Weese

North Carolina Department of Justice
114 West Edenton St

Raleigh, NC 27602
jweese@ncdoj.gov

Amin Davis

North Carolina Department of Natural and
Cultural Resources, Division of Parks and
Recreation

1615 Mail Service Center

Raleigh, NC 27699-1615
amin.davis@ncdenr.gov

Chris Whitmire

North Carolina House of Representatives
136 Whitmire Farms Dr

Brevard, NC 28712
Chris.Whitmire@ncleg.net

North Carolina State Environmental Review
Clearinghouse

NC Department of Administration

116 West Jones St Ste 5106

Raleigh, NC 27603

Christine Farrell

Environmental Review Coordinator
North Carolina State Parks
christine.farrell@ncparks.gov
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Brian Strong
North Carolina State Parks
brian.strong@ncparks.gov

Renee Gledhill-Earley

Environmental Review Coordinator

North Carolina State Historic Preservation
Office

4617 Mail Service Center

Raleigh, NC 27699-4617
renee.gledhill-earley@ncdcr.gov

North Carolina Utilities Commission
P.O. Box 29520
Raleigh, NC 27626-0520

Chris Goudreau

Hydropower Special Projects Coordinator
North Carolina Wildlife Resource Commission
645 Fish Hatchery Rd

Marion, NC 28752
chris.goudreau@ncwildlife.org

Office of the Attorney General of South
Carolina

P.O. Box 11549 Rembert C. Dennis Office
Building

Columbia, SC 29211-1549

Office of the Governor of North Carolina
20301 Mail Service Center
Raleigh, NC 27699-0301

Office of the Governor of South Carolina
1205 Pendleton St
Columbia, SC 29201

Public Service Commission of South Carolina
Office

P.O. Box 11649

Columbia, SC 29211-1649

Elizabeth Johnson

Director

South Carolina Department of Archives and
History

8301 Parklane Rd

Columbia, SC 29223
EMJOHNSON@scdah.sc.gov

Charles Hightower

Water Quality Standards & Wetlands Section,
Manager

South Carolina Department of Health and
Environmental Control

2600 Bull St

Columbia, SC 29201-1708
hightoCW@dhec.sc.gov

Heather Preston

South Carolina Department of Health and
Environmental Control

2600 Bull St

Columbia, SC 29201-1708
prestohs@dhec.sc.gov

Shannon Bobertz

South Carolina Department of Natural
Resources

326 Little Brooke Lane

West Columbia, SC 29172
bobertzs@dnr.sc.gov

Elizabeth Miller

FERC Coordinator

South Carolina Department of Natural
Resources

P.O. Box 167

Columbia, SC 29202-0167
millere@dnr.sc.gov

Lorrianne Riggin

South Carolina Department of Natural
Resources

P.O. Box 167

Columbia, SC 29202-0167
rigginl@dnr.sc.gov

Aiden Fell

South Carolina Department of Parks,
Recreation & Tourism

1205 Pendleton St

Columbia, SC 29211
afell@scprt.com

Paul McCormack

Director

South Carolina Department of Parks,
Recreation & Tourism

1205 Pendleton St

Columbia, SC 29201
pmccormack@scprt.com
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Jerry Carter

South Carolina House of Representatives
P.O. Box 11867 Room 418C

Columbia, SC 29211
Jerrycarter@schouse.gov

Neal Collins

South Carolina House of Representatives
P.O. Box 11867 Room 429

Columbia, SC 29211
nealcollins@schouse.gov

David Hiott

South Carolina House of Representatives
P.O. Box 11867 Room 4188

Columbia, SC 29211
davidhiott@schouse.gov

Bill Sandifer

South Carolina House of Representatives
P.O. Box 11867 Room 407

Columbia, SC 29211
billsandifer@schouse.gov

Anne Thayer

South Carolina House of Representatives
P.O. Box 11867 Room 306C

Columbia, SC 29211
Annethayer@schouse.gov

Bill Whitmire

South Carolina House of Representatives
P.O. Box 11867 Room 436C

Columbia, SC 29211
billwhitmire@schouse.gov

Honorable Thomas Alexander
Mayor

South Carolina State Senate
P.O. Box 142 Room 313
Columbia, SC 29202-0142
thomasalexander@scsenate.gov

Rex Rice

South Carolina State Senate
P.O. Box 142 Room 101
Columbia, SC 29202-0142
rexrice@scsenate.gov

Local Governments

Joe Moore

City of Brevard, NC

95 W. Main St

Brevard, NC 28712
joe.moore@cityofbrevard.com

J.C. Cook

City of Clemson, SC

1250 Tiger Blvd Ste 1
Clemson, SC 29631
Mayor@cityofclemson.org

David Owens

City of Pickens, SC

P.O. Box 217

Pickens, SC 29671
dowens@pickenscity.com

Gregory Dietterick
City of Seneca, SC
P.O. Box 4773

Seneca, SC 29679

Bob Faires

City of Seneca, Seneca Light & Water
P.O. Box 4773

Seneca, SC 29676

Danny Edwards

City of Walhalla, SC

P.O. Box 1099

Walhalla, SC 29691
dannyedwards@bellsouth.net

Amanda Brock

County Administrator
Oconee County

415 S. Pine St
Walhalla, SC 29691
abrock@oconeesc.com

Ken Roper

County Administrator
Pickens County

222 McDaniel Ave B-10
Pickens, SC 29671
kenr@co.pickens.sc.us

David Bereskin

Greenville Water

P.O. Box 687

Greenville, SC 29602
bereskind@greenvillewater.com



Bad Creek Pumped Storage Project (FERC No. 2740) Distribution List

David Gilstrap

Pickens County Water Authority
222 McDaniel Ave 8-1

Pickens, SC 29671
gilstrap4@gmail.com

Steve Jewsbury

Pickens County Water Authority
222 McDaniel Ave 8-1

Pickens, SC 29671
sjewsburyjr@bellsouth.net

Honorable Lynne Towe
Mayor

Town of Salem

5A Park Ave

Salem, SC 29676

Jaime Laughter

Transylvania County, NC

21 East Main St

Brevard, NC 28712
jaime.laughter@transylvaniacounty.org

Tribes

Wenonah Haire

Tribal Historic Preservation Officer
Catawba Indian Nation

1536 Tom Steven Rd

Rock Hill, SC 29730
wenonah.haire@catawba.com

William Harris

Chief

Catawba Indian Nation
996 Avenue of the Nations
Rock Hill, SC 29730

Cherokee Nation of Oklahoma
P.O. Box 948
Tahlequah, OK 74465

Tyler Howe

Tribal Historic Preservation Officer
Eastern Band of Cherokee Indians
P.O. Box 455

Cherokee, NC 28719

Russell Townsend

Tribal Historic Preservation Officer
Eastern Band of Cherokee Indians
P.O. Box 455

Cherokee, NC 28719

Lisa Baker

Tribal Historic Preservation Officer

United Keetoowah Band of Cherokee Indians
P.O Box 746

Tahlequah, OK 74465
ukbthpo-larue@yahoo.com

Non-Governmental

Gary Owens

President

Advocates for Quality Development, Inc.
P.O . Box 802

Seneca, SC 29679
growens@gmail.com

Gerritt Jobsis

Associate Director of Conservation
American Rivers
gjobsis@americanrivers.org

Kevin Colburn

National Stewardship Director
American Whitewater

2725 Highland Dr

Missoula, Montana 59802
kevin@americanwhitewater.org

Bonneville Power Administration, Pacific NW
Hydrosite Database & Analysis Section

905 N.E. 11th Ave Ste 7

Portland, OR 97232-4169

Garry Rice

Duke Energy

4720 Piedmont Row Dr Mail Code PNG04C
Charlotte, NC 28210
garry.rice@duke-energy.com

Phil Mitchell
Fishers Knob Homeowners Group
Iputnammitchell@gmail.com

Heyward Douglas
Executive Director
Foothills Trail Conservancy
heyward69@gmail.com

Dale Wilde

Executive Director

Friends of Lake Keowee Society
1209 Stamp Creek Rd Ste A
Salem, SC
dwilde@keoweefolks.org
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Sarah Kulpa

Senior Regulatory Specialist
HDR

440 S. Church St Ste 1200
Charlotte, NC 28202
Sarah.Kulpa@hdrinc.com

Ray Hawkins

Jocassee Outdoor Center

516 Jocassee Lake Rd

Salem, NC 29676
fun@jocasseeoutdoorcenter.com

Elizabeth Thomas Esq.
K&L Gates LLP

925 Fourth Ave Ste 2900
Seattle, WA 98104
liz.Thomas@klGates.com

Mike Hoffstatter

Regional Director

National Wild Turkey Federation
770 Augusta Rd

Edgefield, SC 29824
mhoffstatter@nwtf.net

Dale Threatt-Taylor

Chief of Staff

Nature Conservancy

1417 Stuart Engals Blvd
Mount Pleasant, SC 29464
d.threatttaylor@tnc.org

Tim Gestwicki

Executive Director

North Carolina Wildlife Federation
2155 McClintock Rd

Charlotte, NC 28205
tim@ncwf.org

Annie Caggiano

President

Oconee Economic Alliance
528 Bypass 123 Ste G
Seneca, SC 29678
acaggiano@oconeesc.com

Michael Bedenburgh

Palmetto Trust for Historic Preservation
8301 Parklane Rd

Columbia, SC 29223
oldhouse@palmettotrust.org

Sara Green

Executive Director

South Carolina Wildlife Federation
sara@scwf.org

Bob King

Chapter President

Trout Unlimited, Chattooga River Chapter
40 Quartermaster Dr

Salem, SC 29676

Erika Hollis

Upstate Forever

507 Pettigru St

Greenville, SC 29601
ehollis@upstate forever .org

Chris Starker

Upstate Forever

507 Pettigru St

Greenville, SC 29601
cstarker@upstateforever.org



UNITED STATES OF AMERICA
BEFORE THE
FEDERAL ENERGY REGULATORY COMMISSION

Duke Energy Carolinas, LLC Project No. 2740
Bad Creek Pumped Storage Project

NOTICE OF INTENT TO FILE APPLICATION FOR NEW LICENSE

Pursuant to 18 Code of Federal Regulations (C.F.R.) Section 5.5 of the Federal Energy Regulatory
Commission (FERC or the Commission) regulations, Duke Energy Carolinas, LLC (Duke
Energy), licensee for the Bad Creek Pumped Storage Project (Bad Creek or Project), FERC Project
No. 2740, hereby notifies the FERC and unequivocally declares its intent to apply for a new license
for the Bad Creek Pumped Storage Project.

In further accordance with 18 C.F.R. Section 5.5, the following information is provided.

1. The exact name and business address of the applicant are as follows:

Duke Energy Carolinas, LLC
Attention: Alan Stuart

Mail Code EC-12Q

526 S. Church Street
Charlotte, NC 28202

2. The Project number is:

FERC Project No. 2740

3. The license expires on:

July 31,2027

4. Duke Energy hereby states its unequivocal intent to submit an application for a new license

for the Project on or before July 31, 2025.

The application will be for a power license. Duke Energy will utilize the Commission’s

Integrated Licensing Process in support of this relicensing.

NOI -1



The principal works at the Project consist of the following:

The Project works consist of: (1) a 367-acre upper reservoir with a storage capacity of
33,900 acre-feet, of which 31,808 acre-feet is usable storage capacity between minimum
elevation 2,150 feet mean sea level (ft msl) and full pond elevation of 2,310 ft msl; (2) a
rockfill impervious core dam with crest elevation at 2,315 ft msl about 2,600 feet long and
355 feet high across Bad Creek; (3) a rockfill impervious core dam with crest elevation at
2,315 ft msl about 900 feet long and 170 feet across West bad Creek; (4) a saddle kike with
crest elevation at 2,313 ft msl about 900 feet long and 90 feet high across a natural
depression on the eastern rim of the reservoir; (5) an ungated water intake structure in the
upper reservoir; (6) a concrete line main shaft, power tunnel, and manifold, totaling 5,026
feet long and is 29.53 feet in diameter, connecting to 4 concrete, steel-lined penstocks about
386 feet long and varying from 13.78 to 8.43 feet in diameter; (7) an underground
powerhouse containing four reversible pump-generating units, with a nameplate rating of
350,000 kilowatts each for a total generating capacity of 1,400 megawatts; (8) 4 concrete-
lined draft tube tunnels about 316 feet long and 16.4 feet diameter, connecting by means
of a manifold structure to two concrete-lined tailrace tunnels about 875 feet long and 24.61
feet diameter; (9) an intake/outlet structure equipped with four 20-foot by 30-foot, steel lift
gates located in the existing Lake Jocassee which serves as the lower reservoir; (10)
transmission facilities consisting of (a) the generator leads, (b) the electrical bus housed in
a vertical shaft about 528 feet high and 29.5 feet in diameter leading from the underground
powerhouse to (c) four above ground 19/525-kV step-up transformers, (d) a 100-kV
transmission line extending about 9.25 miles from the Bad Creek switchyard to the
Jocassee switchyard, (e) a 525-kV transmission line extending about 9.25 miles from the
Bad Creek Switchyard to the Jocassee Switchyard; and (11) appurtenant facilities.

As described in the Pre-Application Document that is being filed by Duke Energy
concurrently with this Notice of Intent, given the need for additional significant energy
storage and renewable energy generation across Duke Energy’s service territories over the
Project’s new 40 to 50-year license term, Duke Energy is evaluating opportunities to add
pumping and generating capacity at the Project. Additional energy storage and generation
capacity could be developed by constructing a new power complex (including a new
underground powerhouse) adjacent to the existing Bad Creek Powerhouse.

The location of the project by state, county, and stream, and, when appropriate, by city or
nearby city.

The Project is located on Bad Creek and West Bad Creek in Oconee County, South
Carolina. The Bad Creek Reservoir is located in Oconee County approximately 34 miles
from Seneca, South Carolina. The four-unit Bad Creek Powerhouse is located eight miles
north of the Town of Salem, also in Oconee County, South Carolina.

NOI -2



Lake Jocassee (lower reservoir and licensed under FERC Project No. 2503) is about 25
miles north of the City of Seneca, SC and impounds the Thompson, Horsepasture,
Toxaway and Whitewater rivers. Portions of Lake Jocassee are located in Pickens and
Oconee Counties, South Carolina as well as Transylvania County, North Carolina.

7. The installed plant capacity of the project:

The installed capacity of the Project is 1,400 MW!. Licensing and construction of the
proposed Project expansion described above (Bad Creek II Complex) would increase the
authorized installed capacity to 2,800 MW.

8. The names and mailing addresses of:
(1) Every county in which any part of the project is located, and in which any Federal
facility that is used or to be used by the project is located;

Oconee County, SC
Attention: Amanda Brock
County Administrator
415 S. Pine Street
Walhalla, SC 29691

There are no federal lands or facilities associated with the Project.

(11) Every city, town, or similar political subdivision;

(A)  Inwhich any part of the project is or is to be located and any Federal facility

that is or is to be used by the project is located, or

Town of Salem, SC

Attention: Honorable Mayor Lynn Towe
5A Park Ave

Salem, SC 29676-3304

There are no federal lands or facilities associated with the Project.

! Duke Energy is currently performing unit upgrades at the Project to increase the original installed capacity from
1,065 MW to the currently licensed 1,400 MW.
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(iii)

(iv)

(B)  That has a population of 5,000 or more people and is located within 15 miles

of the existing or proposed project dam:

There are no cities, towns, or similar political subdivisions that have a
population of 5,000 or more people within 15 miles of the Project dam.

Every irrigation district, drainage district, or similar special purpose political

subdivision:

(A)  In which any part of the project is or is proposed to be located and any
Federal facility that is or is proposed to be used by the project is located;

There are no irrigation or drainage districts or similar special purpose
political subdivisions within or in the general area of the Project. There are
no federal lands or facilities associated with the Project.

(B)  That owns, operates, maintains, or uses any project facility or any Federal

facility that is or is proposed to be used by the project;

There are no other political districts or subdivisions that are likely to be
interested in or affected by the notification.

Every other political subdivision in the general area of the project or proposed
project that there is reason to believe would be likely to be interested in, or affected

by, the notification; and

City of Seneca, SC

Attention: Honorable Mayor Dan Alexander
221 East North First Street

PO Box 4773

Seneca, SC 29679
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(v) Affected Indian tribes.

Eastern Band of Cherokee Indians
Attention: Tyler Howe

PO Box 455

Cherokee, NC 28719

Catawba Indian Nation
Attention: Dr. Wenonah Haire
1536 Tom Stevens Rd

Rock Hill, SC 29730

Cherokee Nation of Oklahoma
PO Box 948
Tahlequah, OK 74465

United Keetoowah Band of Cherokee Indians
20525 S. Jules Valdez Rd
Tahlequah, OK 74464

Distribution

In accordance with 18 CFR Section 5.5, Duke Energy is distributing this NOI to appropriate
Federal, state, and interstate agencies, Native American Tribes, local governments, and members
of the public likely to be interested in the proceeding. A complete listing of agencies, Tribes, local
governments, non-governmental organizations, and individuals that are receiving this NOI is
provided with the February 23, 2022 transmittal letter for this NOI. The information required to
be made available to the public pursuant to 18 CFR Section 16.7 is located at the offices of Duke
Energy at 526 S. Church Street, Charlotte, NC 28202.

All correspondence and service of documents relating to this NOI and subsequent proceedings
should be addressed to:

Duke Energy Carolinas, LLC
Attention: Alan Stuart

Mail Code EC-12Q

526 S. Church Street
Charlotte, NC 28202
Alan.Stuart@duke-energy.com

NOI -5
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Non-Federal Representative

In accordance with 18 CFR 5.5(e), Duke Energy is requesting designation as the Commission’s
non-federal representative for the purpose of consultation under Section 7 of the Endangered
Species Act and the joint agency regulations thereunder at 50 CFR 402. Duke Energy also requests
that FERC authorize it to initiate consultation under Section 106 of the National Historic
Preservation Act and the implementing regulations at 36 CFR 800.2(c)(4).

Respectfully submitted,

™

W Sy

Jeffrey G. Lineberger, PE
Director, Water Strategy and Hydro Licensing
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1 Introduction

1.1  Project Overview

The Bad Creek Pumped Storage Project (Bad Creek or Project; Federal Energy Regulatory
Commission [FERC] Project No. 2740) is located in Oconee County, South Carolina,
approximately eight miles north of Salem. The Bad Creek Reservoir (or upper reservoir) was
formed from the damming of Bad Creek and West Bad Creek and serves as the Project’s upper
reservoir. Lake Jocassee, licensed as part of the Duke Energy Carolinas, LLC (Duke Energy or
Licensee) Keowee-Toxaway (KT) Hydroelectric Project (FERC Project No. 2503), serves as the
lower reservoir. The Project is operated by Duke Energy under the terms of an Original License
issued by the FERC on August 1, 1977, as subsequently amended. The construction of Bad
Creek took roughly 10 years, and the Project began operating in 1991. The structures and
features included in the Bad Creek Project license include the upper reservoir and dams,
inlet/outlet structures in the upper and lower reservoirs, water conveyance system, underground
powerhouse, tailrace tunnels, transmission facilities, and an approximately 9.25-mile-long
transmission line corridor extending from Bad Creek to the KT Project’s Jocassee switchyard.

The entire Bad Creek Powerhouse is built within a large cavern inside a mountain. Similar to
other hydroelectric stations, the engineering design of the Project involves the flow of water to
produce electricity, however, because about 1,200 vertical feet separate the upper and lower
reservoirs, Bad Creek is better able to take advantage of gravity to produce larger quantities of

electricity.

The now 30-year-old Project is one of the most powerful and flexible energy generation and
storage assets in Duke Energy’s system. Built primarily to store surplus energy from baseload
nuclear and fossil fuel power plants during times of low energy demand, today Bad Creek is used
to balance an increasingly complex energy grid. Pumping water from Lake Jocassee up to the
Bad Creek Reservoir (Figure 1.1-1) provides a means of storing energy from surplus baseload
generation during low demand periods and other non-dispatchable renewables generation during
certain periods, and Project operation in turbine mode, from the Bad Creek Reservoir to Lake
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Jocassee, provides power back to the grid when energy demand is higher or renewable

generation is not available (Figure 1.1-2).

Figure 1.1-1. View of the Bad Creek Project (Upper Reservoir Not Visible from this
Perspective)
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How Bad Creek Hydro Station Works

Elevation 2,310 feet A pumped-storage hydroelectric plant works like a conventional hydro station,
except the water can be used again. Water stored in the upper lake is released
into power tunnels, driving turbines in the powerhouse to produce electricity.
When demand for electricity is low, at night and on weekends, water is pumped
from Lake Jocassee back to the reservoir for storage, as if recharging a battery.

Intake Control Room
shaft

Elevator
shaft 540 feet
Power tunnel
850 feet vertical drop Access tunnel Elevation 1,110 feet

__Lake Jocassee

BoRET e Discharge tunnel

433 feet long,
164 feet tall

Figure 1.1-2. Schematic Cross-Section of the Bad Creek Project (Source: Moore 2016)

1.2 Value of Pumped Storage — Existing and Future License

Periods

The construction of Bad Creek took roughly 10 years and cost $1 billion — it was finished one
year ahead of schedule and $90 million under budget when it opened in 1991 (Moore 2016). At
the time Bad Creek was constructed, Duke Energy operated 3 nuclear stations, 8 coal-fired
stations and 26 hydroelectric stations in the Carolinas, with a combined capacity of 15,500
megawatts (MW). As the population in the Carolinas has grown and energy demand increased,
Duke Energy has worked collaboratively with customers and other stakeholders to invest in a
diverse portfolio of generation resources, enabled by the need for an increasingly resilient grid,
to respond to the region’s growing energy needs and economic growth. The diverse nuclear,
coal, natural gas, renewables, and hydroelectric generation facilities owned by Duke Energy
provides about 36,900 MW of owned electricity capacity to 4.3 million customers within its
service area across North Carolina and South Carolina (Duke Energy 2020; Duke Energy
Progress 2020). Even with the expansion of energy efficiency and demand reduction programs

contributing to declining per capita energy usage, cumulative annual energy consumption in the
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Carolinas is expected to grow by approximately 14,250 gigawatt-hours between 2021 and 2035

due to the projected population and household growth exceeding the national average.

In addition to preparing for growing demand, planning for retirement of some of the older, less
efficient generation resources has created an additional need of at least 7,875 MW over the 15-
year planning horizon per the Integrated Resources Plan (Duke Energy 2020; Duke Energy
Progress 2020). After accounting for the required reserve margin, approximately 10,800 MW of
new resources are projected to be needed over the 15-year planning horizon (Duke Energy 2020;
Duke Energy Progress 2020). Duke Energy the Company is now overseeing the largest coal
retirement program in the industry and plans to retire all coal-only units by 2035. Duke Energy
now has more than 8.0 gigawatts of renewable energy contracted, owned, or operated. By 2025,
Duke Energy plans to roughly double that figure and, by 2030, triple the current renewable
capacity for its regulated utilities. Duke Energy, as a company, has committed to reduce carbon
dioxide emissions by at least 50 percent from 2005 levels by 2030, and to achieve net-zero by
2050 (Duke Energy 2020). By 2050, the largest source of energy in Duke Energy’s regulated
utilities will come from renewable energy resources, representing about 40 percent of capacity.
Expansion and accelerated development of Duke Energy’s energy storage portfolio is a
necessary complement to this renewables growth, and Duke Energy presently projects more than
13,000 megawatts of energy storage on its system by 2050. Over the next five years, Duke
Energy has plans for $600 million in new battery storage investment across its regulated
businesses, including deploying 50 MW of batteries totaling $100 million in Florida, and the 9-
MW Asheville storage project Duke Energy brought online in 2020 — the largest battery system

in North Carolina.

The Bad Creek and Jocassee pumped storage hydro facilities have provided and will continue to
provide most of the energy storage within Duke Energy’s system. These two stations combined
provide 2,200 MW of storage capacity, with another 280 MW planned to come online by 2023
with the completion of ongoing upgrades to the pump-turbine units at Bad Creek. When upgrades
are complete, the facility will be able to produce about as much energy as some nuclear plants and
power more than 1 million homes (Wells 2018).
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1.3  Expansion Opportunity

Bad Creek was originally designed as a “weekly cycle” facility with approximately six hours of
generation per day, allowing Duke Energy to utilize approximately 29 hours of storage in the
upper reservoir to generate at full load three hours in the morning and three hours in the evening,
five days per week, and then pump back for a portion of each night and over the weekend with
low cost and available baseload power from Duke Energy’s coal and nuclear fleet. Today, Bad
Creek operates on more of a “daily cycle” mode, commonly alternating between generating and
pumping on a daily basis, with the upper reservoir surface elevation typically maintained in the
upper 50 to 60 feet (ft), compared to a maximum drawdown of 160 feet. This operating mode
allows Duke Energy to maximize head, energy density, and plant/unit efficiency and utilize the
Project like a massive battery to help balance the regional transmission system, including rapid
consumption or generation of power due to variable solar energy production. As a result of this
operating mode, with operation of the upper reservoir in the upper third of the possible
drawdown range, only 30 to 40 percent of the storage capacity of Bad Creek is being regularly
utilized.

Given the need for additional significant energy storage and renewable energy generation across
Duke Energy’s service territories over the Project’s new 40 to 50-year license term, Duke Energy
is evaluating opportunities to add pumping and generating capacity at the Project. Additional
energy storage and generation capacity could be developed by constructing a new power
complex (including a new underground powerhouse) adjacent to the existing Bad Creek
Powerhouse. Construction of the 1,400-MW Bad Creek 1l Power Complex (Bad Creek 11
Complex) is, therefore, an alternative relicensing proposal presently being evaluated by Duke

Energy.
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The Bad Creek 11 Complex would utilize the existing Project’s upper and lower reservoirs (Bad
Creek Reservoir and Lake Jocassee, respectively) and would consist of a new upper reservoir
inlet/outlet (within the existing upper reservoir), water conveyance system, underground
powerhouse, and lower reservoir inlet/outlet (along the shoreline of Lake Jocassee). No
modifications to the existing upper and lower reservoirs would be required for the Bad Creek Il
Complex other than construction of an upper reservoir inlet/outlet structure within the Bad Creek
Reservoir and a lower reservoir inlet/outlet structure within Lake Jocassee. Duke Energy
currently owns all property that would be required for construction of the Bad Creek Il Complex.

In parallel with this relicensing, Duke Energy is conducting a study to further evaluate the
technical and economic feasibility of the Bad Creek Il Complex. This feasibility study, which is

currently expected to conclude in late 2022, will fulfill the following objectives:

e Evaluate alternative locations of principle structures, their types, and conceptual
configurations as a basis to develop construction cost opinions.

e Prepare a preliminary opinion of probable construction cost.

e Provide high-level construction schedules.

e Provide estimated unit operating characteristics for units to be installed within the Bad
Creek 11 Complex.

The study is expected to provide sufficient information to support future decisions by Duke
Energy regarding advancement of the proposed Project expansion, including conducting more
detailed engineering studies. If Duke Energy decides not to pursue the Bad Creek I Complex
prior to the filing of the Final License Application (FLA) in 2025, this relicensing alternative
would not be further advanced through the relicensing studies or license application documents.

If Duke Energy decides to pursue the Bad Creek 11 Complex and obtains all necessary regulatory
approvals for construction, the period for construction of the Bad Creek Il Complex is expected
to span approximately 6 years. The construction schedule and sequence are informed by the
actual construction schedule for the existing Bad Creek Project (1985-1991). Assuming
commencement of construction shortly following New License issuance by July 2027, the Bad
Creek Il Complex would be fully in service in early 2033. Major construction phases and

milestones for the Bad Creek Il Complex are expected to include the following:
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e Lower reservoir inlet/outlet and discharge channel: Jul 2027 — Feb 2032

e Upper reservoir inlet/outlet and headrace channel: Dec 2029 — Aug 2031
e \Water conveyance system: Mar 2028 — Mar 2031
e Powerhouse: Oct 2027 — Nov 2032

e Transformer yard and switchyard: Nov 2027 — Nov 2031
e Testing and commissioning: Aug 2032 — Aug 2033

1.4 Licensing Process

The Original License for the existing Project expires on July 31, 2027. Duke Energy is formally
initiating relicensing of the Bad Creek Project with the filing of this Pre-Application Document
(PAD) and associated Notice of Intent (NOI). The relicensing process provides a structured and
collaborative framework for consulting with natural resource agencies and other Project
stakeholders and developing a proposal for continued operation of the Project over the new 30 to
50-year license term. The relicensing process, inclusive of FERC’s procedures for compliance
with the requirements of the National Environmental Policy Act and other federal statutes, can
also serve as an umbrella process for major federal and state approvals and permits required for
any significant construction at and modifications proposed for the Project.

In support of preparing an application for a New License, Duke Energy has elected to use the
FERC’s Integrated Licensing Process (ILP). The Licensee believes the ILP will be the most
effective and efficient process for this relicensing and will provide an appropriate structured
framework for timely evaluation and resolution of potential issues. Bad Creek I1 is essential to
Duke Energy’s carbon reduction strategy and timely FERC approval is necessary to meet

reduction goals.

Under Part 5.8 of the Commission’s regulations, the FERC will review this PAD and associated
NOI. Within 60 days of filing of the PAD and NOI, the FERC will acknowledge the
commencement of the licensing proceeding and request comments on the PAD. Within 30 days

of the notice, the FERC will conduct a public scoping meeting and site visit.

1.5  Other Major Regulatory Approvals

If the Bad Creek 11 Complex is proposed in Duke Energy’s FLA for the Project, in addition to
the license from FERC, inclusive of the federal and state agency conditions and
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recommendations within, construction of the Project expansion will involve numerous other

federal, state, and local permits or authorizations.

Construction of the Bad Creek Il Complex will require permits and authorization from the U.S.
Army Corps of Engineers (USACE). Under Section 404 of the Clean Water Act (CWA),
USACE must authorize any discharge of dredge or fill material into waters of the U.S., including
wetlands. “Fill material” means discharged material which converts waters of the United States
to dry land or which changes the bottom elevation of waters of the United States.: Any proposed
project that will affect navigable waters of the United States must obtain authorization from
USACE under Section 10 of the Rivers and Harbors Act, as applicable.2

According to the USACE Charleston District’s Navigation Study Reports, no federal navigable
waters are located within the existing Project Boundary or proposed construction area of
influence3 (USACE 1977). Lake Jocassee is depicted on the South Carolina Department of
Health and Environmental Control’s (SCDHEC) updated map of State Navigable Waters for
South Carolina and is classified as a state navigable water (SCDHEC 2019a; 2019b). Activities
occurring below or above the Ordinary High Water Mark (OHWM) are regulated by the
SCDHEC.

140 CFR § 232.2.
233 U.S.C. 8403
3 Throughout this document multiple terms are used to describe areas at and around the Project:

e Project Boundary refers to the FERC Project Boundary established for the existing Project (shown in
Appendix C). As defined and required by FERC, a project boundary is the geographic area that includes all
lands, waters, works, and facilities that would comprise the licensed project, and thus the geographic extent
of FERC’s regulatory jurisdiction. For the existing Bad Creek Project, the Project Boundary encompasses
the area of the upper reservoir and dams; above- and below-ground structures and equipment associated
with major Project operations, and the 9.25-mile-long overhead transmission line corridor from the Bad
Creek switchyard to the Jocassee switchyard.

e Project vicinity is defined as the Project structures, reservoirs, and the areas immediately surrounding the
Project.

o Limits of disturbance refers to the area, which overlaps with but is not completely contained by the
Project Boundary, in which construction impacts from the Bad Creek Il Complex would be authorized in
final regulatory permits and approvals. Limits of disturbance have not yet been established.

e Area of influence is used to describe the area that may be directly impacted by construction of the Bad
Creek Il Complex. The area of influence includes the existing Project Boundary as well as additional areas
that may eventually be contained within the final limits of disturbance identified for construction.
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Under the authority of the South Carolina Pollution Control Act, the SCDHEC Water
Classification & Standards is responsible for establishing appropriate water uses and protection
classifications, as well as general rules and specific water quality criteria in order to protect
existing water uses, establish anti-degradation rules, protect public welfare, and maintain and
enhance water quality. Water quality standards applicable to waters in the Project Boundary and
areas that may be impacted by construction activities for the Bad Creek Il Complex are described
in Section 6.3.6. These surface waters are subject to SCDHEC’s anti-degradation rules and
activities such as discharges to these waters may be prohibited in order to maintain their
classification. New construction activities will be regulated and evaluated by the SCDHEC
(SCHDEC 2014).

If the Bad Creek 11 Complex is pursued in parallel with the relicensing process, Duke Energy
intends to also initiate other necessary federal, state, or local permits and approvals in addition to

the FERC license in consultation with relevant regulatory entities.

1.6 Licensing Background

This relicensing process will benefit from and build on the extensive history and ongoing
implementation of environmental protection, mitigation, and enhancements (PM&E) at the
existing Bad Creek Project as well as the KT Project. A 50-year license to construct and operate
the Bad Creek Project was issued by FERC to Duke Power Company (now Duke Energy
Carolinas, LLC [Duke Energy]) on August 1, 1977. The license has been subsequently
substantively amended as follows:

e Approval of extending time for commencement and completion of construction and for
filing amendment to Exhibit R (Recreation Plan) (July 23, 1979).

e Approval of amendments to Exhibit R (January 14, 1981).

e Approval of as-built Exhibit L drawings and Exhibit M description of project works and
revising Project description (January 25, 1993).

e Approval and modification of Howard Creek stormflow and baseflow augmentation
assessment and minimum flow release plan (February 14, 1995).

e Approval of report on post-construction water quality monitoring and approving plan for
continued limited water quality monitoring (September 26, 1995).
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e Approval of Memorandum of Understanding (MOU) and 10-Year Work Plan (May 1,
1997; April 14, 2006; and March 21, 2017) (see additional description below).

e Authorization to upgrade and rehabilitate the four pump-turbines in the powerhouse and
increase the Authorized Installed and Maximum Hydraulic capacities for the Project (to
1,400 MW and 19,760 cubic feet per second [cfs]) (August 6, 2018).

Major PM&E measures for original Project construction as well as ongoing Project operation are
primarily focused on fisheries, water quality, and recreation, and are established by the

following:

e Bad Creek Project license Exhibit S (Environmental Study Plans)*

e Duke Energy and South Carolina Department of Natural Resources (SCDNR) MOU and
10-Year Work Plans

e KT Project Relicensing Agreement
Environmental study plans required by the FERC license under the revised Exhibit S included:
1. A detailed wildlife mitigation plan;

2. An outline of studies to assess Project effects on:
a. Fish entrainment and resultant mortality;
b. Coldwater fish habitat in Lake Jocassee; and

c. Trout migration, spawning, and rearing; and

3. A detailed mitigation plan with proposed fish and wildlife PM&E measures to mitigate
adverse impacts associated with Bad Creek Project operations on Lake Jocassee and
nearby stream fisheries.

As a result of the fish entrainment and resultant mortality studies (Item 2a above), Duke Energy
and the South Carolina Wildlife and Marine Resources Department (now SCDNR) collaborated
on the development of an MOU in 1996 to establish a framework to help maintain the high
quality fisheries of lakes Jocassee and Keowee (Duke Power and SCDNR 1996). The MOU and
first 10-Year Work Plan were approved pursuant to Article 32(b)(1) of the license for the Bad
Creek Project on May 1, 1997. The Bad Creek (formerly Keowee-Toxaway) Fishery Resources

4 License Article #32 (as amended on May 2, 1978, August 15, 1979, and October 2, 1995) required Duke Energy to
file a revised Exhibit S within one year of license issuance to address fish and wildlife PM&E measures.

1-10



Duke Energy Carolinas, LLC | Bad Creek Pumped Storage Project Pre-Application Document I_)?
Introduction

Work Plans consists of successive 10-Year Work Plans (i.e., 1996 — 2005; 2006 — 2015; and
2017 — 2027).% The Work Plans identify specific management activities, funding initiatives, and
communication protocols which both Duke Energy and SCDNR believe are important to the
effective management of the KT fishery resources. Activities included in the 10-Year Work
Plans are focused on fisheries surveys and inventories, water quality and aquatic habitat

evaluations, fish stocking, recreation, and shoreline impacts.

A wide variety of studies and management activities were conducted under the 10-Year Work
Plans developed and implemented during 1996-2005 and 2006-2015. Several of these activities
were later identified as PM&E measures appropriate for transfer to the KT Project (FERC No.
2503) and are now addressed under the KT Project Relicensing Agreement associated with the
FERC license issued in 2016. These included an agreement on measures to reduce fish
entrainment at the Jocassee Pumped Storage Station, an agreement to maintain pelagic trout
habitat in Lake Jocassee, and an agreement to maintain the lower Eastatoe Creek angler access
area, as well as a requirement to monitor dissolved oxygen (DO) concentrations in the tailwaters
of the Jocassee and Keowee Developments each August for the term of the new KT Project

license to demonstrate compliance with South Carolina’s water quality standards.

5 The Bad Creek Fishery Resources Work Plan was formerly known as the Keowee-Toxaway Fishery Resources
Work Plan.

6 Several activities conducted under the first two 10-year work plans were identified as PM&E measures under the
KT Project and are now included in the Keowee-Toxaway Relicensing Agreement issued by FERC in 2016. As a
result, the original 2006 — 2015 Work Plan was extended by one year to cover 2016.
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2 Purpose of the PAD

The filing of this PAD and the associated NOI by Duke Energy marks the formal start of the
relicensing process for the Project, pursuant to the requirements of the Commission’s regulations
at 18 Code of Federal Regulations (CFR) 85.6. The purpose of the PAD is to provide a
description of the existing Project facilities and operations, and to provide existing, relevant, and
reasonably available information related to the Project vicinity. Further, the PAD is intended to
assist the Commission, resource agencies, Indian Tribes, non-governmental organizations
(NGOs), and other interested parties to identify potential resource areas of interest and
informational needs, to develop study requests, and to establish the information necessary to
analyze the license application [18 CFR 85.6(b)]. The distribution list is presented in Appendix
A.

2.1  Search for Existing, Relevant, and Reasonably Available
Information

In support of preparing this PAD, Duke Energy (inclusive of Duke Energy’s consultants), has

undertaken an extensive search to identify and review information reasonably available and

relevant to the Project. These efforts consisted of the following activities:

1. A search and review of publicly available sources and databases.

2. A search and review of Duke Energy and Duke Energy’s consultants’ extensive records
for the existing Project and the KT Project.

3. Consultation with primary resource agencies and other stakeholders with potential
information applicable to the Project and interests in the Project.

4. A review of the State of South Carolina and Federal Comprehensive Plans relevant to the
Project.

5. Completion of new field reconnaissance activities and resource evaluations.

6. Completion of a pre-feasibility study and initiation of technical feasibility study for Project
expansion, including environmental field studies and data collection activities, and
geological and geophysical investigations.

Information and findings from these activities are presented in detail in the applicable resource
sections of this PAD.
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3 Description of the Consultation Process

Duke Energy has regularly consulted with U.S. Fish and Wildlife (USFWS), SCDNR, SCDHEC,
and South Carolina Department of Parks, Recreation, and Tourism (SCDPRT) since construction
of the Project. The existing MOU and related Work Plans, the KT Project relicensing process
and development of the KT Project Relicensing Agreement, and the recent Bad Creek
amendment proceeding for the pump-turbine upgrades, have provided frameworks and
opportunities for robust data collection and agency engagement, and associated annual reporting
has provided a formal means for information sharing. These processes also provided a ready

means of identifying potential relicensing participants and Project stakeholders.

Prior to filing this PAD, Duke Energy convened a virtual meeting on February 18, 2022 and
invited the agencies listed below to participate. During this meeting, Duke Energy provided an
update on the schedule and relicensing process for the Project. Documentation of this
consultation is provided in Appendix B per 18 CFR 85.6(d)(5).

e USFWS

e U.S. Forest Service

e National Oceanic and Atmospheric Administration (NOAA) Fisheries
e SCDHEC

e SCDNR

e South Carolina Department of Archives and History (SCDAH)

e SCDPRT

e North Carolina State Parks
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4 Process Plan, Schedule, and Communications
Protocol (18 CFR 85.6(d)(1))

This section provides a description of the Process Plan, Schedule, and Communications Protocol
for the Project as required by 18 CFR 85.6(d)(1).

4.1 Overall Process Plan and Schedule

Duke Energy proposes to use the Commission’s ILP in support of obtaining a New License for
the Project. As presented in Table 4.1-1, Duke Energy has prepared a Process Plan and Schedule

incorporating the overall ILP schedule for this relicensing.

Table 4.1-1. Proposed Process Plan and Schedule (Pre-Filing Consultation) — ILP

oA Responsible 7 ESt Tiriise
Activity : Timeframe Filing Date
Parties .
or Deadline
File NOI and PAD (18 CFR §5.5(d)) Licensee Wlthln 5 ygars_to 5.5 years prior to Feb 23,
license expiration 2022
Initial Tribal Consultation Meeting (18 FERC No later than 30 days following Mar 25,
CFR 85.7) filing of NOI/PAD 2022
Issue Notice of NOI/PAD and Scoping FERC Within 60 days following filing of Apr 24,
Document 1 (SD1) (18 CFR 85.8(a)) NOI/PAD 2022
Conduct Scoping Meetings and site visit FERC Within 30 days following Notice of May 24,
(18 CFR 85.8(b)(viii)) NOI/PAD and SD1 2022
Comments on PAD, SD1, and Study Licensee Within 60 days following Notice of June 23,
Requests (18 CFR 8§5.9(a)) Stakeholders NOI/PAD and SD1 2022
Issue Scoping Document 2 (SD2), if FERC Within 45 days following deadline
necessary for filing comments on PAD/SD1 (T AT
(18 CFR 85.10)
File Proposed Study Plan (PSP) Licensee Within 45 days following deadline Aua 7. 2022
(18 CFR 85.11) for filing comments on PAD/SD1 g
PSP Meeting Licensee Within 30 days following filing of
(18 CFR 85.11(e)) PSP Sep 6, 2022
Comments on PSP Stakeholders  Within 90 days following filing of
(18 CFR §5.12) PSP NS, 2
File Revised Study Plan (RSP) Licensee Within 30 days following deadline Dec 5. 2022
(18 CFR 85.13(a)) for comments on PSP ’
Comments on RSP Stakeholders ~ Within 15 days following filing of Dec 20,
(18 CFR 85.13(b)) RSP 2022
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Activity

Issue Study Plan Determination
(18 CFR 85.13(c))

Conduct First Season of Studies
(18 CFR 85.15)

File Study Progress Reports
(18 CFR 85.15(b))

File Initial Study Report (ISR)
(18 CFR 8§5.15(c))

ISR Meeting
(18 CFR 85.15(c)(2))

File ISR Meeting Summary
(18 CFR 85.15(c)(3))

Comments on ISR Meeting and Additional
or Modified Study Requests (18 CFR
85.15(c)(4))

File Response to Comments on ISR and
Meeting Summary (18 CFR 8§5.15(c)(5))

Resolution of Meeting Summary
Disagreements and Issue Amended Study
Plan Determination (if required) (18 CFR
85.15(c)(6))

Conduct Second Season of Studies (if
necessary)

Deadline to File Preliminary Licensing
Proposal (PLP) or Draft License
Application (DLA) (18 CFR 85.16(a))

File Updated Study Report (USR) (18 CFR
85.15(f))

USR Meeting
(18 CFR 85.15(f))

File USR Meeting Summary (18 CFR
85.15(f))

File Comments or Disagreements on USR
Meeting Summary (18 CFR 8§5.15(f))

File Response to Comments on USR
Meeting Summary (18 CFR 8§5.15(f))

Responsible
Parties

FERC

Licensee

Licensee

Licensee

Licensee
Stakeholders
Licensee

Stakeholders

Licensee

FERC

Licensee

Licensee

Licensee

Licensee
Stakeholders
Licensee

Stakeholders

Licensee

Timeframe

Within 30 days following filing of
RSP

Quarterly

Pursuant to the Commission-
approved study plan or no later than
1 year after Commission approval of
the study plan, whichever comes first

Within 15 days following filing of
ISR

Within 15 days following ISR
Meeting

Within 30 days following filing of
ISR Meeting Summary

Within 30 days following filing of
ISR Meeting Comments

Within 30 days following filing of
response to ISR Meeting Comments

No later than 150 days prior to the
deadline for filing the Final License
Application (FLA)

Pursuant to the approved study plan
or no later than 2 years after
Commission approval, whichever
comes first

Within 15 days following filing of
USR

Within 15 days following USR
Meeting

Within 30 days following filing of
USR Meeting Summary

Within 30 days following filing of
USR Meeting Comments

R

Estimated
Filing Date
or Deadline

Jan 4, 2023

Spring-Fall
2023

Spring 2023
-Fall 2024

Jan 4, 2024

Jan 19, 2024

Feb 3, 2024

Mar 4, 2024

Apr 3, 2024

May 3, 2024

Spring-Fall
2024

March 1,
2025

Jan 4, 2025

Jan 19, 2025

Feb 3, 2025

Mar 5, 2025

Apr 4, 2025
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. Estimated

Activity Re;zg?izlsble Timeframe Filing Date
or Deadline

Resolution of USR Meeting Summary FERC Within 30 days following filing of Mav 4 2025
Dispute (if necessary) (18 CFR 8§5.15(f)) response to USR Meeting Comments y &
Comments on PLP or DLA Stakeholders  Within 90 days following filing of May 30,
(18 CFR 85.16(¢)) PLP or DLA 2025
Deadline to file FLA Licensee No later than 24 months before the July 31,
(18 CFR 85.17) existing license expires 2025
Publish Public Notice of FLA Filing Licensee Within 14 days following filing of August 13,
(18 CFR 85.17(d)(2)) FLA filing 2025

1. If the due date falls on a weekend or holiday, the deadline is the following business day.
2. All Director’s determinations are subject to request for rehearing to FERC pursuant to 18 CFR §375.301(a) and 385.713. Any
request for rehearing must be filed within 30 days of determination.

4.2  Scoping Meeting and Site Visit

Pursuant to 18 CFR 8§5.8(b), FERC will hold a Scoping Meeting and Site Visit to the Project
within 30 days after issuing notice of the PAD and NOI (estimated to be on or before April 26,
2022) in accordance with its responsibilities under the National Environmental Policy Act
(NEPA).

Duke Energy is requesting Commission staff to conduct virtual public scoping meetings. There
are extensive construction activities ongoing in the powerhouse in support of the unit upgrades
(discussed in Section 1.2). These activities present a security and safety concern and an obstacle
to a general powerhouse tour. Given these conditions, the remote location of the Project, and
uncertainties around the ongoing COVID-19 pandemic, Duke Energy has prepared an overview
video orientation of the Project for general viewing by interested parties in lieu of an
environmental review site visit. The video can be viewed from a link on the Project’s public

relicensing website (www.badcreekpumpedstorage.com). If Commission staff or primary

agencies are interested in a site visit during the first year of this ILP, Duke Energy will work

with said parties to identify mutually acceptable accommodations.

FERC will issue a public notice regarding the Scoping Meeting(s) that will include the meeting

date, meeting location, and additional instructions for attending the meeting.
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4.3 ILP Participation

The licensing process for the Project is open to the general public and interested individuals and
organizations are encouraged to participate. A contact list, compiled by Duke Energy, will be
maintained to include agencies, organizations, individuals, or groups with whom consultation is
required by FERC’s licensing regulations or who have requested to be included as licensing
participants.

The contact list will be used to provide notice of any public meetings, as well as notice of the
availability of information for public review. The current contact/distribution list is included in

Appendix A.

Any party desiring to be added to or removed from the contact list should contact the individual
listed below:

Alan Stuart

Senior Project Manager

Duke Energy

Mail Code EC-12Q

526 South Church Street
Charlotte, NC 28202

Tel: (980) 373-2079

Fax: (704) 382-8614
Alan.Stuart@duke-energy.com

4.4  Communication and Meeting Protocols

During the course of the licensing process, communication will take place through public
meetings, conference calls, and written correspondence. In order to establish the formal
consultation record, all phases of formal correspondence require adequate documentation. The
intent of the Communication and Meeting Protocols is to provide a flexible framework for the
dissemination of information and for documenting consultation among the participants
throughout the licensing proceeding. The Communication and Meeting Protocols will remain in

effect until issuance of the Project’s New License by the Commission.
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4.4.1 Maintenance of Public Website

Duke Energy will maintain a public Project website (www.badcreekpumpedstorage.com) for

access to major documents developed during the course of the licensing process, such as the
PAD and NOI, public meeting notices and materials, study plans, study reports, and the draft and
final license applications.

4.4.2 Distribution of Licensing Materials

Duke Energy will distribute formal licensing materials by notifying (via email or regular mail)
individuals and organizations on the established contact mailing list of the availability of formal
licensing filings and documents online at Duke Energy’s Project website

(www.badcreekpumpedstorage.com) or from FERC’s eLibrary’ by searching under Docket P-

2740. Duke Energy expects primary licensing participants will also receive email notifications of
Project filings through FERC’s eSubscription service.® Email groups may be set up for informal

Project communications with primary and interested licensing participants.

Certain documents are restricted from general distribution. These documents include (1) those
covered under FERC’s regulations protecting Critical Electric/Energy Infrastructure Information
(CEI) (18 CFR §388.113) and (2) documents containing sensitive information (e.g., engineering
design drawings and archaeological survey reports or other information identifying the locations
of historic properties and reports containing information regarding the locations of protected
species), which are covered under FERC’s regulations protecting Privileged Information (18
CFR 8388.112).

A variety of technical documents will be produced during licensing consultation, including the
PAD, study plans, study reports, and the draft and final license applications. Whenever
comments on documents are solicited, review periods will be established and communicated to
licensing participants. Review periods will typically be at least 30 days unless longer periods are

required by FERC licensing regulations.

7 www.ferc.gov/docs-filing/elibrary.asp

8 https://www.ferc.gov/docs-filing/esubscription.asp
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Duke Energy will consider adjustment of review periods on an as-needed or as-appropriate basis,
to best utilize available time within the course of pre-filing consultation without jeopardizing the
overall Project schedule. Any such adjustments will be made with the concurrence of the

licensing participants.
4.4.3 Meetings

Meetings will be scheduled as required by FERC regulations® and as otherwise needed
throughout the licensing process. Duke Energy will be responsible for scheduling all consultation
meetings involving Duke Energy (inclusive of its consultants) and licensing participants. Duke
Energy will notify licensing participants of formal meetings scheduled by Duke Energy at least
14 days prior to the meeting date. When necessary, Duke Energy may hold a meeting with

specific stakeholders with less notice. Meetings may be held virtually if circumstances warrant.
4.4.4 FERC Communications

FERC has not yet assigned a specific staff member to serve as the licensing coordinator for the
Project. The role of the FERC licensing coordinator will be in accordance with the rules and
regulations for the ILP. For additional information regarding public involvement in FERC
hydropower licensing proceedings and pre-filing consultation, refer to the on-line FERC guide,

“Hydropower Licensing — Get Involved: A Guide for the Public.”*

All communications to FERC regarding Project licensing must reference the Bad Creek

Pumped Storage Project FERC No. 2740 — Application for New License.

FERC strongly encourages paperless electronic filing of comments through its eFiling or
eComment systems. Information and links to these systems can be found at the FERC webpage

http://www.ferc.gov/docs-filing/ferconline.asp. In order to eFile comments, interested parties

must have an eRegistration account. After preparing the comment or motion to intervene go to
www.ferc.gov and select the eFiling link. Select the new user option and follow the prompts.
Users are required to validate their account by accessing the site through a hyperlink sent to the

registered email account.

918 CFR 84.38
10 https://www.ferc.gov/sites/default/files/2020-04/hydro-guide.pdf
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An additional method to eFile comments is through the “Quick Comment” system available via a
hyperlink on the FERC homepage. “Quick Comments” do not require the users to have a
subscription; the comments are limited to 6,000 characters, and all information must be public.
Commenters are required to enter their names and email addresses. They will then receive an

email with detailed instructions on how to submit “Quick Comments.”

Stakeholders without internet access may submit comments to FERC at the addresses below via
hardcopy but should be aware documents sent to FERC by regular mail can be subject to docket-
posting delays. Hardcopies must be sent via the U.S. Postal Service to:

Honorable Kimberly D. Bose, Secretary

Federal Energy Regulatory Commission

888 First Street, NE
Washington, D.C. 20426
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5 Project Location, Facilities, and Operations
(18 CFR 85.6(d)(2))

This section provides a description of the Project Location, Facilities, and Operations as required
by 18 CFR 85.6(d)(2).

5.1  Authorized Agents (18 CFR 85.6(d)(2)(i))

The exact name and business address of each person authorized to act as an agent for Duke
Energy are:

Jeffrey G. Lineberger, P.E.

Director of Water Strategy and Hydro Licensing
Duke Energy

Mail Code EC-12Q

526 South Church Street

Charlotte, NC 28202

Tel: (704) 382-5942
Jeff.Lineberger@duke-energy.com

Alan Stuart

Senior Project Manager

Duke Energy

Mail Code EC-12Q

526 South Church Street
Charlotte, NC 28202

Tel: (980) 373-2079
Alan.Stuart@duke-energy.com

Garry S. Rice, Esq.

Deputy General Counsel

Duke Energy

Mail Code DEC45A

550 South Tryon Street
Charlotte, NC 28202

Tel: (704) 382-8111
Garry.Rice@duke-energy.com
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5.2 Project Location and Maps (18 CFR 85.6(d)(2)(i1))

The Bad Creek Project is located in Oconee County, South Carolina, approximately eight miles
north of the Town of Salem, South Carolina. The Project is situated in the northwestern-most
portion of South Carolina and is less than two miles from the North Carolina border. It is
approximately 45 miles southwest of the major city center of Asheville, North Carolina. The Bad
Creek Reservoir is situated immediately northwest of Lake Jocassee, which is used as the lower
reservoir for pumped storage operation, and streams draining to this area make up the headwaters
of the Savannah River Basin. Downstream of Lake Jocassee is Lake Keowee, which is used as
the lower reservoir for the Jocassee Pumped Storage Station and also supplies cooling water for
Oconee Nuclear Station. The existing Project Boundary is shown on Figure 5.2-1 and detailed
Project Boundary drawings are included in Appendix C (Preliminary Exhibit G).
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Figure 5.2-1. Bad Creek Pumped Storage Project Existing Project Boundary
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5.3  Project Land Ownership

The Project site is located entirely on Duke Energy-owned property. A portion of the
transmission line corridor associated with the Project is owned in fee simple and a portion is in

easement.
5.4  Existing Project Facilities (18 CFR 85.6(d)(2)(iii)(A)-
(D))

Existing Project facilities are described briefly in the following subsections and are shown on
Figure 5.4-12.

5.4.1 Upper Reservoir and Dams

The upper reservoir (Figure 5.4-1) is impounded by two large dams (main dam and west dam)
and a saddle dike (east dike). The reservoir has a surface area of approximately 363 acres and a
storage capacity of approximately 35,513 acre-feet (acre-ft), of which 31,808 acre-ft is usable
storage between minimum elevation of 2,150 ft above mean sea level (ft msl) and full pond
elevation of 2,310 ft msl. Maximum drawdown is 160 ft with approximately 3,705 acre-ft of
dead storage below elevation 2,150 ft msl. Due to the potential for frequent large water level

fluctuations, no public access, including fishing, to the upper reservoir is permitted.
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Figure 5.4-1. View of the Bad Creek Upper Reservoir

The main dam (Figure 5.4-2) was constructed across Bad Creek and consists of an impervious
central core surrounded by a rockfill shell. Utilizing approximately 11,400,000 cubic yards of

material, the dam has a crest width of 30 ft, maximum base width of 1,550 ft, maximum height
of 355 ft, and length of 2,600 ft. The crest is at 2,315 ft msl, which allows for 5 ft of freeboard.

The west dam (Figure 5.4-3) is similar in configuration to the main dam. The west dam is
approximately 900 ft long, 170 ft high, and was constructed across West Bad Creek. The dam
has a crest width of 30 ft, maximum base width of 350 ft, and a crest elevation of 2,315 ft msl.

Construction of the west dam required approximately 1,363,000 cubic yards of material.

The east dike is approximately 900 ft long and 90 ft high across a natural depression on the
eastern rim of the upper reservoir. Requiring approximately 479,000 cubic yards of material to
construct, the dike has a maximum base width of 450 ft and a crest width of 30 ft. A lower crest
elevation of 2,313 ft msl (2 ft lower than the crests of the main and west dams) allows the dike to
serve as an emergency spillway.
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R

Figure 5.4-2. Downstream Face of Main Dam
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Figure 5.4-3. Upstream Face of the West Dam

Stream augmentation facilities were constructed at the upper reservoir to augment flows to
Howard Creek. These facilities consist of a raised bore shaft and tunnel. A system of intakes,
pipes, and sluice gates allow water to be drawn down from three different levels in the upper
reservoir and pumped to Howard Creek. The stream augmentation system is not currently used.

5.4.2 Upper Reservoir Intake and Inlet/Outlet Structure

The existing upper reservoir intake system consists of an intake channel, a dewatering dam, and
a bellmouth inlet located in the southeast portion of Bad Creek Reservoir. The intake channel
(Figure 5.4-4) is a rectangular basin excavated into rock with a width of 75 ft at the shaft
increasing to 140 ft at the channel entrance. When tunnel dewatering is performed, a dewatering
dam is used to keep the intake channel dry without fully dewatering the upper reservoir. Located
midway in the intake channel, this dewatering dam is a concrete gravity structure with a height
of 30 ft. The structure includes two 42-inch sluice gates, equipped with operators accessible from
a steel walkway affixed to the top of the concrete structure. The bellmouth inlet has a 50.9-ft-
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diameter opening tapering to 29.5 ft. The tapered inlet serves as a means of transition from the

slower velocities of the intake channel to the higher velocities of the power tunnel.

Figure 5.4-4. Upper Reservoir Intake Channel; (left) Prior to Initial Reservoir Fill and
(right) Under Full Reservoir Drawdown Condition

5.4.3 Lower Reservoir

Lake Jocassee, licensed as part of the KT Project (FERC Project No. 2503), serves as the lower
reservoir. At full pond (1,110 ft msl), the lower reservoir, Lake Jocassee (Figure 5.4-5), has a
water surface area of approximately 7,980 acres and a storage capacity of approximately
1,206,798 acre-ft with 92.4 miles of shoreline. The usable storage (1,110 — 1,080 ft msl) is
225,447 acre-ft. At full pond, the Lake Jocassee water surface is approximately 40 ft above the
top of the Bad Creek discharge structure openings. At the maximum drawdown elevation of
1,080 ft msl, the Lake Jocassee water surface is approximately 10 ft above the top of the Bad

Creek discharge structure openings.
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Figure 5.4-5. Lower Reservoir (Whitewater River Arm of Lake Jocassee), Inlet/Outlet
Structure, and Powerhouse Portal Area

5.4.4 Lower Reservoir Inlet/Outlet Structure

The lower reservoir inlet/outlet structure (Figure 5.4-6) is located on the west shore of the
Whitewater River arm of Lake Jocassee. The structure, which is primarily of reinforced concrete
construction, measures 118 ft long, 15 ft wide, and 95 ft tall. The structure is supported by
tiebacks extending into bedrock. The tailrace tunnels penetrate the structure near the invert
(1,050 ft msl), which is below the Lake Jocassee maximum drawdown elevation (1,080 ft msl).
The inlet/outlet structure is equipped with four (4), 18-foot by 30-foot, steel lift gates and is

equipped with structural steel trashracks. A gantry crane is provided to lift the gates.
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Figure 5.4-6. Lower Reservoir Inlet/Outlet Structure

5.4.5 Submerged Weir in Lower Reservoir

While not part of the licensed project works, the submerged weir in Lake Jocassee (location
shown on Figure 5.4-12) is a notable feature associated with construction of the Project. This
weir is located 550 meters (m) (1,804 ft) downstream of the Project discharge. It was built out of
nearly half a million cubic yards of rock excavated during Project construction (excavation of
underground powerhouse and tunnels). Lake Jocassee at full pond is elevation 1,110 ft msl. The
crest of the submerged weir is between 1,060 and 1,070 ft msl. As discussed throughout Section
6 of this PAD, the function of the constructed weir is to help minimize the effects of Bad Creek
operations on the natural stratification of Lake Jocassee. The weir prevents the mixing of warmer
water from the pumped storage discharge with the cooler water in the lower layer of the lake, for
the protection of cold-water fish habitat. The weir also serves to dissipate the energy of the

discharging water.
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5.4.6 Access Roads

Access to Bad Creek is provided by a 4.8-mile-long paved road leading from the Project entrance
at SC Highway 130 to the powerhouse portal area at Lake Jocassee. The road alignment is based

on a maximum 10 percent grade and a minimum 100-ft radius of curvature.
5.4.7 Equipment Building

A 43.5-ft-high, steel construction, above-ground equipment building at Bad Creek is located
approximately 469.2 ft above the underground powerhouse and contains the original control
complex (it should be noted the control room was subsequently relocated to the underground
powerhouse) and diesel generators as well as other major electrical and heating, ventilation, and
air conditioning equipment. A vertical access shaft connects the powerhouse to the equipment
building and contains an elevator, stairwell, and the isolated phase bus conveying current from

the generators to the step-up transformers.
5.4.8 Transformer Yard and Switchyard

The transformer yard and switchyard (Figure 5.4-7) are located adjacent to the equipment
building and contain the equipment (step-up transformers, relays, protection) necessary to

transmit electric power from the Bad Creek generators to the energy grid.
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Figure 5.4-7. Aerial View of Bad Creek Switchyard

5.49 Water Conveyance System

In the turbine mode, water is conveyed from the upper reservoir to Lake Jocassee via the
submerged inlet/outlet structure transitioning to a 29.5-ft-diameter shaft. This shaft extends
vertically 856 ft and then elbows into the power tunnel, which is sloped toward the powerhouse
at approximately a 7.0 percent grade. Near the powerhouse, the power tunnel transitions into a
manifold tunnel branching into four 13.6-ft-diameter penstock tunnels. The total length of the
water conveyance system from the main shaft to the manifold is 5,026 ft. From the penstock
tunnels, the flow passes through a reducer cone into 8.43-ft-diameter penstocks, then through the
turbines, and exiting the powerhouse via four approximately 316-ft-long and 16.4-ft-diameter
draft tube tunnels. The draft tube tunnels merge into two approximately 875-ft-long and 24.6-ft-
diameter tailrace tunnels discharging into Lake Jocassee through the lower reservoir inlet/outlet
control structure. Draft tube gates are provided in each draft tube tunnel to allow individual unit
isolation of the draft tube from the tailwater.
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The water conveyance tunnels and shafts are lined with cast-in-place concrete. The four penstock
tunnels are steel lined with cast-in-place concrete. The steel lining extends approximately 213 ft
upstream from the powerhouse. Four hydraulically operated spherical valves, each with a 9-ft
inside diameter, are provided, one for each unit, to isolate the pump-turbine from headwater

during inspection or maintenance work.
5.4.10 Powerhouse Access Tunnel and Vertical Shaft

Access to the powerhouse is provided by a 29.5-ft-wide by 26.2-ft-high access tunnel (Figure
5.4-8). The tunnel is approximately 1,186 ft long and enters the powerhouse at an elevation of
1,005.9 ft msl. The tunnel invert accommodates a two-lane paved road. Access to the
powerhouse is also provided by a stairwell and elevator in the vertical access shaft at the
equipment building. The vertical shaft is recessed in the downstream face of the powerhouse
chamber. The shaft also houses the isolated phase bus lines from the generators and major
heating, ventilation, and air conditioning equipment ducts for bus cooling.

Figure 5.4-8. Bad Creek Entrance Tunnel (Source: Moore 2016)

5.4.11 Powerhouse

The powerhouse (Figure 5.4-9, Figure 5.4-10) is a three-level structure located in a mined rock

cavern about 600 ft underground below the equipment control building and 1,186 ft upstream of
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the main access tunnel portal. The cavern is approximately 75 ft wide, 164 ft high, and about 433
feet long. It contains a service bay and four pump-turbine motor-generators. The powerhouse is
constructed of reinforced concrete up to and including the operating floor at 1,015 ft msl. There
are intermediate floors housing mechanical and electrical equipment. The four single-speed
pump/turbine-motor/generator units are supported on mass concrete foundations transferring the
operating loads to the surrounding rock. Major equipment is serviced by one 475-ton overhead

bridge crane.

Figure 5.4-9. View of the Inside of the Bad Creek Powerhouse (Source: Moore 2016)

5-14



Duke Energy Carolinas, LLC | Bad Creek Pumped Storage Project Pre-Application Document I_)?
Project Location, Facilities, and Operations (18 CFR 85.6(d)(2))

Figure 5.4-10. Bad Creek Project Operating Deck

5.4.12 Pump-Turbines and Generator-Motors

On April 23, 2018, the Licensee filed a Non-Capacity License Amendment Application to
upgrade and refurbish the four Francis-type pump-turbines in the powerhouse, replace existing
runners with Francis-type pump-turbine runners, and rehabilitate and/or upgrade the remaining
components of the pump-turbine runners at the Bad Creek Project. The upgrades were approved
by FERC in an amendment order dated August 6, 2018. The modifications are ongoing and
scheduled for completion by July 31, 2023.

The values and descriptions presented below reflect the upgraded equipment, as the upgraded
Project is the baseline for the relicensing. The Authorized Installed Capacity for the Project,
1,400 MW is based upon the definition provided by 18 CFR 811.1(i).

5.4.12.1 Pump-Turbines
The Project has four (4) reversible, single-stage, Francis-type, pump turbines. The pump-turbine
capacities are based on a common gross head of 1,170 feet, which is the historical average gross
head for the Project. When operating as a turbine, each single pump-turbine will produce a shaft
output of 475,000 horsepower (hp), equal to 356,200 kilowatts (kW), when operating at a net
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head of 1,152 feet. For four units operating at peak efficiency, each turbine will produce a shaft
output of 467,500 hp, or 350,000 kW for the same average gross head. The Maximum Hydraulic

Capacity (i.e., maximum generating flow) for the Project is 19,760 cfs.

5.4.12.2 Generator-Motors

The Project has four (4) direct-connected, vertical shaft, alternating current, reversible water
wheel-type generator/motors. Each has a nameplate rating of 420 MW, as a minimum, at an 80°
C rise over the design maximum ambient temperature of 40°C, 0.9 power factor, 19,000 volts, 3-

phase, 60 hertz.

Three-phase wound rotor induction motors (pony motors) are provided on each of the four units.
The pony motors are used to accelerate the units to synchronous speed in the pumping direction.
The units are then tied to the transmission system and operated as pumps. A single-line diagram
showing the transfer of electricity from the Project to the transmission grid is provided in
Appendix D (filed as CEII).

5.4.13 Transmission Facilities

Project transmission facilities consist of the following:

e Generator leads and the electrical bus housed in a vertical shaft about 528-ft-high and
29.5 ft in diameter leading from the underground powerhouse to four above-ground
19/525-kilovolt (kV) step-up transformers.

e A 100-kV transmission line extending about 9.25 miles from the Bad Creek switchyard
to the Jocassee switchyard. The 100-kV line is supported by standard steel lattice towers
along the common right-of-way it shares with the 525-kV line and by wooden H-frame

structures from Jocassee to the common right-of-way.

e A 525-kV transmission line (Figure 5.4-11) extending about 9.25 miles from the Bad
Creek switchyard to a grid intertie at the Jocassee switchyard. The 525-kV line is
supported by standard single circuit steel lattice structures spaced between 1,000 ft and
1,500 ft apart.

5-16



Duke Energy Carolinas, LLC | Bad Creek Pumped Storage Project Pre-Application Document I_)?
Project Location, Facilities, and Operations (18 CFR 85.6(d)(2))

The two lines share a common 254-ft-wide right-of-way corridor for 7.4 miles, at which point they
diverge toward their respective destinations. The total length of the transmission corridor from

Bad Creek into the Jocassee Tie Station is approximately 9.25 miles.

Figure 5.4-11. 525-kV Transmission Line and Corridor

5.4.14 Existing Instrumentation

The Bad Creek Project is operated in accordance with the Owner's Dam Safety Program and
FERC’s regulations and engineering guidelines. Bad Creek instrumentation includes reservoir
and tailrace surface water level transducers, observation wells, piezometers, inclinometers,
extensometers, weirs, flumes, and survey monuments. The instrumentation data are recorded and
evaluated to ensure the continuing safety of the Project. Instrumentation monitors aspects of the
performance of the powerhouse, main dam, west dam, east dike, tie-back walls and the
power/penstock tunnels. The instrumentation data are routinely collected, reviewed, and
evaluated in accordance with the Dam Safety Surveillance and Monitoring Plan for the Bad
Creek Project (HDR 2018). An initial Potential Failure Mode Analysis for the Bad Creek Project
was conducted in 2005 and it is reviewed every five years by Independent Consultants in
conjunction with the Part 12D Safety Inspections.
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Figure 5.4-12. Bad Creek Existing Facilities Layout
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5.5  Project Operations (18 CFR 85.6(d)(2)(iii)(E), (iv))

5.5.1  Current and Proposed Operations

The Bad Creek Project is an automated station operated from Duke Energy’s Regulated
Renewables Operations Center (RROC) in Charlotte, North Carolina. Operation and
maintenance personnel staff the powerhouse 7 days a week, 24 hours a day to perform
maintenance and respond to alarms at the request of the RROC. The Bad Creek Project is
operated in accordance with the Owner's Dam Safety Program and FERC’s regulations and
engineering guidelines and safety-related operations at the Project involve routine inspections
and maintenance as required. Bad Creek utilizes the Bad Creek Reservoir as the upper reservoir
and Lake Jocassee as the lower reservoir.

Bad Creek was originally designed as a “weekly cycle” facility with approximately six hours of
generation per day, allowing Duke Energy to utilize approximately 29 hours of storage in the
upper reservoir to generate at full load three hours in the morning and three hours in the evening
(with individual unit operations during the remaining daylight hours for load following and
ramping services), five days per week, and then pump back for a portion of each night and over
the weekend with low cost and available baseload power from Duke Energy’s coal and nuclear
fleet. Bad Creek currently operates on more of a “daily cycle” mode, commonly alternating
between generating and pumping on a daily basis, with the reservoir typically maintained in the
upper 50 to 60 ft at elevations of 2,310 and 2,250 ft msl (compared to a maximum drawdown of
160 ft). This operating mode permits Duke Energy to maximize head, energy density, and
plant/unit efficiency and utilize the Project like a massive battery to help balance the regional
transmission system, including rapid consumption or generation of power due to variable solar

energy production.

As described above, the Project is presently undergoing pump-turbine unit upgrades. Table 5.5-1
presents major operating characteristics for Bad Creek (Pre-Upgrade) and the station runner
upgrade program (Post-Upgrade) currently underway.
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Table 5.5-1. Major Project Operating Characteristics

Characteristic Pre-Upgrade Post-Upgrade

Upper Reservoir Active (Usable) Storage 31,808 acre-ft
Approximate Upper Reservoir Run Time 29 hours 23 hours!
Upper Reservoir Drawdown 2,310 ft — 2,150 ft = 160 ft
Number of Units 4

Installed Capacity 1,160 MW?2 1,400 MW
Approximate Maximum Capacity 1,440 MW 1,680 MW
Lower Reservoir Lake Jocassee

Lower Reservoir Licensed Drawdown 1,110 ft — 1,080 ft = 30 ft

Impact on Lower Reservoir Approximately 4 ft2

! The Bad Creek 11 Complex would approximately double the currently installed generating and pumping capacity at
Bad Creek but would reduce the available run time.

2 The existing units have a current authorized capacity of 290 MW (total station capacity of 1,160 MW) as currently
defined by 18 CFR 11.1(i) and assuming a normal gross head of 1,180 ft (i.e., Bad Creek at 2,280 ft msl and Jocassee
at 1,100 ft msl).

3 The approximate 4-ft impact on Lake Jocassee (at 1,110 ft msl) represents the entire Bad Creek Reservoir active
storage.

5.5.2  Generation and Pumping

The Bad Creek Project operates in a pumped storage mode which is characterized by the regular,
scheduled movement of water from the upper reservoir to the lower reservoir (generation) and
from the lower reservoir back to the upper reservoir (pumping). The Project is considered a true
pumped storage facility, in that essentially all the water utilized for generation originates from

the lower reservoir.

The Project had an average annual gross generation of 1,884,685 megawatt-hours (MWh) for the
period 2015 through 2020. Average annual pumping energy required for this same period was
2,398,114 MWh. This results in a net consumption of 513,429 MWh. Table 5.5-2 provides a
summary of monthly and annual Project generation in gross MWh for the years 2015-2020 and
Table 5.5-3 provides a summary of monthly and annual average pumping in MWh, depicted as a
negative value representing energy used for pumping. The average overall cycle efficiency is
78.6 percent. With the four new runners installed, generating and pumping capacity will increase

due to a combination of increase in flow and improvement in the hydraulic design of the runners.
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The increase in flow will lead to higher friction losses in the water conveyance system. However,
the overall cycle efficiency is predicted to increase to 80.0 percent assuming operation of all four

units simultaneously. The average annual gross generation is estimated to increase by 25,856
MWh (FERC 2020).
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2015 100,655
2016 141,791
2017 143,280
2018 147,120
2019 167,955
2020 131,602
Average 138,734

2015 -147,689
2016 -169,019
2017 -193,154
2018 -172,901
2019 -203,317
2020 -148,590
Average -172,445

130,038
140,095
126,845
99,841
169,037
124,319
131,696

-162,229
-192,667
-152,621
-105,277
-223,769
-169,737
-167,717
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Table 5.5-2. Monthly and Annual Generation (MWh) (2015-2020)

126,013
166,621
170,104
-1,281
141,052
36,211
106,453

27,316
120,740
179,434
-1,220
162,458
91,282

96,668

165,939
192,213
192,119
-1,182
225,670
141,764
152,754

242,494
250,548
228,127
41,286
182,404
153,911
183,128

243,170
280,666
244,174
230,212
216,698
188,147
233,845

228,911
275,966
250,919
218,657
176,367
169,694
220,086

204,897
236,956
210,675
193,770
197,223
131,768
195,882

131,591
75,581
166,714
199,986
154,139
136,253
144,044

Table 5.5-3. Monthly and Annual Pumping (MWh) (2015-2020)

-152,260
-201,499
-217,424
02
-193,895
-45,791
-162,174

-39,336
-154,861
-225,426

02
-189,820
-122,102
-146,309

-210,528
-243,238
-258,191
02
-287,878
-164,750
-232,917

-313,033
-317,078
-290,042
-79,437
-244,389
-200,074
-240,676

-304,618
-355,179
-310,980
-296,959
-266,870
-226,254
-293,477

aStation outage for full upper reservoir drawdown and commencement of upgrade activities.

-301,852
-344,490
-310,182
-269,142
-220,898
-230,111
-279,446

-239,795
-301,423
-264,283
-254,421
-248,400
-155,228
-243,925

-170,417
-102,546
-217,133
-247,004
-187,130
-174,421
-183,109

92,562
130,096
145,293
154,368
128,876
125,562
129,460

-129,292
-161,742
-175,150
-197,500
-189,855
-161,591
-169,188

186,530
150,084
152,845
143,307
127,905
150,954
151,938

-239,268
-186,067
-213,946
-193,777
-164,474
-184,259
-196,965

1,880,116
2,161,355
2,210,528
1,424,863
2,049,783
1,581,467
1,884,685

-2,410,317
-2,729,808
-2,828,533
-1,816,418
-2,620,696
-1,982,909
-2,398,114
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5.5.3 Dependable Capacity

The average energy generation (output) and pump energy (consumption) of the Project for the
period 2015-2020 is 1,884,685 MWh and 2,398,114 MWh respectively. The dependable capacity
(claimed capacity) has previously been stated as 340 MW per unit (Duke Energy 2020) in both
summer and winter for all four units; however, the currently ongoing unit upgrade(s) will result
in an increase of 70 MW per unit for both summer and winter for all four units (i.e., 410 MW per

unit) as shown in Table 5.5-4.

Table 5.5-4. Unit Capacity and Planned Uprates

. Estimated Planned Uprate
Unit \(/:V;nfcri/tsu(wﬂrcs; (YAegis) Remaining Life Fﬂ'ar;gféj Winter/Summer
pactty (Years) P (MW)
28

Unit 1 340 MW 39 June 2023 70
Unit 2 340 MW 28 39 June 2020 70
Unit 3 340 MW 28 39 June 2021 70
Unit 4 340 MW 28 39 June 2022 70

The total contributing drainage area for the Bad Creek Reservoir is 1.5 square miles (mi?) and
the average annual flow of Bad Creek and West Bad Creek, combined, is approximately 5 cfs.
Annual evaporation from the Project’s upper reservoir is estimated to be 42 inches. Leakage
through the Project embankments is approximately 5 cfs. Combined, water losses due to
evaporation, turbine leakage, and evaporation are considered insignificant when compared to the
total volume of water cycled at the Project annually. As such, these variables are not considered

when estimating the Project’s dependable capacity.
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5.6  Proposed Bad Creek Il Power Complex (18 CFR
85.6(d)(2)(vi))

The Bad Creek 11 Complex would utilize the existing station’s upper and lower reservoirs (Bad
Creek Reservoir and Lake Jocassee, respectively). The proposed Bad Creek II Complex would
consist of a new upper reservoir inlet/outlet (within the existing upper reservoir), water
conveyance system, underground powerhouse, and lower reservoir inlet/outlet (along the
shoreline of Lake Jocassee). No modifications to the existing upper and lower reservoirs would
be required for the Bad Creek Il Complex other than construction of an upper reservoir
inlet/outlet structure within the Bad Creek Reservoir and a lower reservoir inlet/outlet structure
within Lake Jocassee. A preliminary layout of the project facilities is shown in plan view on
Figure 5.6-1. This layout was developed for a preliminary feasibility study for the site conducted
for Duke Energy and will continue to be refined through the ongoing technical feasibility study.
The location of major structures that would compose the Bad Creek 1l Complex is not, however,
expected to significantly change during the course of this study, because these locations are
constrained by existing infrastructure and topography. The locations of new structures and
disturbed areas have and will continue to be sited to reduce impacts to natural resources to the
greatest extent possible while also optimizing Bad Creek 11 Complex operations and controlling

construction and operation and maintenance costs.

Construction of the Bad Creek 11 Complex (as currently conceptualized) will require
modification of the existing FERC Project Boundary to encompass additional facilities, including

those listed below.

e Upper reservoir inlet/outlet

e Low and high pressure headrace tunnels

e Manifold and penstock tunnels

e Vertical shaft

e Transformer yard

e New 525-kV switchyard

e New 525-kV transmission line from the new switchyard to the Jocassee switchyard
(utilize existing transmission line right-of-way)

e Underground power complex

e Draft tube and tailrace tunnels
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e Lower reservoir inlet/outlet
Regarding the new 525-kV transmission line necessary for the Bad Creek 11 complex,
preliminary evaluations suggest locating the new line in the existing transmission line corridor,
alongside the existing transmission lines may have the least environmental impact. However,
prior to making any line siting proposals, Duke Energy intends to conduct a more detailed and
comprehensive transmission line siting study complete with an evaluation of associated

environmental impacts to determine the preferred route of the new transmission line.

Duke Energy currently owns all property required for construction of the Bad Creek 1l Complex;
however a portion of the transmission line is maintained under a property easement. For the
purposes of design and major permitting, the limits of disturbance will be defined to encompass
all areas where construction activities will occur. As final project design progresses, a final
Project Boundary for the Bad Creek 11 Complex will also be determined and proposed in the
license application as applicable, to include all land necessary for access or control to construct
and operate the expanded Project.

5.6.1  Existing Transmission Line Corridor

Should locating the new transmission line alongside the existing transmission lines within the
existing transmission line corridor prove to be the least impactful option for siting a new
transmission line for the Bad Creek 1l complex, on-site reconnaissance activities revealed siting
planning may need to consider potential impacts that could affect up to the 47 jurisdictional
streams, 17 jurisdictional wetlands, and/or 1 open water area established currently crossed by the
existing transmission facilities and within the existing transmission line corridor and 436-acre
area covered by this survey. A summary of jurisdictional water of the U.S is provided in Table
6.6-1 (Streams) and Table 6.6-2 (Wetlands). Refer to Appendix E for complete descriptions,

maps, and photographs of streams and wetlands.
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Figure 5.6-1. Proposed Bad Creek 11 Complex Facilities Layout (Major Existing Bad Creek Project Facilities also Shown)
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5.6.2 Proposed Project Facilities

5.6.2.1 Water Conveyance Profile

The Bad Creek 11 Complex, as presently envisioned, will be designed to maximize installed
capacity while maintaining approximately 12 to 14 hours of usable storage in the upper reservoir.
The water conveyance profile will consist of an upper reservoir horizontal intake, two low-
pressure tunnels, two vertical shafts, two high-pressure power tunnels, four penstocks, an
underground powerhouse, four draft tube tunnels, two tailrace tunnels and a horizontal lower
reservoir inlet/outlet. All tunnels will be fully lined with concrete for stability and to reduce
hydraulic losses. The penstocks will be steel-lined upstream of the powerhouse for a distance of
approximately 220 ft. The following tunnel diameters are under evaluation: 30 ft for the two
headrace tunnels and shafts, 15 ft for the four unit penstocks, 18 ft for the four draft tube tunnels,
and 31 ft for the two tailrace tunnels. Sizing will be determined based on the number of
generating units proposed as well as the pump-turbine unit technology selected (i.e., single-speed
or variable-speed). Turbine maximum discharge (station total) at the proposed station is
estimated at 18,600 cfs.

A cross-section view of the water conveyance profile and underground Bad Creek Il Complex
facilities is shown in Figure 5.6-2.

5.6.2.2 Upper Reservoir Inlet/Outlet Configuration

The upper reservoir inlet/outlet is currently projected to be a submerged, reinforced concrete
structure located along the shore of Bad Creek Reservoir measuring approximately 150 ft wide,
30 ft deep, and 40 ft tall. The general location of the structure was selected to minimize the
length of water conveyance tunnel and facilitate access to the entire upper reservoir drawdown.
Four tunnels will penetrate the structure at approximate invert elevation of 2,083 ft msl. Each
tunnel inlet is to be fitted with a coarse opening trash rack to protect against entraining large
stones and/or debris into the water conveyance tunnels. Isolation gates and access shafts will be
provided downstream of the inlet/outlet to permit dewatering of either or both of the headrace
tunnels without impact to the upper reservoir operations. The intake channel is assumed to have a

maximum invert elevation of 2,130 ft msl (at the reservoir interface), measure approximately 150
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ft wide at the base, and extend approximately 700 ft from the structure into the waters of Bad

Creek Reservoir.

5.6.2.3 Lower Reservoir Inlet/Outlet Configuration

The Bad Creek 11 Complex lower reservoir inlet/outlet is expected to be a reinforced concrete
structure similar to the Bad Creek inlet/outlet (i.e., discharge structure) along the shore of Lake
Jocassee. The structure will be located in the portal area adjacent to the existing Bad Creek
inlet/outlet, requiring the relocation of minor facilities in the area, including but not limited to, a
grounding mat, septic facilities, water treatment ponds, and storm water drainage. The new
structure will be constructed a sufficient distance from the existing inlet/outlet and Lake Jocassee
to permit a “sinking cut” (to construct the inlet/outlet) to be installed behind a natural earthen
cofferdam (which is similar to the construction method used for the existing inlet/outlet) and
with sufficient access to avoid the existing inlet/outlet structure and channel. The existing portal
yard will be expanded and will require a cut in the adjacent western slope, supported by a

retaining wall.

The inlet/outlet structure will be approximately 150 ft wide, 20 ft deep, and 95 ft tall. The
location of the structure was selected to minimize the length of water conveyance tunnel, permit
access and reduce construction-related environmental impacts to the Whitewater River arm of
Lake Jocassee. Four tunnels will penetrate the structure at invert elevation of 1,009 ft msl. Each
tunnel opening will be fitted with a steel bulkhead to permit dewatering of either or both of the
headrace tunnels. The connecting channel will extend from the lower reservoir inlet/outlet front
face and slope up to the open waters of Lake Jocassee. The channel invert will be approximately
150 ft wide with near vertical side slopes in rock and 2:25H:1V side slopes in soil. Permanent
tieback retaining walls will extend from the inlet/outlet structure similar to the existing Bad
Creek inlet/outlet.

5.6.3  Underground Powerhouse

5.6.3.1 Underground Powerhouse Main Cavern

The main cavern of the Bad Creek Il Complex underground powerhouse was arranged and sized

similarly to that of the Bad Creek powerhouse and contains the pump-turbine/generator-motor
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units, and electrical and mechanical balance of plant and station services. The overall size of the
underground powerhouse will be approximately 433 ft long by 75 ft wide by 170 ft high. The
underground powerhouse will be connected by two equipment tunnels to the draft tube gate
gallery, which will be approximately 400 ft long by 20 ft wide by 26 ft high.

5.6.3.2 Powerhouse Access Tunnels and Shafts

Permanent underground powerhouse access will be provided by a modified horseshoe (D-shape)
access tunnel extending from the portal area to the powerhouse. Secondary access will be
provided by the vertical access shaft also housing the low voltage isolated phase bus extending to
the new transformer yard. The access tunnel will have a bottom width and height of 30 ft and 26
ft, respectively, sized to accommodate construction/service vehicles and all powerhouse
equipment. A maximum grade of 10% is presently assumed for the powerhouse access tunnel
with an approximately length of 1,200 ft. The invert of these tunnels will be lined with concrete,
and the walls and crown rock bolted and lined with shotcrete as required. The tunnels will

include ventilation and lighting.

Construction adits will be installed around the powerhouse to facilitate construction of the
headrace and tailrace tunnels. These adits will be permanently plugged where they intersect the

water conveyance tunnels after construction is complete.

In addition to the access tunnels and adits discussed above, a permanent drainage tunnel will be
constructed upstream of the powerhouse cavern with drilled drains to intercept seepage in the
rock mass and prevent hydrostatic pressure against the upstream wall of the powerhouse. In
addition, some drain holes will be aligned to relieve hydrostatic pressure along the exterior of the

penstocks during an unwatering event.

5.6.3.3 Rock and Soil Disposal Areas

Excavation required for construction of the Bad Creek I Complex will result in a significant
quantity of earth and rock (or “spoil”’) material. As for construction of the existing Bad Creek
Project, rock removed from the underground excavations will be added to, expanding the
downstream slope of, the existing submerged weir in Lake Jocassee. Duke Energy is presently
evaluating a range of upland areas within the Project Boundary and/or on property owned by

Duke Energy adjacent to the Project Boundary for spoil of excavated earth and additional rock.
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5.6.3.4 Transformer Yard

The transformer yard will be located aboveground with convenient access via the original
construction yard / Lower Whitewater Falls access road. This area was selected both to facilitate
access and due to the favorable terrain. The transformer yard is sized to provide an area similar
to the existing 525-kV transformer yard for Bad Creek and will be located just south of proposed
location. The transformer yard will contain all necessary transformation equipment and an
equipment building constructed above the vertical shaft. In addition, the yard will accommodate
a temporary concrete batch plant and cement/aggregate storage during construction of the power
complex. Concrete would be surface batched, dropped down a shaft, and remixed for placement

in the powerhouse and water conveyance tunnels.
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Figure 5.6-2. Bad Creek Il Complex Proposed Facilities Cross-section
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5.6.4  Proposed Project Operations

As described above, the Bad Creek upper reservoir was originally designed and licensed to
operate between 2,310 ft msl (full pond) and 2,150 ft msl (minimum pond level), resulting in a
160-foot maximum drawdown and an active storage of approximately 31,808 acre-ft with
approximately 29 hours of generation without pumping (5 hours of generation Monday through
Friday) with pump-back over the weekend. However, since January 1995, the upper reservoir has
predominantly operated more on a daily cycle above 2,250 ft msl for approximately 97 percent

of the time. Such operations result in maximized head and efficiency.

Constructing the new four-unit underground power complex could approximately double the
currently installed generating and pumping capacity at Bad Creek and would reduce the available
run time. In addition, the new power complex may contain variable-speed units, which would
have the invaluable ability to regulate in both the generating and pumping modes, thus providing
frequency regulation to support the integration of Duke Energy’s ever expanding, intermittent

renewable energy resources.

The pump-turbine/motor-generator unit at the Bad Creek 11 Complex is estimated to generate
between a minimum of 106 MW to 163 MW to a maximum of 425 MW (depending on the
starting head differential), allowing it to provide between 163 MW to 319 MW of incremental
reserves individually. As each additional unit is brought online, up to 425 MW of capacity and
between 163 MW to 319 MW of incremental reserve capability can be added. If variable-speed
unit technology is selected, this will give the plant the capability of bringing each unit from
standstill to full load generation in less than 1.5 minutes.

In the pump mode, it is estimated each unit will be capable of starting at a minimum input power
of 308 MW to 372 MW (depending on the head) at low speed and rapidly ramping to 464 MW at
high speed as necessary to support grid operations. From synchronous condense operation, each
unit can reach full load in approximately one minute. From a cold start, each unit can reach full
load operation in less than six minutes. Similar to the continuum of incremental reserves
achievable in turbine mode, the units can provide a significant range of decremental reserves in
the pump mode by coupling each unit’s 93 MW to 108 MW input range with the ability to

operate more or less units.
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Operational studies for the existing (and planned uprated) Bad Creek Project, the Bad Creek Il
Complex (4 x 350 MW), and for both plants operating simultaneously have been performed for
Duke Energy. The purpose of this study was to estimate the following operational characteristics
in both the turbine and pump modes over the entire range of upper reservoir operations (2,310 ft
msl to 2,150 ft msl):

e Run time durations in both the turbine and pump mode (hours)
e Station output and input over the entire head range (MW)
e Energy output and input over the entire head range (MWh)

Table 5.6-1 presents a summary of results of this study.
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Table 5.6-1. Preliminary Energy and Run Time Studies Summary

Existing Uprated Bad Creek — Maximum Flow

Item Turbine Mode Pump Mode
Duration (hours) 20 26
MWh 30,379 38,803
Maximum Power (MW) 1,695 1,595
Item Turbine Mode Pump Mode
Duration (hours) 23 26
MWh 31,440 38,803
Maximum Power (MW) 1,426 1,595

Proposed Bad Creek Il Complex Project — Maximum Flow

Item Turbine Mode Pump Mode
Duration (hours) 20 26
MWh 31,295 38,360
Maximum Power (MW) 1,687 1,617

Proposed Bad Creek 11 Complex Project — Best Efficiency

Item Turbine Mode Pump Mode
Duration (hours) 23 26
MWh 31,945 38,360
Maximum Power (MW) 1,433 1,617

Existing Uprated Bad Creek and
Proposed Bad Creek 11 Complex Project — Maximum Flow

Item Turbine Mode Pump Mode
Duration (hours) 10 13
MWh 30,833 38,579
Maximum Power (MW) 3,382 3,212

Existing Uprated Bad Creek and

Proposed Bad Creek 11 Complex Project — Best Efficiency

Item Turbine Mode Pump Mode
Duration (hours) 115 13
MWh 31,692 38,579
Maximum Power (MW) 2,859 3,212

R
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5.7  Current License Requirements (18 CFR
§5.6(d)(2)(V)(A))

A 50-year license to construct and operate the Bad Creek Project was issued by FERC to Duke
Energy on August 1, 1977. This license is subject to the following terms and conditions set forth
in Form L-11 (Revised October 1975, 54 FPC 1864) entitled "Terms and Conditions of License
for Unconstructed Major Project Affecting the Interests of Interstate or Foreign Commerce," and
terms and conditions designated therein. Duke Energy has assumed responsibility of complying
with all the requirements of the Original License (effective August 1, 1977) as well as all
subsequent orders, amendments and Water Quality Certifications pursuant to Section 401 of the
CWA. Please see Section 1.6 for a list of license amendments submitted since the original

licensing.

5.8  Generation and Outflow ((18 CFR 85.6(d)(2)(v)(B))

A summary of Project generation and outflow for the five years preceding filing of the PAD is
provided in Table 5.5-2 and Table 5.5-3.

5.9  Current Net Investment (18 CFR 85.6(d)(2)(v)(C))

Net investment is assumed to be the original cost plus the cost of additions and betterments
minus the accumulated depreciation balance for the Project assets. The current net investment in
the Project (through December 31, 2020) is approximately $526,789,016. This value should not

be interpreted as the fair market value of the Project.

5.10 Compliance History (18 CFR 85.6(d)(2)(v)(D))

To the best of Duke Energy’s knowledge and based on a review of historical records, the
Licensee has been and continues to be in compliance with the applicable terms and conditions of
the FERC license, and there have been no license violations or recurring situations of non-

compliance over the license term.
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5.11 Potential for New Project Facilities (18 CFR
85.6(d)(2)(vi))

Duke Energy is considering the construction of a new powerhouse (Bad Creek |1 Complex)

within the existing footprint of the Bad Creek Project. See Section 5.6.

5.12 PURPA Benefits (18 CFR §5.6(€))

Duke Energy will not be seeking benefits under Section 210 of the Public Utility Regulatory
Policies Act (PURPA) of 1978 for qualifying hydroelectric small power production facilities in
§292.203 of this chapter.
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6 Description of the Existing Environment and
Resource Impacts (18 CFR 85.6(d)(3))

This section provides a description of the Project’s Existing Environment and Resource Impacts
as required by 18 CFR 85.6(d)(3). This section provides a description of the Project’s existing
conditions and the results of investigations, evaluations, and consultations conducted by Duke
Energy to date, addressing the following resource areas:

e Geology, Topography, and Soils;

e \Water Resources;

e Fish and Aquatic Resources;

e Wildlife and Botanical Resources;

e Floodplains, Wetlands, Riparian and Littoral Habitat;
e Rare, Threatened and Endangered Species

e Recreation and Land Use;

e Aesthetic Resources;

e Cultural and Tribal Resources; and

e Socioeconomic Resources.

Each resource section contains a description of the existing environment, an account of potential

Project-related effects and a description of existing and proposed PM&E measures.

The following sections include brief assessments of potential impacts of continued operation of
the existing Project, as well as potential impacts resulting from the construction and operation of
the Bad Creek Il Complex. Duke Energy notes these resource impact assessments are
preliminary and will be refined through the ILP based on additional information becoming

available through ongoing or future studies and consultation with relicensing stakeholders.

In addition to the extensive references listed in Section 9, the resource assessments described in
this PAD draw from preliminary studies and evaluations performed for Duke Energy in the

summer and fall of 2021:

e A Natural Resources Assessment (NRA), including surveys for wetlands and
jurisdictional waters of the U.S., federally protected species habitat, and classification of

natural/vegetation communities, carried out by HDR Engineering, Inc. (HDR). The two-
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phase assessment covered (1) the 436-acre, approximately 9.25-mile-long Bad Creek to
Jocassee transmission line corridor in June of 2021 and (2) 1,314 acres of the balance of
the area of influence including the structures and features of the existing Project (i.e.,
Bad Creek Reservoir and dams, inlet/outlet structures in the upper and lower reservoirs,
water conveyance system, underground powerhouse, tailrace tunnels, transmission
facilities, driveways, parking lots, maintenance buildings, open areas, access roads, and

undisturbed forested areas) in September of 2021 (Appendix E).

e A desktop fish entrainment evaluation performed by Kleinschmidt Associates (Appendix
F).

e Bat surveys (acoustic, habitat, and mist net surveys) of the area of influence performed

by Environmental Resources Management (ERM) (Appendix G).

As further described in the following sections, major PM&E measures, which are primarily
focused on fisheries, water quality, and recreation, are established by the existing Bad Creek
Project license Exhibit S (Environmental Study Plans), Duke Energy and SCDNR MOU and 10-
Year Work Plans, and the KT Project Relicensing Agreement. These agreements and plans, in
combination with studies performed for the relicensing of the KT Project and information
available from natural resource agencies, provide a sound basis for preliminary evaluation of
potential environmental impacts and identification of potential protection measures for the
construction and operation of the Bad Creek Il Complex.

The ILP will provide a collaborative opportunity for early scoping of potential impacts of
construction and operation of the Bad Creek 11 Complex. Resource impacts will be studied
through focused relicensing studies, where required, to provide additional information to
complement historical, ongoing, and recent site-specific studies, and evaluated in Duke Energy’s
license application. The ILP will also provide a collaborative opportunity for Duke Energy to
consult with agencies and other stakeholders to identify PM&E measures to be continued
through the New License term, additional PM&E measures required to address impacts of
construction and operation of the Bad Creek Il Complex, and environmental monitoring

requirements for construction.

The ILP documents, including the FLA to be filed by Duke Energy in 2025, will serve as the
basis for the NEPA document, which will be prepared by FERC. The ILP documents may also
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support other major regulatory permits and approvals required for construction of the Bad Creek

Il Complex.

6.1 Description of the River Basin (18 CFR 85.6(d)(3)(xiii))

6.1.1 Area of Basin and Length of Streams (18 CFR
85.6(d)(3)(xiii)(A))

The Project is located in the headwaters of the Savannah River Basin (Hydrologic Unit Code
[HUC] 030601), which has an area of approximately 10, 577 mi? and drains portions of the Blue
Ridge, Piedmont, and Coastal Plain (Figure 6.1-1). Approximately 55 percent of the Savannah
River Basin is in Georgia (5,821 mi?), 43 percent is in South Carolina (4,581 mi?), and 2.0
percent (175 mi?) is in North Carolina. The Project, along with the other two Duke Energy
reservoirs associated with the KT Project (i.e., Lake Jocassee and Lake Keowee) drain

approximately 439 mi? or just four percent of the entire Savannah River Basin.

Lake Jocassee, which operates as the lower reservoir for the Bad Creek Project, was formed by
impounding the Keowee River at river mile (RM) 343.6, just downstream of the confluence of
the Whitewater and Toxaway rivers. Lake Jocassee has a drainage area of 145 mi?, a surface area
of approximately 7,980 acres, and approximately 92 miles of shoreline at full pond (1,110 ft msl)
(HUC 0306010101). Water from Lake Jocassee flows directly into Lake Keowee, which was
formed by impounding the Keowee River and the Little River, and the two impoundments are
connected through an excavated canal creating one large impoundment. Lake Keowee has
approximately 388 miles of shoreline with a surface area of approximately 17,660 acres at full
pond (800 ft msl).

Downstream of Lake Keowee is the Hartwell Dam (RM 289) and based on 73 years of
continuous inflow data, annual average inflows to the KT Project account for 28 percent of
inflows into Lake Hartwell (Duke Energy 2014a). There are several Georgia Power dams located
in North Georgia on tributaries that flow into Lake Hartwell as well as other smaller
impoundments on tributaries within the Savannah River Basin that contribute to the overall water
resources of the Savannah River Basin. Other major dams on the mainstem Savannah River
including the Richard B. Russel Dam (RM 259) and the J. Strom Thurmond Dam (RM 222),
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along with other smaller dams and diversion structures, are located downstream of the Bad Creek
and KT Projects along the Savannah River before the river terminates at the Atlantic Ocean near
Savannah, Georgia, approximately 220 miles downstream of J. Strom Thurmond Dam and Lake
(also known as Clarks Hill Lake) near Augusta, Georgia.
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Figure 6.1-1. Savannah River Basin and Project Location
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The Project, Project facilities, and the western portion of Lake Jocassee are situated in the
Whitewater River watershed (HUC 030601010104), which has an area of 80.3 mi2. The
Whitewater River is approximately 14.6 miles long from its headwaters in Transylvania County,
North Carolina to its confluence with Lake Jocassee in South Carolina. The elevation near the
headwaters is approximately 3,550 ft msl and the mouth is at 1,108 ft msl; the large elevation
difference between the headwaters and the river mouth has helped to form two of the region’s
tallest waterfalls, the Upper Whitewater Falls and the Lower Whitewater Falls. The Upper
Whitewater Falls in North Carolina near Cashiers is the highest waterfall east of the Rocky
Mountains with a height of approximately 411 ft. The Lower Whitewater Falls, located just
downstream of the upper falls in South Carolina, drops another 400 ft. The average flow at the
mouth of the Whitewater River is approximately 76 cfs (USEPA 2019a).

The eastern portion of Lake Jocassee is fed primarily by the Toxaway River, which originates in
Transylvania County, North Carolina, at an elevation of approximately 4,000 ft msl. The
Toxaway River is approximately 21 miles long, and discharges into the lake at approximately
508 cfs (USEPA 2019b). Similar to the Whitewater River Basin, the terrain is rugged and
significant elevation drops over the length of the river result in waterfalls and cascades (e.g., Mill
Creek Falls, Laurel Fork Falls). The Horsepasture River is also major tributary to Lake Jocassee
(HUC 030601010103) with an area of 36 mi? and an average discharge of approximately 141 cfs
(USEPA 2019c).

The Project transmission line corridor extends through a small portion of the Upper Little River-
Lake Keowee watershed (HUC 030601010302) and terminates at a grid intertie station at the
Jocassee Pumped Storage Station in the Cane Creek-Lake Keowee watershed (HUC
030601010201) (Figure 6.1-2). These three watersheds are located within the northwestern
portion of the Seneca sub-basin (HUC 03060101) (1,028 m?) within the larger Savannah River
Basin (see Figure 6.1-1).
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The Bad Creek upper reservoir has a drainage area of approximately 1.5 mi?. Prior to
impoundment, the (now submerged) Bad Creek and West Bad Creek were tributaries of Howard
Creek (a tributary to Lake Jocassee) near the toe of the Main Dam and West Dam, respectively.
Seepage through the two earthen dams now flows into Howard Creek near the toe of each dam.
Average seepage flows from the Main Dam and the West Dam are approximately 5.0 cfs
combined. Flow data from the now-retired U.S. Geological Survey (USGS) gage on Howard
Creek (USGS 02184475 HOWARD CREEK NEAR JOCASSEE, SC), which drains an area of
approximately 2.16 mi?, for the available period of record (1989-1996) are included in Table
6.1-1 (see Figure 6.1-2 for gage location). Howard Creek joins Limber Pole Creek approximately
0.8 miles downstream of the USGS gauge and flows into Lake Jocassee approximately 1 mile

downstream of the confluence with estimated annual discharge of 38 cfs (USEPA 2019d).

Table 6.1-1. Annual Flow Data for Howard Creek (1989-1996)

1989 10.9
1990 12.9
1991 6.85
1992 7.08
1993 7.79
1994 6.08
1995 6.06
1996 7.4

Source: USGS 02184475 HOWARD CREEK NEAR JOCASSEE, SC
https://waterdata.usgs.gov/nwis/inventory/?site_no=02184475&agency_cd=USGS

6.1.2 Climate

The climate in the Savannah River Basin varies due to the differences in the topography from the
headwaters near the Project to the river mouth at the Atlantic Ocean. Upstate South Carolina has
four distinct seasons and the climate of the entire state is classified as a humid, subtropical

climate. The climate at the Project is affected by the presence of the Blue Ridge Mountains, the
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relative location of the state in the northern mid-latitudes, and elevation; the mountains protect

the area from cold air masses from the northwest, which helps keep the winters relatively warm.

The National Weather Service maintains a weather station at the Oconee County regional airport
in Clemson, SC, about 3 miles southeast of Lake Keowee. At this location, average July high
temps are about 91 degrees Fahren