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Stakeholder Team 



Keowee-Toxaway Hydro Relicensing 
(FERC Project No 2503) 

KEOWEE-TOXAWAY STAKEHOLDER TEAM MEETING 
Thursday, February 10, 2011 

AGENDA 
 

Location: Duke Energy Wenwood Operations Center 
 425 Fairforest Way 
 Greenville, SC  29607 
 
 
10:00 AM Preliminaries 

• Introductions 
• Safety Brief 
• Agenda Review 
• Announcements 
• Meeting Summary Approval 
• Team Member Topics 
• Relicensing Schedule 
• Update on Resource Committee Activities 

10:30 AM Public Comment Period 

11: 00 AM Update on Final Pre-Application Document (PAD) and Comments 

12:00 N Lunch 

12:45 PM SC Dept of Archives & History – Responsibilities and Interests in 
Keowee-Toxaway Relicensing 

  Oconee County – Responsibilities and Interests in Keowee-Toxaway 
Relicensing 

  Pickens County – Responsibilities and Interests in Keowee-Toxaway 
Relicensing 

  Anderson Chamber – Responsibilities and Interests in Keowee-
Toxaway Relicensing 

2:45 PM Wrap Up 

• Round Table 
• Next Steps 

2:30 PM Adjourn 
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Stakeholder Team Meeting Summary 
Keowee-Toxaway Hydro Project Relicensing 

FERC No. 2503 
 

Date:  Thursday, February 10, 2011 
Location: Duke Energy Wenwood Operations Center 
 
Team Members Present 
Juan Brown, Anderson Chamber 
Dyke Spencer, Anderson Chamber 
Chuck Smith, AQDI 
Jen Huff, Duke Energy 
Jeff Lineberger, Duke Energy 
Bob Swank, FOLKS 
Ben Turetzky, FOLKS 
David Bereskin, Greenville Water 

System 
Frank Eskridge, Greenville Water 

System 
Tom Berenz, Keowee Vineyards 
Amin Davis, NCDENR 
Aaron Gadsby, Oconee County 
Art Holbrooks, Oconee County 
Chris Brink, Pickens County 
Nathalie Schmidt, Pickens County 

John Rudolph, Pickens Co. Water 
Authority 

Jodi Barnes, SCDAH 
Caroline Wilson, SCDAH 
Erin Owen, SCDHEC 
Bill Marshall, SCDNR 
Vivianne Vejdani, SCDNR 
Mark Dudley, SCDPRT 
Phil Gaines, SCDPRT 
Bob Faires, Seneca Light & Water 
Wes Cooler, SC Wildlife Federation 
Dave Hargett, SC Wildlife Federation 
Tony Niemeyer, The Reserve at Lake 

Keowee 
Chris Starker, Upstate Forever 
John Tynan, Upstate Forever 
Mark Cantrell, USFWS 
Tim Roberson, Warpath Development 

 
Other Participants 
Erin Culbert, Duke Energy 
Steve Johnson, Duke Energy 

Mark Oakley, Duke Energy 

 
Member Organizations Not Represented  
Eastern Band of Cherokee Indians NOAA Fisheries 
 
Facilitators 
Ken Kearns, Kearns & West Elana Kimbrell, Kearns & West
 
 
10:15 a.m. Introductions, Agenda Review, Announcements, and Safety Brief 
 
1. Kearns opened the meeting by welcoming participants and providing a safety 

briefing. He invited introductions and announcements, reviewed the agenda, and 
asked for approval of the meeting summaries from September 22nd (as additional 
edits had been made to the draft) and November 18th. Tynan asked if the PowerPoint 
presentations from past meetings would be posted on KTRel and if they would be 
part of the consultation record, since the meeting summaries themselves do not 
describe the content of these presentations. Kearns confirmed that they have been 
and will be posted in KTRel, and Huff confirmed they would be part of the record. 
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2. Kearns followed up on the previous meeting’s action items, announcing that he has 
uploaded the Catawba-Wateree Agreement in Principle to KTRel as an example of 
this type of document, and also posted a link to the Catawba-Wateree 
Comprehensive Relicensing Agreement.  

Action Item: Kearns & West will check that all interest statements received so 
far from members of the Stakeholder Team are posted on KTRel. 
Action Item: Kearns will mark the September 22nd and November 18th meeting 
summaries on KTRel as “approved.” 

3. Kearns announced that every member organization on the Stakeholder Team has 
signed the Charter. However, two organizations will no longer be members of the 
Stakeholder Team: the U.S. Forest Service and U.S. Army Corps of Engineers 
(USACE). The group discussed the continued participation of USACE despite this 
change in status. Members commented that the USACE representative to the Team, 
Virgil Hobbs, has been very active in meetings thus far, and Kearns noted that 
Hobbs would like to continue participating despite his agency’s decision. The group 
unanimously agreed to include Hobbs as a special participant in future stakeholder 
and resource committee meetings. 

Action Item: Kearns will notify Hobbs of the Stakeholder Team’s decision to 
include USACE as a permanent special participant. 

Schedule of Integrated Licensing Process (ILP) 
4. Kearns and then Huff presented an overview of the ILP process and schedule. 

Duke’s Notice of Intent and the Pre-Application Document (PAD) will be filed with 
FERC on March 15th (2011), thus initiating the FERC ILP relicensing process. 
Subsequently, FERC will issue a notice formally initiating the process and 
announcing its public scoping meetings that are part of its compliance with the 
National Environmental Policy Act process. Two meetings are currently proposed for 
June 15, one in the afternoon and the other in the evening. Both to be held at the 
Duke World of Energy.  Duke will notify those listed in Appendix A of the PAD of the 
FERC scoping meetings and Project tours. The purpose of the scoping meetings is 
primarily to help increase public understanding of the project, review existing 
conditions, obtain input on issues that need to be addressed, and identify information 
that needs to be developed with studies to address the issues. 

5. FERC will issue “Scoping Document 1” (SD1) identifying a preliminary list of issues 
FERC believes will need to be addressed in its Environmental Assessment (or 
Environmental Impact Statement).  SD1 will be made available for public comment. 
Comments are usually received on this document and incorporated into “Scoping 
Document 2.” The expected deadline for comments on SD1 and on the PAD is July 
15, and the expected deadline for Duke to file their proposed study plans is August 
29. Following this is a 30-day formal public comment period. It was clarified that, per 
the Charter, members of the Stakeholder Team may use these public comment 
periods just as the rest of the public can, despite having already provided comments 
on the Draft PAD. 

6. Huff added that there will be a (land-based) tour of Jocassee Pumped Storage 
Station on June 14 and one of Keowee Hydro Station on June 15. FERC site visits 
are part of its Integrated Licensing Process. Stakeholders who wish to participate in 
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the site tours need to register by sending an email to ktrelicensing@duke-
energy.com prior to May 12, 2011. 

Action Item: Huff will post the NEPA scoping meetings on the KTRel calendar.  
7. Kearns noted that FERC’s rules (including the ILP) are published in Title 18 of the 

Code of Federal Regulations (CFR).  FERC’s ILP (and ALP, TLP) handbook 
describes the ILP process more understandably.  There is a link to the handbook on 
KTRel.  

8. Huff stated that the Water Quantity & Operations RC will meet on February 16th to 
review the status of ongoing modeling efforts. The Aquatics RC is meeting on 
February 25th to review a statistical analysis of their fisheries data. All of the RCs will 
meet in April to discuss the final PAD and the specific comments relevant to each 
RC. These meeting dates are posted on KTRel.  

Updates on Resource Committees (RCs) 

9. Huff gave a presentation (see 

Changes from Draft PAD to Final PAD 

www.ktrel.com for copy of presentation) summarizing 
the 300 comments received on the Draft PAD from 12 of the Stakeholder Team 
member organizations. She described the changes that were made in response to 
the comments and the reasons why the rest of the suggested changes were not 
made. She noted that the contents of the PAD are still subject to change; one more 
internal review will take place prior to filing.  She reiterated the purpose of the PAD, 
which is to summarize relevant, readily accessible data. Providing the draft PAD for 
review by the Stakeholder Team was done voluntarily by Duke to improve the 
document and test systems for communicating and soliciting feedback. 

10. Huff explained that some of the suggested changes to the PAD were not 
incorporated because they are directed at environmental impacts from the creation of 
the lakes, while the relicensing process evaluates impacts from the present through 
the duration of the New License.  

11. Smith asked whether the record of consultation will show all comments received on 
the Draft PAD and indicate whether they were incorporated or not. The consultation 
record filed with the PAD will include all comments received by December 31, 2010, 
but will not indicate whether individual comments were incorporated or not (although 
a red-lined version of the Final PAD will soon be posted on KTRel).  

12. The group discussed transmission lines in the project area, and which are part of the 
project, and which are not. Cantrell wondered if a map showing which lines are part 
of the project could be provided, and it was pointed out that transmission line 
crossings will be included in the Shoreline Management Plan map, labeled as public 
infrastructure.  

13. Turetzky described some of the concerns that FOLKS have with the lack of 
enforcement of regulations on island use. Huff responded that there will be further 
opportunities to discuss specific concerns with the Shoreline Management Plan in 
future meetings of the SMP RC, as a new SMP will not be filed until 2014. Turetzky 
added that he would like to see monthly meetings of the Recreation and SMP RCs.  

Action Item: Huff will check that comments on the Draft PAD are posted in the 
appropriate folder on KTRel.  

12:15 – 1:15 p.m. Lunch  

mailto:ktrelicensing@duke-energy.com�
mailto:ktrelicensing@duke-energy.com�
http:\../../../�
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14. Wilson and Barnes presented the responsibilities and interests of the South Carolina 
Department of Archives and History (SCDAH) in this relicensing (see 

South Carolina Department of Archives and History – Responsibilities and Interests in 
the Keowee-Toxaway Relicensing 

www.ktrel.com 
for copy of presentation).  

15. The group was interested in viewing any additional information on historic sites in the 
project area that can be made available to them, and in providing for better markers 
to commemorate sites around the lakes.  

16. Holbrooks presented the responsibilities and interests of Oconee County in this 
relicensing (see 

Oconee County – Responsibilities and Interests in the Keowee-Toxaway Relicensing 

www.ktrel.com for copy of presentation). 

17. Brink presented the responsibilities and interests of Pickens County in this 
relicensing (see 

Pickens County – Responsibilities and Interests in the Keowee-Toxaway Relicensing 

www.ktrel.com for copy of presentation). 

18. Spencer presented the responsibilities and interests of Anderson Chamber in this 
relicensing. These interests are based around Lake Hartwell downstream from Lake 
Keowee. Their interests can be summarized as: economic; environmental; overall 
water resource management; and power-related (Anderson Chamber wants to have 
hydropower generation available in their area).  

Anderson Chamber – Responsibilities and Interests in the Keowee-Toxaway Relicensing 

The next Stakeholder Team Meeting is scheduled for June 16.  

19. Kearns & West will check that all interest statements received so far from members 
of the Stakeholder Team are posted on KTRel. 

Summary of Action Items 

20. Kearns will mark the September 22nd and November 18th meeting summaries as 
“approved” and re-post on KTRel. 

21. Kearns will notify Hobbs of the Stakeholder Team’s decision to include USACE as a 
permanent special participant.   

22. Huff will post the NEPA scoping meetings on the KTRel calendar. 

23. Huff will check that comments on the Draft PAD are posted in the appropriate folder 
on KTRel. 

24. Stakeholder Team Members will review their interest statements posted on KTRel, 
and update them as needed.  

http:\../../../�
http://www.ktrel.com/�
http:\../../../�
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Oconee County
KT I t t St t tKT Interest Statement

Art Holbrooks
Planning Director

Presentation Outline
• Overview of Oconee County

– People
– Land and Usage
– Natural Features
– Historical and Cultural  Assets

• Oconee County’s Interests in KT Relicensing

First……Some Basic Facts

• Located at Edge of Blue Ridge Mountains
• Western ‘Point’ of SC
• 640 sq. miles 
• Touches 3 States and 10 Counties (2 in Touches 3 States and 10 Counties (2 in 

SC, 5 in GA, 3 in NC)
• Economy Traditionally Centered on 

Agriculture, Forestry and Textiles
• Reputation as a Rural (or Remote) Area 

with an Independent Population

Oconee County Today
• 70,000+ People
• Retirees Comprise Significant 

Proportion
• 2 Declared Micropolitan Statistical 

A  (U b  Cl t  f ≥10 000)Areas (Urban Cluster of ≥10,000)
• Economy Centered on High-Tech 

Industry, Agriculture, and (Increasingly) 
Tourism

• Transitioning from Rural to Sub-Urban 
Community (with all that means)

The People

Two Major Population Booms in Last Century

Number 1:  Beginning of Century

Major Factor was Growing Textile 
Industry Attracted People Seeking 
Steady Employment

Number 2: End of Century

Major Factor was 
Combination of ‘Flight to 
Sunbelt’ and Retirees 
Discovered Oconee County

Oconee County Population Over Time
Year 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000

Population 23634 27337 30117 33368 36512 39050 40204 40728 48611 57494 66215

% Change 16 10 11 9 7 3 1 19 18 15
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Population

19.40%
18.30%

20.00%
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Percentage of Growth in Oconee, 1950-2000
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Census Bureau MSA Map

Oconee County: 
Link Between 
Greenville and 

Atlanta

Total Population vs. School Population
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p

Approximate School 
Population Trend

Population Distribution

Relative Comparison:
Females in Oconee vs. Pickens

Note the disparity in trend in early 20’s (presence of universities) as well 
as the ‘bulge’ in late 50’s-70’s

Pickens Co. Oconee Co.

Relative Comparison:
Males in Oconee vs. Pickens

Again, disparity in young adults and retiree age

Pickens Co.
Oconee Co.
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Components of Population Change 
in Upstate South Carolina, 1990-2000

Total 
Percent 
of Total 

Percent of 
T t l

Source of Change

County
Total 

Change
Number 
of Births

Number of 
Deaths

Natural 
Increase 
(Births + 
Deaths)

Change 
Due to 
Natural 
Increase 

(%)

Net 
Migration

Total 
Change 
Due to 

Migration 
(%)

8,721 7,629 5,716 1,913 21.9 6,808 78.1

Where 
the 

People 
Live

Where’s 
the 

Money?

The LandThe Land

Land Use 
in 

Oconee 
County

USE
Total 

Acreage
Rank of 

Use

Residential Single Family 66,502 4

Residential Multi-Family 235.65 11

Condo 133.45 12

Commercial-Service 2,032 8

Commercial-Industrial 1,791.83 9

Transportation, 
Communications, and 
Utilities

3,964.83 6

Agriculture 89,214.46 3

Extraction 82.2 13

Recreation 5,055.14 5

Forest (Private) 109,600.17 1

National and State Forest 89,248.75 2

Multi Use 1,204.01 10

Undeveloped 2,718.11 7

Not Apparent 54.19 14

Based on 2008 Information

Current 
Land Use
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Future 
Land Use

CLASSIFICATIONS
AGRICULTURE PRESERVATION
RURAL
RURAL VILLAGE
RURAL SUBURBAN
SMALL TOWN URBAN
RESIDENTIAL
PUBLIC / RECREATIONAL
INDUSTRIAL

3 Separate Physiographic Zones

Pi d t
Foothills

Mountains

Piedmont

Oconee 
County’s 
Topography:

A Major Factor j
in Defining the 
Development of 
Oconee County

Unique Limitations on Development

Public Lands 

Including Sumter National Forest and Clemson 
University (Approximately 90,000 acres)Hydro and Nuclear Projects 

Including Lakes Keowee, Jocassee, Hartwell, 
Yonah, Tugalo; 

Oconee Nuclear Facility

Almost 1/3 of Total Area in County is Considered 
Impractical or Impossible to Develop

AND…

Oconee County 
is 

Almost
an 

Island

Natural Features
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A Picture is Worth…….

Historical and Cultural Assets

A Few More Pictures….. Historic Sites

Interests

Construct and Maintain Safe 
and Properly Operating

Structures and Facilities

Minimize risks to person and property

Provide for stability in use and access

Promote planning and efficiency in 
government
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Protection and Conservation 
of Natural Resources

Limit unnecessary negative impacts 
that  may stem from the operation

Mi i  id ifi d bl  Mitigate identified problems 
Conserve sensitive areas unsuitable 

for development
Comply with federal and state 

mandates

Protect Water Quality

 Perform duties established through police  
powers delegated by state to protect 
health, safety and welfare 

 I l   l  l d  i   Implement  goals related to protecting 
water quality set forth in Comprehensive 
Plan

 Recognize responsibility as steward of 
‘head’ of the watershed

 Comply with federal and state mandates

Protect Water Quantity

Implement goals related to protecting 
water quantity set forth in 
Comprehensive PlanComprehensive Plan

Maintain capacity of water needed to 
both serve today’s needs, and provide 
for a prosperous future for people of 
Oconee County

Manage Land Use

Identify levels of service needed to 
provide for population density near KT

Ensure land use policies and regulations 
are adequate to accomplish goals set 
f th i  C h i  Plforth in Comprehensive Plan

Avoid possible incompatibility or conflict 
between county standards, and SMP 
and/or other Duke Energy policies and 
requirements

Promote standards applicable near the 
lake that improve the lives of all Oconee 
County residents

Enhance Economic 
Development

Ensure KT lakes continue to attract 
investment to the region

Expand lake-related tourism as 
component of Economic Development component of Economic Development 

Secure anticipated benefits to the local 
economy from facility maintenance and 
upgrades 

Utilize KT lakes as a tool in attracting 
potential business to the area

Enhance Recreation

Utilize KT lakes as significant 
resource in effort to promote eco-
tourism in Oconee County

Ensure adequate public access to Ensure adequate public access to 
lakes

Expand public-private partnerships to 
increase recreational activities in most 
cost-efficient manner possible
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Enrich Quality of Life for 
Oconee County Citizens

Promote of the continuation of what 
has become a major component of the 
county’s identity (i.e. the lakes)y y ( )

Facilitate the expansion of a talented, 
diverse, and relatively prosperous 
population base attracted to the 
region in large part by the existence of 
the lakes

Questions/Comments
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Pre‐Application Document: 
Changes from Draft to Finalg

February 10, 2011

1

Purpose of the PAD

• Summarize relevant, readily accessible data

• Enable FERC & stakeholders to 

Not the License Application!!

– identify issues and related information needs, 

– develop study requests and study plans, and 

– prepare documents analyzing any license 
application that may be filed

2

Purpose of the Draft PAD

Voluntary effort to 
improve the PAD 

• Process & 
communications

• Missing or 
misinterpreted  data

• Contacts

• Consultation record

3

Comments

• Advocates for Quality Development
• Eastern Band of Cherokee Indians
• Federal Energy Regulatory Commission
• Friends of Lake Keowee Society
• Greenville Water System 300• Pickens County
• SC Department of Archives & History
• SC Department of Natural Resources
• SC Department of Parks, Recreation & Tourism
• SC Wildlife Federation
• Upstate Forever
• US Fish & Wildlife Service

4

300

General Changes from Draft

• License Expiration Date: August 31, 2016

• Jocassee Runner Upgrade

• Reservoir Volumes: Technical Library

• River Miles

5

River Miles

• Plan Development Process Descriptions: Appendix H

• Volume number with page numbers

• Misc. editorial comments (corrections, data labels in 
tables, clarifications)

Section 1.0

Actions & Changes
• Clarified license status of Oconee Nuclear 
Station & Bad Ck

Other Requests

6

Other Requests
• Metric equivalents

• Supporting downstream water use should be 
listed a primary Project purpose
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Section 3.0

Actions & Changes
• FERC Scoping Meeting: June 15, 2011
• Noted that only agencies with 4e 
mandatory conditioning authority 
can use the dispute resolution

7

can use the dispute resolution 
process

• Pickens Library
• Requests regarding copies of 
documents, submittal of comments, 
etc. 

Section 4.0

Actions & Changes

• Land within Project

• Population data

• Jocassee spillway sill elevation

• Dependable generating capacity

8

• Dependable generating capacity

• 2010 operation data

• “Typical” operating bands

• ONS operating constraints: regulations 
vs. requirements

• USACE‐SEPA Comprehensive Report
• ONS modification feasibility assessment

• Comprehensive report availability

Section 4.0 (continued)

Actions & Changes

• Law enforcement agreements 

• 1968 Agreement: Appendix G

hd l

9

• Water agreements withdrawal 
limits

• Greenville Water System lost 
energy charges

• Compliance history: Accident 
reporting

Section 4.0 (continued)

Other Requests

• Additional Authorized 
Agents

• Potential future

10

• Potential future 
hydroelectric facilities

• Project transmission lines

• All facilities should have 
same license term

• Rule curve

Section 4.0 (continued)

Other Requests

• Hartwell below Keowee

• Property outside the Project 
Boundary

• Exhibit K maps

11

• Exhibit K maps

• Compliance with 1968 
Agreement

• Expand discussion of  & revise 
Keowee‐Toxaway Fisheries 
MOA

Section 5.0

Actions & Changes

• NC basin description

• Nationwide Rivers Inventory

• National Wild & Scenic River 
d i i ib i

12

designation tributaries

• Date range for stream gages

• Additional geographical 
information

• Number of homes along 
Keowee
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Section 5.0 (continued)

Actions & Changes
• Reviewed 2010 Seneca River 

watershed report by NRCS
• SC Savannah River water use 

13

Other Requests

• Identify needed stream 
gages & commit to install 
them

Section 6.1 Geology & Soils 

Actions & Changes

• Extensive rewrite of geology 
information

14

information

• Pre‐PAD Erosion

• Meteorological data

• Land cover evaluation

Section 6.2 Water Resources

Actions & Changes

• Longitudinal profile of 
Project

• List recreational uses in 6.5

15

• 2010 SCDHEC Savannah 
River assessment

• 2010 water quality data

• Deleted general discussion 
of reservoir water quality 
issues

Section 6.2 Water Resources 
(continued)

Actions & Changes

• UIF data report

• Lake Keowee as one basin

• Duke data is mainstem data

16

• Dissolvable materials

• Dimirkanli thesis

• Impacts of upland activities on water 
quality

• Expand list of WQ parameters

Section 6.2 Water Resources 
(continued)

Other Requests

• Article 13

• WQ protection 
measures

17

measures

• Reasons tributaries 
don’t meet designated 
uses

• Mid‐2000s turbidity 
levels

Section 6.3 Fish & Aquatic 
Resources
Actions & Changes

• Essential Fish Habitat

• Qualitative assessment of Project effects on littoral fish 
habitat

• NCWRC monitoring results

18

• NCWRC monitoring results

• Woody debris

• Non‐native fish species

• Phytoplankton & zooplankton

• Significant Natural Areas

• Population trends, statistical analysis

• Jocassee tributaries & spawning
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Section 6.3 Fish & Aquatic 
Resources (continued)

Other Requests

• Trout classification for 

19

Jocassee

• Fishing effort & harvest 
variability

Section 6.4 Wildlife & Botanical 
Resources

Actions & Changes

• Lake Keowee Riparian Habitat 
evaluation results

20

• Study amphibians & reptiles

• Update dated references

Other Requests

• Lake levels for NWI survey

Section 6.5 Recreation, Land Use, 
and Shoreline Management
Actions & Changes

• Additional recreational activities

• History of Exhibit R

• RMP replaces Exhibit R

F h d l f

21

• Fee schedule for access areas

• Jocassee Gorges reserved lands

• Access areas in Project 
Boundary

• North Saluda Reservoir

• RMP satisfies RUN study 
findings re passive recreation

Section 6.5 Recreation, Land Use, 
and Shoreline Management (continued)

Actions & Changes

• Jocassee Gorges acreages

• RMP implementation schedule

• County Comprehensive Plans

22

Other Requests

• SMGs 

• Link County Comprehensive 
Plans with SMPs

Section 6.5 Recreation, Land Use, 
and Shoreline Management (continued)
Other Requests

• Link commercial marinas & 
county‐approved subdivisions

• Shoreline classification targets & 
maximums

23

maximums

• Remediate SMP “impacts”

• Island use enforcement

• Previously‐owned recreation 
lands in Project Boundary

Section 6.7, 6.8 Cultural & 
Socioeconomic Resources
Actions & Changes

• Extensive rewrite: Indian removal, Walhalla, historic 
structures in Project, previous archaeological surveys

• Consultation with tribes

N i Si Mil

24

• Norris, Six Mile

• Employment data

Other Requests

• Management activities
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Section 7.2.1, 7.2.2 Project Effects 
– Water Resources, WQ Standards

Actions & Changes

• Typical = non‐drought

• Analytical reporting limits

25

Other Requests

• NRC role in hydro licensing

• Sediment & nutrients

Section 7.2.3 Project Effects –
Aquatic Resources

Actions & Changes

• Fish Populations & Nutrients

• Defined lake zones

• Project‐related & cumulative fishery 

26

j y
impacts

Other Requests

• Fish passage facilities

• Tributary stream fragmentation

Section 7.2.4 Project Effects –
Terrestrial Resources
Actions & Changes

• Effects of Keowee drawdown 
on downstream releases

• RTE species

• Change in Keowee

27

• Change in Keowee 
drawdowns

Other Requests

• Loss of habitat 

• Project construction

Section 7.2.5 ‐ 7.2.8 Project Effects –
Recreation, Aesthetic & Socioeconomic 
Resources

Actions & Changes

• Boating safety concerns

• SMP & erosion impacts

• ONS Economic Value
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• Schedule for updating RUN 
study & RMP

Other Requests

• Additional facility needs

• Ideal target boat density

Section 7.3 Proposed Studies

Actions & Changes

• Lake Keowee WQ Model

• Monitoring in coves

• More current WQ data

L k J Sh li E i
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• Lake Jocassee Shoreline Erosion

• RUN study survey distribution

• WSS geographic scope

• Habitat for RTE species

• Target reservoir levels

• Define roles of team members

Section 7.3 Proposed Studies 
(continued)

Other Requests

• Aquatics: fish entrainment, spawning, mussels, trout 
reproduction, tributary streams

• Erosion: identify causes mitigation

30

• Erosion: identify causes, mitigation

• SMP: link to County Comprehensive Plans, shoreline land 
use changes, targets for classifications 

• KT Fishery Resources MOU, Aquatic Plant Management, 
Exotic Species Management Plans

• License compliance study
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Section 7.3 Proposed Studies 
(continued)
Other Requests

• Boating regulation & SMP 
enforcement study

• Public recreation lands inventory

• WQmodel: additional

31

• WQ model: additional 
parameters, cove model, raw 
data, nutrients, watershed

• ID chokepoints at drawdown 
levels

• Total economic impact

Section 8.0 Comprehensive Plans 

Actions & Changes

• Superseded Comprehensive 
Plans

32

Other Requests

• County Comprehensive 
Plans

Appendices & Notice of Intent

Actions & Changes

• A: updated contacts

• D: Most current study plans

• E: Records through 2010

G 1968 A

33

• G: 1968 Agreement

• H: Plan Development Process 
Descriptions

• City of Brevard

Next Steps

• Finalize Internal Review

• Produce

• Hard copies

• Website

• Submit to the FERC: 

March 15

34

Questions

35
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Before

Then…….. After

Who is Pickens County? Demographics

1960 46,030

1970 58,956

1980 79,600

1990 93,896
Pickens

POPULATION DENSITY

2000 110,757

2010 120,600

2020 135,920

2030 150,420

6 0 63

Miles

Pickens

Easley

Liberty

Norris

Clemson

Central

Six Mile

Major Roads

Rivers/Streams

Lakes

Municipal Limits
PICKENS COUNTY

South Carolina
August 2010

Department of Community Development

Who is Pickens County? 
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What are our Responsibilities as a Local 
Government?

•Public Safety

•Assessment and Levy of 
Certain Taxes

•Maintenance and 

•Recreation

•Economic Development

•Airport

Lib  S i
Maintenance and 
Construction of Roads and 
Bridges

•Provision of Sewer Services

•Solid Waste

•Planning

•Library Services

•General Administrative 
Services

Why is Pickens County interested in the KT 
Re‐licensing and why are we here? 

To us, our “Statement of Interest” is fairly 
evident – Duke Power (Energy) stuck these 
two large bodies of water on the western two large bodies of water on the western 
side of Pickens County and we have to 
figure out how to deal with them and make 
them work for us.

Why is Pickens County interested in the KT 
Re‐licensing and why are we here? 

Reactionary:

Minimization and mitigation of perceived negative affects 
“Project” may have on Pickens County citizens

l•Environmental

•Developmental

•Safety of Users

Why is Pickens County interested in the KT 
Re‐licensing and why are we here? 

Proactive:

Enhancement and Utilization of “Project” by Pickens 
County and its citizens

f•Access to “Project” for Recreation

•Economic Development

•Expanded Tax Base and Revenue

•Land Use Controls –
Shoreline Management/Future Land Use 

Pickens

CHARACTER AREAS

6 0 63

Miles

Easley

Liberty

Norris

Clemson

Central

Six Mile

Major Roads

Rivers/Streams

Lakes

Municipal Limits

HWY 153 Extension-Proposed
Keowee-Toxaway
Agricultural Preservation
Rural Residential
Residential Growth
Urban Residential

Neighborhood Commercial Center
Community Commercial Center
Commercial Gateway Corridor
Workplace Centers
Educational and Institutional
Recreation and Open Space

PICKENS COUNTY

South Carolina
August 2010

Department of Community Development

Residential Property Taxes
Accommodations Taxes

User Fees
Sales Taxes

Commercial Property Taxes

User Fees

Jobs
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Identify the nature and significance of historic properties that 
may be affected by project maintenance and operation, any 
proposed improvements to project facilities , and public access. 

Identify goals for the preservation of historic properties; 

Establish guidelines for routine maintenance and operation; 

Establish procedures for consulting with SHPOs, THPOs, Indian 
Tribes, historic preservation experts, and the interested public 
conccrning cffccts to historic properties and contr ibuting 
elements of historic districts . 

Archaeological sites are non-renewable resources. 

Once land-altering actions destroy the material 
remains and settings that comprise an archaeological 
site, they cannot be put back. 

Several federal and state laws seek to protect 
significant archaeological sites by first providing for 
their identification and preservation or study prior to 
permitting, licensing, funding, or assisting a project. 

Archaeology: 
SHPO's Interests and Responsibilities 

J Ddi Bam e •• PhD. 
SC Department of ArchiV<l • • lld H iotory 

State Hi.torie Pruervation OffiC(l 
jb"rnell@~cd .. h. 0111 te.ec. UI 

Section 106 requires FERC to take into account the 
effect of its undertakings on historic properties. 

FERC requires as a license condition that the licensee 
develop and implement a Historic Properties 
Management Plan (HPMP). 

Through an approved HPMP, FERC can require 
consideration and appropriate management of effects 
on historic properties throughout the term of license. 

In so doing, FERC meets the requirements of Section 
106 for its undertakings 



Understanding the 
context in which 
matcr iall'cmains 

arc found is integral 
to the interpretat ion I.t'-"" 

of archaeological 
sites. 
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Archaeology is the scientific study of 
human cultures through the 
documentation, recovery, analysis, and 
interpretation of material remains and 
environmental data. 

Archaeological remains 
consist of any items, fIfty 
years old or older , which 
were made or used by 
humans. These items 
include, but are not limited 
to, ceramic sherds, stone 
projectile points 
{arrowheads), watercrafts, 
bricks, worked wood, bone 
and stone, metal and glass 
objects, and human skeletal 
materials. 



Pre-Contact Occupation 
Upland Camps 

• Petroglyphs/Pictographs 
- Woodland, Mississippian and Ch"~)kE'e 13e' 
Cherokee Lower Town (Historic Native 
Euro-American Settlement - 1785-1890s 
German Settlement - 1850s-1900 
Transportation - 1800s 
C OttOIl Mills - 1890s 
Timbering & Agricultural Operations - 1890s-19608 
Leisure and Recreation 
Government Projects - New Deal Era Works 
Hydroelectr ic Power 
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South Carolina SHPO

Caroline Dover Wilson

Review and Compliance Coordinator

South Carolina State Historic Preservation Office

What is the SHPO?

 SHPO is the state historic preservation office, which 
was created as a part of the National Historic 
Preservation Act of 1966

 Each state has a SHPO although they all are 
d diff l  structured differently. 

 SHPOs are funded by monies from the National 
Park Service. 

The SC SHPO

 In South Carolina, SHPO was established in 1969 and is 
housed in the Department of Archives and History. The 
head of the agency is the State Historic Preservation 
Officer. 

 SC SHPO is a division of the Archives, and is headed by a 
deputy historic preservation officer. 

 SC SHPO currently has 10 staff members and 2 graduate 
assistants.

What we do…

 SC SHPO has two focus areas: Compliance, Tax 
Incentives, and Survey; and Registration, Grants, 
and Outreach.

Section 106 Process

 Kicks in when federal funding or permits 
are involved

 The federal legislation that calls for the 
examinati n f pr je t effe ts n hist ri  examination of project effects on historic 
properties

 Formal process for initiating consultation

 30 days to review by law

 We review close to 2,000 projects a year

 Review and Compliance Staff:

- Review and Compliance Coordinator

O  h l

Section 106 and the SC SHPO

- One archaeologist

- SCDOT Reviewer

- Savannah River Site Project Coordinator

- Review and Compliance Graduate Assistant
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Initiate Section 106 Process
Establish undertaking

Identify appropriate SHPO/THPO *
Plan to involve the public

Identify other consulting parties

No undertaking/no potential to cause effects

Undertaking is type that might affect historic properties

Identify Historic Properties
Determine scope of efforts
Identify historic properties

Evaluate historic significance
No historic properties affected

Historic properties are affectedHistoric properties are affected

Assess Adverse Effects
Apply criteria of adverse effect No historic properties adversely affected

Historic properties are adversely affected

Resolve Adverse Effects
Continue consultation

Memorandum of Agreement

FAILURE TO AGREE COUNCIL COMMENT

Things to Consider…

 The scale and nature of the undertaking
 Geographic Area (topography, adjacent 

development)
 Consider the effect…

-Physical changes

- Visual changes
- Changes in land use
- Changes to traffic patterns
- Changes to pedestrian patterns

Assess Effects

 No Historic Properties Affected (NHPA)

 No Adverse Effect (NAE)

 Adverse Effect (AE)

-Avoid

-Minimize

-Mitigate

The Benefits of Preservation

 Cultural

 Social

 Aesthetic

 Economic Economic

 Environmental

Questions?

Caroline Dover Wilson

SC SHPO/SC Dept. of Archives & History

(803) 896-6169

cwilson@scdah.state.sc.uscwilson@scdah.state.sc.us

Upcoming Events:
South Carolina Preservation Conference and National 
Register Board Meeting – Columbia

March 31 – April 1, 2011



From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: K-T Stakeholder Team Reminders
Date: Thursday, May 26, 2011 3:13:07 PM

For filenet – stakeholder team.  Thanks.
 
Jen Huff
Hydro Strategy & Licensing
980.373.4392
 

From: Nathalie Schmidt [mailto:nathalies@co.pickens.sc.us] 
Sent: Thursday, May 26, 2011 3:04 PM
To: Elana Kimbrell; Ken Kearns; Huff, Jennifer R; Barwick, Hugh; Garrison, Brett A
Cc: Chris Brink
Subject: RE: K-T Stakeholder Team Reminders
 
Hi Elana and everyone,
 
I have accepted a job with a different jurisdiction (City of Greenville, SC) and will no longer be
participating as the Alternate Team Member for Pickens County.  I want to let you know that I have
enjoyed collaborating with all of you and have been impressed by the KTRel stakeholder process.  I
regret stepping away from it now!  Best of luck to you and the team along the rest of the journey.
 
Nathalie Schmidt, AICP, LEED AP
Pickens County Community Development
Chris Brink, Director
www.co.pickens.sc.us
864.898.5956 ph
 

-----Original Message-----
From: Elana Kimbrell [mailto:ekimbrell@kearnswest.com] 
Sent: Thursday, May 19, 2011 1:50 PM
To: Lynn Breazeale; Mark Cantrell; Mark Dudley; mike.mastry@noaa.gov; Nathalie Schmidt;
paul.clark@ncdenr.gov; Phil Gaines; prescott.brownell@noaa.gov; Tom Berenz; Tim Roberson;
Tony Niemeyer; Tyler Howe; Vivianne Vejdani; wes.cooler@mac.com
Cc: Ken Kearns
Subject: K-T Stakeholder Team Reminders
 
Greetings Keowee-Toxaway Stakeholder Team,
 
This email is to remind you of several upcoming activities.
 
On Tuesday, May 17, the FERC issued its Notice and Scoping Document 1 kicking off FERC’s
“formal” involvement in the Keowee-Toxaway relicensing and several upcoming events in
quick succession.

·         FERC site visits to Jocassee Pumped Storage Station (1:00p-4:00p, June 14) and to
Keowee Hydro Station (8:00a-11:00a, June 15). More information can be found at:
http://www.duke-energy.com/keowee-toxaway-relicensing/jocassee-keowee-
tours.asp.

mailto:/O=DUKEENERGY/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=JAR1434
mailto:Nancy.Jessen@duke-energy.com
http://www.co.pickens.sc.us/


·         The last day to register for either or both of the site visits is TOMORROW (Friday,
May 20th). You will NOT be able to take part in the tours if you are not registered
or if you’re late to the tour.  You may register by emailing Jen Huff
(jennifer.huff@duke-energy.com) or ktrelicensing@duke-energy.com.

·         The FERC will hold two Public Scoping Meetings on Wednesday, June 15 (1:00p-
3:00p and 6:00p-8:30p) both in the Seneca High School Auditorium in Seneca, SC.

·         The next Stakeholder Team meeting will be on Thursday, June 16 at Table Rock
State Park in Pickens, SC.

Because public meetings such as these are frequently attended by media and elected
officials, it’s a good time to remember our agreements in the Charter (Section 10.f, pages
7-8) regarding Team Member Interactions with Media and Elected Officials. Please take a
few minutes to review that Charter Section (on KTRel).
 
Please let us know if there are questions or comments.  We look forward to seeing you in
mid June.
 
Elana and Ken
 
 
 
Elana Kimbrell
Associate
Kearns & West, Inc.
1110 Vermont Avenue NW Suite #950
Washington, DC 20005
 
202-535-7800, Ext. 113
202-535-7801 fax
Check out our new website: www.kearnswest.com
 
Please consider the environment before printing this email, and print double-sided.
 

CONFIDENTIALITY NOTICE:  This electronic communication (and
any files transmitted with it) may be
confidential, may contain information which is legally
privileged, or may be exempt from public disclosure.
They are intended solely for the use of the individual or
entity to whom this communication is addressed.
If you are not one of the named recipients or otherwise have
reason to believe that you have received
this message in error, please immediately notify the sender
and permanently delete this message from
your computer.  Any other use, retention, dissemination,
forwarding, printing, or copying of this e-mail
is strictly prohibited.

mailto:jennifer.huff@duke-energy.com
mailto:ktrelicensing@duke-energy.com
http://www.kearnswest.com/
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Keowee-Toxaway Hydro Relicensing 
(FERC Project No 2503) 

KEOWEE-TOXAWAY STAKEHOLDER TEAM MEETING 
Thursday, June 16, 2011 

AGENDA 
 

Location: Table Rock Lodge 
 158 E. Ellison Lane 

Pickens, SC  29671 
 
 
10:00 AM Preliminaries 

• Introductions 
• Safety Brief 
• Agenda Review 
• Announcements 
• Meeting Summary Approval 
• Team Member Topics 
• Relicensing Schedule 
• Update on Resource Committee Activities 

10:30 AM Public Comment Period 

11:00 AM Presentation on Dam Safety Management 

11:30 AM Debrief Scoping Meetings 

12:00 N Lunch 

12:45 PM  Discussion of Stakeholder Team Charter and Related Issues 

1:15  PM NCDENR Presentation – Responsibilities and Interests in Keowee-
Toxaway Relicensing 

1:45 PM SCWF Presentation - Responsibilities and Interests in Keowee-
Toxaway Relicensing 

2:15  PM Discussion of the Agreement In Principle 

2:45 PM Wrap Up 

• Round Table 
• Next Steps 

3:00 PM Adjourn 
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Stakeholder Team Meeting Summary 
Keowee-Toxaway Hydro Project Relicensing 

FERC No. 2503 
Date:  Thursday, June 16, 2011 
Location: The Lodge at Table Rock State Park, SC 
 
Team Members Present 
Juan Brown, Anderson Chamber 
Chuck Smith, AQDI 
Jim Schoonover, AQDI 
Jen Huff, Duke Energy 
Jeff Lineberger, Duke Energy 
Bob Swank, FOLKS 
Ben Turetzky, FOLKS 
Frank Eskridge, Greenville Water  
Jim Burgner, Keowee Vineyards 
Tom Berenz, Keowee Vineyards 
Paul Clark, NCDENR 
Amin Davis, NCDENR 
Aaron Gadsby Oconee County 
Art Holbrooks, Oconee County 

Chris Brink, Pickens County 
Lynn Breazeale, Pickens Co. Water 

Authority 
Erin Owen, SCDHEC 
Bill Marshall, SCDNR 
Mark Dudley, SCDPRT 
Phil Gaines, SCDPRT 
Bob Faires, Seneca Light & Water 
Wes Cooler, SC Wildlife Federation 
Dave Hargett, SC Wildlife Federation 
Tony Niemeyer, The Reserve at Lake 

Keowee 
Chris Starker, Upstate Forever 
John Tynan, Upstate Forever 

 
Other Participants 
George Galleher, Duke Energy 
Sandra Magee, Duke Energy 
Steve Johnson, Duke Energy 

Sandra Campbell, USACE 
 

 
Member Organizations and Special Participants Not Represented 
Eastern Band of Cherokee Indians 
NOAA Fisheries 
SCDAH 

US Fish and Wildlife 
Warpath Development, Inc. 

 
Facilitators 
Ken Kearns, Kearns & West Elana Kimbrell, Kearns & West 
 

1. Kearns opened the meeting by welcoming participants and asking for introductions. 
Gaines provided information about the facility, including a safety briefing. Kearns 
asked for announcements, reviewed the agenda, and requested approval of the 
meeting summary from February 10th.  There were no additional comments; so 
Kearns will mark the meeting summary on KTRel as “approved.” 

10:10 a.m. Introductions, Agenda Review, Announcements, and Safety Brief 

Action: Kearns will mark the February 10th meeting summary on KTRel as 
“approved.” 
2. Kearns notified the Stakeholder Team that Virgil Hobbs has left the U.S. Army Corps 

of Engineers (USACE) and is now with the Southeastern Power Administration 
(SEPA). The USACE had previously changed their status from Team Member to 
unofficial participant in the stakeholder process. George Bramlette will be acting in 
Hobb’s USACE position and representing USACE at KT Stakeholder Team 
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meetings. However, because Bramlette could not attend this meeting, Sandra 
Campbell (USACE) attended. 

3. Huff provided a brief update on the Resource Committees (RC). All of the RCs met in 
May, and they will meet again prior to July 15th, which is the deadline for individuals 
to submit study requests to FERC. The RCs are currently focusing discussions on 
any final changes to suggest for the study plans that Duke will submit to the FERC 
on or before August 29th. 

4. Kearns reviewed the public comment guidelines in the Stakeholder Team Charter. 
Thirty minutes of the meeting is allotted for public comment, split evenly between the 
speakers. The speakers may invite questions from the Stakeholder Team, but if the 
public speaker asks the Team questions, the Team members are not obligated to 
answer. 

Public Comment 

5. Dennis Chastain gave public comment. He has served for many years on the SC 
state drought response committee, and has experienced several severe droughts 
during that time. He pointed out that droughts and their effects vary depending on the 
area of the state. Chastain stated that the current license does not place any 
constraints on Duke’s flows/reductions, and the new license should. 

6. He stated that the upcountry of South Carolina depends on the KT lakes for water 
supply because it does not have true aquifers. Their underground reserves are in 
fractured bedrock, which can be quickly depleted. This, combined with a steady 
increase in population, has serious implications for the area’s water supply. Chastain 
was concerned that a 50-year license may not accommodate evolving situations 
across the basin during that time period. However, he was informed that there will be 
opportunities to amend the license throughout those 50 years. 

7. Chastain recommended that the Stakeholder Team address the inequity in the 
drawdown of the reservoirs. He believes that, during droughts, the KT drawdowns 
disadvantage the citizens of South Carolina. Chastain acknowledged that Duke must 
abide by their water-sharing agreement with the USACE and SEPA, but he supports 
greater flexibility for Duke in the way they are able to manage reservoir levels. He 
would like an assurance that when there is a drought, there is water available for 
them in the KT reservoirs.   

8. Galleher gave a presentation on dam safety management (see www.KTRel.com for 
copy of presentation). 

Dam Safety Presentation 

9. It was noted that the basin has never in recorded history received the probable 
maximum rainfall for the area (which the reservoirs are built to hold without 
“overtopping” the dams). The return interval for that amount of rain is in the 
thousands of years.  

10. Turetzky asked what kind of maintenance is done on the dams, and Galleher 
responded that, among the things already mentioned in his presentation, the dam 
slopes are mowed routinely so that they can be visually inspected, and the spillway 
gates are lifted at prescribed intervals to test their functionality. 

11. Schoonover asked whether the reservoirs could reach the top of the spillway in the 
unlikely event of the maximum rainfall at both Lake Jocassee and Lake Keowee.  
Galleher said that the probable maximum flood would be passed by both dams. 



 3 

12.  Schoonover asked whether or not Duke coordinates flood flow discharges with the 
downstream USACE reservoirs.  Galleher said that they do coordinate flood flow 
releases with the USACE. 

13. In response to a question from Swank, Galleher clarified that all properly functioning 
dams leak; this is part of their design and construction. Leakage is monitored to be 
sure the flows are clear and do not carry or contain any fine materials (fine 
sediments). 

14. Kearns requested comments from anyone on the Stakeholder Team who attended 
the FERC scoping meetings, particularly on topics they heard raised in the meetings 
that the Team has not already discussed, and that they believe should be included 
on a future meeting agenda. 

Debrief Scoping Meetings; Schedule Review 

15. Kearns started the discussion with his own observation that a future topic for 
discussion should be the amount of land Duke has provided for conservation, which 
was a topic raised frequently during the scoping meetings. He suggested that we 
also discuss license compliance, which was mentioned frequently as well.  

16. Turetzky asked how the input from the scoping meetings will be incorporated into 
future Stakeholder Team meetings and study plans, since FERC’s Scoping 
Document 2 (SD2) will be issued in August. Huff clarified that SD2 will not include 
study requirements for Duke; these will be in the study plan determination issued by 
the FERC in early 2012.  Kearns distinguished between what could be included as a 
requirement in the license and therefore enforceable by the FERC, and the additional 
agreements that the Stakeholder Team may come to, which will be enforceable 
through contract.  

17. Huff clarified that individuals do not need to replicate the study plans Duke submitted 
in the Pre-Application Document (PAD). If individuals have additional suggestions or 
comments on the PAD and the plans described in it, or on topics that were not 
included in it, these comments should be submitted to the FERC by July 15 (earlier if 
possible). Comments on SD1 can also be submitted. If an individual submits a study 
request, the request doesn’t have to include the details of the study, but should 
describe how the study meets the FERC’s seven study criteria.  

18. Huff reiterated that SD2 and Duke’s proposed study plan are due on August 29. 
Comments on these documents will be due on November 28th. In mid-September, 
Duke will host meetings to discuss and negotiate the study plan. These meetings will 
be open to the public, and the meeting summaries will be posted online and attached 
to the revised study plan that Duke will submit by December 28th. By January 12th, 
FERC will approve the study plan, approve it with revisions, or require a new plan. 
The Integrated Licensing Process is structured such that the studies are decided 
early on, since they are typically one of the more difficult aspects of the relicensing. 

19. Tynan suggested that the Stakeholder Team discuss operational modifications of 
Oconee Nuclear Station to give additional flexibility to the management of lake 
levels, and discuss how the operation of Bad Creek relates to this project, even 
though it has a separate license. 

20. Swank noted that changes in land use around the shoreline should be considered in 
the SMP Criteria, and Kearns responded that this discussion is underway in the 
Shoreline Management Plan Resource Committee.  Swank added that increased 
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hard surfaces around the lake contribute to runoff into the lakes.  He also added that 
sediment as a result of reverse pumping should be addressed. 

21. Marshall asked whether Duke expects that the rather expansive scope proposed in 
SD1 for the cumulative impacts analysis will be reduced. Lineberger stated that 
FERC usually starts with a large area, possibly to encourage comment from a 
broader set of stakeholders. Kearns offered to review a few of FERC’s recent 
Environmental Assessments to see how they address both geographic and temporal 
cumulative impacts. 

Action Item: Kearns will review a few recent EAs by FERC and report back on the 
scope of their cumulative impact analyses. 
22. Starker requested that the Stakeholder Team discuss coordination of development 

around the lake (i.e., new access areas, commercial marinas) with the counties.  

23. Turetzky suggested that Duke coordinate with the sheriff’s department and SCDNR 
regarding lake safety. 

Action Item: Kearns will talk to Scott Jolley about adding safety as an agenda item 
for the Recreation RC. 
Action Item: If a Stakeholder Team Member has a suggestion of any other topic 
that has not yet been discussed by the Team and that they believe should be, 
email this to Kearns.  
12:30 – 1:30 p.m. LUNCH 

24. Kearns reviewed several aspects of the Charter that the Stakeholder Team should 
keep in mind now that the relicensing process has officially kicked off. He focused on 
how to talk to the media and politicians about this process. Lineberger added that it 
is important not to take things out of context, especially as those not participating in 
the Stakeholder Team discussions may not have the same context the Team 
Members have. 

Charter Review 

Action Item: Stakeholder Team Members will review the Charter as a reminder of 
what they agreed to.  

25. Davis and Clark gave a presentation on NCDENR interests in the Keowee-Toxaway 
Relicensing (see www.ktrel.com for copy of presentation).  

North Carolina Department of Environment and Natural Resources - Responsibilities and 
Interests in the Keowee-Toxaway Relicensing 

Action Item: Kimbrell will add two new interests to those in the NCDENR interest 
document on KTRel: avoid rapid water level changes, and avoid prolonged low 
lake levels.  
26. Starker inquired about the two streams that flow into the KT Basin, which are not 

designated for trout (and thus are less stringently regulated). Clark was not sure if 
there have been any proposals to reclassify these two streams.   

27. In response to a question from Cooler, Clark clarified that none of the streams 
leading into the basin are “impaired” – they all support their uses.  
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28. Clark was asked if there are any National Pollutant Discharge Elimination System 
(NPDES) permits for the streams leading into the basin, and he said he would follow 
up on this and report back to Kearns.  

Action Item: Clark will look into whether any of the streams leading into the KT 
Basin have NPDES permits.  
29. Turetzky asked if North Carolina uses the same water quality standards for water 

use designations as South Carolina. Clark responded that he believes they are at 
least similar. North Carolina is also in the process of evaluating the use standards for 
E.coli in their criteria.  

Action Item: NCDENR will provide North Carolina’s native plant and exotic 
invasive species guidelines to Duke. 

30. Cooler and Hargett gave a presentation on SCWF’s interests in the Keowee-
Toxaway Relicensing (see www.ktrel.com for copy of presentation).  

South Carolina Wildlife Federation - Responsibilities and Interests in the Keowee-
Toxaway Relicensing 

31. Lineberger asked whether public demand for conservation land factors into SCWF’s 
request for additional conservation land or public recreation land. Cooler suggested 
that when land has been set aside in the past, it has created its own demand and 
vastly increased the value of neighboring properties.  Cooler also stated his belief 
that additional conservation land is needed to provide buffers between existing 
conservation land and private development. 

32. It was noted that about 30-40 percent of SCWF’s funding comes from membership 
fees; the rest comes from corporate donations and grants. Duke is one of their key 
partners. 

33. Kearns gave an overview of what the Stakeholder Team will be working on over the 
next year. In about a year, Duke will provide a first draft of the Agreement in Principle 
(AIP). Therefore, in the meantime, the Team will help with the AIP’s development by 
grouping their interests into the different chapters of the AIP. Kearns handed out an 
initial draft of the Facts and Assumptions portion of the Normal Operating Ranges for 
Reservoir Levels chapter to demonstrate what is intended. Each chapter will have 
facts, assumptions, and “composite interest statements” that will help determine the 
specific agreements to satisfy as many interests as possible. 

Review of the AIP and the RA  

Action Item: Kearns & West and Duke will begin drafting initial chapters of the 
AIP. 
Action Item: Stakeholder Team Members who have not submitted interest 
statements should do so, and those who have should review them to see how 
they can be more specific to the AIP chapter topics.  
Action Item: Stakeholder Team Members may submit suggestions of facts for the 
AIP chapters to Kearns.  
34. Kearns noted that after the Water Quantity & Operations RC completes its models, 

he will suggest forming an ad hoc committee to develop a set of criteria for 
evaluating how different operational scenarios satisfy the various interests. 



 6 

35. Campbell asked if there are lake level constraints in the current license for fish 
spawning. Duke confirmed that there are not.  

Action Item: Kearns will consider adding a fact to the Reservoir Levels chapter 
noting that the current license does not address fish spawning. 
36. Turetzky asked if FERC always develops a SD2.  FERC staff mentioned to Duke at 

the scoping meetings that certain things would be modified in SD2, so it appears 
they are planning to issue one. 

Adjourned 3:30 p.m. 

37. Kearns will mark the February 10th meeting summary on KTRel as “approved.” 

Action Items 

38. Kearns will review a few recent EAs by FERC and report back on the scope of their 
cumulative impact analyses.  

39. Kearns will talk to Scott Jolley about adding safety as an agenda item for the 
Recreation RC.  

40. Stakeholder Team Members may suggest any other topic that has not yet been 
discussed by the Team and that they believe should be, by emailing Kearns.  

41. Stakeholder Team Members will review the Charter as a reminder of what they 
agreed to.  

42. Kimbrell will add two new NCDENR interests to those in their KTRel interest 
document: avoid rapid water level changes and avoid prolonged low lake levels.  

43. Clark will look into whether any of the streams leading into the KT Basin have 
NPDES permits.  

44. NCDENR will provide North Carolina’s native plant and exotic invasive species 
guidelines to Duke. 

45. Kearns & West and Duke will begin drafting initial chapters of the AIP. 

46. Stakeholder Team Members who have not submitted interest statements should do 
so, and those who have should review them to see how they can be more specific to 
the AIP chapter topics.  

47. Stakeholder Team Members may submit suggestions of facts for the AIP chapters to 
Kearns.  

48. Kearns will consider adding a fact to the Reservoir Levels chapter noting that the 
current license does not address fish spawning.  
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Key Definitions:
• Both Jocassee and Keowee Dams are classified as high

hazard dams.  Dams in the high hazard potential 
category are those located where failure may cause 
serious damage to homes, agricultural, industrial and 
commercial facilities, important public utilities, main 
highways, or railroads, and there would be danger 
to human life.

• Freeboard - Vertical distance between a specified 
stillwater reservoir surface elevation and the top of 
the dam, without camber.
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Key Definitions (cont):
• Probable Maximum Flood (PMF) - The flood that may
be expected from the most severe combination of  
critical meteorologic (probable maximum 
precipitation - PMP) and hydrologic conditions that 
are reasonably possible in the drainage basin under 
study. 
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Jocassee Development: Description
1. General Description: 

a. Reservoir:  Lake Jocassee impounds 1,206,798 acre-feet with a surface area 
of 7980 acres at a full pool elevation of 1110 ft msl (100.0 local datum). 
Minimum drawdown is to 1080 ft msl allowing for a maximum drawdown of 
30 feet. The drainage basin of the reservoir is approximately 148 square miles.

b. Main Dam:  is a 385 foot high rock-filled dam with an earthen core and 
transition filters.  The crest of the dam is approximately 30 feet wide at an 
elevation of 1,125 ft msl.  The length of dam at crest elevation is 
approximately 1800 ft.

c. Saddle Dikes:  There are two homogeneous rolled earth-fill saddle dikes, 
Dike 1 is 35 ft high and 825 ft long and Dike 2 is approximately 25 ft high 
and 500 ft long.

d. Gated spillway:  Concrete ogee spillway with crest elevation at 1077 ft msl 
and top elevation of 1110 ft msl.  There are two Tainter gates each 38 ft wide 
and 33 ft high.

5
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Saddle Dike #2

Jocassee Dam
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Hydrology and Hydraulics for Jocassee
A. Hydrology

i. The probable maximum precipitation (PMP) has been determined to 
be 36.41 inches over 72 hours.  

B. Hydraulics
i. The PMP produces a peak outflow of 85,405 cfs.  This includes 

generating with 4 units at Jocassee and the two Tainter gates are fully 
open.

ii. Peak lake level is 1122.0 ft. msl.  
C. Dam Freeboard

i. Jocassee Dam: 1125.0 crest elevation (peak elevation 1122.0 ft)
ii. Saddle Dike #1: 1125.0 crest elevation (peak elevation 1122.0 ft)
iii. Saddle Dike #2: 1125.0 crest elevation (peak elevation 1122.0 ft)
iv. Gated Spillway:  1110.0 crest elevation (peak elevation 1122.0) 
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K-T Drainage Basin
• Jocassee 148 sq. miles
• Keowee 439 sq. miles
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Key Definitions (cont):
• Modified Mercalli Intensity VII MM – Damage

negligible in buildings of good design and
construction; slight to moderate in well-built ordinary
structures; considerable damage in poorly built or 
badly designed structures; some chimneys broken.

• Magnitude represents the energy released in the 
earthquake and is not what you feel in the event. 
The same earthquake will feel very different at 
different locations.  For each earthquake, we will have
one magnitude but a map of intensities with different
intensities at different sites.  

• VII MM is equal to a magnitude range or 5.0 – 5.9.
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Geology and Seismicity  
Seismicity

• Peak Ground Acceleration (PGA) with 2% probability of 
exceedance in 50 years can be approximated from the 
2008 National Seismic Hazard Maps developed by the 
USGS (shown on the attached Figure).

12



13

0.2-s SA wit h 2% in 50 year P E. Be rock. :2008 USGS 



Summary Of Seismic Analysis

• The Jocassee Dam is a zoned rockfill dam; the Keowee dams/dikes and the
Jocassee dikes are rolled earthfill dams. They were constructed using modern
dam design and construction practices. Well constructed earthfill and rockfill
dams have a history of good performance during earthquake shaking with no 
detrimental effects.

• The dams have been analyzed for earthquake loading; they fully meet
established federal criteria assuring their safe operation and performance in the
event of an earthquake.

• Lake Keowee and Lake Jocassee are located in an area with low seismic activity.

• The dams have been analyzed for an earthquake loading (0.13g Keowee, 0.12g
Jocassee) which equals or exceeds the magnitude of earthquake predicted for the
area by the United Stated Geologic Survey to have a 2% in 50 year chance of 
occurrence (return period of once in 2500 years).
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Operating Procedures: 
A. Dam Operations:

i. Jocassee has personnel on duty 24 hours per day 7 days per week
ii. The Hydro Operating Center in Charlotte, NC is staffed 24 hours per 

day 7 days per week also remotely monitors Jocassee and dispatches 
personnel as conditions warrant.

iii. Safety related operations involve routine inspections and maintenance 
as required.

iv. Inspections are performed by Duke personnel, FERC representatives, 
contract divers and outside consultants as outlined below:
1) Weekly routine inspections and visually inspect the spillway area 

twice a day.
2) All embankments and concrete structures are inspected after a 2 

inch rainfall or felt seismic event.
3) FERC conducts an annual Operations and Safety Inspection.
4) Duke conducts mechanical inspections as scheduled.
5) Independent (FERC approved) engineering consultants perform 

Part 12 Inspections every 5 years.
6) Underwater inspections scheduled every 5 years and performed by 

contract divers. 
15



Keowee Development: Description
1. General Description: 

a. Reservoir:  Lake Keowee impounds approximately 1,150,000 acre-feet 
with a surface area of about 17800 acres at a full pool elevation of 800 
ft msl (100.0 local datum).  The drainage basin of the reservoir is 
approximately 439 square miles.

b. Keowee Dam:  is a 165 foot high homogeneous compacted earth filled 
dam.  The length of dam at crest elevation is approximately 3500 ft.

c.    Little River Dam: The length of dam at crest elevation is approximately 
1800 ft.

d. Saddle Dikes:  There are four homogeneous rolled earth-fill saddle 
dikes.

e. ONS Intake Dike: The length of dam at crest elevation is approximately 
1200 ft.

f.    Gated spillway:  Concrete ogee spillway with sill elevation of 765 ft 
and a top elevation of 800 ft msl.  There are four Tainter gates each 38 
ft wide and 35 ft high.
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Little River Dam at Newry September 1969
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Little River looking toward Lake Keowee January 1970
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The Keowee Dam is twice as long as the other two dams in the project at 3,500 feet long, 20 
feet higher than the Little River Dam, but 215 feet lower than the Jocassee Dam.  The Keowee 
Dam contains 2 million cubic yards of earth and is 800 feet wide at its base, about the same 
length as two and 2/3s football fields laid end to end and 20 feet wide at the top.
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Keowee Hydro Station May, 1970
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Hydrology and Hydraulics for Keowee
A. Hydrology

i. The probable maximum precipitation (PMP) has been determined to 
be 32.5 inches over 72 hours.  

B. Hydraulics
i. The PMP produces a peak outflow of approximately 142,000 cfs.  This 

includes generating with 1 unit at Keowee (one in reserve for ONS) 
and four Tainter gates are fully open.

ii. Peak lake level is 808.87 ft. msl.  
C. Dam Freeboard

i. Keowee Dam: 815.0 crest elevation (peak elevation 808.87 ft)
ii. Little River Dam: 815.0 crest elevation (peak elevation 808.87 ft)
iii. Saddle Dikes: 815.0 crest elevation (peak elevation 808.87 ft)
iv. Gated Spillway: 815.0 crest elevation (peak elevation 808.87 ft)
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Summary Of Analyses

• Jocassee and Keowee Dams and Dikes fully meet and exceed 
established federal criteria assuring their safe operation and 
performance in the event of an earthquake and are “capable of 
withstanding substantial earthquake ground motion with no 
detrimental effects.

• Jocassee and Keowee Dams and Dikes fully meet and exceed 
established federal criteria assuring their safe operation and 
performance in the event of a probable maximum flood.

• Programmed project safety inspections, instrumentation  and monitoring.

• Analysis of potential failure modes and risks.

• Emergency Action Plans, annual drills and table top exercises with 
local and state Emergency Management personnel.
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NC DENR INTERESTS

KEOWEE-TOXAWAY RELISCENSING (FERC # 2503-147)
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PRESENTATION OUTLINE

Overviews
NC Department of Environment & Natural Resources (DENR)
Division of Parks & Recreation (DPR)Division of Parks & Recreation (DPR) 
Division of Water Quality (DWQ)  

NC DENR Interests
DPR
DWQ
NC Natural Heritage Program (NHP)

Conclusions

Questions???
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NC DENR OVERVIEW
18 Agencies Currently; 2 Proposed Moving to NC DOA

NC DPR OVERVIEW

DPR Mission
1.) Conserve and protect representative examples of the natural 
beauty, ecological features and recreational resources of 
statewide significancestatewide significance,
2.) Provide outdoor recreational opportunities in a safe and 
healthy environment, 
3.) Provide environmental education opportunities that promote 
stewardship of the state's natural heritage.

Own Operate & Manage:Own, Operate & Manage:
35 State Parks 
20 State Natural Areas 
4 State Recreation Areas (FALA, FOFI, KELA, JORD)
2 State Trails (Deep River, Mountains-to-Sea)
7 State Lakes (BATR, JONE, LAWA, LAPH, SALA, SILA, WILA)
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NC DPR PROPERTIES

GORGES STATE PARK
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GORGES STATE PARK

General Info:

Located in Transylvania County, NC (Land of Wateralls)
NC Purchased 7,100 acres from Duke Energy in 1999
DPR C tl M 7 641DPR Currently Manages 7,641 acres
~ 205 acres within KTR Project Boundary

Significant Natural Resources:

98 rare natural community, plant, or animal occurrences (Green 
salamander  FSC)
Nearly entire property encompassed by Toxaway River Gorge anNearly entire property encompassed by Toxaway River Gorge, an 
SNHA of National Significance by NC NHP
~ 184,723 linear feet (35 miles) of intermittent and perennial 
stream channel per USGS stream mapping

GORGES STATE PARK
Green Salamander Habitat Swinging Bridge

Native Scorpion Upper Lake Jocassee
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Division of Water Quality 

Mission – To protect 
and enhance NC 

fsurface and ground 
water resources for 
citizens of NC and 
future generations

Many programs 
delegated from EPA 
to DWQ to 
administer

Central and Regional Offices
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DWQ Sections 
Section 
A if P t tiAquifer Protection 

Construction Grants and Loans

Environmental Services

Laboratory 

PlanningPlanning 

Surface Water 

Surface Water

Permitting – Process Wastewater 
and stormwater.
Pretreatment
Collection Systems
Wetlands (404/401), Buffer Rules
Water Supply  Protection 
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Whitewater River – C, Tr, 
HQW

Waters flowing into Lake Joccasee

Thompson River – C, Tr
Coley Creek – C, Tr
Bearcamp Creek – C, Tr
Horsepasture River – C, B, Tr, 
ORW (most downstream NC)
Bear Creek C TrBear Creek – C, Tr
Cobb Creek – C, Tr
Toxaway River – C
Rock Creek - C

NC DENR INTERESTS

Division of Water Quality (DWQ)

Maintain water quantity

Maintain/protect water quality

Develop drought contingency planning – balances aquatic life 
with human needs

Avoid rapid water level changes 

Avoid prolonged low lake levels
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NC DENR INTERESTS

Division of Parks & Recreation (DPR) 
1. Incorporate information outlined in 2009-2013 NC Statewide 
Comprehensive Outdoor Recreation Plan (SCORP) concerning 
recreation trends and future demandrecreation trends and future demand.

a coordinated framework addressing the problems, needs, and opportunities 
related to the need for improved public outdoor recreation.
SCORP allows states to be eligible for federal LWCF funding.

2. Consider and address potential environmental impacts to 
Gorges State Park associated with reservoir/dam management 
activities. 

Specific concerns include water level management, water quality, and 
shoreline erosion management.  

3.  Management of powerline right-of-ways/easements within 
state property is done with an eye towards DPR Native Planting & 
Exotic Invasive Species Guidelines.  

NC DENR INTERESTS

NC Natural Heritage Program (NHP)

1.) Provide NHP with rare species data collected as part of this 
relicensing effort since NHP has relatively few records in their 
database for aquatic species within the Savannah River Basin.

Coordinate fish survey data collection with the NC WRC since they will be 
conducting fish surveys in SRB in 2010. 

2.) Protect and improve water quality and water quantity to 
ensure optimal conditions for species inhabiting NC tributaries.  

3.) Implement planning measures that will minimize ecological 
habitat fragmentation.  
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CONCLUSION

NC DENR Has Minimal Relative Stake In KTR 
205 Acres of Land in KT Project Boundary
Most Upstream Portion of the KT Project Area  

Several Agency Interests Are Currently Being Addressed
DPR: Foothills Trail & Other Gorges SP Concerns Being 
Addressed In 2012 RUNS Study & Shoreline RC
DWQ: DWQ Staff Will Continue to Participate in WQ RC
NHP: Freshwater Biologist In Communication with Mark Cantrell g
(USFWS) Regarding Rare Aquatic Species Concerns

NC Is Contributing High Quality H20 to Lake Jocassee!!
Relatively Undeveloped Watersheds, Trout Waters, 1 ORW

QUESTIONS????
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CONTACT INFORMATION

AMIN DAVIS
NC DENR, Division of Parks & Recreation 

Natural Resources Program
( )Phone: (919) 715-7584

Email:  amin.davis@ncdenr.gov

PAUL CLARK
NC DENR, Division of Water Quality
Use Restoration Watershed Program

( )Phone: (919) 807-6443
Email:  paul.clark@ncdenr.gov
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SOllTH CAROLINA WILDLIFE FEDERATION 

WHAT WE DO 

The Mission of the South Carolina Wildlife Federation Is to: 

ADVOCATE for wild life, habitat and the environment, 
EOUCATE citizens in the conservation eth ic, and 
SUPPORT outdoor trad itions. 

To that end, SCWF plays many roles which include: 

,. supporting sound management of all natural resoorces; 
,. reviewing and commenting on agency permit and policy decisions; 
,. careful analysis of resource problems in light of public interest; 
• promoting open discussion and developing constructive resource 

management solutions; 
,. encouraging protection of public lands and natural areas for all South 

Carolinians to experience; and 
,. WOl'king with individuals, groups, clubs and others with an interest in hunting 

and fishing to insure tMt these acti ... ities are available for future generations 
to enjoy . 

SOUTH CAROUNA WILDUFE FEDERATION 
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• Formed in 1931 by South Carolinians interested in 
sustaining natural resources and outdoor traditionsg

• Diverse organizations of hunters, anglers, hikers, 
naturalists, gardeners, farmers, forest landowners,
birdwatchers, paddlers, educators

• Affiliate of National Wildlife Federation (since 1936)

• Engaged in education, advocacy for science-based 
natural resource management, sound resource policy,
sustainability, clean and healthy lands, waters, air, forests,
wetlands, wildlife
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Recent Camo Coalition Issues 

• Conservation bank funding

• Freshwater fisheries bill

• Water withdrawal bill

f• Natural Resource Agency funding

• Anit-bear baying laws

• Prescribed fire policy
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• Long respected as a “Voice of Reason for the Outdoors”

• Passionately engaged in 

Advocacy

Education

Public Awareness

Getting Families and Kids Outdoors

Promoting sound habitat practices



6/22/2011

6

• Major Advocacy Projects
Georgetown Refinery
Barwell Rad Waste StorageBarwell Rad-Waste Storage
SRS Site Management
FERC Licensing

Lake Murray
Catawba-Wateree

Clyburn Connector
Highway 601Highway 601
USFS Roads Policy
Chattooga Management
Wetlands Policy
Solid Waste Policy
Water Quality Policy
NR “Fund Raiding”

• Partnering w/ Broad Conservation Interests

• Conservation organizations

• Natural Resource / Regulatory Agencies

• Farm / Forest / Tourism Organizations

• Utilities

• Schools and Universities
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Common Agenda Issues – 2011

•Conservation bank funding

•Clean Energy Standard

•Natural Resource Agency Funding

C S•Chronic Sewage Polluter Bill

•Recycling Package

•South Saluda Trout Habitat

Since 1931Since 1931Since 1931

THE CONSERVATION ORGANIZATIONTHE CONSERVATION ORGANIZATIONTHE CONSERVATION ORGANIZATION
FOR ALL OF SOUTH CAROLINAFOR ALL OF SOUTH CAROLINAFOR ALL OF SOUTH CAROLINA
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South Carolina Wildlife 
Federation

KTREL Interest Statement
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Protection of Wildlife and Wildlife 
Habitat

• Ensure habitat both terrestrial and• Ensure habitat, both terrestrial and 
aquatic, remains high quality

• Ensure habitat, both terrestrial and 
aquatic, retains a high level of 
biodiversity

• Guard against actions which may 
encourage proliferation of 
invasive/exotic terrestrial and aquatic 
species

Protection of Clean Water

• Balance development and recreation• Balance development and recreation 
interests with water quality

• Ensure a high quality ecosystem in the 
Lake Keowee and Lake Jocassee 
Watersheds is maintained
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Land Protection

• Advocate land use measures which• Advocate land use measures which 
balance development and recreation 
interests with the protection of a diverse 
ecosystem

Improved Recreational Access
• Ensure a sustainable level of public access toEnsure a sustainable level of public access to 

the natural resources provided by the 
impoundment of lakes Keowee and Jocassee

• Advocate for public use of the natural 
resources provided by the impoundment of 
lakes Keowee and Jocassee compatible with 
maintaining high water quality and a high levelmaintaining high water quality and a high level 
of biodiversity.

• Advocate for protection and expansion of public 
lands adjacent to the Keowee-Toxaway Project
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From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: KTR - DPR Native Plant & Exotic Plant Guidelines
Date: Friday, June 24, 2011 8:56:52 AM
Attachments: DPR_Planting Guidelines.pdf

DPR_Exotic Plant Guidelines.pdf

For filenet – Stakeholder Team
 
Jen Huff
Hydro Strategy & Licensing
980.373.4392
 

From: Davis, Amin [mailto:amin.davis@ncdenr.gov] 
Sent: Thursday, June 23, 2011 11:15 AM
To: Ken Kearns; Huff, Jennifer R
Cc: jbrownmd@charter.net; Elana Kimbrell; Clark, Paul; Pagano, Steve
Subject: KTR - DPR Native Plant & Exotic Plant Guidelines
 
KEN/JEN – Per the DENR Interests Paul & I presented at last week’s Stakeholder Meeting, I’ve
attached NC DENR, DPR’s Native Plant & Exotic Plant Guidelines.   Please forward to the
appropriate Duke/KTR contacts.  These documents are related to the DENR Interest Statement
below:
 
“Management of powerline right-of-ways/easements within state property is done in accordance
with DPR policies to ensure protection of rare species habitat, water quality, and minimize the
introduction/spread of exotic invasive species.”
 
Thank You,
 
Amin
---
Amin Davis, C.E.
Environmental Review Coordinator
NC DENR, Division of Parks & Recreation, Natural Resources Program
MSC 1615
Raleigh, NC. 27699-1615
--------------------------
Office: 919-715-7584
Cell: 919-239-3971
http://www.ncsparks.gov
--------------------------
 E-mail correspondence to and from this address may be subject to the North Carolina Public Records Law and
may be disclosed to third parties.

P Please consider the environment before printing this e-mail 
 

mailto:/O=DUKEENERGY/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=JAR1434
mailto:Nancy.Jessen@duke-energy.com
















































































































































Exotic Plant
  Guidelines


North Carolina Division of Parks and Recreation
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1.0 DIRECTOR’S STATEMENT


As North Carolina continues to urbanize, our state parks become an even more
important component of our landscape.  Activities beyond park borders, however,
are increasingly affecting natural resources and processes within our boundaries.
In recent years, the introduction and spread of exotic plants has accelerated
nationwide with North Carolina as no exception to the trend.  Active control of
exotic plants within the parks is becoming more and more critical to protect the
integrity of the native biological communities of our parks.


Exotic plants have been introduced, either intentionally or by accident, into areas
outside their native range.  Although most of these exotic species have little or no
impact, and in many cases are highly beneficial, a small percentage are potentially
devastating to the natural resources of our state parks.  As park resource
managers, it is our mission to protect our native plants, animals, and biological
communities by actively working to prevent the introduction and spread of
invasive plant species within our borders.


The intent of the following Exotic Plant Guidelines is to provide technical
information for the successful control of invasive exotic plant species.  This
document also outlines a systematic methodology for determining the priority of
exotic plant problems and documenting control efforts.  The initiation of actions
to manage infestations of exotic plants will be in accordance with these
guidelines.


Sincerely,


Philip K. McKnelly
Director
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2.0 INTRODUCTION AND POLICY STATEMENT


Of the thousands of species of exotic plants that are established in the United
States, only a small percentage ultimately cause problems.  This small percentage
of plants, however, can wreak havoc as they spread into surrounding ecosystems
and displace native vegetation.  Exotic plant species often outcompete native
species because they are aggressive in their growth habits, put out more seed that
lasts longer in the soil, or have no natural predators and diseases in the ecosystem
that they are invading.


The control of exotic plant species is an important component of natural resource
management in the state parks system.  At this point, it is necessary for us to
intervene since exotic plants have disrupted natural processes in a number of our
parks.  In many cases, the continued existence and spread of exotic plant species
pose a threat to our rare native plants, animals, and biological communities as
well as to important archaeological sites.


It is, therefore, the policy of the North Carolina state parks system to control the
spread of exotic plant species where feasible.  Our first line of defense should
always be to prevent the introduction of these undesirable species into our park
boundaries.  Where prevention is no longer an option, active control measures
may be pursued.  Implementation of control measures will be preceded by a
control plan and followed by a monitoring program.


The following information outlines a strategy for the overall priority,
management, and control of exotic plant species in North Carolina’s state parks
system.  Appendix I presents the specific requirements for a management and
control plan and Appendix II outlines an example management and control plan.
Appendix III presents fact sheets covering how to identify and control the 14 most
invasive exotic plant species found in our state parks.  Appendices IV through VI
cover North Carolina’s Aquatic Weed Control Act of 1991, State Noxious Weed
List, and Regulations for State Noxious Weeds.
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3.0 DEFINITIONS


Exotic species: A species occurring in a given place that is outside of its native
range.  Exotic, non-native, non-indigenous, introduced, and alien are synonymous
terms.  The vast majority of exotic species have little or no impact on our natural
areas, and many are highly beneficial.  Almost all of our important crops are
exotic species that were deliberately introduced.


Invasive exotic species: A species outside of its native range that threatens the
survival or reproduction of native plants or animals or threatens to reduce
biological diversity.  Invasive exotic species will be considered for active control
in our state parks.


Historic cultivars: Varieties of domestic, ornamental, or crop plants that may be
genetically or morphologically distinct from the common contemporary varieties,
were present in historic districts during periods of significance, and have been
used historically.


Native species: A species that occurs and evolves naturally without human
intervention or manipulation.
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4.0 PREVENTION OF INVASION


The first line of defense in the management of exotic species is to prevent their
introduction and establishment.  The importance of prevention cannot be
overemphasized.  The following methods are useful to help prevent accidental
introductions:


1) minimize the building of roads, trails, and structures that break up intact native
communities. Also, locate facilities to minimize disturbance and fragmentation;


2) watch existing disturbed areas for invading species;


3) minimize changes in hydrology as well as erosion and sedimentation.  These
changes tend to degrade native plant communities, allowing more easy access for
exotic plants;


4) ensure fill used in construction projects and other materials likely to transport
exotics are as free as possible of exotic plant propagules; and


5) where feasible, control exotic plant species established on neighboring lands
before they become established on the park.







5


Guideline: 30


Originator: Smith


Title:


EXOTIC PLANTS


Section:   5.0
Page:   1 of 8
Date: February 1, 1998


5.0 ASSESSMENT OF EXOTIC PLANTS IN A PARK


An assessment of exotic species problems will eventually be conducted for each
park.  The assessment will include an inventory of exotic species and an
evaluation of the priority of each species for control efforts.


In order to do this inventory, park managers should eventually be able to
recognize the exotic plant species within their parks.  In some cases, park staff
will be able to do this inventory on their own and, in other cases, it may be
necessary for the division to hire a consultant or researcher to assist with this job.
The inventory should thoroughly document the population size, extent, and
effects on natural and cultural resources of each exotic plant species.


The following criteria that will be used to determine the priorty of each species
for control efforts include: the immediacy of the threat to an area of ecological or
cultural significance, the likelihood of success of the control effort,  and the
invasiveness of the exotic species.  The following categories are outlined by
priority for control:


5.1 Priority by Immediacy of Threat


High priority where exotic species pose immediate threat to:


•  rare or endangered native plants or biological communities;


•  undisturbed examples of natural communities;


•  biological communities representative of North Carolina’s natural
landscape that are not represented elsewhere in the state parks system;


•  areas supporting species of animals known to depend upon native
vegetation that is threatened by exotic species; and


•  the integrity of a historic or culturally significant site.


Medium priority where exotic species will threaten an area as described above
within 1-2 years.
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Low priority where it will be more than two years before an exotic species poses
a threat to an area as described above.


5.2 Priority by Likelihood of Success


High priority where invading species is present in localized populations with
good possibility for eradication.


Medium priority where invading species is controllable but only in selected
areas or confinable to certain areas of the park.  This category also includes
species that are controllable parkwide, even though this effort may require
removal from one area at a time.


Low priority where invading species is present with little possibility of control.


Localized exotic plants are the most amenable to control efforts.  It may even be
possible to completely eradicate these species if management is initiated quickly.
Since exotic plant species often establish along predictable avenues such as
roadsides and other areas where disturbance has taken place, efforts to assess the
invasion of
exotic plants should be concentrated in these areas. Exotic plant species that have
become established in the park may not be controllable throughout their entire
range, but their impacts can be ameliorated.  One method is to control these
species in selected areas.  These areas should include high priority natural areas
and culturally significant sites.  Another approach is to confine widespread exotic
species to certain portions of a park.  This approach works by controlling an
infestation at the edges and then working toward the center.  With this approach,
surveys should be conducted beyond the controlled area to assure that long-
distance establishment has not taken place.


Some widespread populations of exotic species cannot be controlled or can be
controlled only partially.  In these cases, their impacts must be accepted and every
effort should be made to control further spreading.







7


Guideline: 30


Originator: Smith


Title:


EXOTIC PLANTS


Section:   5.0
Page:   3 of 8
Date: February 1, 1998


5.3 Priority by Invasiveness of Species


High priority for highly invasive species.  These species may include but are not
limited to:


tree-of-heaven (Ailanthus altissima)
autumn olive (Elaeagnus umbellata)
hydrilla (Hydrilla verticillata)
Korean lespedeza (Lespedeza cuneata)
Chinese privet (Ligustrum sinense)
Japanese honeysuckle (Lonicera japonica)
purple loosestrife (Lythrum salicaria)
Japanese grass (Microstegium viminium)
princess tree (Paulownia tomentosa)
common reed  (Phragmites australis)
kudzu (Pueraria lobata)
multiflora rose (Rosa multiflora)
Johnson grass (Sorghum halepense)
alligatorweed (Alternanthera philoxeroides)


Low priority for moderately invasive species.  These species may include but are
not limited to:


mimosa (Albizia julibrissin)
gill-over-the-ground or ground ivy (Glecoma hederacea)
English ivy (Hedera helix)
common chickweed (Stellaria media)
bigleaf periwinkle (Vinca major)
common periwinkle (Vinca minor)
wisteria (Wisteria sinensis)


Each park’s list of exotic species should be divided into these two categories of
invasiveness to help prioritize where action should be taken.  Those species with
more potential to harm park resources should be given higher priority for control.
Innocuous exotic species such as those restricted to areas subject to continuing
human disturbance (i.e. continuously disturbed lawns and roadsides) are not







8


discussed in this section since management efforts should generally not be
expended


Guideline: 30


Originator: Smith


Title:


EXOTIC PLANTS


Section: 5.0
Page:   4 of 8
Date: February 1, 1998


on these species.   For the purposes of these guidelines, highly invasive exotic
species are defined as those plants that have species, community-level, or
ecosystem-level effects that can significantly alter natural processes such as fire
regimes, nutrient cycling, hydrology, or successional patterns.  These plants may
also alter species composition by reducing populations of native species or by
hybridizing with native species.  Moderately invasive exotic species are those
species that tend to spread slowly and stay in localized patches.  They do not often
pose a threat of becoming landscape-level problems.  These species can, however,
pose problems for small populations of  rare plants.


5.4 Flow Charts


These three criteria are combined into a series of flow charts in Figures 1a.-1c.
These flow charts and corresponding scores of 1-10 are designed to provide park
managers with guidance on when an exotic plant is an overall high, medium, or
low priority for control.  An overall score of 8-10, 4-7, and 1-3 indicates a high,
medium, and low priority for control, respectively.  Since these scores are meant
as guidance, they should not in all cases replace best professional judgement.
Each park’s list of exotic plant species should eventually be prioritized based on
the criteria set forth in these flow charts.  Refer to Table 1 for an example of how
to organize these data.
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Table 1.  Prioritized List of Weed Species


Last Updated:


Common Name Scientific Name Score/Category Comments


5.5 Staff Time


The initiation of an effort to control exotic species will obviously require staff
time.  Small infestations of exotic plants will likely be controllable by on-site park
staff, whereas more widespread, established exotic plant problems may require a
much greater commitment of time than is available within the individual park.
High priority infestations for control, however, should not be neglected because
of  lack of staff.  If additional staff time is needed for control of a high priority
problem, the park superintendent may request assistance from elsewhere in the
organization.  Parks are encouraged to share expertise and to help each other with
staff if possible.  Parks may also use volunteer assistance for efforts to control
exotic species if appropriate.
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6.0 PLANNING FOR CONTROL OF EXOTIC SPECIES


6.1 Preparation of a Control Plan


The importance of controlling exotic pests is recognized nationwide.  Efforts are
underway in North Carolina to control exotic plants at the federal, state, and local
levels as well as by private organizations such as The Nature Conservancy.  Any
information that we gain in the state park system toward the goal of successful
control of exotic plants will be valuable to other land managers with similar
problems.  Control plans are particularly important as a method of documenting
the success or failure of various treatments for use by our own as well as other
agencies.


An Exotic Species Control Plan will be prepared and approved before a major
control effort is initiated.  The plan will include a thorough inventory, the  priority
status for active control, locational maps, goals for control, description of selected
control method(s), and a monitoring program for the problem species.  Generally,
control efforts will be initiated through park staff with resource management staff
available for technical assistance.


In addition to eliminating a species that may be threatening a natural or cultural
resource, a control plan must also focus on what should be in place of the exotic
species.  A program for the control of exotic species is best viewed as part of an
overall restoration program.  The control program also must consider what impact
control operations will have on other indigenous species.


Long-term and sometimes even permanent management commitments and
consistent follow-up are essential to successful programs for controlling exotic
plants.  Persistent seed banks and long-lived seeds often require control efforts
over many years to eradicate exotic plants in a park even if the species are
localized.  For these reasons, plans should be developed for a specific period (e.g.
5 years) and be flexible enough to be modified if new circumstances arise.  These
plans should include schedules for achieving goals as well as estimates of
required materials, money, and person-hours.  Goals should consider the level of
control desired and practically attainable.  Eradication of the exotic species is
ideal, but in many cases it may be impossible to achieve.  Generally, the goal will
be to reduce the population to some stable level.  Refer to Appendix I for an
example of a control plan for exotic plant species.
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6.2 When NOT to Write a Control Plan


Control plans are not necessary for the management of every exotic plant species
in a park.  Clear-cut situations where control plans are not necessary include the
routine spraying of glyphosate around buildings to control weeds, removal of a
few exotic shrubs at an old homesite, or pulling up English ivy at a ranger
residence.  As stated previously, at the other extreme are long-term or sometimes
even permanent management commitments involving considerable money and
staff time.  Of course, there will always be a number of situations that fall
somewhere in between the two extremes.  When in doubt about whether an exotic
species problem warrants a control plan, please call the division’s resource
management staff for advice.


6.3 Who Writes a Control Plan


Park staff may choose to write their own control plan or they may request that 
resource management staff write the control plan for them.  In the latter case, park
staff should schedule an on site field investigation with a representative from the 
Resource Management Program.
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7.0 MANAGEMENT OF HISTORIC CULTIVARS


In cultural landscapes, exotic plants should be evaluated according to their
cultural and/or historical significance.  Both cultivated and noncultivated species
may be appropriate in a historical context.  In fact, native plants and animals may
require management if they are detrimental to the management of cultural
landscapes.


If historic cultivars occur within a natural area and they are not invasive, they may
be left in place.  If removal is chosen, the park should provide propagules from
the historic cultivars to botanical gardens, arboretums, and other interested public
or nonprofit organizations.  In historic areas, disruptive exotic plants may be
replaced with cultivars, crop land, or pasture as well as by native plant
communities which are historically appropriate.  This activity requires an
approved control plan.
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8.0 TREATMENT OF EXOTIC PLANTS


A number of factors need to be considered when choosing a method of
eradication or control.  These factors include: potential impact to non-target
organisms; risks to workers, volunteers, and visitors; effectiveness; cost per unit
of control; public relations; and impacts to public use areas.  The various methods
of control available may be classed under the headings: manual/mechanical,
prescribed fire, competition/restoration, flooding, biological control, chemicals
(herbicides), and integrated pest management.  This list does not preclude other
methods of control where appropriate.


8.1 Manual/Mechanical Control


Some weeds can be controlled by pulling them by hand or removing or killing
them with a tool or mechanical device.  A major advantage of manual/mechanical
methods is that they can be safely used by staff and volunteers.  On the other
hand, these methods do not kill the wide variety of species (particularly shrubs)
that resprout vigorously.  Disturbance to the soil can also encourage reinvasion
and incursions by other pests.


8.2 Prescribed Fire


The majority of park managers are familiar with the use of fire to manage
vegetation communities that have evolved with fire.  In this case, fire is used
primarily to manage the growth of species that are native.  Fire may also be used
to control exotic species.  Prescribed fires, however, should be used with caution
since they may actually promote certain invasive, non-native species.


8.3 Competition/Restoration


The use of native plants to outcompete alien weeds is a frequently overlooked but
potentially powerful technique.  Often the natives must be planted into the habitat
and given some care until they are well established.  This technique may be
appropriate where a native forest community is to be re-established in an old  field
that currently has an herb layer dominated by exotic grasses and forbs. Other
weed control methods can be enhanced by encouraging competition from native
species.  Lightly infested patches or satellite populations of exotic plants can be
cleared manually or with spot-treatments of herbicides, clearing the way for the
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re-establishment of native species.  Once lightly infested patches or satellite 
populations have been cleared, the core infestation can be attacked by gradually 
clearing the perimeter and encouraging natives to move in.


8.4 Flooding


Prolonged flooding can kill plants that infest impoundments or other areas where
water levels can be controlled.  This method works best if the area is mowed or
burned prior to flooding.  For example, part of a Phragmites australis infestation
at the Wertheim National Wildlife Refuge on Long Island, NY was eliminated by
prescribed burning followed by flooding.


8.5 Biological Control


Biological control, or biocontrol, involves the use of animals, fungi, or other
microbes that prey upon, consume, or parasitize a target species.  “Classical”
biological control carefully selects and introduces one or more of these enemies to
the target species’ new habitat to reduce its population.  Successful “classical”
biological control programs result in permanent establishment of the control
agent(s) and consequent permanent reduction in target species populations.
Results  cannot be expected immediately from this type control.  “Inundative” or
“augmentative” biological control involves mass releases of native or non-native
organisms.


Biological control is not designed to eliminate the target completely, and it often
takes years before the effects are obvious.  Moreover, agents for biological control
are available for only a few exotic plant species, and the research required to
locate and test potential biological control agents is beyond the individual
capabilities of the parks.  For these reasons, biological control will at present have
little utility for the majority of exotic plant problems.


8.6 Chemicals (Herbicides)


Herbicides are chemicals that kill or inhibit plant growth. Herbicides are
frequently needed in exotic plant programs because they can be extremely
effective tools in controlling or eliminating certain exotic plant species.  They can
also, however, be hazardous to human beings and the environment and should be
used only after careful consideration of other options.
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8.7 Integrated Pest Management


In most cases, no single method of control is completely effective against an
exotic species.  Several considerations must be made when selecting pest
management strategies.  Consideration must be given to disruption of natural
controls, hazards to human health, effects on nontarget organisms, overall damage
to the environment, how effective treatments will be in reducing the pest
population below the action level, how feasible it will be to effectively implement
treatments, and how cost effective the treatment is over the short and long term.
The integrated pest management concept is based on the fact that combined
strategies for pest management are usually more effective in the long run than a
single type of treatment.
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9.0 PROTOCOL FOR USING HERBICIDES


9.1 Choosing an Herbicide


When deciding which herbicide to use, consider the following factors:


•  effectiveness on the target species;
•  effects on non-target species;
•  persistence in the soil;
•  toxicity to animals; and
•  likelihood that it will leach to groundwater.


Look for chemicals that:


•  are selective;
•  degrade rapidly;
•  attach to soil particles and, therefore, are less likely to reach groundwater;


and
•  are non-toxic to animals.


In some cases the most effective herbicides are also more persistent and toxic.
More effective herbicides, however, may not require repeated application and
may result in the smallest total input of toxin to the environment.  Trade-offs
between effectiveness and toxicity will need to be evaluated on a case-by-case
basis within an individual management plan.


Site conditions are also important to consider when choosing a control method.
These conditions include: accessibility, proximity to open water, depth to
groundwater, and the presence of rare species.


9.2 Choosing an Application Method


Herbicides can be applied:


•  to living foliage;
•  around the circumference of the trunk on the intact bark;
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•  by injection into the inner bark;
•  to cut stems and stumps;
•  in pellet form at the base of the plant; and
•  to the soil before pest seeds germinate and emerge.


Application techniques that minimize the release of the herbicide to the
environment are preferred, especially if other rare species are in the vicinity.  This
choice will depend greatly on the species being eradicated as well as the herbicide
that is used.  Use of a marker dye with foliar-applied herbicides will aid in
avoiding non-target vegetation and will facilitate better coverage on the target
weeds.


Park employees must be licensed by the North Carolina Department of
Agriculture for any pesticide use on public lands.  Training and exams are offered
periodically in various locations throughout the state.  Staff should contact
Pesticide Education, 51 Kilgore Hall, N.C. State University, Raleigh, NC  27695,
(919)-515-3113 for information regarding training.


9.3 General Safety Considerations


The health and safety of the applicator is always of utmost importance.  Weed
control management plans involving the use of herbicides should include
protocols for safety that contain procedures for chemical storage, mixing, and
cleanup.  The following outlines some general guidelines that should be adheared
to when using herbicides.


9.3.1 Protective gear


At a minimum, applicators must wear all protective gear required on the label of
the herbicide they are using.  Even if not required, the applicator should wear the
following when mixing or applying herbicides:
•  rubber boots
•  long sleeved shirt and long pants (unless more protective clothing is


required on the label such as a tyvek suit)
•  rubber gloves (these should not be fleece lined)
•  safety goggles
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•  respirator or dust mask if required on the label
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9.3.2 Emergency precautions and equipment


It is important for applicators to be supplied with decontamination and first aid
kits whenever they do not have easy access to a shower or sink.  Decontamination
kits should include:
•  two one gallon or more containers filled with potable water
•  eyewash kits or eyewash bottles with buffered isotonic eyewash
•  soap
•  paper towels
•  a map and directions to the nearest medical facilities and emergency


phone numbers
•  a full tyvek coverall with foot covers


9.3.3 Posting treated areas


The herbicide label will list any federal requirements for posting treated areas.
Most of the more commonly used herbicides such as glyphosate and triclopyr
have no federal posting requirements.  Treated areas should always be kept off
limits to the public at least until the herbicide dries and longer depending on the
persistence of the herbicide.


When posting areas accessible to the public such as trails and visitor centers,
place notices on the usual points of entry or the perimeter of the treated sites.  The
posting should include a notice that the area has or will be treated, the name of the
herbicide used, the date of treatment, appropriate precautions to be taken, the date
when re-entry is determined to be safe, and a phone number for additional
information.


9.3.4 Storing herbicides


Always store herbicides in a well ventilated, cool, dry area where food and drinks
are not stored or prepared.  Always store herbicides in their original containers.
The floor should be concrete or lined with plastic or other impermeable material
to prevent leaks from reaching the soil.  The storage area should also be
inaccessible to the public and locked except when chemicals are being removed or
returned.  Containers should be labelled with the contents, date mixed, and
approximate remaining volume.  Containers must never be stacked.
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9.3.5 Mixing herbicides


Although it may seem obvious, read the label before mixing any herbicides.
Water used for mixing in the field should be in separate containers labelled
“Water and Rinsate for Herbicide Only, Nonpotable.”  Always keep the water and
rinsate containers separate.  The rinsate should not go into the water container.
Certain areas should be designated for the mixing of chemicals such as near the
storage site or in areas near the treatment site.  Field mixing sites should have
relatively few native species that could be impacted, be in areas that are not
susceptible to runoff or erosion, and be isolated from areas that are visited by the
public.  Rinse small spills to a safer dilution and always take a shovel, heavy
plastic garbage bags, and a soil absorbent (eg. cat litter) to field mixing sites in
case of a larger spill.  Never mix herbicides near a well and never fill a tank with
the hose placed in the mixing tank.


9.3.6 Transporting herbicides


Herbicides must always be transported in a well constructed and watertight box or
bucket to prevent leaks from contaminating vehicles, applicators, and the
environment. Containers should never be placed in the passenger compartment of
a vehicle for transportation.


9.3.7 Herbicide disposal


Equipment cleanup
Application equipment and empty herbicide containers must be triple rinsed
following use with 10% of the container volume for each rinse.  This waste water
must then be applied to a target weed for proper disposal.  It is best to pressure
rinse the container directly into the spray tank.  Always read the label for specific
procedures for equipment cleanup.


Container disposal
Containers should always be punctured before disposal to prevent re-use and
should be crushed if possible.  Properly rinsed containers can be disposed of at
most municipal and county landfills throughout the state.  Since some counties
may also have specific collection centers for recycling pesticide contaminated
containers, applicators should check on the availability of these centers.  If the
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disposal.  For example, many counties have periodic dates for collection of
hazardous materials.


9.3.8 Applicator cleanup


After cleaning all pesticide containers and application equipment, thoroughly
rinse personal protection gear with cold water from a hose or container that is
hand-held (gloves off) and was not used during application work.  All personal
protection gear should then be washed in mild soap and water.  Finally,
applicators should wash their hands and any other areas that were exposed and
could have potentially come in contact with the herbicide.  Applicators should
also shower and change clothing as soon as  possible.  Even if clothes worn
during the application appear uncontaminated, they must  be washed and dried
separately from other clothing before being worn again.


9.3.9 Contaminated clothing


If concentrated herbicide spills on clothing, the clothing should be wrapped in
newspaper and placed in the trash or a landfill, or burned where permitted.  Items
contaminated with certain commercial products, including “2, 4-D” or
formulation in which “2, 4-D” is the sole active ingredient, are classified as
hazardous wastes.  In this case, you should contact your local hazardous waste
materials center for instructions on how to dispose of this material.


9.3.10 Responding to spills


The proper response to a spill varies depending on the volume and concentration
of herbicide released, the location of the spill, and the chemical involved.  In
general, it is not necessary to call for help unless an herbicide spill contaminates
too much soil to dig up and place in plastic garbage bags.


When small volumes of dilute herbicide are spilled, they can be treated by digging
up the affected soil and spreading this material at the legal rate or concentration.
This material should be spread on areas within the designated treatment site.  In
situations where a spill is so large that it cannot be readily contained or disposed
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10.0 MONITORING TREATMENT AREAS


The Exotic Species Control Plan will include a program for monitoring the results
of control efforts.  The importance of monitoring the impact of a control plan on
an exotic plant species cannot be overemphasized.  Monitoring data should be
taken before the initiation of a control program as well as on an annual basis to
determine if and when additional treatment is necessary.  Monitoring is also
important to determine whether the treatment adversely affected other organisms.


To monitor trends in population growth and possible expansions of range,
baseline data on the exotic species must first be obtained.  These data should
include a range map of the exotic species and information on the density of the
population.  Information on the ecological role of the exotic species is also needed
to determine the urgency of control measures.


The use of photographic monitoring to evaluate changes in cover, density, or
population structure is one of the most efficient methods of long-term monitoring,
both in terms of cost and time. These guidelines do not preclude the use of other
types of monitoring such as vegetation transects; however, only the protocol for
photographic monitoring will be covered given the parks limited resources.  It is
the responsibility of the park superintendent to ensure that control programs
are adequately monitored.


The two types of photographic monitoring covered by these guidelines include 
photopoints (repeated photographs of a landscape area) and photoplots (repeated 
photographs of a plot located at or near ground level).  The following outlines the 
protocol that should be followed when using photographic monitoring.


10.1 Equipment


•  A quality 35 mm camera with either a 35 mm (for wide angle shots) or a
50 mm macro lens (for normal shots) is recommended.


•  Either black and white prints (film: Kodak T-Max 100) or
Kodachrome slides are the best for archival purposes.
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•  A tripod is useful for repeating shots at the same location and
height above the ground as well as providing greater stability while
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focusing.


•  A pole with clearly marked units to measure the height of
vegetation and to provide a scale in the photographs is
recommended.


10.2 Permanently Marked Point


For photopoints and photoplots, the location from which the photograph is taken
needs to be permanently marked.  This step requires a permanent stake or marker
(i.e. PVC, conduit, rebar).


10.3 Data and Data Sheets


Locational as well as photographic data should be taken at each photopoint or
photoplot.  A sample data sheet is found in Appendix I.


10.4 Archiving Photographic Monitoring Data


Slides and photographs should be stored in a dark, cool (no higher than 70o F),
and dry (between 25-50 percent relative humidity) environment.  Storage
locations can be metal file or storage cabinets or archival storage boxes made of
acid-free paper.  Wooden storage cabinets should not be used since wood
maintains higher humidities than are recommended.  Slides/photographs should
be stored in tight plastic sleeves for protection from handling and dust.


The duplication of slides and photographs is recommended for long-term projects.
Duplicates of slides are usually made on Ektachrome film and will, therefore, not
last as long as the Kodachrome originals.  It is best to use the Ektachrome
duplicates for projection and for use in the field and to archive the Kodachrome
originals.


10.5 Important Considerations for Establishing Photopoints


•  recommend keeping the vertical angle of the camera at 90 degrees


•  take photographs with the sun directly behind or directly above
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10.6 Important Considerations for Establishing Photoplots


Photoplots can be used for qualitative assessments of change; however, they are
most useful to obtain quantitative data on cover or density.  The prerequisites for
quantitative photoplots include:


•  short-statured vegetation (usually less than 1.5 feet)


•  identifiable species of interest in the photograph or slide


•  a small enough plot size (1.5 x 1.5 feet at most) to be photographed by
people of different heights
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11.0 ROLES AND RESPONSIBILITIES


11.1 Superintendent of State Parks


The Superintendent of State Parks is responsible for the administration of the
Exotic Plant Guidelines.


11.2 Park Superintendents


Park superintendents are responsible for preventing the invasion of exotic plant
species into park boundaries to the greatest extent possible.  They are also
responsible for the assessment and the establishment of priorities of the exotic
plant problems in their parks as well as ensuring that every major control effort
has a completed control plan.  Staff at an individual park may prepare their own
plan or the park superintendent may request that resource management staff write
a plan for them.  Park superintendents share joint responsibility with the
supervisor of the Resource Management Program for final approval of all control
plans for exotic plants in their respective parks.


11.3 Resource Management Program


Staff of the Resource Management Program are available to provide technical
assistance in the prevention and assessment of exotic species problems.  They are
also available to write control plans as requested.  The supervisor of this program
shares with the park superintendents the responsibility for final approval of all
control plans for exotic plants.


11.4 Public Information Officer


In the case of large-scale programs, the public information officer, in coordination
with the appropriate park superintendent, may prepare and implement an
appropriate public information strategy to inform the public of the park’s
acitivities.  Special attention should be paid to targeting residents of the
surrounding areas.


11.5 District Superintendents


The district superintendents are available to assist with the allocation of personnel
from other parks to work on various control efforts in their district.
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Appendix I


Specific Control Plan for Exotic Plant Species


Common name:                                                                   Scientific name:


Name of State Park:
Date:


Background and Management Information


A. Priority
(Record priority number determined from flow charts in Figures 1a.-1c.  Describe what criteria
contribute to the priority status for this particular species.)


B. Description
(Briefly describe the habit, life history, native range, and any other pertinent characteristics of
the exotic plant species.  In most cases, this information can be found in Appendix III where each
of the most invasive exotic plant species found in our parks is described.)


C. Current Distribution on the Site
(Describe the current range of the species in the park from baseline monitoring data.  Include a
range map and information on the density of the population.  Also note whether the population is
increasing, stable, or decreasing.)


D. Damage and Threats
(Describe how the species degrades a site on the park or could do so if allowed to proliferate.)


E. Goals
(Outline long-term goals for this species.  For example, a management goal may be to reduce the
numbers of this species so that it no longer threatens populations of a rare species.)


F. Measurable Objectives
(Establish measurable objectives for the control effort.  These objectives should include:


1. the impact on numbers, density, cover, etc. that you would like to achieve;
2. the size of the area in which you would like to achieve this objective; and
3. the time frame that you would like to achieve this objective.)


G. Management Options
(Briefly discuss the preferred alternative or alternatives and the conditions under which they
may be used.  Be sure to include the total anticipated cost of each of these alternatives.)











H. Actions Planned for Treatment and Monitoring
(Briefly describe the locations to be treated, materials and methods to be used, approximate
dates and time of year, and an approximate schedule for control and monitoring activities.  If
several methods are to be tested, outline the design of the planned experiment or demonstration.)


I. Criteria for Success
(Outline the criteria that will be used to evaluate the success or failure of the program.  These
criteria should be based on the management goals and objectives.)


J. Resource Needs
(Estimate the amount of time for staff and the amount of money that will be required to carry out
the planned control, monitoring, and evaluation for this species.  Refer to the following
worksheet for guidance on estimating resource needs.)


Annual Cost and Labor Worksheet


Common Plant Name: Scientific Plant Name:
Year:


Date: Item/Person: Staff Hrs Volunteer Hrs Cost ($) Comments:


K. Results of Evaluation
(This section is reserved for when monitoring data on the control effort have been evaluated.
Ideally, monitoring data should be taken within the first year after treatment and then each







successive year that the management plan is designed for.  These data should then be used to
determine whether any sections of the control plan will need to be modified.)


Emergency Information


Include directions and map to nearby hospitals or clinics.


Herbicide Use Protocols Where Herbicide Use is Planned


Note which herbicide(s) will be used and roughly how much will be used.  Also outline any state
and local requirements for posting of treated areas.  Briefly describe how the herbicide(s) will be
stored, mixed, and transported.  Describe how excess herbicide and any equipment that has
become contaminated will be disposed of.  Describe emergency first aid procedures and plans
for responding to spills or contamination.  List the names of herbicide applicators and what
protective gear will be available for them.


Herbicide Labels


If herbicide use is planned, attach copies of the herbicide label(s).


Monitoring Data


Photopoint or Photoplot Monitoring Record Form


Park: Project:


Initial Take Information
Location:


Date: Retake Frequency:


Describe access, location of permanent point, surrounding area, include sketch map.


Reference Point Descriptions: Sketch Map below:


Reference Point 1
Description:


Reference Point 2
Description:







Reference Point 3
Description:


Photographic Information:


Photographer:
Camera: Lens: Filter: Film: ASA:
Time: Weather:


Notes:


Retake Information
Date: Photographer:
Camera: Lens: Filter: Film: ASA:







Appendix II


Example Control Plan for Exotic Plant Species


Common Name: Korean or Sericea Lespedeza      Scientific Name: Lespedeza cuneata


Name of State Park: Raven Rock State Park
Date: August 20, 1997


Background and Management Information


A. Priority
     The priority number for Korean lespedeza as determined from the flow charts in Figures 1a.-
1c. is 8.  This score indicates that the control of Korean lespedeza is a high priority at Raven
Rock State Park.  The main criterion contributing to this score is the fact that Korean lespedeza
poses an immediate threat to areas that have been planted with long-leaf pines.  Although once
widespread in eastern North Carolina, long-leaf pine communities are now extremely rare.
     At this point, the complete eradication of Korean lespedeza is probably impossible.  It can
still, however, be controlled and confined to certain areas of the park. Immediate action is
necessary to combat Korean lespedeza since this plant is extremely invasive.


B. Description
     A native of Japan, Korean lespedeza now occurs from southern New Jersey to central Florida
and westward to eastern Texas, Oklahoma, and Kansas.  It is also found as far north as the
southern half of Illinois, Indiana, and Ohio.  A prolific seed producer, this plant can readily
colonize early to mid-successional grasslands and open forest communities.  In a mixture of
grass it usually becomes the dominant species after 3 or 4 years.  It has a tendency to form dense
stands that prevent or retard the natural invasion of other plants.


C. Current Distribution on the Site
     The population of Korean lespedeza is increasing at Raven Rock because this plant is a
prolific seed producer as well as the fact that a number of areas in the park are burned in the
effort to re-establish long-leaf pine communities.  Fire greatly enhances the ability of this species
to seed and spread (refer to Figure 1).


D. Damage and Threats
     Korean lespedeza is currently hindering the efforts of the park staff to re-establish long-leaf
pine communities by shading out the pine seedlings as well as every other species in the herb
layer.


E. Goals







     The goal for this control effort is to manage Korean lespedeza at suppressed levels such that
long-leaf pines and other species associated with this natural community can be re-established.
It is also hoped that with the suppression of lespedeza, the natural recruitment of herbaceous
species can occur.


F. Measurable Objectives
     Approximately 25 acres at Raven Rock State Park need to be managed for the control of
Korean lespedeza.  The objectives of this control effort are a 95% reduction in cover of Korean
lespedeza as well as the prevention of further spreading of this species.  Such a significant
reduction in cover is necessary to prevent Korean lespedeza from regaining a strong foothold in
successive years.  This objective will take approximately five years to achieve.


G. Management Options
     An effective way to control Korean lespedeza is to mow it during the growing season and
then spray it with Roundup.  The park staff at Raven Rock would prefer to purchase a skid
sprayer to treat the lespedeza with herbicide instead of hiring a tractor operator with a boom
sprayer.  In this way, the spray radius can be controlled more effectively in areas that are already
planted with long-leaf pine seedlings.  Although the less expensive alternative is to hire an
herbicide applicator, this alternative is only viable in areas where long-leaf pines have not been
planted.  Because of this limitation, only the cost to treat the areas with a skid sprayer is
calculated.  Refer to Section J where resource needs are calculated.


H. Actions Planned for Treatment and Monitoring
     Given limited staff time, it is impossible to mow and treat the entire 25 acres of Korean
lespedeza with Roundup in one year.  Realistically, approximately 5 acres can be mowed and
treated with herbicide each year.  This treatment should ideally occur in the early summer when
the plants are still actively growing.  After an area has been treated with herbicide, it will be
monitored annually.  Areas that are not being treated with herbicide in a particular year will be
mowed in August while the Korean lespedeza is flowering but before it has set seed to prevent
further spread of the plant.  After the entire 25 acres has been initially treated with Roundup, spot
treatments of Roundup will be required in successive years.  At that point, monitoring for the
entire area will be done annually.


I. Criteria for Success


     The success of this program will be based on reducing the cover of Korean lespedeza by 95%
of pretreatment levels and preventing the spread of this plant to new locations.











J. Resource Needs


Annual Cost and Labor Worksheet


Year: 1998


Date: Item/Person: Staff Hrs Volunteer Hrs Cost ($) Comments:


June skid sprayer 1,000


mower operator 4 40 $10/hour


gas for mower 11.5 $1.15/gallon


herbicide applicator 40 400 $10/hour


Roundup 280 $56/gallon


August mower operator 16 160 $10/hour


gas for mower 46 $1.15/gallon


total cost 1,937.50


     The total estimated cost for the first year of this control program is $1,937.50.  This cost
includes the initial one time price for a skid sprayer of $1,000 plus $937.50 for mowing and
herbicide application.  This estimate assumes that it takes approximately 4 hours to mow 5 acres
and that it takes approximately 8 hours to apply herbicide onto 1 acre.  Note that in the first year
5 acres are mowed and sprayed with herbicide in the early summer when the Korean lespedeza is
actively growing.  The rest of the twenty acres will be mowed in August while the Korean
lespedeza is flowering but before it sets seed.  The annual cost for the successive 4 years of
intensive treatment should remain at approximately $937.50 given that the area to be mowed will
decrease but that spot treatments of herbicide will be necessary in areas that have previously
been treated.  The costs for annual monitoring given that photograhic monitoring is employed are
neglible.


K. Results of Evaluation
(This section is reserved for when monitoring data on the control effort have been evaluated.
Ideally, monitoring data should be taken within the first year after treatment and then each
successive year that the management plan is designed for.  These data should then be used to
determine whether any sections of the control plan will need to be modified.)







Emergency Information


     The closest hospital to Raven Rock State Park is Central Carolina Hospital in Sanford.  From
the park take 421 North.  In Sanford, 421 will turn into Horner Boulevard.  Take a left at the
light at Field’s Drive and the hospital will be on the right (refer to Figure 2).


Herbicide Use Protocols Where Herbicide Use is Planned


     Roundup (glyphosate) will be used for this control effort at a rate of 1 gallon (concentrated)
per acre.  There are no requirements for posting areas that have been treated with glyphosate.
     The herbicide will be stored in a cool, dry area of the maintenance building.  If mixing is
necessary, this activity will also be done at the maintenance building.  The herbicide will be
transported to the field site in watertight containers placed in the back of a pickup truck.
     Excess herbicide will be applied to target weeds in the park.  Application equipment and
empty herbicide containers will be triple rinsed with 10% of the container volume for each rinse.
This wastewater will also be applied to target weeds.  Empty containers will be punctured and
disposed of in the garbage.
     On-site first aid kits should always contain at least two gallons of potable water, eyewash
bottles with buffered isotonic eyewash, soap, and paper towels.  In addition, a shovel, plastic
garbage bags, and soil absorbant (eg. cat litter) should be taken to the field site in case of a spill.
     Applicators at Raven Rock State Park may include: Paul Hart, David Brown, Jonathan
Griffith, and Wayne Rouse.  For mixing and applying herbicides, applicators must at a minimum
wear rubber boots, a long sleeved shirt and long pants, rubber gloves (not fleeced lined), and
safety goggles.  This apparel should be washed in soap and water after use.  Applicators should
always wash their hands and any other areas that were exposed to the herbicide as soon as
possible.  It is also recommended that applicators shower and change clothing as soon as
possible.


Herbicide Label
ROUNDUP


 DIRECTIONS FOR USE
It is a violation to use this product in a manner inconsistent with its labeling.
READ ENTIRE LABEL.  USE STRICTLY IN ACCORDANCE WITH LABEL
PRECAUTIONARY STATEMENTS AND DIRECTIONS.
WHEN TO USE: Use anytime weeds and grasses are actively growing. Treated weeds usually
show initial symptoms within hours and complete kill in 1 to 2 weeks. Larger more established
weeds may take up to 4 weeks for a complete kill. Roundup works best in warm sunny weather
with daytime temperature above 60oF. Reapply if it rains within 6 hours after application. If
hard-to-control weeds are not killed within 4 weeks, reapply.
HOW TO USE: To treat individual weeds adjust the nozzle to a coarse spray. Spray when air is
calm. Position sprayer tip approximately 1 to 2 feet from weeds and apply until completely
covered. IMPORTANT: Roundup is an all-purpose weed and grass killer which will kill







almost all plants contacted. If necessary, use cardboard or plastic to shield desirable plants. If
plants are accidentally sprayed, rinse off immediately with water. Do NOT use for spot weed
control in lawns since Roundup kills all green plants, including lawn grass. Sprayed areas can be
replanted with ornamentals or flowers the day after treatment.
STORAGE: Store this product in its original container, in a secure area. Protect container from
freezing. DISPOSAL: To dispose of partially used or empty container, securely wrap it in
several layers of newspaper and discard in trash. In case of SPILL or LEAK, soak up with paper
towels and discard in trash. Do not reuse empty container except for refill in accordance with
refill instructions.


PRECAUTIONARY STATEMENTS
              HAZARDS TO HUMANS & DOMESTIC ANIMALS


CAUTION: Causes eye irritation. Avoid contact with eyes or clothing. Wash thoroughly with
soap and water after handling. People and pets may re-enter treated areas after spray has dried.
FIRST AID: If in Eyes: Flush eyes with plenty of water. Call a physician if irritation persists. In
case of emergency involving this product, call 1-800-454-2333. ENVIRONMENTAL
HAZARDS: Do not apply directly to water. Do not contaminate water when disposing of
equipment washwaters. NOTICE: Buyer assumes all responsibility for safety and use not in
accordance with directions.


Monitoring Data


To be completed after the first year of the control plan.











Appendix III


Invasive Exotic Plant Species in North Carolina’s State Parks


Tree-of-Heaven (Ailanthus altissima)


Description


     Tree-of-heaven is a small to medium sized tree with smooth, gray bark that can achieve a
maximum height of up to 100 feet.  Leaves are alternate along the stem and are compound,
composed of 11-40 leaflets oppositely arranged along the leaf stem with a terminal leaflet.  Each
leaflet is two to five inches long, lance-shaped, with a pointed tip and blunt base.  Most leaflets
have one to three coarse teeth near their base.  When crushed, the leaves produce a distinctive,
offensive odor that has been described as “the smell of burnt peanut butter.”
     The tree flowers in July and August, with flowers occurring in panicles (much-branched
flower cluster) at the ends of the branches.  Each greenish-yellow flower has five sepals and
petals.  Seeds are encased in a papery sheath called a samara.  The samaras are slightly twisted or
curled and can be carried by the wind great distances from the parent plant.


Habitat


      Tree-of-heaven readily establishes on disturbed sites such as vacant lots of the inner city,
railroad embankments, highway medians, fence rows, and roadsides.  In naturally forested areas,
disturbance created by severe storms or insect infestations can open the way for the invasion of
tree-of-heaven.


Distribution


     Tree-of-heaven is native to a region extending from China south to Australia.  It was imported
to the United States in 1784 by a Philadelphia gardener.  In the west, it was brought over by
Chinese immigrants who use it for medicinal purposes.


Threats


     Tree-of-heaven is an aggressive competitor that propagates by both seeds and underground
runners.  Once established, it can grow several feet every year.  One tree can produce up to
350,000 seeds per year.  Seedlings establish a taproot three months from germination allowing
this plant to outcompete most native plants for sunlight and space.  Furthermore, tree-of-heaven
also produces a toxin in its bark and leaves that can accumulate in the soil and inhibit the growth
of other plants.







Control


     This tree is best eliminated while still small since it is very difficult to remove once it has
established a tap root.  At first, the root system is shallow so that seedlings can simply be pulled
out, roots and all, when the soil is moist and loose.  When the tree becomes too large for
mechanical removal, another option is to cut the tree down near to the ground and either paint or
spray the freshly cut stumps with a 50% solution of glyphosate or triclopyr.  Late spring to early
fall is the best time to apply this herbicide since in the spring sap may flow to the surface of the
cut and rinse the chemical off.  Late fall to early spring, translocation is too poor to adequately
distribute the chemical through the plant.  In addition, the basal section of the tree (ground to 12
inches) can be treated with a solution of 25% triclopyr and 75% horticultural oil.  After
treatment, wet the area thoroughly.











Appendix III (continued)


Alligatorweed (Alternanthera philoxeroides)


Description


     Alligatorweed is an aquatic and sometimes terrestrial plant that is characterized by opposite,
non-succulent leaves and small white flowers that grow on a terminal spike.  In its aquatic stage,
the stems of this plant are hollow providing great bouyancy and enabling the plant to achieve
lengths of up to 45 feet.  The stems can also root at the closely spaced nodes giving the plant the
ability to begin a new mat elsewhere.  In the terrestrial stage, the stems of alligatorweed are
usually not hollow and the leaves tend to be smaller.


Habitat


     Alligatorweed roots in soil along the shore or in shallow water and then grows across the
surface forming a dense interwoven floating mat.  This plant grows primarily as an emersed
aquatic plant but can also thrive in wet or dry soils.


Distribution


     Alligatorweed, a South American immigrant, was first authentically recorded in 1897 near
Mobile, Alabama, although it might have been found in Florida as early as 1894.  It was present
near New Orleans in 1898 and was recognized as a threat to waterways as early as 1901.
Populations of alligatorweed, however, were mostly held in check by the more aggressive
waterhyacinth, Eichhornia crassipes, until modern herbicides arrived in the late 1940's.
Alligatorweed, which was more resistant than waterhyacinth to 2,4-D and other herbicides, often
replaced waterhyacinth after both were sprayed.  By 1963, an estimated 162,000 acres of water
from North Carolina south to Florida and west to Mississippi were infested.


Threats


     The hollow stems of this plant can grow to great lengths and allow plants to form dense
floating mats that extend far into bodies of water.  These mats reduce or eliminate native plants,
are impenetrable to motor boats, and restrict water movement.  Of particular concern is the
ability of this plant to root at the stem nodes allowing alligatorweed to spread very rapidly as
pieces of stem break and float away.







Control


     At present, chemical control is the only viable means for alligatorweed control.  Two
herbicide treatments of Rodeo (a formulation of glyphosate that has been approved for use over
water), one early in the growing season and one in late-summer or early fall, are most effective
for the initial treatment of alligatorweed.  After three or four years when the infestation of this
weed is reduced to a maintenance level, only minor annual treatments should be required.  The
terrestrial stage of alligatorweed is more difficult to manage because of the formation of a large
tap root.  As with the aquatic stage, two herbicide treatments of glyphosate are needed each year
during the growing season until the weed is reduced to a maintenance level where only one
annual treatment is required.  It may take at least four or five years, however, to reduce the
terrestrial stage of alligatorweed to a maintenance level.











Appendix III (continued)


Autumn Olive (Elaeagnus umbellata)


 Description


     Autumn olive is a deciduous shrub or small tree with alternate, oval, untoothed leaves.  The
underside of the dark green leaf is characteristically covered with silver-white scales.  After the
leaves have appeared early in the growing season, small, light yellow, fragrant flowers are borne
along the twigs.  The small round fruits are reddish to pink, dotted with scales, and produced in
great quantity.


Habitat


     Typical habitats of autumn olive are disturbed areas, roadsides, pastures, and fields in a wide
range of soil types.  This plant has nitrogen-fixing root nodules that allow it to thrive in poor
soils.  It does not do well in wet or densely forested areas but has considerable tolerance to
drought.


Distribution


     A native to China, Korea, and Japan, autumn olive was introduced to the United States for
cultivation in 1830.  It has been planted in the eastern and central United States for revegetation
of strip mines and other disturbed areas, as an ornamental shrub, and as wildlife cover.


Threats


     Autumn olive has the potential of becoming one of the most troublesome invasive shrubs in
the central and eastern United States.  It exhibits prolific fruiting, rapid growth, wide dispersal by
birds, and the ability to adapt to many sites.  It also resprouts vigorously after cutting or burning.
Populations of this shrub should be closely monitored and infestations eliminated while they are
still small.


Control


     Seedlings and sprouts can be grubbed by hand when the soil is moist to insure removal of the
root system.  With larger plants, cutting alone results in thicker, more vigorous growth.  Burning
also results in vigorous resprouting.
     Foliar application of a solution of 1 to 2% glyphosate or triclopyr with a 0.5% nonionic
surfactant may be adequate for small patches of autumn olive.  Application of herbicide should
be done in late August or September when the plant is actively translocating materials to the







roots.  The plant can also be cut off at the main stem and immediately painted with a 50%
solution of glyphosate or triclopyr.  Be sure to cover the outer 20% of all cut stumps.  In
addition, the basal section of the plant (ground to 12 inches) can be treated with a solution of
25% triclopyr and 75% horticultural oil.  After treatment, wet the area thoroughly.











Appendix III (continued)


Hydrilla (Hydrilla verticillata)


 Description


     Hydrilla grows submersed in water and is generally rooted to the bottom, although in some
cases fragments will break loose and survive in a free-floating state.  The coarsely serrated leaves
of this plant occur in whorls of three to eight and have characteristic spines on the underside of
the midrib.  It closely resembles Elodea canadensis and Egeria densa, except that these two
species do not have spines.
     Hydrilla produces reproductive propagules called turions and tubers.  Turions are compact
dormant buds that are produced in leaf axils and fall from the plant when they are mature.
Tubers are formed terminally on rhizomes and can be found up to a foot deep in the sediment.


Habitat


     Hydrilla occurs primarily in lakes and ponds of tropical and temperate climates.


Distribution


     Hydrilla is probably native to the warmer regions of Asia.  It is a cosmopolitan species that
occurs in Europe, Asia, Australia, New Zealand, the Pacific Islands, Africa, Europe, South
America, and North America.  Hydrilla was first discovered in the United States in 1960 and is
now found in all Gulf Coast states, Atlantic Coast states as far north as Maryland and Delaware,
and in the western states of California, Washington, and Arizona.


Threats


     Hydrilla has many characteristics that enable it to compete so effectively and displace native
aquatic vegetation.  First, the growth habit of hydrilla enables it to compete effectively for
sunlight.  This plant can grow very rapidly, up to one inch per day, until it nears the water
surface.  Near the water surface it branches profusely and forms a thick mat, enabling this plant
to intercept sunlight to the exclusion of other submersed plants.
     Second, hydrilla is able to grow under a wide range of water chemistry conditions.  It is
commonly found in a range of lakes from oligotrophic to eutrophic.  It can also grow in water up
to nine to ten parts per thousand salinity (brackish) while also tolerating a wide range of pH.
     Third, this plant is adapted to use low light levels for photosynthesis.  Hydrilla can, therefore,
begin to photosynthesize earlier in the morning allowing it to successfully compete with other
aquatic plants for a limited amount of dissolved carbon.  This requirement for low light also
allows hydrilla to colonize in deeper water than other aquatic plants.







     Fourth, although capable of reproducing by seed, hydrilla is particularly successful because of
its varied modes of vegetative reproduction.  Hydrilla can sprout new plants from stem fragments
containing as few as two whorls of leaves.  Fragments from rhizomes can also form new plants.
This charateristic means that small amounts of hydrilla on boat trailers, bait buckets, etc. can
spread the plant from place to place.  The most troubling reproductive trait of hydrilla for aquatic
plant managers is the production of tubers and turions.  These propagules can withstand ice
cover, prolonged drying, ingestion and regurgitation by waterfowl, and herbicides.


Control


     A variety of control methods have been used on hydrilla including mechanical removal,
dessication through lake drawdown, and herbicide application.  In North Carolina, the least
expensive  and most effective method of control has been the use of sterile, triploid grass carp.
The stocking and monitoring of grass carp in infested lakes can be coordinated through the
Department of Environment and Natural Resources, Division of Water Resources, Aquatic Weed
Control Program, P.O. Box 27687, Raleigh, NC 27611, (919)-733-4064.  Keep in mind that
grass carp are non-specific herbivores and will, therefore, consume desirable native species of
aquatic plants in conjunction with hydrilla.
     Please note that hydrilla is listed as a state noxious weed.  All suspect infestations of
hydrilla should be reported immediately to the North Carolina Department of Agriculture,
Plant Industry, Plant Protection Section, P.O. Box 27647, Raleigh, NC 27611, (919) 733-
6932, or toll free - 1-800-206-WEED (9333).











Appendix III (continued)


Korean or Sericea Lespedeza (Lespedeza cuneata)


 Description


     Korean lespedeza is a perennial legume ranging in height from 1.5 to 5 feet.  The blunt-tipped
leaves of this plant are arranged alternately in groups of three along the entire length of the stem.
The stems are herbaceous to somewhat woody with numerous straight branches.
     The inconspicuous flowers of lespedeza are creamy-white with purple markings and grow in
the axils of the leaves from the middle to the upper portions of the plant.  They bloom in late
summer or early fall.


Habitat


     Korean lespedeza is found in open woodlands, clearings, borders, old fields, roadsides, and
urban waste areas.


Distribution


    Korean lespedeza is native to Japan and now occurs from southern New Jersey to central
Florida and westward to eastern Texas, Oklahoma, and Kansas.  It occurs as far north as the
southern half of Illinois, Indiana, and Ohio.


Threats


     A prolific seed producer, this plant can readily colonize early to mid-successional grasslands
and open forest communities.  In a mixture of grass it usually becomes the dominant species
after 3 to 4 years.  It has a tendency to form dense stands that prevent or retard the natural
invasion of other plants.


Control


     At present, little is known about the control of this plant.  Spraying the foliage of lespedeza
with a solution of 2% glyphosate or triclopyr and 0.5% nonionic surfactant has some promise for
control.  The North Carolina Department of Transportation has found that the herbicide Transline
is very effective for controlling lespedeza and should be applied in a 0.5% solution with 0.5%
nonionic surfactant.  This herbicide should not be used near water because of its toxicity to fish
and insects.  Either herbicide should be applied during the active growing season before the plant
has had a chance to set seed.  Mowing lespedeza in the flower bud stage for 2 to 3 consecutive
years will also help to curtail the spread of this plant.















Appendix III (continued)


Chinese Privet (Ligustrum sinense)


Description


     Chinese privet is a multi-branched shrub that can grow up to 12 feet high.  In North Carolina,
it is evergreen in most of the state but may be semi-evergreen at higher elevations.  The
elliptical-shaped leaves are small (usually only one to one and a half inches long), smooth-edged,
and oppositely arranged along the branches.  The upper surface of each leaf is dark green, shiny,
and leathery and the lower surface is pale green.  A distinguishing feature of this plant is that the
midrib of each leaf is hairy on the underside.
      The flowers are tiny and white and grow in branching clusters at the ends of the twigs.  The
flowers are also quite fragrant with a smell that has been likened to cheap perfume.  The black,
pea-sized berries are a favorite food for a variety of birds.


Habitat


     Chinese privet is usually found in lowlands and waste places often under a shady canopy.  It
frequently forms dense thickets.


Distribution


     Chinese privet is a native of China and has been cultivated extensively in the southern United
States.


Threats


     Propagated by seeds that are readily carried and spread by birds, this shrub has become an
intrusive pest in natural areas, particularly in wooded floodplains.


Control


     Chinese privet bushes with stems one inch or smaller can be removed by hand pulling.  Since
the root system of these plants is extensive, pulling larger plants is seldom possible.  Larger
plants can be killed by spraying the foliage with a solution of 2% glyphosate or triclopyr and
0.5% nonionic surfactant.  The leaves of the privet should be completely wetted, one bush at a
time.  Treatment is most effective on fully developed foliage, especially late in the summer.
Another option is to cut the shrub down near to the ground and either paint or spray the freshly
cut stumps with a 25% solution of glyphosate or triclopyr.











Appendix III (continued)


Japanese Honeysuckle (Lonicera japonica)


Description


     Japanese honeysuckle is a trailing or twining woody vine that can grow to more than 30 feet
in length.  Young stems are often hairy, while older stems are hollow with a reddish brown bark.
The oblong to oval shaped leaves are one to two and a half inches long and grow along the stem
in opposite pairs.  In most of North Carolina, the leaves of Japanese honeysuckle are semi-
evergreen and may persist on the vines year-round.  The whitish, trumpet-shaped flowers occur
in pairs from between leaves and bloom from late April into August.  The fruit is a black, pulpy
berry that matures in early autumn.
      Japanese honeysuckle is distinguished from North Carolina’s three native species by the
leaves near the tips of the vines.  These leaves are separate and not united.  In our native species,
these leaves are united at the base, forming a single leaf surrounding the stem.


Habitat


     Japanese honeysuckle occurs primarily in disturbed habitats such as roadsides, trails, fence
rows, abandoned fields, forest edges, and in many types of forests.  It often invades native plant
communities after natural or human induced disturbances such as logging, road building, floods,
windstorms, or pest and disease outbreaks.  It is especially prevalent and invasive in disturbed
bottomlands.


Distribution


     Imported to the United States in the 1800's as horticultural groundcover, Japanese
honeysuckle is native to eastern Asia.  In North Carolina, Japanese honeysuckle is naturalized
statewide and is one of the most abundant plants in the state.


Threats


     Since it propagates by both seeds that birds disseminate or by shallow, underground runners
that can extend as much as 45 feet, this plant is very successful.  In forests, Japanese honeysuckle
vines spread both vertically and horizontally by climbing up tree trunks and/or by trailing over
the forest floor.
     Dense, strangling growths of Japanese honeysuckle can impact natural vegetation by
decreasing light availability, depleting soil moisture and nutrients, or by toppling upright stems
by the sheer weight of accumulated vines.  It is seen by many managers of preserves as the
state’s most formidable species of exotic plant.







Control


      Small populations of Japanese honeysuckle can be controlled by careful hand-pulling,
grubbing with a hoe or a shovel, and removal of trailing vines.  In fire-dependent natural
communities, Japanese honeysuckle can be controlled by prescribed burning.  Burning can
reduce the abundance of Japanese honeysuckle by up to 50%, but the area must be successively
burned every year or every other year.  The use of glyphosate or triclopyr is also an effective
treatment either by itself or after a prescribed fire.  The fact that the leaves of Japanese
honeysuckle are evergreen in many parts of North Carolina provides an opportunity to treat this
plant in the fall (October-November) after surrounding vegetation has become dormant.  Apply a
solution of 2% glyphosate or triclopyr and 0.5% nonionic surfactant to thoroughly wet all
foliage.  For vines climbing into surrounding trees use a 25% solution of glyphosate or triclopyr
on cut vine surfaces.  Ambient air temperature should be above 65oF.











Appendix III (continued)


Purple Loosestrife (Lythrum salicaria)


Description


     Characterized by long showy spikes of magenta flowers, purple loosestrife is an herbaceous,
perennial, wetland plant.  The plant ranges in height from two to six feet but may reach up to 10
feet in height in nutrient-rich habitats. The leaves are opposite or in whorls of three, lance-
shaped, and without teeth.  Purple loosestrife has flowers with five to seven petals occurring in
dense clusters on terminal spikes.  These flowers begin blooming in June and continue until
September.


Habitat


     Purple loosestrife is found in a variety of sunny wetland habitats including marshes, river
banks, the edges of ponds and reservoirs, as well as ditches and other disturbed wetland areas.  It
grows best in high organic soils but tolerates a wide range of soil textures including clay, sand,
and silt.


Distribution


     A native of Eurasia, purple loosestrife was introduced into the northeastern United States and
Canada in the early 1800's.  Although this plant has subsequently spread through most of
temperate North America, the heaviest concentrations are in the glaciated wetlands of the
northeast.  It is present but has not yet become a dominant invasive plant in North Carolina.
Please note that purple loosestrife and all other non-native Lythrum species are listed as
state noxious weeds.  All suspect infestations of purple loosestrife should be reported
immediately to the North Carolina Department of Agriculture, Plant Industry, Plant
Protection Section, P.O. Box 27647, Raleigh, NC 27611, (919) 733-6932, or toll free - 1-800-
206-WEED (9333).


Threats


     Purple loosestrife thrives in disturbed wetlands but also invades natural wetlands, crowding
out native wetland vegetation and forming extensive monospecific stands.  As a result, the
wildlife value of wetland habitats is greatly diminished.
     A single stalk of purple loosestrife may produce as many as 300,000 seeds and densities of up
to 80,000 stalks per acre.  The species also readily reproduces from stem or root segments.
Although not yet a significant invasive problem in North Carolina, wetland communities should







be closely monitored for the presence of purple loosestrife because of its potential devastating
effects.  It has dominated marshes and bogs in a number of states in the Northeast.


Control


     Since small infestations of purple loosestrife can be removed by hand pulling, the early
detection of this plant is critical to its control.  Hand removal should always be done before the
plants flower to prevent the scattering of seeds.  The entire rootstock must be pulled out since the
plant can rejuvenate from root fragments.  In addition, plants that are pulled should be bagged on
site to prevent dispersing the stem and root segments.
     Where mechanical removal is not feasible, purple loosestrife may be removed by spot
application of Rodeo (a formulation of glyphosate that has been approved for use over water)
before or during the period of peak bloom, usually late August.  The best way to apply this
herbicide is to cut off all stems at about six inches (be sure to bag this refuse) and then paint or
drip a 20-30% solution of Rodeo onto the cut surface.  As with mechanical control methods,
follow-up treatments may be needed in subsequent years to remove new plants that have
sprouted from the seed bank.
     For large areas a foliar spray may be necessary.  Apply a solution of 2% Rodeo and 0.5%
nonionic surfactant before flower head formation.  If possible, cut the flower heads (bag these
heads) before applying herbicide to ensure the prevention of seed production.
     The most effective herbicide for controlling purple loosestrife is Garlon 3A.  Since this
product is still under experimental use for aquatic plants, it would have to be applied
experimentally under supervision of the manufacturer, Dow Elanco.







Appendix III (continued)


Japanese Grass (Microstegium vimineum)


Description


     This annual grass grows to be up to two to three feet by late summer.  It has long, thin,
alternate, lance-shaped leaves along a branched stalk.  In spring and early summer the grass is
shorter and more tender in appearance.  The stalk of this grass is distinctly divided by nodes with
flattened segments between the nodes that get wider toward the upper end.


Habitat


     Japanese grass is often found in bright green patches along the margins of roads or paths and
less frequently on forest floors.  Preferring shaded or partially sunny areas, it tends to get a
stronghold in moist areas which can be particularly troublesome when close to water courses
since water aids in the dispersal of seeds.  A number of bottomlands in the parks system have
been heavily impacted by this weed.


Distribution


     This grass was imported as an ornamental from Asia.  It was not common as late as 1970 but
has exploded in the past two decades and is now common throughout North Carolina.


Threats


      Japanese grass is a quickly spreading annual plant that produces seeds for the following year
and then dies in the fall.  It propagates both by shallow runners and seed and spreads in dense
patches that eventually exclude most other plants.  The plant spreads primarily in the spring and
summer before flowering and the production of seed in late summer and early fall.


Control


     The best time for removing Japanese grass is early in the growing season when it is small and
before seed production.  While young, the grass is shallow-rooted and easy to grub out by hand.
Mowing while in flower and before seed production has also been effective in controlling the
spread of this grass.  Extensive areas of Japanese grass may be controlled by the herbicide
Vantage (sethoxydim).  This herbicide is particularly attractive because the active ingredient
rapidly decomposes in soil and it acts mainly on grasses leaving most broad-leaved plants
unaffected.  This herbicide kills both perennial and annual grasses within about 14 days by







interfering with an enzyme involved in lipid synthesis.  Herbicide treatments should be made late
in the growing season but before the plants set seed.  Apply a 1.5% solution of sethoxydium and
1% horticultural oil when the air temperature is above 65oF and rain is not expected within one
hour following application.  A solution of 2% glyphosate and 0.5% nonionic surfactant may also
be used.











Appendix III (continued)


Princess Tree (Paulownia tomentosa)


Description


     Princess tree may reach a height of up to 50 feet.  The bark of this tree is characteristically
gray with shallow, shiny ribs.  The leaves are large (5-10 inches long on mature trees), heart-
shaped, and oppositely arranged along the branches.  The edges of the leaves often have blunt
“horns” on each side.  Stump sprouts and young plants have extremely large leaves that can be
up to 32 inches long.
     This tree flowers in April and May, usually before its leaves have fully emerged.  The very,
large, light purple flowers are distinctively sticky and hairy on the outside.  These flowers are
arranged in pyramidal clusters that are about 10 to 15 inches long.  The fruits of this tree persist
in large brown clusters through the winter and into early spring.  The seeds from these fruits are
small and winged and disperse easily.


Habitat


     Princess tree favors sunny locations along roadsides, clearings, and borders of forests.


Distribution


     The princess tree was imported from East Asia for horticultural purposes.  It has since
escaped cultivation and is scattered in a number of locations throughout the state, particularly in
the mountains and foothills of western North Carolina.


Threats


     Once princess tree escapes into the wild, it is an extremely fast-growing competitor with
native species.  Propagating from seeds, this tree may be six to eight feet in its second year of
growth.


Control


     It is best to eliminate princess tree by hand when it is still a small sapling without a well-
developed taproot.  Of course this stage is short-lived since the tree is usually too big to manually
remove by its second year.
     Once hand pulling is no longer possible, another option is to cut the tree down near to the
ground and either paint or spray the freshly cut stumps with a 25% solution of glyphosate or a
50% solution of triclopyr.  Stump treatments can be used as long as the ground is not frozen.











Appendix III (continued)


Common Reed (Phragmites australis)


Description


     Common reed is a tall, perennial, wetland grass ranging in height from three to thirteen feet.
Strong, leathery, horizontal shoots growing on or beneath the ground surface give rise to roots
and tough vertical stalks.  The leaves of these stalks are alternately arranged, flat and hairless, up
to 24 inches long, one half to two and one half inches wide, and tapering to a sharp point.  The
foliage is gray-green during the growing season, with purple-brown, foot-long plumes appearing
on the top of the stem by late June.  By fall the entire plant turns tan.  Giant cordgrass (Spartina
cynosuroides), a non-invasive native species, can be confused with common reed.  It is
distinguished from common reed by its sparse flowering structure and longer, more gracefully
arching leaves.


Habitat


     Common reed thrives in sunny wetland habitats.  It is found along elevated areas of brackish
and freshwater marshes and along riverbanks and lakeshores.  This plant is particularly abundant
in the disturbed or polluted soils of roadsides, ditches, and dredged areas.


Distribution


     Common reed may be the most widely distributed plant in the world.  It is found throughout
the temperate regions of North America.  Many Atlantic coast wetlands have been invaded by
common reed as a result of alterations to tidal movements by roads and impoundments.  It is
treated as an exotic species because it invades the habitats of other plants as a result of human
alterations to the environment.  Moreover, it is strongly suspected that a non-native, aggressive
strain of this species was carried to North America in the early twentieth century.


Threats


     Common reed has become a destructive weed in North Carolina, displacing desirable wetland
plants such as wild rice and cattails.  This plant propagates by seeds but once established, it
spreads mostly through underground rhizomes.  Invasive stands of common reed eliminate
diverse wetland plant communities and provide little food or shelter for wildlife.


Control


     Herbicide use in combination with burning has generally proven to be the most effective
means of controlling common reed.  Rodeo (a formulation of glyphosate approved for use over







water) should be sprayed on common reed colonies after the tasseling stage (July-September)
when the foliage is re-directing nutrients to the roots.  Prescribed burning does not reduce the
growing ability of phragmites unless root burn occurs.  Root burn seldom occurs because the
rhizomes are usually covered by a layer of soil, mud, or water.  Burning does, however, have the
advantage of removing accumulated phragmites leaf litter, giving the seeds of other species area
to germinate.
     Flooding can also be used to control phragmites when at least three feet of water cover the
rhizomes for an extended period during the growing season (usually four months).  Cutting the
plant in July removes most of the food reserves produced in that season and, therefore, reduces
the vigor of the plant.  A cutting regime that is carried out on an annual basis may be enough to
eliminate a colony.











Appendix III (continued)


Kudzu (Pueraria lobata)


Description


     Kudzu is a perennial, trailing, or climbing vine of the legume (bean or pea) family.  The
compound leaves are broad, up to seven or eight inches long; have hairy undersides; and are
arranged in threes at the ends of the stems.  With a fragrance reminiscent of grapes, the one half
to three quarter inch purple flowers are produced on plants exposed to direct sunlight.  Kudzu
fruits, present in October and November, are hairy bean-like pods with a few viable seeds in each
pod.  It is thought that some of these seeds can remain dormant for several years before they
germinate.
     Young stems of this plant are hairy, while older stems become woody and up to an inch in
diameter.  From roots that may extend down 12 feet in sandy soils, vines grow upward and
runners extend outward.  New plants begin at stem nodes every one to two feet.  Roots become
tuberous, storing as starch the carbohydrates produced by the leaves.  These tuberous roots are
capable of starting new vines when vines and leaves above ground have been destroyed.


Habitat


     Kudzu grows in a variety of habitats and environmental conditions but does best on deep,
well-drained, loamy soils.  Almost any sunny disturbed area is suitable habitat for this vine.


Distribution


     A native of Japan, kudzu was originally brought to the United States for use as animal food.
About 50 years ago, it was planted extensively along highways and railroads to stabilize
embankments.  Now, kudzu has spread along the Atlantic coast, north to Illinois and
Massachusetts, west to Texas and Oklahoma, and south to Alabama, Georgia, and Mississippi.
In North Carolina, kudzu is a common sight along roadways and bordering agricultural fields.


Threats


     Wherever it grows, kudzu has the ability to outcompete and eliminate native plant species.
With vine growth of up to one foot a day, it completely overgrows and kills everything from
grasses to mature trees in its expanding area.


Control


     Eradication of kudzu is not easy and can take up to 10 years for well established stands.
Burning kudzu patches in February or early March as well as discing the ground helps prepare an







area for the application of herbicide.  Regular cutting may also be sufficient to control most
kudzu populations.
     The herbicide Transline has been shown to be effective against kudzu.  It should be applied
during the active growing season in a solution of 0.25% Transline and 0.5% surfactant.  This
herbicide should not be used near water because of its toxicity to fish and insects.  For kudzu
near bodies of water, the United States Forest Service recommends Banvel 720 at two
gallons/acre for patches less than 10 years old and three gallons/acre for patches greater than 10
years old.
     Kudzu can also be controlled by cutting the vines and runners just above ground level and
then waiting one to two weeks for foliar resprouting.  At this point, the plant can be treated with
a solution of 2% glyphosate or triclopyr and 0.5% nonionic surfactant.  This treatment may need
to be repeated a couple of times during the growing season for several years before the plant is
effectively controlled.
     An alternative approach involves the application of glyphosate or triclopyr to cut stumps,
foliage, and roots.  For vines in tree canopies, cut the vines near the ground and apply a 25%
solution of glyphosate or triclopyr to the stumps.  Use a solution of 2% glyphosate or triclopyr
and 0.5% nonionic surfactant to treat areas with extensive kudzu ground cover.  If possible,
locate the tap root and dig or cut into the root crown and apply a 50% solution of triclopyr to the
exposed root.







Appendix III (continued)


Multiflora Rose (Rosa multiflora)


Description


     Multiflora rose is a perennial thorny shrub of medium height.  Its arching stems can root at
the tip, forming dense thickets of thorny branches.  Each compound leaf has five to 11 oval
leaflets that are arranged alternately along the stem with a terminal leaflet.  The tapering clusters
of pungently fragrant, white or pinkish flowers of multiflora rose bloom in June to July.  As with
other rose species, the fruits are small, red hips containing many seeds in their fleshy interiors.


Habitat


     Multiflora rose prefers clearings, roadsides, fence rows, borders of woods, and other open
areas.  It is adaptable to a wide range of environments but is usually not tolerant of extremely
wet or dry habitats.  It is, however, invading some bogs and other mountain wetlands in North
Carolina.


Distribution


     Native to North China, Korea, and Japan, multiflora rose was brought to the United States by
horticulturalists in the second half of the nineteenth century.  Later, wildlife managers planted it
for wildlife food and cover.  It was also used for control of soil erosion and on highway medians
to reduce headlight glare.  Multiflora rose is now found throughout most of the United States.


Threats


     Reproducing by seeds, an average-sized multiflora rose shrub can produce 500,000 to
1,000,000 seeds in a good year.  Birds disseminate the seed widely.  Multiflora rose forms dense
thickets that can choke out native plant species.  These thickets form living fences that are
impenetrable by large mammals.


Control


     Lightly infested areas may be cleared with a shovel or hoe provided that the entire root is
removed.  In heavier infestations, three to six cuttings or mowings per year near the ground for
two or more years will give high mortality.  In some situations, a prescribed fire during the early
growing season may be an appropriate method of control.  As with mechanical methods of
control, it may be necessary to annually burn for several years to completely kill this plant.







     Glyphosate and triclopyr are probably the most effective herbicides for controlling multiflora
rose.  Apply a solution of 2% glyphosate or triclopyr and 0.5% nonionic surfactant to thoroughly
wet all leaves.  The air temperature should be above 65oF to ensure absorption of the herbicide.
In addition, the stems of multiflora rose can be cut at or near ground level and then immediately
be treated with a 25% solution of glyphosate or triclopyr.  This treatment remains effective at
low temperatures as long as the ground is not frozen.  The basal section of the plant (ground to
12 inches) can also be treated with a solution of 25% triclopyr and 75% horticultural oil.  After
treatment, wet the area thoroughly.











Appendix III (continued)


Johnson Grass (Sorghum halapense)


Description


     Johnson grass forms dense clumps and can grow to a maximum height of eight feet.  It has
long, smooth leaves with a characteristic white mid-vein.  The stems of this grass are often pink
to rusty red near the base and the inflorescence is large and loosely branched.


Habitat


     Johnson grass thrives in cultivated and abandoned fields, forest edges, stream banks,
roadsides, vacant lots or any disturbed ground.


Distribution


     Johnson grass was introduced to the United States from its native range around the
Mediterranean Sea.  It has spread to most temperate regions of the world and is found
extensively in North Carolina.


Threats


     A major agricultural weed, Johnson grass is especially troublesome in corns fields where it
forms tall, dense stands.  It also aggressively crowds out native species along riverbanks and
along the edges of woodlands.


Control


     Johnson grass can be a challenging plant to control since when this grass is cut it can resprout
from underground rhizomes and it is resistant to many common herbicides.  Moreover, spring
burning encourages regrowth.  Small stands of this grass can be controlled by hand-pulling when
the soil is moist.  Repeated winter tilling to expose and kill root material has been successful at
controlling larger infestations.
     The application of a 2% solution of glyphosate near the end of the growing season (just prior
to seed maturity) when this grass is transporting nutrients to its roots results in a high rate of
mortality.  The herbicide may be applied to the leaves or freshly cut stems.  Increase the
concentration of glyphosate to 20% if it is applied to cut stems.  These treatments must be
repeated for several years to eradicate the seed bank.
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1.0 DIRECTOR’S STATEMENT

As North Carolina continues to urbanize, our state parks become an even more
important component of our landscape.  Activities beyond park borders, however,
are increasingly affecting natural resources and processes within our boundaries.
In recent years, the introduction and spread of exotic plants has accelerated
nationwide with North Carolina as no exception to the trend.  Active control of
exotic plants within the parks is becoming more and more critical to protect the
integrity of the native biological communities of our parks.

Exotic plants have been introduced, either intentionally or by accident, into areas
outside their native range.  Although most of these exotic species have little or no
impact, and in many cases are highly beneficial, a small percentage are potentially
devastating to the natural resources of our state parks.  As park resource
managers, it is our mission to protect our native plants, animals, and biological
communities by actively working to prevent the introduction and spread of
invasive plant species within our borders.

The intent of the following Exotic Plant Guidelines is to provide technical
information for the successful control of invasive exotic plant species.  This
document also outlines a systematic methodology for determining the priority of
exotic plant problems and documenting control efforts.  The initiation of actions
to manage infestations of exotic plants will be in accordance with these
guidelines.

Sincerely,

Philip K. McKnelly
Director
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2.0 INTRODUCTION AND POLICY STATEMENT

Of the thousands of species of exotic plants that are established in the United
States, only a small percentage ultimately cause problems.  This small percentage
of plants, however, can wreak havoc as they spread into surrounding ecosystems
and displace native vegetation.  Exotic plant species often outcompete native
species because they are aggressive in their growth habits, put out more seed that
lasts longer in the soil, or have no natural predators and diseases in the ecosystem
that they are invading.

The control of exotic plant species is an important component of natural resource
management in the state parks system.  At this point, it is necessary for us to
intervene since exotic plants have disrupted natural processes in a number of our
parks.  In many cases, the continued existence and spread of exotic plant species
pose a threat to our rare native plants, animals, and biological communities as
well as to important archaeological sites.

It is, therefore, the policy of the North Carolina state parks system to control the
spread of exotic plant species where feasible.  Our first line of defense should
always be to prevent the introduction of these undesirable species into our park
boundaries.  Where prevention is no longer an option, active control measures
may be pursued.  Implementation of control measures will be preceded by a
control plan and followed by a monitoring program.

The following information outlines a strategy for the overall priority,
management, and control of exotic plant species in North Carolina’s state parks
system.  Appendix I presents the specific requirements for a management and
control plan and Appendix II outlines an example management and control plan.
Appendix III presents fact sheets covering how to identify and control the 14 most
invasive exotic plant species found in our state parks.  Appendices IV through VI
cover North Carolina’s Aquatic Weed Control Act of 1991, State Noxious Weed
List, and Regulations for State Noxious Weeds.
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3.0 DEFINITIONS

Exotic species: A species occurring in a given place that is outside of its native
range.  Exotic, non-native, non-indigenous, introduced, and alien are synonymous
terms.  The vast majority of exotic species have little or no impact on our natural
areas, and many are highly beneficial.  Almost all of our important crops are
exotic species that were deliberately introduced.

Invasive exotic species: A species outside of its native range that threatens the
survival or reproduction of native plants or animals or threatens to reduce
biological diversity.  Invasive exotic species will be considered for active control
in our state parks.

Historic cultivars: Varieties of domestic, ornamental, or crop plants that may be
genetically or morphologically distinct from the common contemporary varieties,
were present in historic districts during periods of significance, and have been
used historically.

Native species: A species that occurs and evolves naturally without human
intervention or manipulation.
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4.0 PREVENTION OF INVASION

The first line of defense in the management of exotic species is to prevent their
introduction and establishment.  The importance of prevention cannot be
overemphasized.  The following methods are useful to help prevent accidental
introductions:

1) minimize the building of roads, trails, and structures that break up intact native
communities. Also, locate facilities to minimize disturbance and fragmentation;

2) watch existing disturbed areas for invading species;

3) minimize changes in hydrology as well as erosion and sedimentation.  These
changes tend to degrade native plant communities, allowing more easy access for
exotic plants;

4) ensure fill used in construction projects and other materials likely to transport
exotics are as free as possible of exotic plant propagules; and

5) where feasible, control exotic plant species established on neighboring lands
before they become established on the park.
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5.0 ASSESSMENT OF EXOTIC PLANTS IN A PARK

An assessment of exotic species problems will eventually be conducted for each
park.  The assessment will include an inventory of exotic species and an
evaluation of the priority of each species for control efforts.

In order to do this inventory, park managers should eventually be able to
recognize the exotic plant species within their parks.  In some cases, park staff
will be able to do this inventory on their own and, in other cases, it may be
necessary for the division to hire a consultant or researcher to assist with this job.
The inventory should thoroughly document the population size, extent, and
effects on natural and cultural resources of each exotic plant species.

The following criteria that will be used to determine the priorty of each species
for control efforts include: the immediacy of the threat to an area of ecological or
cultural significance, the likelihood of success of the control effort,  and the
invasiveness of the exotic species.  The following categories are outlined by
priority for control:

5.1 Priority by Immediacy of Threat

High priority where exotic species pose immediate threat to:

• rare or endangered native plants or biological communities;

• undisturbed examples of natural communities;

• biological communities representative of North Carolina’s natural
landscape that are not represented elsewhere in the state parks system;

• areas supporting species of animals known to depend upon native
vegetation that is threatened by exotic species; and

• the integrity of a historic or culturally significant site.

Medium priority where exotic species will threaten an area as described above
within 1-2 years.
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Low priority where it will be more than two years before an exotic species poses
a threat to an area as described above.

5.2 Priority by Likelihood of Success

High priority where invading species is present in localized populations with
good possibility for eradication.

Medium priority where invading species is controllable but only in selected
areas or confinable to certain areas of the park.  This category also includes
species that are controllable parkwide, even though this effort may require
removal from one area at a time.

Low priority where invading species is present with little possibility of control.

Localized exotic plants are the most amenable to control efforts.  It may even be
possible to completely eradicate these species if management is initiated quickly.
Since exotic plant species often establish along predictable avenues such as
roadsides and other areas where disturbance has taken place, efforts to assess the
invasion of
exotic plants should be concentrated in these areas. Exotic plant species that have
become established in the park may not be controllable throughout their entire
range, but their impacts can be ameliorated.  One method is to control these
species in selected areas.  These areas should include high priority natural areas
and culturally significant sites.  Another approach is to confine widespread exotic
species to certain portions of a park.  This approach works by controlling an
infestation at the edges and then working toward the center.  With this approach,
surveys should be conducted beyond the controlled area to assure that long-
distance establishment has not taken place.

Some widespread populations of exotic species cannot be controlled or can be
controlled only partially.  In these cases, their impacts must be accepted and every
effort should be made to control further spreading.
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5.3 Priority by Invasiveness of Species

High priority for highly invasive species.  These species may include but are not
limited to:

tree-of-heaven (Ailanthus altissima)
autumn olive (Elaeagnus umbellata)
hydrilla (Hydrilla verticillata)
Korean lespedeza (Lespedeza cuneata)
Chinese privet (Ligustrum sinense)
Japanese honeysuckle (Lonicera japonica)
purple loosestrife (Lythrum salicaria)
Japanese grass (Microstegium viminium)
princess tree (Paulownia tomentosa)
common reed  (Phragmites australis)
kudzu (Pueraria lobata)
multiflora rose (Rosa multiflora)
Johnson grass (Sorghum halepense)
alligatorweed (Alternanthera philoxeroides)

Low priority for moderately invasive species.  These species may include but are
not limited to:

mimosa (Albizia julibrissin)
gill-over-the-ground or ground ivy (Glecoma hederacea)
English ivy (Hedera helix)
common chickweed (Stellaria media)
bigleaf periwinkle (Vinca major)
common periwinkle (Vinca minor)
wisteria (Wisteria sinensis)

Each park’s list of exotic species should be divided into these two categories of
invasiveness to help prioritize where action should be taken.  Those species with
more potential to harm park resources should be given higher priority for control.
Innocuous exotic species such as those restricted to areas subject to continuing
human disturbance (i.e. continuously disturbed lawns and roadsides) are not
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on these species.   For the purposes of these guidelines, highly invasive exotic
species are defined as those plants that have species, community-level, or
ecosystem-level effects that can significantly alter natural processes such as fire
regimes, nutrient cycling, hydrology, or successional patterns.  These plants may
also alter species composition by reducing populations of native species or by
hybridizing with native species.  Moderately invasive exotic species are those
species that tend to spread slowly and stay in localized patches.  They do not often
pose a threat of becoming landscape-level problems.  These species can, however,
pose problems for small populations of  rare plants.

5.4 Flow Charts

These three criteria are combined into a series of flow charts in Figures 1a.-1c.
These flow charts and corresponding scores of 1-10 are designed to provide park
managers with guidance on when an exotic plant is an overall high, medium, or
low priority for control.  An overall score of 8-10, 4-7, and 1-3 indicates a high,
medium, and low priority for control, respectively.  Since these scores are meant
as guidance, they should not in all cases replace best professional judgement.
Each park’s list of exotic plant species should eventually be prioritized based on
the criteria set forth in these flow charts.  Refer to Table 1 for an example of how
to organize these data.
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Table 1.  Prioritized List of Weed Species

Last Updated:

Common Name Scientific Name Score/Category Comments

5.5 Staff Time

The initiation of an effort to control exotic species will obviously require staff
time.  Small infestations of exotic plants will likely be controllable by on-site park
staff, whereas more widespread, established exotic plant problems may require a
much greater commitment of time than is available within the individual park.
High priority infestations for control, however, should not be neglected because
of  lack of staff.  If additional staff time is needed for control of a high priority
problem, the park superintendent may request assistance from elsewhere in the
organization.  Parks are encouraged to share expertise and to help each other with
staff if possible.  Parks may also use volunteer assistance for efforts to control
exotic species if appropriate.
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6.0 PLANNING FOR CONTROL OF EXOTIC SPECIES

6.1 Preparation of a Control Plan

The importance of controlling exotic pests is recognized nationwide.  Efforts are
underway in North Carolina to control exotic plants at the federal, state, and local
levels as well as by private organizations such as The Nature Conservancy.  Any
information that we gain in the state park system toward the goal of successful
control of exotic plants will be valuable to other land managers with similar
problems.  Control plans are particularly important as a method of documenting
the success or failure of various treatments for use by our own as well as other
agencies.

An Exotic Species Control Plan will be prepared and approved before a major
control effort is initiated.  The plan will include a thorough inventory, the  priority
status for active control, locational maps, goals for control, description of selected
control method(s), and a monitoring program for the problem species.  Generally,
control efforts will be initiated through park staff with resource management staff
available for technical assistance.

In addition to eliminating a species that may be threatening a natural or cultural
resource, a control plan must also focus on what should be in place of the exotic
species.  A program for the control of exotic species is best viewed as part of an
overall restoration program.  The control program also must consider what impact
control operations will have on other indigenous species.

Long-term and sometimes even permanent management commitments and
consistent follow-up are essential to successful programs for controlling exotic
plants.  Persistent seed banks and long-lived seeds often require control efforts
over many years to eradicate exotic plants in a park even if the species are
localized.  For these reasons, plans should be developed for a specific period (e.g.
5 years) and be flexible enough to be modified if new circumstances arise.  These
plans should include schedules for achieving goals as well as estimates of
required materials, money, and person-hours.  Goals should consider the level of
control desired and practically attainable.  Eradication of the exotic species is
ideal, but in many cases it may be impossible to achieve.  Generally, the goal will
be to reduce the population to some stable level.  Refer to Appendix I for an
example of a control plan for exotic plant species.
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6.2 When NOT to Write a Control Plan

Control plans are not necessary for the management of every exotic plant species
in a park.  Clear-cut situations where control plans are not necessary include the
routine spraying of glyphosate around buildings to control weeds, removal of a
few exotic shrubs at an old homesite, or pulling up English ivy at a ranger
residence.  As stated previously, at the other extreme are long-term or sometimes
even permanent management commitments involving considerable money and
staff time.  Of course, there will always be a number of situations that fall
somewhere in between the two extremes.  When in doubt about whether an exotic
species problem warrants a control plan, please call the division’s resource
management staff for advice.

6.3 Who Writes a Control Plan

Park staff may choose to write their own control plan or they may request that 
resource management staff write the control plan for them.  In the latter case, park
staff should schedule an on site field investigation with a representative from the 
Resource Management Program.
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7.0 MANAGEMENT OF HISTORIC CULTIVARS

In cultural landscapes, exotic plants should be evaluated according to their
cultural and/or historical significance.  Both cultivated and noncultivated species
may be appropriate in a historical context.  In fact, native plants and animals may
require management if they are detrimental to the management of cultural
landscapes.

If historic cultivars occur within a natural area and they are not invasive, they may
be left in place.  If removal is chosen, the park should provide propagules from
the historic cultivars to botanical gardens, arboretums, and other interested public
or nonprofit organizations.  In historic areas, disruptive exotic plants may be
replaced with cultivars, crop land, or pasture as well as by native plant
communities which are historically appropriate.  This activity requires an
approved control plan.
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8.0 TREATMENT OF EXOTIC PLANTS

A number of factors need to be considered when choosing a method of
eradication or control.  These factors include: potential impact to non-target
organisms; risks to workers, volunteers, and visitors; effectiveness; cost per unit
of control; public relations; and impacts to public use areas.  The various methods
of control available may be classed under the headings: manual/mechanical,
prescribed fire, competition/restoration, flooding, biological control, chemicals
(herbicides), and integrated pest management.  This list does not preclude other
methods of control where appropriate.

8.1 Manual/Mechanical Control

Some weeds can be controlled by pulling them by hand or removing or killing
them with a tool or mechanical device.  A major advantage of manual/mechanical
methods is that they can be safely used by staff and volunteers.  On the other
hand, these methods do not kill the wide variety of species (particularly shrubs)
that resprout vigorously.  Disturbance to the soil can also encourage reinvasion
and incursions by other pests.

8.2 Prescribed Fire

The majority of park managers are familiar with the use of fire to manage
vegetation communities that have evolved with fire.  In this case, fire is used
primarily to manage the growth of species that are native.  Fire may also be used
to control exotic species.  Prescribed fires, however, should be used with caution
since they may actually promote certain invasive, non-native species.

8.3 Competition/Restoration

The use of native plants to outcompete alien weeds is a frequently overlooked but
potentially powerful technique.  Often the natives must be planted into the habitat
and given some care until they are well established.  This technique may be
appropriate where a native forest community is to be re-established in an old  field
that currently has an herb layer dominated by exotic grasses and forbs. Other
weed control methods can be enhanced by encouraging competition from native
species.  Lightly infested patches or satellite populations of exotic plants can be
cleared manually or with spot-treatments of herbicides, clearing the way for the
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re-establishment of native species.  Once lightly infested patches or satellite 
populations have been cleared, the core infestation can be attacked by gradually 
clearing the perimeter and encouraging natives to move in.

8.4 Flooding

Prolonged flooding can kill plants that infest impoundments or other areas where
water levels can be controlled.  This method works best if the area is mowed or
burned prior to flooding.  For example, part of a Phragmites australis infestation
at the Wertheim National Wildlife Refuge on Long Island, NY was eliminated by
prescribed burning followed by flooding.

8.5 Biological Control

Biological control, or biocontrol, involves the use of animals, fungi, or other
microbes that prey upon, consume, or parasitize a target species.  “Classical”
biological control carefully selects and introduces one or more of these enemies to
the target species’ new habitat to reduce its population.  Successful “classical”
biological control programs result in permanent establishment of the control
agent(s) and consequent permanent reduction in target species populations.
Results  cannot be expected immediately from this type control.  “Inundative” or
“augmentative” biological control involves mass releases of native or non-native
organisms.

Biological control is not designed to eliminate the target completely, and it often
takes years before the effects are obvious.  Moreover, agents for biological control
are available for only a few exotic plant species, and the research required to
locate and test potential biological control agents is beyond the individual
capabilities of the parks.  For these reasons, biological control will at present have
little utility for the majority of exotic plant problems.

8.6 Chemicals (Herbicides)

Herbicides are chemicals that kill or inhibit plant growth. Herbicides are
frequently needed in exotic plant programs because they can be extremely
effective tools in controlling or eliminating certain exotic plant species.  They can
also, however, be hazardous to human beings and the environment and should be
used only after careful consideration of other options.



21

Guideline: 30

Originator: Smith

Title:

EXOTIC PLANTS

Section:   8.0
Page:   3 of 3
Date: February 1, 1998

8.7 Integrated Pest Management

In most cases, no single method of control is completely effective against an
exotic species.  Several considerations must be made when selecting pest
management strategies.  Consideration must be given to disruption of natural
controls, hazards to human health, effects on nontarget organisms, overall damage
to the environment, how effective treatments will be in reducing the pest
population below the action level, how feasible it will be to effectively implement
treatments, and how cost effective the treatment is over the short and long term.
The integrated pest management concept is based on the fact that combined
strategies for pest management are usually more effective in the long run than a
single type of treatment.
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9.0 PROTOCOL FOR USING HERBICIDES

9.1 Choosing an Herbicide

When deciding which herbicide to use, consider the following factors:

• effectiveness on the target species;
• effects on non-target species;
• persistence in the soil;
• toxicity to animals; and
• likelihood that it will leach to groundwater.

Look for chemicals that:

• are selective;
• degrade rapidly;
• attach to soil particles and, therefore, are less likely to reach groundwater;

and
• are non-toxic to animals.

In some cases the most effective herbicides are also more persistent and toxic.
More effective herbicides, however, may not require repeated application and
may result in the smallest total input of toxin to the environment.  Trade-offs
between effectiveness and toxicity will need to be evaluated on a case-by-case
basis within an individual management plan.

Site conditions are also important to consider when choosing a control method.
These conditions include: accessibility, proximity to open water, depth to
groundwater, and the presence of rare species.

9.2 Choosing an Application Method

Herbicides can be applied:

• to living foliage;
• around the circumference of the trunk on the intact bark;
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• by injection into the inner bark;
• to cut stems and stumps;
• in pellet form at the base of the plant; and
• to the soil before pest seeds germinate and emerge.

Application techniques that minimize the release of the herbicide to the
environment are preferred, especially if other rare species are in the vicinity.  This
choice will depend greatly on the species being eradicated as well as the herbicide
that is used.  Use of a marker dye with foliar-applied herbicides will aid in
avoiding non-target vegetation and will facilitate better coverage on the target
weeds.

Park employees must be licensed by the North Carolina Department of
Agriculture for any pesticide use on public lands.  Training and exams are offered
periodically in various locations throughout the state.  Staff should contact
Pesticide Education, 51 Kilgore Hall, N.C. State University, Raleigh, NC  27695,
(919)-515-3113 for information regarding training.

9.3 General Safety Considerations

The health and safety of the applicator is always of utmost importance.  Weed
control management plans involving the use of herbicides should include
protocols for safety that contain procedures for chemical storage, mixing, and
cleanup.  The following outlines some general guidelines that should be adheared
to when using herbicides.

9.3.1 Protective gear

At a minimum, applicators must wear all protective gear required on the label of
the herbicide they are using.  Even if not required, the applicator should wear the
following when mixing or applying herbicides:
• rubber boots
• long sleeved shirt and long pants (unless more protective clothing is

required on the label such as a tyvek suit)
• rubber gloves (these should not be fleece lined)
• safety goggles
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• respirator or dust mask if required on the label
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9.3.2 Emergency precautions and equipment

It is important for applicators to be supplied with decontamination and first aid
kits whenever they do not have easy access to a shower or sink.  Decontamination
kits should include:
• two one gallon or more containers filled with potable water
• eyewash kits or eyewash bottles with buffered isotonic eyewash
• soap
• paper towels
• a map and directions to the nearest medical facilities and emergency

phone numbers
• a full tyvek coverall with foot covers

9.3.3 Posting treated areas

The herbicide label will list any federal requirements for posting treated areas.
Most of the more commonly used herbicides such as glyphosate and triclopyr
have no federal posting requirements.  Treated areas should always be kept off
limits to the public at least until the herbicide dries and longer depending on the
persistence of the herbicide.

When posting areas accessible to the public such as trails and visitor centers,
place notices on the usual points of entry or the perimeter of the treated sites.  The
posting should include a notice that the area has or will be treated, the name of the
herbicide used, the date of treatment, appropriate precautions to be taken, the date
when re-entry is determined to be safe, and a phone number for additional
information.

9.3.4 Storing herbicides

Always store herbicides in a well ventilated, cool, dry area where food and drinks
are not stored or prepared.  Always store herbicides in their original containers.
The floor should be concrete or lined with plastic or other impermeable material
to prevent leaks from reaching the soil.  The storage area should also be
inaccessible to the public and locked except when chemicals are being removed or
returned.  Containers should be labelled with the contents, date mixed, and
approximate remaining volume.  Containers must never be stacked.
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9.3.5 Mixing herbicides

Although it may seem obvious, read the label before mixing any herbicides.
Water used for mixing in the field should be in separate containers labelled
“Water and Rinsate for Herbicide Only, Nonpotable.”  Always keep the water and
rinsate containers separate.  The rinsate should not go into the water container.
Certain areas should be designated for the mixing of chemicals such as near the
storage site or in areas near the treatment site.  Field mixing sites should have
relatively few native species that could be impacted, be in areas that are not
susceptible to runoff or erosion, and be isolated from areas that are visited by the
public.  Rinse small spills to a safer dilution and always take a shovel, heavy
plastic garbage bags, and a soil absorbent (eg. cat litter) to field mixing sites in
case of a larger spill.  Never mix herbicides near a well and never fill a tank with
the hose placed in the mixing tank.

9.3.6 Transporting herbicides

Herbicides must always be transported in a well constructed and watertight box or
bucket to prevent leaks from contaminating vehicles, applicators, and the
environment. Containers should never be placed in the passenger compartment of
a vehicle for transportation.

9.3.7 Herbicide disposal

Equipment cleanup
Application equipment and empty herbicide containers must be triple rinsed
following use with 10% of the container volume for each rinse.  This waste water
must then be applied to a target weed for proper disposal.  It is best to pressure
rinse the container directly into the spray tank.  Always read the label for specific
procedures for equipment cleanup.

Container disposal
Containers should always be punctured before disposal to prevent re-use and
should be crushed if possible.  Properly rinsed containers can be disposed of at
most municipal and county landfills throughout the state.  Since some counties
may also have specific collection centers for recycling pesticide contaminated
containers, applicators should check on the availability of these centers.  If the
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sanitary landfill, call your county or municipal waste department for information
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disposal.  For example, many counties have periodic dates for collection of
hazardous materials.

9.3.8 Applicator cleanup

After cleaning all pesticide containers and application equipment, thoroughly
rinse personal protection gear with cold water from a hose or container that is
hand-held (gloves off) and was not used during application work.  All personal
protection gear should then be washed in mild soap and water.  Finally,
applicators should wash their hands and any other areas that were exposed and
could have potentially come in contact with the herbicide.  Applicators should
also shower and change clothing as soon as  possible.  Even if clothes worn
during the application appear uncontaminated, they must  be washed and dried
separately from other clothing before being worn again.

9.3.9 Contaminated clothing

If concentrated herbicide spills on clothing, the clothing should be wrapped in
newspaper and placed in the trash or a landfill, or burned where permitted.  Items
contaminated with certain commercial products, including “2, 4-D” or
formulation in which “2, 4-D” is the sole active ingredient, are classified as
hazardous wastes.  In this case, you should contact your local hazardous waste
materials center for instructions on how to dispose of this material.

9.3.10 Responding to spills

The proper response to a spill varies depending on the volume and concentration
of herbicide released, the location of the spill, and the chemical involved.  In
general, it is not necessary to call for help unless an herbicide spill contaminates
too much soil to dig up and place in plastic garbage bags.

When small volumes of dilute herbicide are spilled, they can be treated by digging
up the affected soil and spreading this material at the legal rate or concentration.
This material should be spread on areas within the designated treatment site.  In
situations where a spill is so large that it cannot be readily contained or disposed
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of please call 911 and ask for assistance from the local fire department.  The fire
department will generally have access to their own hazardous materials team and,
if not, they should know who to contact at the local or county level.
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10.0 MONITORING TREATMENT AREAS

The Exotic Species Control Plan will include a program for monitoring the results
of control efforts.  The importance of monitoring the impact of a control plan on
an exotic plant species cannot be overemphasized.  Monitoring data should be
taken before the initiation of a control program as well as on an annual basis to
determine if and when additional treatment is necessary.  Monitoring is also
important to determine whether the treatment adversely affected other organisms.

To monitor trends in population growth and possible expansions of range,
baseline data on the exotic species must first be obtained.  These data should
include a range map of the exotic species and information on the density of the
population.  Information on the ecological role of the exotic species is also needed
to determine the urgency of control measures.

The use of photographic monitoring to evaluate changes in cover, density, or
population structure is one of the most efficient methods of long-term monitoring,
both in terms of cost and time. These guidelines do not preclude the use of other
types of monitoring such as vegetation transects; however, only the protocol for
photographic monitoring will be covered given the parks limited resources.  It is
the responsibility of the park superintendent to ensure that control programs
are adequately monitored.

The two types of photographic monitoring covered by these guidelines include 
photopoints (repeated photographs of a landscape area) and photoplots (repeated 
photographs of a plot located at or near ground level).  The following outlines the 
protocol that should be followed when using photographic monitoring.

10.1 Equipment

• A quality 35 mm camera with either a 35 mm (for wide angle shots) or a
50 mm macro lens (for normal shots) is recommended.

• Either black and white prints (film: Kodak T-Max 100) or
Kodachrome slides are the best for archival purposes.
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• A tripod is useful for repeating shots at the same location and
height above the ground as well as providing greater stability while
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focusing.

• A pole with clearly marked units to measure the height of
vegetation and to provide a scale in the photographs is
recommended.

10.2 Permanently Marked Point

For photopoints and photoplots, the location from which the photograph is taken
needs to be permanently marked.  This step requires a permanent stake or marker
(i.e. PVC, conduit, rebar).

10.3 Data and Data Sheets

Locational as well as photographic data should be taken at each photopoint or
photoplot.  A sample data sheet is found in Appendix I.

10.4 Archiving Photographic Monitoring Data

Slides and photographs should be stored in a dark, cool (no higher than 70o F),
and dry (between 25-50 percent relative humidity) environment.  Storage
locations can be metal file or storage cabinets or archival storage boxes made of
acid-free paper.  Wooden storage cabinets should not be used since wood
maintains higher humidities than are recommended.  Slides/photographs should
be stored in tight plastic sleeves for protection from handling and dust.

The duplication of slides and photographs is recommended for long-term projects.
Duplicates of slides are usually made on Ektachrome film and will, therefore, not
last as long as the Kodachrome originals.  It is best to use the Ektachrome
duplicates for projection and for use in the field and to archive the Kodachrome
originals.

10.5 Important Considerations for Establishing Photopoints

• recommend keeping the vertical angle of the camera at 90 degrees

• take photographs with the sun directly behind or directly above
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10.6 Important Considerations for Establishing Photoplots

Photoplots can be used for qualitative assessments of change; however, they are
most useful to obtain quantitative data on cover or density.  The prerequisites for
quantitative photoplots include:

• short-statured vegetation (usually less than 1.5 feet)

• identifiable species of interest in the photograph or slide

• a small enough plot size (1.5 x 1.5 feet at most) to be photographed by
people of different heights
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11.0 ROLES AND RESPONSIBILITIES

11.1 Superintendent of State Parks

The Superintendent of State Parks is responsible for the administration of the
Exotic Plant Guidelines.

11.2 Park Superintendents

Park superintendents are responsible for preventing the invasion of exotic plant
species into park boundaries to the greatest extent possible.  They are also
responsible for the assessment and the establishment of priorities of the exotic
plant problems in their parks as well as ensuring that every major control effort
has a completed control plan.  Staff at an individual park may prepare their own
plan or the park superintendent may request that resource management staff write
a plan for them.  Park superintendents share joint responsibility with the
supervisor of the Resource Management Program for final approval of all control
plans for exotic plants in their respective parks.

11.3 Resource Management Program

Staff of the Resource Management Program are available to provide technical
assistance in the prevention and assessment of exotic species problems.  They are
also available to write control plans as requested.  The supervisor of this program
shares with the park superintendents the responsibility for final approval of all
control plans for exotic plants.

11.4 Public Information Officer

In the case of large-scale programs, the public information officer, in coordination
with the appropriate park superintendent, may prepare and implement an
appropriate public information strategy to inform the public of the park’s
acitivities.  Special attention should be paid to targeting residents of the
surrounding areas.

11.5 District Superintendents

The district superintendents are available to assist with the allocation of personnel
from other parks to work on various control efforts in their district.
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Appendix I

Specific Control Plan for Exotic Plant Species

Common name:                                                                   Scientific name:

Name of State Park:
Date:

Background and Management Information

A. Priority
(Record priority number determined from flow charts in Figures 1a.-1c.  Describe what criteria
contribute to the priority status for this particular species.)

B. Description
(Briefly describe the habit, life history, native range, and any other pertinent characteristics of
the exotic plant species.  In most cases, this information can be found in Appendix III where each
of the most invasive exotic plant species found in our parks is described.)

C. Current Distribution on the Site
(Describe the current range of the species in the park from baseline monitoring data.  Include a
range map and information on the density of the population.  Also note whether the population is
increasing, stable, or decreasing.)

D. Damage and Threats
(Describe how the species degrades a site on the park or could do so if allowed to proliferate.)

E. Goals
(Outline long-term goals for this species.  For example, a management goal may be to reduce the
numbers of this species so that it no longer threatens populations of a rare species.)

F. Measurable Objectives
(Establish measurable objectives for the control effort.  These objectives should include:

1. the impact on numbers, density, cover, etc. that you would like to achieve;
2. the size of the area in which you would like to achieve this objective; and
3. the time frame that you would like to achieve this objective.)

G. Management Options
(Briefly discuss the preferred alternative or alternatives and the conditions under which they
may be used.  Be sure to include the total anticipated cost of each of these alternatives.)





H. Actions Planned for Treatment and Monitoring
(Briefly describe the locations to be treated, materials and methods to be used, approximate
dates and time of year, and an approximate schedule for control and monitoring activities.  If
several methods are to be tested, outline the design of the planned experiment or demonstration.)

I. Criteria for Success
(Outline the criteria that will be used to evaluate the success or failure of the program.  These
criteria should be based on the management goals and objectives.)

J. Resource Needs
(Estimate the amount of time for staff and the amount of money that will be required to carry out
the planned control, monitoring, and evaluation for this species.  Refer to the following
worksheet for guidance on estimating resource needs.)

Annual Cost and Labor Worksheet

Common Plant Name: Scientific Plant Name:
Year:

Date: Item/Person: Staff Hrs Volunteer Hrs Cost ($) Comments:

K. Results of Evaluation
(This section is reserved for when monitoring data on the control effort have been evaluated.
Ideally, monitoring data should be taken within the first year after treatment and then each



successive year that the management plan is designed for.  These data should then be used to
determine whether any sections of the control plan will need to be modified.)

Emergency Information

Include directions and map to nearby hospitals or clinics.

Herbicide Use Protocols Where Herbicide Use is Planned

Note which herbicide(s) will be used and roughly how much will be used.  Also outline any state
and local requirements for posting of treated areas.  Briefly describe how the herbicide(s) will be
stored, mixed, and transported.  Describe how excess herbicide and any equipment that has
become contaminated will be disposed of.  Describe emergency first aid procedures and plans
for responding to spills or contamination.  List the names of herbicide applicators and what
protective gear will be available for them.

Herbicide Labels

If herbicide use is planned, attach copies of the herbicide label(s).

Monitoring Data

Photopoint or Photoplot Monitoring Record Form

Park: Project:

Initial Take Information
Location:

Date: Retake Frequency:

Describe access, location of permanent point, surrounding area, include sketch map.

Reference Point Descriptions: Sketch Map below:

Reference Point 1
Description:

Reference Point 2
Description:



Reference Point 3
Description:

Photographic Information:

Photographer:
Camera: Lens: Filter: Film: ASA:
Time: Weather:

Notes:

Retake Information
Date: Photographer:
Camera: Lens: Filter: Film: ASA:



Appendix II

Example Control Plan for Exotic Plant Species

Common Name: Korean or Sericea Lespedeza      Scientific Name: Lespedeza cuneata

Name of State Park: Raven Rock State Park
Date: August 20, 1997

Background and Management Information

A. Priority
     The priority number for Korean lespedeza as determined from the flow charts in Figures 1a.-
1c. is 8.  This score indicates that the control of Korean lespedeza is a high priority at Raven
Rock State Park.  The main criterion contributing to this score is the fact that Korean lespedeza
poses an immediate threat to areas that have been planted with long-leaf pines.  Although once
widespread in eastern North Carolina, long-leaf pine communities are now extremely rare.
     At this point, the complete eradication of Korean lespedeza is probably impossible.  It can
still, however, be controlled and confined to certain areas of the park. Immediate action is
necessary to combat Korean lespedeza since this plant is extremely invasive.

B. Description
     A native of Japan, Korean lespedeza now occurs from southern New Jersey to central Florida
and westward to eastern Texas, Oklahoma, and Kansas.  It is also found as far north as the
southern half of Illinois, Indiana, and Ohio.  A prolific seed producer, this plant can readily
colonize early to mid-successional grasslands and open forest communities.  In a mixture of
grass it usually becomes the dominant species after 3 or 4 years.  It has a tendency to form dense
stands that prevent or retard the natural invasion of other plants.

C. Current Distribution on the Site
     The population of Korean lespedeza is increasing at Raven Rock because this plant is a
prolific seed producer as well as the fact that a number of areas in the park are burned in the
effort to re-establish long-leaf pine communities.  Fire greatly enhances the ability of this species
to seed and spread (refer to Figure 1).

D. Damage and Threats
     Korean lespedeza is currently hindering the efforts of the park staff to re-establish long-leaf
pine communities by shading out the pine seedlings as well as every other species in the herb
layer.

E. Goals



     The goal for this control effort is to manage Korean lespedeza at suppressed levels such that
long-leaf pines and other species associated with this natural community can be re-established.
It is also hoped that with the suppression of lespedeza, the natural recruitment of herbaceous
species can occur.

F. Measurable Objectives
     Approximately 25 acres at Raven Rock State Park need to be managed for the control of
Korean lespedeza.  The objectives of this control effort are a 95% reduction in cover of Korean
lespedeza as well as the prevention of further spreading of this species.  Such a significant
reduction in cover is necessary to prevent Korean lespedeza from regaining a strong foothold in
successive years.  This objective will take approximately five years to achieve.

G. Management Options
     An effective way to control Korean lespedeza is to mow it during the growing season and
then spray it with Roundup.  The park staff at Raven Rock would prefer to purchase a skid
sprayer to treat the lespedeza with herbicide instead of hiring a tractor operator with a boom
sprayer.  In this way, the spray radius can be controlled more effectively in areas that are already
planted with long-leaf pine seedlings.  Although the less expensive alternative is to hire an
herbicide applicator, this alternative is only viable in areas where long-leaf pines have not been
planted.  Because of this limitation, only the cost to treat the areas with a skid sprayer is
calculated.  Refer to Section J where resource needs are calculated.

H. Actions Planned for Treatment and Monitoring
     Given limited staff time, it is impossible to mow and treat the entire 25 acres of Korean
lespedeza with Roundup in one year.  Realistically, approximately 5 acres can be mowed and
treated with herbicide each year.  This treatment should ideally occur in the early summer when
the plants are still actively growing.  After an area has been treated with herbicide, it will be
monitored annually.  Areas that are not being treated with herbicide in a particular year will be
mowed in August while the Korean lespedeza is flowering but before it has set seed to prevent
further spread of the plant.  After the entire 25 acres has been initially treated with Roundup, spot
treatments of Roundup will be required in successive years.  At that point, monitoring for the
entire area will be done annually.

I. Criteria for Success

     The success of this program will be based on reducing the cover of Korean lespedeza by 95%
of pretreatment levels and preventing the spread of this plant to new locations.





J. Resource Needs

Annual Cost and Labor Worksheet

Year: 1998

Date: Item/Person: Staff Hrs Volunteer Hrs Cost ($) Comments:

June skid sprayer 1,000

mower operator 4 40 $10/hour

gas for mower 11.5 $1.15/gallon

herbicide applicator 40 400 $10/hour

Roundup 280 $56/gallon

August mower operator 16 160 $10/hour

gas for mower 46 $1.15/gallon

total cost 1,937.50

     The total estimated cost for the first year of this control program is $1,937.50.  This cost
includes the initial one time price for a skid sprayer of $1,000 plus $937.50 for mowing and
herbicide application.  This estimate assumes that it takes approximately 4 hours to mow 5 acres
and that it takes approximately 8 hours to apply herbicide onto 1 acre.  Note that in the first year
5 acres are mowed and sprayed with herbicide in the early summer when the Korean lespedeza is
actively growing.  The rest of the twenty acres will be mowed in August while the Korean
lespedeza is flowering but before it sets seed.  The annual cost for the successive 4 years of
intensive treatment should remain at approximately $937.50 given that the area to be mowed will
decrease but that spot treatments of herbicide will be necessary in areas that have previously
been treated.  The costs for annual monitoring given that photograhic monitoring is employed are
neglible.

K. Results of Evaluation
(This section is reserved for when monitoring data on the control effort have been evaluated.
Ideally, monitoring data should be taken within the first year after treatment and then each
successive year that the management plan is designed for.  These data should then be used to
determine whether any sections of the control plan will need to be modified.)



Emergency Information

     The closest hospital to Raven Rock State Park is Central Carolina Hospital in Sanford.  From
the park take 421 North.  In Sanford, 421 will turn into Horner Boulevard.  Take a left at the
light at Field’s Drive and the hospital will be on the right (refer to Figure 2).

Herbicide Use Protocols Where Herbicide Use is Planned

     Roundup (glyphosate) will be used for this control effort at a rate of 1 gallon (concentrated)
per acre.  There are no requirements for posting areas that have been treated with glyphosate.
     The herbicide will be stored in a cool, dry area of the maintenance building.  If mixing is
necessary, this activity will also be done at the maintenance building.  The herbicide will be
transported to the field site in watertight containers placed in the back of a pickup truck.
     Excess herbicide will be applied to target weeds in the park.  Application equipment and
empty herbicide containers will be triple rinsed with 10% of the container volume for each rinse.
This wastewater will also be applied to target weeds.  Empty containers will be punctured and
disposed of in the garbage.
     On-site first aid kits should always contain at least two gallons of potable water, eyewash
bottles with buffered isotonic eyewash, soap, and paper towels.  In addition, a shovel, plastic
garbage bags, and soil absorbant (eg. cat litter) should be taken to the field site in case of a spill.
     Applicators at Raven Rock State Park may include: Paul Hart, David Brown, Jonathan
Griffith, and Wayne Rouse.  For mixing and applying herbicides, applicators must at a minimum
wear rubber boots, a long sleeved shirt and long pants, rubber gloves (not fleeced lined), and
safety goggles.  This apparel should be washed in soap and water after use.  Applicators should
always wash their hands and any other areas that were exposed to the herbicide as soon as
possible.  It is also recommended that applicators shower and change clothing as soon as
possible.

Herbicide Label
ROUNDUP

 DIRECTIONS FOR USE
It is a violation to use this product in a manner inconsistent with its labeling.
READ ENTIRE LABEL.  USE STRICTLY IN ACCORDANCE WITH LABEL
PRECAUTIONARY STATEMENTS AND DIRECTIONS.
WHEN TO USE: Use anytime weeds and grasses are actively growing. Treated weeds usually
show initial symptoms within hours and complete kill in 1 to 2 weeks. Larger more established
weeds may take up to 4 weeks for a complete kill. Roundup works best in warm sunny weather
with daytime temperature above 60oF. Reapply if it rains within 6 hours after application. If
hard-to-control weeds are not killed within 4 weeks, reapply.
HOW TO USE: To treat individual weeds adjust the nozzle to a coarse spray. Spray when air is
calm. Position sprayer tip approximately 1 to 2 feet from weeds and apply until completely
covered. IMPORTANT: Roundup is an all-purpose weed and grass killer which will kill



almost all plants contacted. If necessary, use cardboard or plastic to shield desirable plants. If
plants are accidentally sprayed, rinse off immediately with water. Do NOT use for spot weed
control in lawns since Roundup kills all green plants, including lawn grass. Sprayed areas can be
replanted with ornamentals or flowers the day after treatment.
STORAGE: Store this product in its original container, in a secure area. Protect container from
freezing. DISPOSAL: To dispose of partially used or empty container, securely wrap it in
several layers of newspaper and discard in trash. In case of SPILL or LEAK, soak up with paper
towels and discard in trash. Do not reuse empty container except for refill in accordance with
refill instructions.

PRECAUTIONARY STATEMENTS
              HAZARDS TO HUMANS & DOMESTIC ANIMALS

CAUTION: Causes eye irritation. Avoid contact with eyes or clothing. Wash thoroughly with
soap and water after handling. People and pets may re-enter treated areas after spray has dried.
FIRST AID: If in Eyes: Flush eyes with plenty of water. Call a physician if irritation persists. In
case of emergency involving this product, call 1-800-454-2333. ENVIRONMENTAL
HAZARDS: Do not apply directly to water. Do not contaminate water when disposing of
equipment washwaters. NOTICE: Buyer assumes all responsibility for safety and use not in
accordance with directions.

Monitoring Data

To be completed after the first year of the control plan.



Tree-of -Heaven Flower 



Appendix III

Invasive Exotic Plant Species in North Carolina’s State Parks

Tree-of-Heaven (Ailanthus altissima)

Description

     Tree-of-heaven is a small to medium sized tree with smooth, gray bark that can achieve a
maximum height of up to 100 feet.  Leaves are alternate along the stem and are compound,
composed of 11-40 leaflets oppositely arranged along the leaf stem with a terminal leaflet.  Each
leaflet is two to five inches long, lance-shaped, with a pointed tip and blunt base.  Most leaflets
have one to three coarse teeth near their base.  When crushed, the leaves produce a distinctive,
offensive odor that has been described as “the smell of burnt peanut butter.”
     The tree flowers in July and August, with flowers occurring in panicles (much-branched
flower cluster) at the ends of the branches.  Each greenish-yellow flower has five sepals and
petals.  Seeds are encased in a papery sheath called a samara.  The samaras are slightly twisted or
curled and can be carried by the wind great distances from the parent plant.

Habitat

      Tree-of-heaven readily establishes on disturbed sites such as vacant lots of the inner city,
railroad embankments, highway medians, fence rows, and roadsides.  In naturally forested areas,
disturbance created by severe storms or insect infestations can open the way for the invasion of
tree-of-heaven.

Distribution

     Tree-of-heaven is native to a region extending from China south to Australia.  It was imported
to the United States in 1784 by a Philadelphia gardener.  In the west, it was brought over by
Chinese immigrants who use it for medicinal purposes.

Threats

     Tree-of-heaven is an aggressive competitor that propagates by both seeds and underground
runners.  Once established, it can grow several feet every year.  One tree can produce up to
350,000 seeds per year.  Seedlings establish a taproot three months from germination allowing
this plant to outcompete most native plants for sunlight and space.  Furthermore, tree-of-heaven
also produces a toxin in its bark and leaves that can accumulate in the soil and inhibit the growth
of other plants.



Control

     This tree is best eliminated while still small since it is very difficult to remove once it has
established a tap root.  At first, the root system is shallow so that seedlings can simply be pulled
out, roots and all, when the soil is moist and loose.  When the tree becomes too large for
mechanical removal, another option is to cut the tree down near to the ground and either paint or
spray the freshly cut stumps with a 50% solution of glyphosate or triclopyr.  Late spring to early
fall is the best time to apply this herbicide since in the spring sap may flow to the surface of the
cut and rinse the chemical off.  Late fall to early spring, translocation is too poor to adequately
distribute the chemical through the plant.  In addition, the basal section of the tree (ground to 12
inches) can be treated with a solution of 25% triclopyr and 75% horticultural oil.  After
treatment, wet the area thoroughly.
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Appendix III (continued)

Alligatorweed (Alternanthera philoxeroides)

Description

     Alligatorweed is an aquatic and sometimes terrestrial plant that is characterized by opposite,
non-succulent leaves and small white flowers that grow on a terminal spike.  In its aquatic stage,
the stems of this plant are hollow providing great bouyancy and enabling the plant to achieve
lengths of up to 45 feet.  The stems can also root at the closely spaced nodes giving the plant the
ability to begin a new mat elsewhere.  In the terrestrial stage, the stems of alligatorweed are
usually not hollow and the leaves tend to be smaller.

Habitat

     Alligatorweed roots in soil along the shore or in shallow water and then grows across the
surface forming a dense interwoven floating mat.  This plant grows primarily as an emersed
aquatic plant but can also thrive in wet or dry soils.

Distribution

     Alligatorweed, a South American immigrant, was first authentically recorded in 1897 near
Mobile, Alabama, although it might have been found in Florida as early as 1894.  It was present
near New Orleans in 1898 and was recognized as a threat to waterways as early as 1901.
Populations of alligatorweed, however, were mostly held in check by the more aggressive
waterhyacinth, Eichhornia crassipes, until modern herbicides arrived in the late 1940's.
Alligatorweed, which was more resistant than waterhyacinth to 2,4-D and other herbicides, often
replaced waterhyacinth after both were sprayed.  By 1963, an estimated 162,000 acres of water
from North Carolina south to Florida and west to Mississippi were infested.

Threats

     The hollow stems of this plant can grow to great lengths and allow plants to form dense
floating mats that extend far into bodies of water.  These mats reduce or eliminate native plants,
are impenetrable to motor boats, and restrict water movement.  Of particular concern is the
ability of this plant to root at the stem nodes allowing alligatorweed to spread very rapidly as
pieces of stem break and float away.



Control

     At present, chemical control is the only viable means for alligatorweed control.  Two
herbicide treatments of Rodeo (a formulation of glyphosate that has been approved for use over
water), one early in the growing season and one in late-summer or early fall, are most effective
for the initial treatment of alligatorweed.  After three or four years when the infestation of this
weed is reduced to a maintenance level, only minor annual treatments should be required.  The
terrestrial stage of alligatorweed is more difficult to manage because of the formation of a large
tap root.  As with the aquatic stage, two herbicide treatments of glyphosate are needed each year
during the growing season until the weed is reduced to a maintenance level where only one
annual treatment is required.  It may take at least four or five years, however, to reduce the
terrestrial stage of alligatorweed to a maintenance level.
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Appendix III (continued)

Autumn Olive (Elaeagnus umbellata)

 Description

     Autumn olive is a deciduous shrub or small tree with alternate, oval, untoothed leaves.  The
underside of the dark green leaf is characteristically covered with silver-white scales.  After the
leaves have appeared early in the growing season, small, light yellow, fragrant flowers are borne
along the twigs.  The small round fruits are reddish to pink, dotted with scales, and produced in
great quantity.

Habitat

     Typical habitats of autumn olive are disturbed areas, roadsides, pastures, and fields in a wide
range of soil types.  This plant has nitrogen-fixing root nodules that allow it to thrive in poor
soils.  It does not do well in wet or densely forested areas but has considerable tolerance to
drought.

Distribution

     A native to China, Korea, and Japan, autumn olive was introduced to the United States for
cultivation in 1830.  It has been planted in the eastern and central United States for revegetation
of strip mines and other disturbed areas, as an ornamental shrub, and as wildlife cover.

Threats

     Autumn olive has the potential of becoming one of the most troublesome invasive shrubs in
the central and eastern United States.  It exhibits prolific fruiting, rapid growth, wide dispersal by
birds, and the ability to adapt to many sites.  It also resprouts vigorously after cutting or burning.
Populations of this shrub should be closely monitored and infestations eliminated while they are
still small.

Control

     Seedlings and sprouts can be grubbed by hand when the soil is moist to insure removal of the
root system.  With larger plants, cutting alone results in thicker, more vigorous growth.  Burning
also results in vigorous resprouting.
     Foliar application of a solution of 1 to 2% glyphosate or triclopyr with a 0.5% nonionic
surfactant may be adequate for small patches of autumn olive.  Application of herbicide should
be done in late August or September when the plant is actively translocating materials to the



roots.  The plant can also be cut off at the main stem and immediately painted with a 50%
solution of glyphosate or triclopyr.  Be sure to cover the outer 20% of all cut stumps.  In
addition, the basal section of the plant (ground to 12 inches) can be treated with a solution of
25% triclopyr and 75% horticultural oil.  After treatment, wet the area thoroughly.
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Appendix III (continued)

Hydrilla (Hydrilla verticillata)

 Description

     Hydrilla grows submersed in water and is generally rooted to the bottom, although in some
cases fragments will break loose and survive in a free-floating state.  The coarsely serrated leaves
of this plant occur in whorls of three to eight and have characteristic spines on the underside of
the midrib.  It closely resembles Elodea canadensis and Egeria densa, except that these two
species do not have spines.
     Hydrilla produces reproductive propagules called turions and tubers.  Turions are compact
dormant buds that are produced in leaf axils and fall from the plant when they are mature.
Tubers are formed terminally on rhizomes and can be found up to a foot deep in the sediment.

Habitat

     Hydrilla occurs primarily in lakes and ponds of tropical and temperate climates.

Distribution

     Hydrilla is probably native to the warmer regions of Asia.  It is a cosmopolitan species that
occurs in Europe, Asia, Australia, New Zealand, the Pacific Islands, Africa, Europe, South
America, and North America.  Hydrilla was first discovered in the United States in 1960 and is
now found in all Gulf Coast states, Atlantic Coast states as far north as Maryland and Delaware,
and in the western states of California, Washington, and Arizona.

Threats

     Hydrilla has many characteristics that enable it to compete so effectively and displace native
aquatic vegetation.  First, the growth habit of hydrilla enables it to compete effectively for
sunlight.  This plant can grow very rapidly, up to one inch per day, until it nears the water
surface.  Near the water surface it branches profusely and forms a thick mat, enabling this plant
to intercept sunlight to the exclusion of other submersed plants.
     Second, hydrilla is able to grow under a wide range of water chemistry conditions.  It is
commonly found in a range of lakes from oligotrophic to eutrophic.  It can also grow in water up
to nine to ten parts per thousand salinity (brackish) while also tolerating a wide range of pH.
     Third, this plant is adapted to use low light levels for photosynthesis.  Hydrilla can, therefore,
begin to photosynthesize earlier in the morning allowing it to successfully compete with other
aquatic plants for a limited amount of dissolved carbon.  This requirement for low light also
allows hydrilla to colonize in deeper water than other aquatic plants.



     Fourth, although capable of reproducing by seed, hydrilla is particularly successful because of
its varied modes of vegetative reproduction.  Hydrilla can sprout new plants from stem fragments
containing as few as two whorls of leaves.  Fragments from rhizomes can also form new plants.
This charateristic means that small amounts of hydrilla on boat trailers, bait buckets, etc. can
spread the plant from place to place.  The most troubling reproductive trait of hydrilla for aquatic
plant managers is the production of tubers and turions.  These propagules can withstand ice
cover, prolonged drying, ingestion and regurgitation by waterfowl, and herbicides.

Control

     A variety of control methods have been used on hydrilla including mechanical removal,
dessication through lake drawdown, and herbicide application.  In North Carolina, the least
expensive  and most effective method of control has been the use of sterile, triploid grass carp.
The stocking and monitoring of grass carp in infested lakes can be coordinated through the
Department of Environment and Natural Resources, Division of Water Resources, Aquatic Weed
Control Program, P.O. Box 27687, Raleigh, NC 27611, (919)-733-4064.  Keep in mind that
grass carp are non-specific herbivores and will, therefore, consume desirable native species of
aquatic plants in conjunction with hydrilla.
     Please note that hydrilla is listed as a state noxious weed.  All suspect infestations of
hydrilla should be reported immediately to the North Carolina Department of Agriculture,
Plant Industry, Plant Protection Section, P.O. Box 27647, Raleigh, NC 27611, (919) 733-
6932, or toll free - 1-800-206-WEED (9333).
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Appendix III (continued)

Korean or Sericea Lespedeza (Lespedeza cuneata)

 Description

     Korean lespedeza is a perennial legume ranging in height from 1.5 to 5 feet.  The blunt-tipped
leaves of this plant are arranged alternately in groups of three along the entire length of the stem.
The stems are herbaceous to somewhat woody with numerous straight branches.
     The inconspicuous flowers of lespedeza are creamy-white with purple markings and grow in
the axils of the leaves from the middle to the upper portions of the plant.  They bloom in late
summer or early fall.

Habitat

     Korean lespedeza is found in open woodlands, clearings, borders, old fields, roadsides, and
urban waste areas.

Distribution

    Korean lespedeza is native to Japan and now occurs from southern New Jersey to central
Florida and westward to eastern Texas, Oklahoma, and Kansas.  It occurs as far north as the
southern half of Illinois, Indiana, and Ohio.

Threats

     A prolific seed producer, this plant can readily colonize early to mid-successional grasslands
and open forest communities.  In a mixture of grass it usually becomes the dominant species
after 3 to 4 years.  It has a tendency to form dense stands that prevent or retard the natural
invasion of other plants.

Control

     At present, little is known about the control of this plant.  Spraying the foliage of lespedeza
with a solution of 2% glyphosate or triclopyr and 0.5% nonionic surfactant has some promise for
control.  The North Carolina Department of Transportation has found that the herbicide Transline
is very effective for controlling lespedeza and should be applied in a 0.5% solution with 0.5%
nonionic surfactant.  This herbicide should not be used near water because of its toxicity to fish
and insects.  Either herbicide should be applied during the active growing season before the plant
has had a chance to set seed.  Mowing lespedeza in the flower bud stage for 2 to 3 consecutive
years will also help to curtail the spread of this plant.
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Appendix III (continued)

Chinese Privet (Ligustrum sinense)

Description

     Chinese privet is a multi-branched shrub that can grow up to 12 feet high.  In North Carolina,
it is evergreen in most of the state but may be semi-evergreen at higher elevations.  The
elliptical-shaped leaves are small (usually only one to one and a half inches long), smooth-edged,
and oppositely arranged along the branches.  The upper surface of each leaf is dark green, shiny,
and leathery and the lower surface is pale green.  A distinguishing feature of this plant is that the
midrib of each leaf is hairy on the underside.
      The flowers are tiny and white and grow in branching clusters at the ends of the twigs.  The
flowers are also quite fragrant with a smell that has been likened to cheap perfume.  The black,
pea-sized berries are a favorite food for a variety of birds.

Habitat

     Chinese privet is usually found in lowlands and waste places often under a shady canopy.  It
frequently forms dense thickets.

Distribution

     Chinese privet is a native of China and has been cultivated extensively in the southern United
States.

Threats

     Propagated by seeds that are readily carried and spread by birds, this shrub has become an
intrusive pest in natural areas, particularly in wooded floodplains.

Control

     Chinese privet bushes with stems one inch or smaller can be removed by hand pulling.  Since
the root system of these plants is extensive, pulling larger plants is seldom possible.  Larger
plants can be killed by spraying the foliage with a solution of 2% glyphosate or triclopyr and
0.5% nonionic surfactant.  The leaves of the privet should be completely wetted, one bush at a
time.  Treatment is most effective on fully developed foliage, especially late in the summer.
Another option is to cut the shrub down near to the ground and either paint or spray the freshly
cut stumps with a 25% solution of glyphosate or triclopyr.



Honeysuckle Roots 

Honeysuckle Fruit 

Honeysuckle Flower 



Appendix III (continued)

Japanese Honeysuckle (Lonicera japonica)

Description

     Japanese honeysuckle is a trailing or twining woody vine that can grow to more than 30 feet
in length.  Young stems are often hairy, while older stems are hollow with a reddish brown bark.
The oblong to oval shaped leaves are one to two and a half inches long and grow along the stem
in opposite pairs.  In most of North Carolina, the leaves of Japanese honeysuckle are semi-
evergreen and may persist on the vines year-round.  The whitish, trumpet-shaped flowers occur
in pairs from between leaves and bloom from late April into August.  The fruit is a black, pulpy
berry that matures in early autumn.
      Japanese honeysuckle is distinguished from North Carolina’s three native species by the
leaves near the tips of the vines.  These leaves are separate and not united.  In our native species,
these leaves are united at the base, forming a single leaf surrounding the stem.

Habitat

     Japanese honeysuckle occurs primarily in disturbed habitats such as roadsides, trails, fence
rows, abandoned fields, forest edges, and in many types of forests.  It often invades native plant
communities after natural or human induced disturbances such as logging, road building, floods,
windstorms, or pest and disease outbreaks.  It is especially prevalent and invasive in disturbed
bottomlands.

Distribution

     Imported to the United States in the 1800's as horticultural groundcover, Japanese
honeysuckle is native to eastern Asia.  In North Carolina, Japanese honeysuckle is naturalized
statewide and is one of the most abundant plants in the state.

Threats

     Since it propagates by both seeds that birds disseminate or by shallow, underground runners
that can extend as much as 45 feet, this plant is very successful.  In forests, Japanese honeysuckle
vines spread both vertically and horizontally by climbing up tree trunks and/or by trailing over
the forest floor.
     Dense, strangling growths of Japanese honeysuckle can impact natural vegetation by
decreasing light availability, depleting soil moisture and nutrients, or by toppling upright stems
by the sheer weight of accumulated vines.  It is seen by many managers of preserves as the
state’s most formidable species of exotic plant.



Control

      Small populations of Japanese honeysuckle can be controlled by careful hand-pulling,
grubbing with a hoe or a shovel, and removal of trailing vines.  In fire-dependent natural
communities, Japanese honeysuckle can be controlled by prescribed burning.  Burning can
reduce the abundance of Japanese honeysuckle by up to 50%, but the area must be successively
burned every year or every other year.  The use of glyphosate or triclopyr is also an effective
treatment either by itself or after a prescribed fire.  The fact that the leaves of Japanese
honeysuckle are evergreen in many parts of North Carolina provides an opportunity to treat this
plant in the fall (October-November) after surrounding vegetation has become dormant.  Apply a
solution of 2% glyphosate or triclopyr and 0.5% nonionic surfactant to thoroughly wet all
foliage.  For vines climbing into surrounding trees use a 25% solution of glyphosate or triclopyr
on cut vine surfaces.  Ambient air temperature should be above 65oF.





Appendix III (continued)

Purple Loosestrife (Lythrum salicaria)

Description

     Characterized by long showy spikes of magenta flowers, purple loosestrife is an herbaceous,
perennial, wetland plant.  The plant ranges in height from two to six feet but may reach up to 10
feet in height in nutrient-rich habitats. The leaves are opposite or in whorls of three, lance-
shaped, and without teeth.  Purple loosestrife has flowers with five to seven petals occurring in
dense clusters on terminal spikes.  These flowers begin blooming in June and continue until
September.

Habitat

     Purple loosestrife is found in a variety of sunny wetland habitats including marshes, river
banks, the edges of ponds and reservoirs, as well as ditches and other disturbed wetland areas.  It
grows best in high organic soils but tolerates a wide range of soil textures including clay, sand,
and silt.

Distribution

     A native of Eurasia, purple loosestrife was introduced into the northeastern United States and
Canada in the early 1800's.  Although this plant has subsequently spread through most of
temperate North America, the heaviest concentrations are in the glaciated wetlands of the
northeast.  It is present but has not yet become a dominant invasive plant in North Carolina.
Please note that purple loosestrife and all other non-native Lythrum species are listed as
state noxious weeds.  All suspect infestations of purple loosestrife should be reported
immediately to the North Carolina Department of Agriculture, Plant Industry, Plant
Protection Section, P.O. Box 27647, Raleigh, NC 27611, (919) 733-6932, or toll free - 1-800-
206-WEED (9333).

Threats

     Purple loosestrife thrives in disturbed wetlands but also invades natural wetlands, crowding
out native wetland vegetation and forming extensive monospecific stands.  As a result, the
wildlife value of wetland habitats is greatly diminished.
     A single stalk of purple loosestrife may produce as many as 300,000 seeds and densities of up
to 80,000 stalks per acre.  The species also readily reproduces from stem or root segments.
Although not yet a significant invasive problem in North Carolina, wetland communities should



be closely monitored for the presence of purple loosestrife because of its potential devastating
effects.  It has dominated marshes and bogs in a number of states in the Northeast.

Control

     Since small infestations of purple loosestrife can be removed by hand pulling, the early
detection of this plant is critical to its control.  Hand removal should always be done before the
plants flower to prevent the scattering of seeds.  The entire rootstock must be pulled out since the
plant can rejuvenate from root fragments.  In addition, plants that are pulled should be bagged on
site to prevent dispersing the stem and root segments.
     Where mechanical removal is not feasible, purple loosestrife may be removed by spot
application of Rodeo (a formulation of glyphosate that has been approved for use over water)
before or during the period of peak bloom, usually late August.  The best way to apply this
herbicide is to cut off all stems at about six inches (be sure to bag this refuse) and then paint or
drip a 20-30% solution of Rodeo onto the cut surface.  As with mechanical control methods,
follow-up treatments may be needed in subsequent years to remove new plants that have
sprouted from the seed bank.
     For large areas a foliar spray may be necessary.  Apply a solution of 2% Rodeo and 0.5%
nonionic surfactant before flower head formation.  If possible, cut the flower heads (bag these
heads) before applying herbicide to ensure the prevention of seed production.
     The most effective herbicide for controlling purple loosestrife is Garlon 3A.  Since this
product is still under experimental use for aquatic plants, it would have to be applied
experimentally under supervision of the manufacturer, Dow Elanco.



Appendix III (continued)

Japanese Grass (Microstegium vimineum)

Description

     This annual grass grows to be up to two to three feet by late summer.  It has long, thin,
alternate, lance-shaped leaves along a branched stalk.  In spring and early summer the grass is
shorter and more tender in appearance.  The stalk of this grass is distinctly divided by nodes with
flattened segments between the nodes that get wider toward the upper end.

Habitat

     Japanese grass is often found in bright green patches along the margins of roads or paths and
less frequently on forest floors.  Preferring shaded or partially sunny areas, it tends to get a
stronghold in moist areas which can be particularly troublesome when close to water courses
since water aids in the dispersal of seeds.  A number of bottomlands in the parks system have
been heavily impacted by this weed.

Distribution

     This grass was imported as an ornamental from Asia.  It was not common as late as 1970 but
has exploded in the past two decades and is now common throughout North Carolina.

Threats

      Japanese grass is a quickly spreading annual plant that produces seeds for the following year
and then dies in the fall.  It propagates both by shallow runners and seed and spreads in dense
patches that eventually exclude most other plants.  The plant spreads primarily in the spring and
summer before flowering and the production of seed in late summer and early fall.

Control

     The best time for removing Japanese grass is early in the growing season when it is small and
before seed production.  While young, the grass is shallow-rooted and easy to grub out by hand.
Mowing while in flower and before seed production has also been effective in controlling the
spread of this grass.  Extensive areas of Japanese grass may be controlled by the herbicide
Vantage (sethoxydim).  This herbicide is particularly attractive because the active ingredient
rapidly decomposes in soil and it acts mainly on grasses leaving most broad-leaved plants
unaffected.  This herbicide kills both perennial and annual grasses within about 14 days by



interfering with an enzyme involved in lipid synthesis.  Herbicide treatments should be made late
in the growing season but before the plants set seed.  Apply a 1.5% solution of sethoxydium and
1% horticultural oil when the air temperature is above 65oF and rain is not expected within one
hour following application.  A solution of 2% glyphosate and 0.5% nonionic surfactant may also
be used.
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Appendix III (continued)

Princess Tree (Paulownia tomentosa)

Description

     Princess tree may reach a height of up to 50 feet.  The bark of this tree is characteristically
gray with shallow, shiny ribs.  The leaves are large (5-10 inches long on mature trees), heart-
shaped, and oppositely arranged along the branches.  The edges of the leaves often have blunt
“horns” on each side.  Stump sprouts and young plants have extremely large leaves that can be
up to 32 inches long.
     This tree flowers in April and May, usually before its leaves have fully emerged.  The very,
large, light purple flowers are distinctively sticky and hairy on the outside.  These flowers are
arranged in pyramidal clusters that are about 10 to 15 inches long.  The fruits of this tree persist
in large brown clusters through the winter and into early spring.  The seeds from these fruits are
small and winged and disperse easily.

Habitat

     Princess tree favors sunny locations along roadsides, clearings, and borders of forests.

Distribution

     The princess tree was imported from East Asia for horticultural purposes.  It has since
escaped cultivation and is scattered in a number of locations throughout the state, particularly in
the mountains and foothills of western North Carolina.

Threats

     Once princess tree escapes into the wild, it is an extremely fast-growing competitor with
native species.  Propagating from seeds, this tree may be six to eight feet in its second year of
growth.

Control

     It is best to eliminate princess tree by hand when it is still a small sapling without a well-
developed taproot.  Of course this stage is short-lived since the tree is usually too big to manually
remove by its second year.
     Once hand pulling is no longer possible, another option is to cut the tree down near to the
ground and either paint or spray the freshly cut stumps with a 25% solution of glyphosate or a
50% solution of triclopyr.  Stump treatments can be used as long as the ground is not frozen.
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Appendix III (continued)

Common Reed (Phragmites australis)

Description

     Common reed is a tall, perennial, wetland grass ranging in height from three to thirteen feet.
Strong, leathery, horizontal shoots growing on or beneath the ground surface give rise to roots
and tough vertical stalks.  The leaves of these stalks are alternately arranged, flat and hairless, up
to 24 inches long, one half to two and one half inches wide, and tapering to a sharp point.  The
foliage is gray-green during the growing season, with purple-brown, foot-long plumes appearing
on the top of the stem by late June.  By fall the entire plant turns tan.  Giant cordgrass (Spartina
cynosuroides), a non-invasive native species, can be confused with common reed.  It is
distinguished from common reed by its sparse flowering structure and longer, more gracefully
arching leaves.

Habitat

     Common reed thrives in sunny wetland habitats.  It is found along elevated areas of brackish
and freshwater marshes and along riverbanks and lakeshores.  This plant is particularly abundant
in the disturbed or polluted soils of roadsides, ditches, and dredged areas.

Distribution

     Common reed may be the most widely distributed plant in the world.  It is found throughout
the temperate regions of North America.  Many Atlantic coast wetlands have been invaded by
common reed as a result of alterations to tidal movements by roads and impoundments.  It is
treated as an exotic species because it invades the habitats of other plants as a result of human
alterations to the environment.  Moreover, it is strongly suspected that a non-native, aggressive
strain of this species was carried to North America in the early twentieth century.

Threats

     Common reed has become a destructive weed in North Carolina, displacing desirable wetland
plants such as wild rice and cattails.  This plant propagates by seeds but once established, it
spreads mostly through underground rhizomes.  Invasive stands of common reed eliminate
diverse wetland plant communities and provide little food or shelter for wildlife.

Control

     Herbicide use in combination with burning has generally proven to be the most effective
means of controlling common reed.  Rodeo (a formulation of glyphosate approved for use over



water) should be sprayed on common reed colonies after the tasseling stage (July-September)
when the foliage is re-directing nutrients to the roots.  Prescribed burning does not reduce the
growing ability of phragmites unless root burn occurs.  Root burn seldom occurs because the
rhizomes are usually covered by a layer of soil, mud, or water.  Burning does, however, have the
advantage of removing accumulated phragmites leaf litter, giving the seeds of other species area
to germinate.
     Flooding can also be used to control phragmites when at least three feet of water cover the
rhizomes for an extended period during the growing season (usually four months).  Cutting the
plant in July removes most of the food reserves produced in that season and, therefore, reduces
the vigor of the plant.  A cutting regime that is carried out on an annual basis may be enough to
eliminate a colony.
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Appendix III (continued)

Kudzu (Pueraria lobata)

Description

     Kudzu is a perennial, trailing, or climbing vine of the legume (bean or pea) family.  The
compound leaves are broad, up to seven or eight inches long; have hairy undersides; and are
arranged in threes at the ends of the stems.  With a fragrance reminiscent of grapes, the one half
to three quarter inch purple flowers are produced on plants exposed to direct sunlight.  Kudzu
fruits, present in October and November, are hairy bean-like pods with a few viable seeds in each
pod.  It is thought that some of these seeds can remain dormant for several years before they
germinate.
     Young stems of this plant are hairy, while older stems become woody and up to an inch in
diameter.  From roots that may extend down 12 feet in sandy soils, vines grow upward and
runners extend outward.  New plants begin at stem nodes every one to two feet.  Roots become
tuberous, storing as starch the carbohydrates produced by the leaves.  These tuberous roots are
capable of starting new vines when vines and leaves above ground have been destroyed.

Habitat

     Kudzu grows in a variety of habitats and environmental conditions but does best on deep,
well-drained, loamy soils.  Almost any sunny disturbed area is suitable habitat for this vine.

Distribution

     A native of Japan, kudzu was originally brought to the United States for use as animal food.
About 50 years ago, it was planted extensively along highways and railroads to stabilize
embankments.  Now, kudzu has spread along the Atlantic coast, north to Illinois and
Massachusetts, west to Texas and Oklahoma, and south to Alabama, Georgia, and Mississippi.
In North Carolina, kudzu is a common sight along roadways and bordering agricultural fields.

Threats

     Wherever it grows, kudzu has the ability to outcompete and eliminate native plant species.
With vine growth of up to one foot a day, it completely overgrows and kills everything from
grasses to mature trees in its expanding area.

Control

     Eradication of kudzu is not easy and can take up to 10 years for well established stands.
Burning kudzu patches in February or early March as well as discing the ground helps prepare an



area for the application of herbicide.  Regular cutting may also be sufficient to control most
kudzu populations.
     The herbicide Transline has been shown to be effective against kudzu.  It should be applied
during the active growing season in a solution of 0.25% Transline and 0.5% surfactant.  This
herbicide should not be used near water because of its toxicity to fish and insects.  For kudzu
near bodies of water, the United States Forest Service recommends Banvel 720 at two
gallons/acre for patches less than 10 years old and three gallons/acre for patches greater than 10
years old.
     Kudzu can also be controlled by cutting the vines and runners just above ground level and
then waiting one to two weeks for foliar resprouting.  At this point, the plant can be treated with
a solution of 2% glyphosate or triclopyr and 0.5% nonionic surfactant.  This treatment may need
to be repeated a couple of times during the growing season for several years before the plant is
effectively controlled.
     An alternative approach involves the application of glyphosate or triclopyr to cut stumps,
foliage, and roots.  For vines in tree canopies, cut the vines near the ground and apply a 25%
solution of glyphosate or triclopyr to the stumps.  Use a solution of 2% glyphosate or triclopyr
and 0.5% nonionic surfactant to treat areas with extensive kudzu ground cover.  If possible,
locate the tap root and dig or cut into the root crown and apply a 50% solution of triclopyr to the
exposed root.



Appendix III (continued)

Multiflora Rose (Rosa multiflora)

Description

     Multiflora rose is a perennial thorny shrub of medium height.  Its arching stems can root at
the tip, forming dense thickets of thorny branches.  Each compound leaf has five to 11 oval
leaflets that are arranged alternately along the stem with a terminal leaflet.  The tapering clusters
of pungently fragrant, white or pinkish flowers of multiflora rose bloom in June to July.  As with
other rose species, the fruits are small, red hips containing many seeds in their fleshy interiors.

Habitat

     Multiflora rose prefers clearings, roadsides, fence rows, borders of woods, and other open
areas.  It is adaptable to a wide range of environments but is usually not tolerant of extremely
wet or dry habitats.  It is, however, invading some bogs and other mountain wetlands in North
Carolina.

Distribution

     Native to North China, Korea, and Japan, multiflora rose was brought to the United States by
horticulturalists in the second half of the nineteenth century.  Later, wildlife managers planted it
for wildlife food and cover.  It was also used for control of soil erosion and on highway medians
to reduce headlight glare.  Multiflora rose is now found throughout most of the United States.

Threats

     Reproducing by seeds, an average-sized multiflora rose shrub can produce 500,000 to
1,000,000 seeds in a good year.  Birds disseminate the seed widely.  Multiflora rose forms dense
thickets that can choke out native plant species.  These thickets form living fences that are
impenetrable by large mammals.

Control

     Lightly infested areas may be cleared with a shovel or hoe provided that the entire root is
removed.  In heavier infestations, three to six cuttings or mowings per year near the ground for
two or more years will give high mortality.  In some situations, a prescribed fire during the early
growing season may be an appropriate method of control.  As with mechanical methods of
control, it may be necessary to annually burn for several years to completely kill this plant.



     Glyphosate and triclopyr are probably the most effective herbicides for controlling multiflora
rose.  Apply a solution of 2% glyphosate or triclopyr and 0.5% nonionic surfactant to thoroughly
wet all leaves.  The air temperature should be above 65oF to ensure absorption of the herbicide.
In addition, the stems of multiflora rose can be cut at or near ground level and then immediately
be treated with a 25% solution of glyphosate or triclopyr.  This treatment remains effective at
low temperatures as long as the ground is not frozen.  The basal section of the plant (ground to
12 inches) can also be treated with a solution of 25% triclopyr and 75% horticultural oil.  After
treatment, wet the area thoroughly.





Appendix III (continued)

Johnson Grass (Sorghum halapense)

Description

     Johnson grass forms dense clumps and can grow to a maximum height of eight feet.  It has
long, smooth leaves with a characteristic white mid-vein.  The stems of this grass are often pink
to rusty red near the base and the inflorescence is large and loosely branched.

Habitat

     Johnson grass thrives in cultivated and abandoned fields, forest edges, stream banks,
roadsides, vacant lots or any disturbed ground.

Distribution

     Johnson grass was introduced to the United States from its native range around the
Mediterranean Sea.  It has spread to most temperate regions of the world and is found
extensively in North Carolina.

Threats

     A major agricultural weed, Johnson grass is especially troublesome in corns fields where it
forms tall, dense stands.  It also aggressively crowds out native species along riverbanks and
along the edges of woodlands.

Control

     Johnson grass can be a challenging plant to control since when this grass is cut it can resprout
from underground rhizomes and it is resistant to many common herbicides.  Moreover, spring
burning encourages regrowth.  Small stands of this grass can be controlled by hand-pulling when
the soil is moist.  Repeated winter tilling to expose and kill root material has been successful at
controlling larger infestations.
     The application of a 2% solution of glyphosate near the end of the growing season (just prior
to seed maturity) when this grass is transporting nutrients to its roots results in a high rate of
mortality.  The herbicide may be applied to the leaves or freshly cut stems.  Increase the
concentration of glyphosate to 20% if it is applied to cut stems.  These treatments must be
repeated for several years to eradicate the seed bank.



Reference for Appendices IV, V and VI

North Carolina Department of Agriculture and Department of Environment, Health, and Natural
Resources.  Aquatic Weed Control Act of 1991 and Regulations.  Raleigh, NC

North Carolina Department of Agriculture.  State Noxious Weed List (Revised February 7,
1996).  Raleigh, NC

North Carolina Department of Agriculture.  1994.  Regulations for State Noxious Weeds.
Raleigh, NC
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1.0 DIRECfOR'S STATEMENT 

Our state parks provide II. showcase for the natural diversity of plants found in 
North Carolina. We have the opportunity to enhance this natural heritage by 
choosing only native species for our landscaping and restoration projects. In 
addition. as park managers we have the responsiblJity to not allow the 
introduction ofinvasive non-native plant species that could sacrifice tne 
ecological integrity of these important public lands. 

The following Planting Guidelines provide a list of common plant species that in 
tne proper region and habitat are appropriate to use in our parks. The extensive 
length of this list dearly shows that there are innumerable native alternatives to 
the commonly used hybrids and exotic species. The lis! of sources of native 
plants and seeds provides a good distribution of suppliers throughout the state and 
shouldc{)ntinue to grow as the movement toward using native species fur 
landscaping continues to gain momentum. 

The Division of Parks and Recreation is in the position to set the example for 
North Carolina with this policy of using only native species for landscaping and 
restoration projects, With this policy. we not only plant species that provide food 
and shelter for native wildlife, but most important, we promote the concept of 
biodlversity and good stewardship of our precious land and water. 

Sincerely, 

p:!,{::~ 
Director 
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2.0 INTRODUCTION AND POYCX STATEMENT 

The emphasis of good stewardship in our parks often focuses on preventing or 
minimizing the destruction of our valuable native plant life. It is equally as important 
for us to be aware of what pl4lllts we introduce into our boundaries. This issue AIIlI 
come to the forefront in recent years I\S we build new hcilities and are planting for 
a variety of purposes including soil stabilization and landscaping. 

As park managers, it is our rr:3pOllSibility to use native plants to maintain the regional 
land.s.cape cbaracter within our boundaries. By using native vegetation, the parks 
remain a showcase for the natural diversity fOUlld in the state. and we avoid 
introducing an exotic species that could become inV85Nc and disJUptive. The only 
exception to this principle involves the U$e of seeds for soil stabilization. in this 
case. there may not be native species that are OOlIlIlle(ciaIIy available and that provide 
prompt nabiliZlltioll.. For this purpose non-native seeds may be used as long as they 
do not exhibit invuive characteristics. 

It is, therefore, the policy of the Nonh Carolina state parks system to plant only 
native species for land.s.caping and restoration projeQs. Non-native seeds may be 
planted for soil stabilization AI! long AI! tbe particular species will not invade the 
natural areLU of our paIb" These guidelines provide lists of p13nt species (both plants 
and seeds) that lII'e ~pPfQpria.te for use in the parb. Species other than those listed 
In these guidelines will be planted in the plIIks only after consultation with the 
Resource Management Program. 
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3.0 DEFINITION OF NATIVE PLANTS 

Native plants are those that OCCUr BIld have evolved in II region naturally without 
human intervention or numipulation. Since plants evolve over geologic time in 
response to the physical and biotic processes characteristic of' a region, native plants 
poss~ certain traits thllt make them uniquely adapted to local conditions, providing 
a practical and ecologically valuablealtemative for landscapiqg. Native plants are 
also generally defined as plants that occurred in orch America before European 
settlement This dis.tinction is made bocause of the la.rge~sca1e cba.ngas in the flora 
that have result~d since European idtlement and the introduction of exotic plants. 



, 
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4.0 BENEmITSOFNA~PLANTS 

* Promote biodiversity and enviroDlnental stewardship. 

* Provide food and shelter for Diltive wildlife. 

* Adapted to local weather and soli conditions and generally require less 
mainterumce. 

* Usually more resist;mt to local pest POpuLatiOllll. 

* GeDmally require fewer poe.sticides ;md fertilizers because of natural 
adaptations. 

4 
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5.0 NATIVE PLANT LIST 

This document identifies native p1l1I1i speci.es for landscaping and restoration projects 
in the paries. This list provides a selection of pIant choices adapted to growing 
conditions in North Carolina. f~sing on those native species currently available in 
the nursery trade. The information on native regions, light requirements, and 
moisture requirements on this list is .meant as general guidance. More detail.ed 
infonnation should be consulted WE it is necessary to determine if a species is 
native to the particular region of a park and is adapted to sit~specitic conditions. 

For the most Part, relatively common species have been included on the list. Rare 
species were left off the list in order to protect the genetic int.egrity of naturally 
occulTing populations of rare species and avoid the collection of rare plants. Rare 
specitlll are defined as tho~ species listed by the Natural Heritage Program as 
Endangered, Threlltened, Special Concern, Candidate, or Significantly Rare. There 
may be instances where park staffwould like to use a rare plant species that occurs 
naturaJIy in the park fora native garden display. In this case, park staffshould work 
with a local nursery to propagate native material to use in this di~play. Use ofrare 
species for t:his ami any other purpose should include consultation on a case-by-case 
basis witt! the Resource MlIDlIgement Program. 
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6.0 SE£l!S fOR SOU, STABILIZATION 

The following species of grllliSell are approved for use in our state parks for soil 
stabilization and anlllIld buildings where lawns are de&i.red . The majority of these 
species are by necessity not native to orth Carolina. At presem, there are only a 
few species of native grasses IlSefuI for erosion control tbatare commercially 
available. Grass seed can be mixed with native wildflower seeds for soil 
stabilization in less managed areas wb.ere a landscape with more color and texture is 
preferred. 

Festll.ca aru.ndinllCea (Tall e5c!IIc) 

Tall fescue is a percnniaI, cool-seaBoD, deeply rooted bunch grass that is used for 
stabilizing stopel! and road banks as weD as for lawns. II ill II robust and strongly 
competitive plant that remains green all year except in midsummer monw. Tall 
fescue grows in low.fertility, acid, clayey, IOIUllY, and sandy soils. It has good 
drought tolerance, fair shade tolerance, and loletll.te5 soils that are relatively poorly 
drained. 

Festuca ovina vllr. dunuscuW (Hard Fescue) 

Hard fescue is an excellent perennial grass for roadway vegetation since its low 
growth habit requires less mowing during the growing season. It is also II good 
companion grass for wildflower and tree seedling plantings. 

Fl!SrMctJ 'Mb.ra (Creeping Red Fescue) 

As its name implie" creeping red fescue has II rhizomatous growth habit. This cool 
season, perennial grass is used in tnrf grass mixtures for the mountains and piedmont. 
It is IIdllptllli for sba.cle, traffic, and flooding. 

Festuc.a rubra var. C()mnlulata (Cbewi g5 Red FC$cue) 

Chewings red fescue bas similar characteristics 10 cr-eeping red fescue. 

6 
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Hordeum spp. (Ihrley) 

A number of species of bacley can be used for soil stabiliz.ation. Barley is a cool 
eason, annual grass tDat wnen moiilUre is available will germinate in the fiill, stay 

green during !he winter. and then die in tbe spril'lg as competition frodJ warm season 
plants increases. 

Pl!x"is/!lum gltulCum (Brown Top or Purl Millet) 

This fast-growing, robust. annual grass exhibits good drought tolerance which makes 
this species an important Waml season option for soil stabilization. 

PIau/am anmJi"acea (Reed CaBarygr&ss) 

A native to North Carolina, this perennial cool season. grass is used for the 
stabilization of pond shoreline~ drainage ditches, and streambanks in the motmtains 
and western piedmoll.t. It is establisbed by planting fresbIy cut stem slips or rhizome 
mgmcnts. 

POll pnttemis (Kentucky Bluegrass) 

Kentucky bluegrass is a dense. sod-forming, long. lived perennial grass u3ed 
extensively in Iawru and slopes. It is best adapted to well drained, fertile soils with 
a pH of6.0 !o 6.5. This drought tolerant gras~ will grow as long as the BfOllnd is not 
frozen. It prefers sunlight but also does well in light shade. Kentucky bluegrass is 
usually used in II mixture with other grasses. . 

S~l~ cereale (Wiotel" Rye or Rye CraiB) 

Winter rye is a colcJ.hardy annual grallS that will germinate MId grow at low 
temperatures. By maturing early. it offers less competition during the late spring 
period, a critical time in the e-slablisbment of perennial species. Wmter rye 
germinates quickly and is toJerant of poor soilll . 

., 
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Sorghum bicolor (Sudaoerass) 

Only the sma.ll~stemrned varieties of this annua.l wann season iflIsS should be used, 
Sudangrass is useful for temporary seeding, and it is adapted to soils relatively bigh 
in clay content_ Seed fOT common Sudan grass is not always available, but other 
,small-stemmed types may be used, such as the hybrid Trudan. The coarse-stemmed 
Sorghum-Sudangrass hybrids are not appropriate for erosion controt 

Sunotaphrum su;undllJum (SI. Augustinegrass) 

This native, warm season, perennial grass is used for turf in ilie coastal plain and 
southern piedmont SI. Augustinegrass is adapted to sun, shade, and sah spray, but 
is not cold hardy. It is propagated vegetatively and, therefore, is planted as sod or in 
plugs, 
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?CI SUPPLIERS OF NATIVE PLANTS AND SEEDS 

Note: Tlte following lists those nurseries and seed suppliers that supply native plant 
material. Inclusion on this list is not meant to implytnat these businesse.<I do not also 
offer non-native plant material. For this reason, it is always important to specify the 
scientific name of /I plant (genus and specific epithet) when purchasing any plants or 
seeds. This listing does not constitute an endorsement. 

Applewood Seed 0;1. 
5380 Vivian St. 
Arvada, CO 80002 
303-431-7333 

Boothe Hill WildHowers 
921 Bootne Hill 
Chapel Hill, NC 275 14 
919-967-409 J 
(nMive grass seed also available) 

Cure Nursery 
880 Buteo Road 
PiU&ooro, NC 27312 
919·542-6186 

Ernst Conservation Seeds 
9006 Mercer Pike 
Meadville, PA 16335 
814·425·7276 
(native wildflower and grass seeds) 

Garrett Wildflower Seed Farm 
1117 New Caslle Court 
Raleigb, NC 27603 
9 t 9-662-9751 

Greensboro Shrub Nursery 
4514 Burlington Rd. 
Greensboro, NC 27405 
1-8.00-&49..<\51 4 or 910-621-6579 

Laurel Springs Nursery 
401 Regal Street 
Hendersonville, NC 2S792 
828-692-4012 

Niche Gardens 
1111 Dawson Rd. 
Chapel Hill, NC 27516 
919-967·0078 

Sharp Bros. Seed Co. 
396 SW 041vis ·LaDue 
Clinton, MO 64735 
816-885·7551 
(native wildfiower and grass seeds) 

Wa YaNursery & TreeParm 
11 199 ClUlarla Rd. 
Tuckasegee, NC 28783 
&28-293-5720 
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SUPPLIERS Of NATIVE PLANTS AND SEEDS (CONTINUED) 

We-Du Nurseries 
Rt. S, Box 724 
Marion, NC 28752 
828-738-8300 

Wood1aruieI'll,Ioc. 
1128 CoIletcn Ave. 
Aiken, SC 29801 
&03-648-7522 

For more information about suppliers of native plants contact: 

'Native Plam Sources' 
North Carolina Botanical Garden 
University -of North ClIIolica at Chapel Hill 
CB 3375, Totten Center 
Chapel Hill, NC27599-3375 
919·962"'()S22 
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8.0 MASTER LIST OFNATJVE PLANTS 
. .-

Native Regions 
M= MOuntains 
p= Piedmont 
C= Coastal Plain 

Light Requirem,mts 
S= Shade 
P= Partial sun 
P; fuliSUll 

Moistul'll Requirements 
L= Low Illoisture 
M= Moderllte moisture 
H= High moisture 
A= Aquatic 

., -
Scientific Name Common Name II IUpDl1 Lip. Moisture 

t M P e: S l> F L M H A 
-~ 

Medium to Large Trees I 

, Acer barbatum "wP, Southern sugar map': X X " X :X X 

Acerrubrum "1 red maple X X X X X X X X 

Acer sacciJarinum ,*" 
.~.,. 

silver maple X :tJ-. -. -:. 'X' X X 

Acer saccharum , ; sugar maple X X X X 

I _ ~ "' -.' :~~, :~> 

Betula allegiumimsls yellow hitch X X X X I,,, 

I Betula lenla cberry birch, sweet birch , x X X X , 

Betlila nigra iff ~li,1'Clh -i!<u *, ~ X 
}lFf'1'!' .. 

X X X X X X 

Carya cordi/ormls - bitternut hickory X X X X X X 
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ScientlOc: Na me Common Jliame Rej:jon Lil:bt Moisture 

1\( p C S P F L 1\>1 H IA 
Carya glabra pignut hickory " " X X X X X 

~~t,; . ;f,h" I";"; 
I~; f)~~ L~fr 

, 
1/1 shagbark hickory , X X ',~ "'" . 

Carya tomenfosa mockernut hickory X X X X X X X 

~ :, .... .:t., .:' I.;x,; loc1 sllgilrlJerry. hackberry X lx, b X , 

, .~{> '.J 

Chamaecyparis thyoides Atlantic white cedar X X X X X 

I;Cm"" " :~ i'o/:' 10; 
,,,jl;~ X X X X I {:: 'U 1 7~ vwuuu 

Dlospyros vltglniQhQ persimmon X X X X X X X X 
, 

Fagu.f~ ftP.~ ~ American beech , ' . X r ·. kx X · X 

Frr:zximIs americana whiteasb X X X X X X 

" •. 
~ 

green a;Jf)'Y"'$i.': . , j [A Lx. Ie x x X Ix ') 
I ' 'l ~ , . 

Ju,glans nigra black walnut X X X X ,X X 
, 

,:r; J, , ~ <! ,.lor,": .. .' , [,X. I ~ 
, , 

styracijlua X X X X , X X 
. '" " 1:, 

Llricxkndron tulipifera tulip poplar, yellow poplar X X X X X X X 

~ ' )~~a ',,!I,+ . ' ~"" 
.«; k~; X X t?$: I> X -0' "',-

Nyssa aquatica water tupelo X X X X 

~Q sylvatica 
, 

~ l:h 1" e,", gum 
. 

~ X X Ix X X X X X '1 ' . 
.. . -', . , . 

Nyssa sy/vatioa var, biflara swamp black gum, swamp X X X X X 
tupelo . 

, 

" , j!!,~ ,,:,,»./ 

~ 
.. 

~ ~ Ix I ~ 'X; I~ X 
, 

l _ . ' ~v. "'''.ni';·· , , " .~ . " . . . 

Picea rubens red spruce X , X X ' X X 

. eChillata < :;*\i~:1ti .', " " 
. ; ,\; '~;" . " ..w1t lO • X ' X ' ~ X , [ PQle .A',(:A 
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SdentiJic Name Common arne Re:ion Light , Moinure 

M p C S P F L M III A 

Pinus palUstrif ; longleaf pine X X X ' X X 
, 

Pinus rigitlO I'l ;;'!'" 
pitch pine X ;ill X X ,:.f . ~ 

, Pinus serarlna pond pine X X X Ix 
Pinus .L~ ,~;i!;.' whilepJne :X X X X X 

, 

PlmIsureda loblolly pine X X X X X X 
. , ..• .. 
~ I:"\~I X ;; Pinus virginiana "", " ,'" } X X X > "i.. .,",' 'h 

" .. .'. . . 

Platanus occidrnta/is sycamore X X X X X X X 

~4lW t ~~;; ~ 

X X X X X X X X ,', . 'J , 
" 

Quercus alba wIlite oak X X X X X X X 

,1.1. ,I, 

~ 
3i~ "2'. _L;. ,L X Ix iiX ' X ¥,"O' , '1' ""; "t.., , ,~.,:;; ... 

Quercus coccinca scarlet oak X X X X X 
, 

x ,: iJ$iJ~ Que",.u~ fa/caw Southern red oak X X , X X 

Quercus fa/cata var. pagodaefolia cherrybark oak X X X X X X 

Quercus /aurtfolia Laure4 oak 1/.,..::t I''X X X X X 

Quercus lyrola overcup oak X X X X X 

~~~w, .. ,." 
i ~'nll "not oak X ;X ','V , lfit 

, ;;J ' 1;" 

Quercus marikmdlca black jack oak X X X X X X , 

Quercus michauxii ~ swamp chestnut oak X X - X 
, 

I QufTCUS nigra water oak 
I 

X X X , X X X 

10/ •• ," _"<._IJ'I. ."";!: M X X X 

X X X 
I:~::: 

Quercus prinus chestnut oak X X 

,., 
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1M P C S P F i L M H A 

Quercus rubra Northern red oak X X X X X X 
, 

Qu~h- 1~ , 1',:;.-I'y ~/'" :shumard oak " ,~'i' X X X X Iy 
" , "7 " , 

Quercus ISle/lata post oak X X X X X X I 

Quercus .~ A~~P;, black:9Eflf , '"., X IX I~ ' X X ]{ 
, , 

Quercus ~jrginiana live oak X X X X 

r1tL - ' /~b ,.,~W:", '. 1:&\: t;y , ':, ' ;, 

~ i - bla~ locust ',\ X X X 1'1 " 
, Yo!' 

Taxodium disticJrum baldcypress X X X X 

~ .. , basswood i\<:':::;\t~t< X X X lx' t} .; I '· X , ' ' ~'="~c'~0:;: ' • • 

T sugo cal1aden.ns Eastern hemlock X X X X X X 

Tsuga ":1!!IIt, ,{fti' ' 
' f'. rnl;n'~; ' .~ ,";;1 Jt . :"'-'": , i X X X IX . " ". 

Ulmusalata winged elm X X X X X i X X 

~ " ]l ~ebn 'j t~~ Ix X X I~ 
, 

.' I·" ' 

, 

Smalt Trct'$ ~ .~f: · ""y~ 
", " " " I ., 

Amelanchier arborea downy serncebeny, shadbush X X X X X X 

.:c:;:":~ J . -ki~d fA ... , servici!lJerry X '" X X X , > " 

Ame/anc.hler /aevis smooth serviceberry X X X X X 

Asimil1a~ ,1~0.!;1 <:~ X X X ~ I;;;;:; X II:j r 'f 

, Carpinus caroltnlcma ironwood. American hornbeam X X X X X 
, 

. X X 

I (f;!~f~~G' ~ 
, '~~"}'" ~i I ,~ .. "- X X .,' I,y X , . 

14 
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Chicmanihus virgin/ellS 

, ep;;;;:'allemi/olia 

, CornllS florida f 

white fringetree, old man's 
beard .. , 

flowering dogwood 

x X X X X x 

X x X X! . 
X X X X X x , X 

CmtiibllUi'" ,." X X X 
~""o· 

.1, X X X ' X 

X X X Cratf!agus forva October haw X X X I 

rqm~~-n· a-r-~-e-m-~-. ~-.-·~-.. -. -------,. ~.· ... ±tlY;~~' 4Wi~< .. ~· r'~~---+-+~~X~-+-X~X~-4-x4-X~~ 
X X X 

"""~ 'P, loblolly bay X X X 

HaJesia fetraptera (H. carolina) common silvernell X X X X 

flex Opaca !illl04$.if!iiffp . American bolly X X X ? ;x ,'x ' 

Jli1Iiperus virginitma £astern red cedar X X X X 

l'x-.~~ I.' ;1 ~. . -- . k .. 
Magnolia trlpf!taia umbrella tree 

MalPlOlia virginialla sweet:bay ffilIgnolia X X X X 

Morusrubro red mulberry rcx; y rx X X 

Osmanthus amerir:alla I wild olin, devitwood X X X 

x X , X X 

I Pru1lllS ..... ,,~, ..... ,..,. . 
-

X X X 

swampb.ay 

table mountain pine X 

X XX 

X 

X X X' ;,;.. 
X X X 

x 
x X 

, x 
X 

X ,i 
X X 

X X 

X 

X 1.<;; 
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Pnmus caralin/ana Carolina l~ureJ-cheny 

tifd1 ,., 
bluf\i<lCk oak ;,";'\',\'$' 

.' 

Quercus Joevis 
, 

turkey oak 

Rhus glabra ,tiff; 
. ,,'> ~.~; \p , 

smooth sumac ' '. '.\ ',~,,; .;'.~~~.~ ., 

Rhus hlr{(l (Rhus ryphlna) sta,ghom sumac 

Salix "L' jl,"?'t ',c/'?:" .'.. """ 
,/i,. . . ~~ ."" ~. 

Salixnigra black willow 

sassafras " y,<,,,,,, 
';1.,;" -",,'<;:1;;0: .. 

Sfaphylea trifolia bladdernut 

L;.i. ,"~ ,,/~\ ... , " ,'; , '( . 
:~." , ",~"":i -0' "' .' 

Ulmusrubra slippery elm 

• .'''k 
q ~{~~c. : 

<: '" '~,r . , < 

Sbnlbs 

I~~t:·"'~ _. . y,~ painUld,~,Ck.eye 
"', 

Ainus serruJato common alder 

.. 
~ l~ 

.w~ f,. 
I · ~r ;" 

Baccharls hallmifolia silverling 
. :C"':' 

~ 
, 

" American L .y~ , " 

Calycallthus floridus sweet-shrub 
. 

Section: 8.11 
Page; 6009 
Date: Nomnber I 1998 

Re~Qn LidJt MOQtur'e 

M p C s If" lit I,. M H A 

X X X X X 
" 

X X X X ,", 

X X ! X X 
, 

X X X X X 

X X X 

X I xX I&~ 1 'hi Iy X X Ix ~, 

X X X 
I 

X X X X 
, 

rX X X X 1>£ Iii} r'~ 

X X X X 

X X X X L ... ~ hi: X X 
, 

X X X X X 
LL, r .L 

.~ ~ 

" 

I'x ,~ X X . "f;; I'A, . ' ... 
X X X X X X X 

X X IX' ~; . .:~ . X X I 'i~ 
X X X X X X 

, r.,;. ;c k 
X X X .x, 1-'1' I'hJ rj), 

X X X X X 

~..k .11. 4/':4(' cbinbpin ~x<y .!V X X 
.. :' 

X X ;;t~· "'!"J " , ",.,.".-
CeallOlhus americanus New Jersey tea X X X X X X 

16 
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, Cepha/alltlms oceMenta/is buttonbush X X X X X Ix 

I CleJhra _.~'t.' ",-", 
0 l~nl'Tlt. j'" sweet pepperbush X X X I X 

Cletltra ainifolla Sweet. pepperoush X X X ! X X 

Comptonia, :~;.?y" sweet fern 
" Ix ~'X X X 

Comus amomum silky dogwood X X X X X X , , 

Comus stricta swamp dogwood I 
! 

X X X ' X 

CoryJus tl11reric'lIIa American haz.el, hazelnut X X X X i X 

~cricaml>Wi£ " f.'~~~f; X X X X X X X ,. ", '. ,.~,.,.", . ,~if '7 
b c: j 1""0~ 

Gaylussacia frrmdosa danglebe:rry X X X X X X 

,I, vlrgfnJqna 
,,'i.. 

witch hazel X X Ix Iii X X X 

Hydrangea arborescens 
': 

wild hydrangea X X ' X X X 

[lex cor/acea ., .>i"fj¥;, gallbeny 
','5 ~ X X X 

! 

llex decidua deciduous bolly. possumhaw I X X , X X X 

n , "'~< ,.'" ,!*.~,' ,.'" ." I X X ' x 1+\ Ix Ix 
I .- , 

flex \!enidllata winterberry X X X X X I X X 
, 

110; vumiloria ~ ;: '-E'ti~, yaupon holly X X X X ' X ,: 

Itea virginiea ,. ! :' Virginia willow X X X I X X 

KDlmia carolina f' lamb-kill. -, _; .~ X X X X X 
'l, -;fL; 

, 

i 

Kalmia latifoliu 
r 

mountain laurel X X ' X X X X 

T, .... ~;, :"''''' :, 
coastal dog-hobble X 

'" 
X X" ,; ;; i ;$' X 

17 
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Leucothoe jonlaneslana dog-bobble X X X X 

~ 
" 

' ';'-;' I"~ '; X txj Ix I .,,''''. u ....... '<'~<"»~" ' X X ~ k , X 

Lint/era beruoin spicebush X X X X X , I 

LYfJ1Iln "'b " northem ':,'\, X X 'l !2Q X 'x 1< , ',' < " , 

Lyonia Jucida sbining ferterbwh , X X X X 

tM),rl" .. 
''': ' ;; ,', .. "<;'3 ;ii' 

X !x ''':: " nl;' X X X X X X 

Myrica cerifera var, pumiJa dwarf Southern wax-mynle X X X X X 

~ , ,. _L " IJ, 
',' ,;, .. z!{7f; ! bayberry. " , ' 

.;. 
X X X Lx - . ., ~l HJ I ' ,,' . , >, ' 

Pierls jlorlbunda evergreen mountain fetterbush X X X X 

" L-' .. " '" '~: I ·r 
, .' 

" ,;,'. hi,:' dwatf /\,,, X X Ii, , X 

Khodadrmdrancalendulaceum £lame azalea X X X X 

nt. J. . ,,~~~~ ;;:: 
rhododendron 

' :"" 
X X X X :"X X X 

I ~~mlmadmum rosebay rhododendron, great X X X X X X 
laurel 

DL ;,:,/;, ~j " " , flower, wild <, X X X X X ,'" 1.;:[; "x 
" • :wl(;{ 

" 

Rhododendron viscasum swamp azalea X X X X X X 

,'R1ifrs .; ;~~[~;.:/ ' 

. .!.. .2... " 
£ X X Ix I;}' X X X I ,~ , " 

Rosa carolina pasture rose, Carolina rose X X X X X X ,Ix 
n 

J'it~. .,: "." ',':. 'Z;~; swamp WSC! ;) "I' ," 
, v,·+; 

X X Ix I~I~. X Ir l;x 
Rubus alleghenlmsis Alleghany blackberry X X X X 

,&hus 'X"", n~fup\! ". ,= r"X ,7~ X II) Lt, x ! , >j, IX 

18 
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i 

I Salix humiJis prairie willow X X X X 
, 

, Salix ~ericea 
. '" r silky willow X X . . . lx: X X .:u k,;" .,.; Ix 

Sambucus canadensis r common elderbeny X X X X X X 

Spiraea aThd , 
, 

nllltow·leaved meadowsweet X X X 
• I 

, 

Spiraea lati/olia broad-leaved meadowsweet X X X 

Sl}rax .. " ." ~ I L',_' . " ' "i." .,Q ,,," -,; y Iy X X J( ., ~ -,. . ::. I . 

Vaccinium arbareum sparldebeny X X X X X X 
, , "~' , t b1ghbush bluebCny 

.",,, 

X X X X X 
11k 

Vaccmium corymbruum x lA ' , . L" 

Vib/lmum acerljQ/tum maple-leaf viburnum X X X X , X X 

Viburnum J 
,!:!':'i , •. arrowwooo X X X X X X 

'j 

• 'b . Vl UrnIllII 

Viburnum nudlfm POSSUmMW viburnum I X 
I X ,X X X X 

Viburnum pnmij'olillm 
< 

'-' 
,,',," .. c_ X X X X X X 

r;~ 

Viburnum rajinesquianum i downy arrowwood X X X 
, 

X , 

'" . rusty black~ "*' .. ';';'''~')~, r)';' X X X X X Viburnum rufiduJIIIft.~ . i 

X(1JJtiwrhi:a simplieissirna , ye11owroot X X !X X ' X X 

, $1,. ;,; 
';;., 

Vin.et! 
~ 

I i 

, Berchtmia SC(1JJticIIS • ... vine, .~ X X X X X 

, BJgnonia eapreofata crossvme X X X X X X 

Clematis ,=K, • vil1!in't-bower X X X , 

'0' 

~ 
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D.ecumurla barbara climbing hydrangea X X X X X 

n.' 
0)'~",. 

,; 

Cah;lThr.0 e~sami.ne X X X X '"~ X X 
!.,:-:; ... ~'~ 

LonialM sempervire7ls trumpet bon.eysuckJe X X X X 

• ,'. I ',~.:.;· . ' .. "> . 
v; hempweed .. X X X X X X , 

PartmrtOC/ssus quinque/alia· Virginia creepcc X X X X X X X 

Vilis ... -"'"- /,,<,'~,,;, ,': cad' ' ·i'i'J~, X X X ·x t:X X IX ;;;s 
~' mus me grape I 

Wisteria frutescen~ Atlantic wisteria X X X X X 

'. 'L",. 
h" '~(\ .(d~.;,~:~~';0' " '1 It , 

"~ '" "1'\. :. . , . . .",,, . I :, '" , I 

. Herb 

~ "~ ,;';\:;\:. ' ' •• doll's-eycs X I' X. X X 
',:"" , .. 'u '" ; ,'. , . , 

Amsortla raiJemaemol11ana blue star X X X .X X 

Anemone qumquefolla :';:i; :r,;:/ wood .. t"t~:~ft;':;1" X X . 1;-'" X 
, . :',~' " :.,,, 7'" " I,;·' 

Anemone virgilliatla thimbleweed X X X X 

~·~ 1.'~1' ':",,~ :" ,' 
windflower X, ,'X ' X X 

-2, <.;- "7~· 
Antennaria neg/ecta field pussytoes X X X X X X 

, 

<%l~\7] 'it,,; X !':t:; X Aqui/egia canackns/s : :. ,:' wild , X X X ' X . '," ",:f.. :.~ " 
Arisaema triphylJum Jack.in.the-pulpit X X X X X 

~ . ir~';\ 
~ 

X X 
. . 

, goa~ '" ,\, X 

A.sarIIm canadense wild ginger X X X X , 

A$Clepias -';, ~ swamp milkweed """"",.<J; X X X ,- '- , X .'~ 

AsclepIas syriaca common milkweed X X X X X 

20 
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Asclepias tuberos(I butterflyweed X X X X X 

A~;er conbdlor \ 
~ Eastem$ilv~asttr X X: X X 

Aster cardifolius heart-leaved aster 
I 

X ' X X X X X 

. Aster atvaricarus white wood aster X X X X X X X • . , 

Aster grcmdiflo71ls large-flowered aster X X X 

Aster /inariijoJius , stiff·leaved aster X X X !, X 
, 

, 

Aster novae-allgliae N ~ England aster X X X X 

Asler TWvi-belgii 
. 

,Jl{ew York lister 
, 

X X X X X 

A.fur pilosus white heatb aster. field aster X X X , X X X 

Aster IImhfllatus .flat-top white lister . X X X X 

Baptisia allxl white wild-indigo X X X X 

Bap/isla clntrti:l ,i" Carolina wild indigd' ~:o, X X ~ X , 

. Baptisia tinc/oria yellow wild-indigo X X X X X X 

~idens arlstosa "':\; ' t,\lI"marigold X X X X 

BidellS cemua . nodding beggar-ticks X X X X X X 

Cassia murikwiica wild 8eIlM ~' 

,~ ,x X X X X 
. 

ehelolle glahra white turtlehead X X X X X X 

Chry.rogonumcJflgll1latmm 
.. 

grcen-and-gold X X X. X X 

Cimicijuga r'acemQ.IU 
• 

black cohosh X X X X X 
i 

Ciftoria cenfrarema SpuriJed b1Jtterlly pea 
;.~ "f X X X X X X 

Oiloria mariana Maryland butterfly pea X X X X X X . 

2 1 
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Convallaria montana American lily-of-the-vaUey X X X x 

I <1 I .~ X X· 
~i 

X X X 
, 

X X Coreapsis lallceolaJo lance-leaved coreopsis X 

X X I ""' 
,':it )." ., 

.'7. 

Delphinium triwme X X X 
~ . ~ b h .,')Iv';:';,"'" X X ,.. reet es .. X "' 

. ; , x 
obedient plant X X 

~ <'< , > :':"lttSlt~;;;:, Xi v l ob' I " X h." 
.~ F" • ... ,,-'.J.,."t~lF I h IA I~' X, 

Eupatorium perj'oliatum boneset X X X X X XX 
': 

Gential1Q saponarla 

HI ;Uer!. :.-(I1'IhtJ11 maCIIJatum 

soapwort gentian X X X X 

·~~' ~· --~' -X~X~4f ,~~.·.r:x~~~~ wild 

bowman' II root X X X X 

';,~ ~ .~ I:x 
, 

~ X X X X : ... ': .. 

GilJemo trijoliata 
.... tl~~_,----~-,~--~· ------~ 

Helian/hlls angustljolills narrow-leaf &Ilnflower X X X 

Hel1mll.hu~';"· ·-.-M.-',&,-.· .••.. .,.... .. ,'---+I -iil'"""t'""'\\\;~';-'''' '::'''''''''-'''----' ''' -'-:_+. 5:.;:.:::-• • ~"+. ~X~:""1,.:, I .:.;,"1f-10X+-+--+-+-+--"'I 
Helianthus dJvaricatus woodland sunflower X X ' X X 

HeJiopsfS ~i(' " ~ "JIF;:r---,, ~--:ua-;-u:-.v, .. -~7.7{'l7: .. ::77:. --+x::tx::t-t-xi::xi
l

';:" ;;,t~4I-;':;x~' ~1-::Yx1=tj 
Hepatica acutilobg sharp-lobed hepatica X 

22 
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Hepatica americana round-lobed hepatica X X X 
Heterotheca marialla ' MM}'Iand gOldtn aster X .:x X 

" 

X X X 

Heuclwro americana I alumroot X X 
, 

X X X 

Hexmty/is mijo/!a : W!!:d ginger, hcarll!af X X X X ;X X X 
, 

Hibiscus mililaris Hafbcard-leaved marsh X X X 
mallow • 

HlbfSCIIs mf).fcheutru rose mallow 'X X X X 1.1 X , '.'. 

Impatiens r:apellSls 
. 

spotted toucb-me-not, X X , X X X i 
I 

X 

~ 

.. jewe1~weed 

Iris crisfaJa ~ t ~. 

dwarf crested iris X X ; ~. "X X - • ." . 
I 

, 

Iris vtrginiea 
. 

blue flag iris X X X X X 
, 

.... , ,., . 
Kaste/efskya virgil/tca SeashOTe'maUOW X ?'. . X 

. 

, Lespedeza capifata , round-bead bush clover X X X X 

Liams PaTnini/o/ia 
. 

gras~leaf blazing liar X X ,X X , X X X '", 

[jams spicakl 
~ 

spiked blazing star ! X X X X X 
,. - , 1.lQl.rj,f ,yquarro~ 

!. ' 
plains blazing star X X X X 

Lilium michauxif Carolina lily X X X X X X X 

Turk's-cap lily '" X X Liuum superbl4m . X X X 

Lobelia cardinalis 
, 

cardinal flower X X X , X X X 
I 

Lobelia siphiJlllca . ' , I' ~l blue lobelia""' '" i/X' X X 

Luplnus penmnis ' -' lupine . X X X X 
~. 

Mlmulus ringe.ns 
~. 

mOnkeyfto~·,. X X " X X X + ;", k· 

23 
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Monarda dtdyma bee balm, Oswego tea X X X X X 
.. : .. 

I ·~ 
.-

, ,'~:. JK X, ,4 X "'''>;-.~ 
;.~ , , , ,~bergamot 

Nymphaila adora/a American water lily X X X X X 
<,' 

X X X X 
, 

' .. ~~~ . X X X : .... 
~r' "<-'i'"'~-.I .' , . 

Oelloihera jruti=;oa: sundrops 

Opuntia compressa Eastern pricldy-pear x X X X 

x X X X 

Pe/lantira vlrglntca arrow arum X X x X X 

PellStellf()rt kiiW/dtus X ;, Jm09th~eardtongue 
,.;0- -.' .<.. .. 

X X 

Penstemcm smallii beardlongue X X X X X 

x X, X X 
I ;. ":--:..c. 

.~_. ~.>: ~ :, J 

Phlox dlvarlcaJa blue phlox X . X X 
, 

, 

x 

Phl()X gL:r~~~ var. '!if1ora X 
I ., 

Phlm: panicuJata snmmer phlox X 

1fittiJ* $toionJjera 

pickerelweed x 
. ,,, :'; "··.'§t· '. 
'PjIttIi1hthemum Tncallum · ;hif"if.· 

Pycnanthemum tenuJjolJufTI narrow·leaved mountain-mint X X X X X X X l 

VrrgiiUameidow-beauty . ';$~ ~. )C X 
~. -, .. ; X .. '~ .~ 

24 
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Rudb~ckia fo.lgida common eastern coneflower X X X X 
I 
X 

RudbecJda hirfa'W' " . .f#.~ black-eyed Susan , :,!It'/liw, ~ ',::.,.; ~. .,' ~2' X X loX. X X X 

, Rudbeckia lacllt/aUl cut-leaved coneflower I X X X X X X X 

RudbecTria tnloba ;. three-lobed coneflower X X X X 

Sagitrarla kttifolla duck-potato, arrowhead X X X Ix 
SagrJ 1yr~ ,,; I I. '}"·'~ "'; X .,xc, I,· X X X ; .)" :<U 

Salvia urticijolia nettle-leaved Sagil X X X X X X 

. S4tI{i1r;'!fUiQ .I. 'i< lu ~ 
I X X X X X .. <= .!I,J"'~ 
! 

Sal/runtS remuliS lizard's-tail I X iX X X X Ix I 

Saxifraga virgtniensis ;mtY'1' .. early saxifrage . "f'!' X X X X X 

Sedum ttttrulum wild stonecrop X X X X X 

l";fCil~D stcllaiQ~; starryeampiO,fi'.~ fX X ! X . . 
I 

I 

Silene virgmica tire pink X x i X X X 

Silphiflm "'K • .- ' '.;j~ -' , .... 
. ,,~ X X X X X i X , 

Silphium dentatum starry rosin-weed X X X 

Smilacina raalmosa ~ 
, false Solo-mon's-seal X ' X lx~ I~I Ix X 

, Solidago C(.U!Sia bJuestcm goldenrod X X X X 

.. -~. ",..,%< • ,. ~ " X X X X X 
I ~ 
I 

I 
I Solidago pinetorom pineywoods goldenrod X X X X X 

Solidago PllbeniTa .. S!~ . downy goldenrod X X IX ; h X X X-I" 
Solidago rugosa rough-s.temmed goldenrod X X X , X , X , X 

I I 

2S 



Guideline: 31 

Originator: Smith 

Scimtific Name 

Solidago se:mpIJrvirens 

TJareJIa cordi/alia Vilr. colJillQ 

J'i(Qillla...... . ";''''i,,¥ 

Trillium cUlleatunJ 

Title: Section: II 
Page: 16009 

I>L~~IrNQ a!.!lIl;;I..TNES Date: ~1m1Db!:l: I, 1228 

Common Name Re.l:ion Lilht Moisture 

M I' C S . ~ ,F L M H 

seaside goldenrod X X X X 

early meadowrue X X X X 

clumping foamflower X X X I 
x 

~dhIg ;';'>" I xJ\~X X i, I .f'i :~< 

little sweet Betsy X X I X 

VernDnia 1lOveooracm!.Si.s New York ironweed X I X X X 
i 

' X X I 

1~~"f;uiF/ 
Viola cucul/ata 

'"' /. >; Ln .1. ,-' ~ root 
.;~~:)' .~~,,- -

marsh blue violet 

X 

X 

:, . 
I~i 

X 

tj{ I"', : I·x X 

X X 

A 

X 

X X ; yeUow ~~:v7'\tt· ·"~·i·. 21,.7:··,-JlIIxJ; x,"J !,,\0:\j' ·1;~jxHl:xtH 
Viola pedala 

Yllcca ji/QmeIl/QI.a 

bird 's-foo! violet 

bea;grass 

, X X IX 

X ~; I:.0, . 
1-' "'. 

x X 

X X X , 

X X X 

X X X X Zephrcmthes alamasco Alamasco lily 

~~. ~ ... --.~.t7~'~%~';~··:'--------+--'~~>~:c~;&.--~-.. -;-.~'~~~"7~.S~,~x-,--t-t-;--r-,. +I:-... ~,. ~r-T-;-~ 

FerRS 

Asp/~um plmYl1l!UTon ebony spleenwon X X 

~ftrn ~ ···« ~l~ 
rattlesllllke fem X X ~

~ 
. -r 'd¥F,tm.> .. .00;") 

BQ/1yChium virginiarwm 

26 
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Guideline 31 Title Section' ..!LQ.. 
Page: 17 of 19 

Originator: Smilh EI.:8l:lIlN{;i GUIDELINES Date: November 1, 199& 

Scientific Name Common Name ReEiDn LiEht Moisture 

M l' C S J> F L M B A 

J)eml.r/aedJia punclilobula bay-scented fem X X X X X 

Dryopteris intentUJdia "'v':;' 1Jrncy fem X X X X 
-I '". ~ , 

DrYOPleris marginalls marginal shield-fem X X X X I X 

Onodea ,rellSihilis .~--, sensitive fern , X .X X X X X X 

Dsmullda ci1111amomea cinnamon fem X X X X X X X 

Dsmunda regalis royal fern X X X X X X X 

Polystiehum acrosflchoicks Christmas fem X X X X X X X 

PleridJum aquJlf/1Wtl , ., . brackenfem X X X X X X 

Thclypteris palustris marsh rem X X X X X X 

Wnodwardia areolala netted chain fem X X X X X X X 

Woodwardia virginiea Virginia chain fern . X X X X X X X 
, 

r' , 

r 

Grasses, Sedges, and Rusbes 

Agrosti~ peronnalls autumn bC11tgrasS X X X X X X X X X . 

Andropo[{On gerardii big bluestem X X X X X X X 

Andrapogcm VlrgJIJICt4 broomsedge .. X X X X X X X X 

Anmdittaria gigantea giant cane X X , X X X X X X X 

Carex erin/ta ~ 
, 

. long hair sedge X X X X X X 

. Carey; lunda sallow sedge X X X X X X X 

Carex pensylvaniC4 .. , . ' l>~aedge 
-" '"'' t X X X X X X 

Carex plantaginea plantain-leaved sedge X X X I X 
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I Guideline: 3 1 Title: Section: II 
Page: 180fl9 

Originator: Smith PLANTThTG GUIDELWf,S Date: I::!tw=beI I. 1998 

Scientific Name Common Name Rt:gion U&ht Moisture 

~t p C S .P F L M !a A 

Carex stricl<l tussock sedge X X X X X X X 

Chasmamhium latifCJlium " .;,:. 
• "'~"/t,c;'f' X X X X X X X X :'j river oatS . 

~'" . 

Danthonj" sericw silky oatgrass X X i X IX X X , I 

n:s:;'~'?L , , 
. "'"'' povcrty X X v · » X X X X • ' , ' . .~ ",.' 

Dulichium anmdlnaceum dwarf bamboo X X X X X X 
", 'y,"'''''' ~ ~orAjl' 

. o' 
X Hystrir patu/a '1'( 

. """ r;::. X X X X 

Elymus virginjcus Virginia wild rye X X X X X , 
, X X 

r;h ... ,~q'~+ /:Li~~ .. ~ ~edfescue .¢~/;.",. X X X y ,y ~. X I • . , ... 1>-8'(,' ". '(,C,:;'t V '7" '. .' 
I . 

Juncus effusus soft rush X X X X X X X 

~~ . . , 
,>6\{ . rice X X X .':') X X IX "K: 

.. . • \,jU,1!-' , .' '0, 

Pan/cum virgatum switch grass X X X X X X 
,;, 
~H;':~, 

,. 
I~ X X 

'. 

!;X X 1 ~, ~ 1'(", 
I Schizachyrium s.coparililn little blucstem X X X X X X X 

Scirpus. ~'Y'" " .. ~'·.·.I idg'~ . L : &<~ykrw" X X X X X 
,., .. 

X .X ' .' . , . ''¢' 

Sorghastrum nulans Indian grlISS X X ,X X X X X 

"'. m" .. ,,/I!} ' L x X (ii! ~q X X y; X 
~~ ..... . :;.4iff 'vu,-'''"'u "'~' I{ 

Tridens j1trvus purple top X X X X X X X 

1'HpstWUm ,.f§5Y. ~ lZamaE .' "O"T X X ~ X 
. 

X 1t h"'· .- " I' 
I .<, 

Typha latljoh'a broad-leavlild cattail X X X X X X 

... - • 1, ,;:'~h .~ .;:i¥::.i - X X (. I ~ ' , nuv . " .. ~ • 
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Guideline : 31 Title: SectiolL&Jl 
Page: 19 of 19 

Originator; Smith ~L.AI::iIIU!lG GUIDELINES Date: Novem~ I. 1998 

ScLentifie Name Common Name Repon Li£ht Moisture 

M p Ie: ltg' P F L 1M Iii IA 
Gro Ilnd tovers 

: 

I " 
, 

A.ster divaricatus white wood aster • X X X X X X X 

Cluysagrmum vigil1ianum green.llIld.goLd X X X X , X 

Coreopsis ~ threadl~f coreopsis '*",;;~ - X -I 
I I 

De1ff1staedtia p!nICtilobula hayscellted fern X ! X X X X X 
I I I 

~ ', ""', 
• .I~ wild L' . " ''l .;~,. 

I 

X " ~"':" ; ",. X X X X 

Fragaria virginiana wild strawberry X X X X X 

r " Y" },"f , -
, 

.!~ X X X ~ : 
-~ 

.~ ." , K X 

Mitchella repens i partridgebeny X X X X X X X 

~T"~ .-~ X X X Iv I~ X 
, . ~ . ,'~' , -;~ -.r -, I,:r I ' 

Smflacina racemosa false Solomon's seal X X X I x X X , 
, 

• i 

'ft Al. .".;:4' 
beecl!fem • I~ X X X X , 1 . n .-~ '" 

Tiare/fa cordi/alia spreading foamflower X X X X 

-,-'%J1. • 
~ low sweet blueberry X X X X . "' I ""~. ~~. ,. 

Vltfs rotlmdi/oJIa'" musClldin~ grape X X X X X X X X 

Woodwardia~olat" nettedcbai:nfem Iff; I:~ ~" X X X X r"i<-
, 

i 

, 
- , 

Woo<:h.wdla virgtnica VIrginia chain fern X X X X X X 

• This species can exhibit invasive cbaracteristics. Pl~se contact the Rewurce Managem~t Program before planting 
this species. 
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9.0 

'.1 

9.2 

9.3 

9.4 

Guideliae: 3 1 Title: Section: 9.0 
Page: 1 gf) 

Originator: Mli!h PLANTING QUIDEUNES Date: ~5Z!'CRIber I 122B 

ROLES AND REsroNSmn..ITIES 

Su pcrintCl)dcpt of State Park! 

The Superintendent of State Parks is responsible for the admini'stration of the Planting 
Guidelines. 

Park SUJwjnlenden Is 

Pad:: superintendents are responsible for preventing the introduction of invasive exotic plants 
into park boundaries to the greatest extent possible. They share responsibility with the 
Resource Management Program for lin.al approval of plants and seeds that are planted in the 
parlts. 

RelDum Management Proc~m 

Staff oflh.e Resource MIIIllIgem.cnt Program are available to provide t~chnical assistance on 
plants and seeds that are appropriate to plant in a particular Ia<:ality and park. They share 
resporulibility with the park superintendent fodinal approval of any plants and seeds that are 
planted in a park. 

Constryction Promm 

Staff of the Construction Program are responsible for ensuring that only pJants and seeds 
listed in these guidelines are included in the specifications for seeding and landscaping at 
new facilities as well as any other type of project involving $Oil stabi1ization such as roads. 

30 



Glosury 

allelopathy -

annual -

cool season grasses -

perennial-

rhizomatous -

rhizome -

warm season grasses -

the process in wh.ich a plant releases into tbe environment II chemical 
compound which inhibits the growth of another plant in the same area. 

completing the life cycle in one growing seasolL 

grasges that germinate in the fall or early spring . They generally 
genninate quickly and are ofteo useful for soil stabilization. 

a plant lasting for 3 or more years. 

reproduction by horizontal roots, often resulting in a colony of plants. 

an elonga.ted, underground root whicb usuall}r grows horizontally. 

grasses that germinate when soil temperatures are at least 5So F. Warm 
season grasses usually grow slowly and IIIll used more for aesthetic and 
ecological reasons rather than prompt stabilization of soil. 
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Keowee-Toxaway Hydro Relicensing 
(FERC Project No 2503) 

KEOWEE-TOXAWAY STAKEHOLDER TEAM MEETING 
Thursday, August 4, 2011 

AGENDA 
 

Location: Duke Energy Wenwood Operations Center 
 425 Fairforest Way 
 Greenville, SC  29607 
 
 
10:00 AM Preliminaries 

• Introductions 
• Safety Brief 
• Agenda Review 
• Announcements 
• Action Items 
• Meeting Summary Approval 
• Team Member Topics 
• Relicensing Schedule 
• Update on Resource Committee Activities 

10:30 AM Public Comment Period 

11:00  AM Presenter To Be Determined – Interests in Keowee-Toxaway 
Relicensing 

11:30 AM Warpath Development Presentation – Interests in Keowee-Toxaway 
Relicensing 

12:00 N Lunch 

12:45 PM License Compliance and Land Conservation 

1:15 PM Status of the 1968 Duke/USACE/SEPA Agreement Model 
Preparations and Comprehensive Report 

2:00 PM Discussion of the Agreement In Principle 

2:45 PM Wrap Up 

• Round Table 
• Next Steps 

3:00 PM Adjourn 
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Stakeholder Team Meeting Summary 
Keowee-Toxaway Hydro Project Relicensing 

FERC No. 2503 
 

Date:  Thursday, August 4, 2011 
Location: Wenwood Operations Center 
 
Team Members Present 
Juan Brown, Anderson Chamber 
Jim Schoonover, AQDI 
Chuck Smith, AQDI 
Jen Huff, Duke Energy 
Jeff Lineberger, Duke Energy 
Bob Swank, FOLKS 
Frank Eskridge, Greenville Water  
Tom Berenz, Keowee Vineyards 
Jim Burgner, Keowee Vineyards 
Paul Clark, NCDENR 
Art Holbrooks, Oconee County 
Chris Brink, Pickens County 

Erin Owen, SCDHEC 
Bill Marshall, SCDNR 
David Jones, SCDPRT 
Bob Faires, Seneca Light & Water 
Wes Cooler, SC Wildlife Federation 
Dave Hargett, SC Wildlife Federation 
Chris Starker, Upstate Forever 
John Tynan, Upstate Forever 
George Bramlette, US Army Corps of 

Engineers 
Mark Cantrell, USFWS 
Tim Roberson, Warpath Development 

 
Other Participants 
Ed Bruce, Duke Energy 
Erin Culbert, Duke Energy 
Steve Johnson, Duke Energy 
K.C. Price, Greenville Water  

Bill Smith, Pickens Co. Water Authority 
Carol Roberts, SCDHEC 
Dana Leavitt, Upstate Forever 
Heather Nix, Upstate Forever 

 
Member Organizations and Special Participants Not Represented 
Eastern Band of Cherokee Indians 
NOAA Fisheries 
Pickens County Water Authority 

SCDAH 
The Reserve at Lake Keowee 
 

 
Facilitators 
Ken Kearns, Kearns & West Elana Kimbrell, Kearns & West 
 
 

1. Kearns opened the meeting by welcoming participants, asking for introductions, and 
giving a safety briefing. He asked for announcements, reviewed the agenda, and 
requested approval of the meeting summary from June 16th. There were no 
additional comments to the summary; so Kearns will mark the summary on KTRel as 
“approved.” He reviewed the action items from previous meetings and described how 
they were addressed.  

10:10 a.m. Introductions, Agenda Review, Announcements, and Safety Brief 

Action Item: Kearns will mark the June 16th meeting summary on KTRel as 
“approved.” 
Action Item: Team Members will send their interest statements to Kearns if they 
have not yet done so. 
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2. As directed in the Stakeholder Team Charter, Kearns reported to the Stakeholder 
Team there was one Team Member in attendance jeopardy, the Eastern Band of 
Cherokee Indians. Per the Charter, Kearns will send an email to their Primary 
Member Representative. He will suggest they consider limiting their participation to 
the Cultural Resources Committee, where they are already engaged and where their 
interests can likely be met. It was noted FERC recently began their formal 
consultation with the Eastern Band, separate from this stakeholder process and 
rules.  

Team Member Topics 

3. It was suggested the Eastern Band could become a Special Participant to the 
Stakeholder Team, as USFWS, SCDHEC, and NOAA are. The Team supported this 
idea.  

Action Item: Kearns will suggest to Tyler Howe the Eastern Band of Cherokee 
Indians become a Special Participant on the Stakeholder Team rather than a Team 
Member. 
 

4. Kearns and Huff reviewed the relicensing schedule. Duke will be filing its proposed 
study plan by August 29, the same day FERC issues Scoping Document 2 (SD2). 
Duke will hold public Study Plan Meetings on September 13 and 14 (postcards were 
sent out for these meetings; it was noted, however, in the future most 
communications will be electronic). The topics to be discussed on each day are 
posted on the KTRel calendar. Comments on the study plan are due to FERC by 
November 28, and, by December 28, Duke will file its revised study plan, to be 
followed by another brief comment period. FERC will issue its study plan 
determination on January 27, 2012. The group was also reminded several of the 
studies are already underway.  

Relicensing Schedule 

5. Tynan asked how the study plan requests submitted to FERC by July 15th will be 
addressed and become part of the record. Huff explained Duke is required by FERC 
to address all study requests submitted by the deadline; so, when Duke files its study 
plan, it will describe how it has addressed each request or explain the reasons for 
not addressing it. The Stakeholder Team has already seen the study plans in both 
the draft PAD and the final PAD.  Final review of the proposed study plan is ongoing.  

6. In response to a question, Kearns suggested group members review SD2 to 
determine how FERC dealt with their comments on SD1.  

7. Huff reported all of the Resource Committees met in either June or July to review 
once again the study plans Duke will include in the proposed study plan, prior to the 
deadline for submitting study requests to FERC. There are no Resource Committee 
meetings scheduled for the foreseeable future, as the focus for the Integrated 
Licensing Process is now on finalizing the study plan. Kearns added the next role of 
the Resource Committees, which will start around next summer, will be to gather 
information from the studies under their purview. The Water Quantity & Operations 
Resource Committee will likely meet sooner than that as they have several studies 
already underway. 

Update on Resource Committee Activities 
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8. Before the presentation began, Kearns requested the three Team Members who 
have yet to give interests presentations (The Reserve, Keowee Vineyards, and 
Upstate Forever) to be prepared to present to the group at the October 26th 
Stakeholder Team Meeting. 

Warpath Development - Interests in the Keowee-Toxaway Relicensing 

9. Roberson gave a presentation on Warpath Development and interests in the 
Keowee-Toxaway relicensing (see www.ktrel.com for a copy of the presentation).  

10. Starker asked if the Warpath project is a part of the FERC licensing. It was explained 
it is included in the current Recreation Management Plan, which is part of the 
Existing License. 

11. Huff gave a presentation reviewing the Keowee-Toxaway Project history, Duke’s 
Existing License requirements, and its leases and land management activities (see 

License Compliance and Land Conservation 

www.ktrel.com for a copy of the presentation). This was in part in response to the 
significant level of interest in this topic expressed at the scoping meetings. Huff noted 
some of the historical sources conflict with each other, and therefore the acreages 
referenced are approximate. 

12. Huff concluded Duke believes it has met its license requirements for public 
recreation land and “land commitments” from the 1960s and future allegations of 
license non-compliance should be directed to the FERC. 

13. Cooler inquired about the Mill Power Company, and Huff explained Duke Energy’s 
former practice was to create small companies each time they built a new 
hydropower facility, and she believes Mill Power Company was likely one of those. 

14. Cantrell asked and Duke confirmed the Catawba Hydro Plant was the first 
hydropower facility Duke built, which later was replaced by the larger Wylie Hydro 
Station. 

15. Cooler asked what the relevant content of Duke’s protective easements is, and Huff 
responded Duke relinquished all rights to the land therein except for transmission or 
other power-related uses. 

16. It was clarified the Jocassee Gorges transaction included land Duke has sold to 
conservation organizations, not to private developers. 

17. Cooler explained his belief in the importance of understanding the reasons behind 
the land-related concerns of people in the communities surrounding the Keowee-
Toxaway Project. In particular, he said it was difficult for many to see land purchased 
from their families at very low prices and later sold to other organizations for so much 
more, as a result of increases in real estate value. 

18. In response to a question from Cantrell, it was noted the Exhibit G project boundary 
map is currently referenced as “Exhibit K,” and the access areas (with one exception) 
are shown on this map. The original Exhibit R contained no maps, although maps 
were added in later versions. Exhibit R was eventually replaced by the Recreation 
Management Plan and the current “Exhibit K.” 

Status of the 1968 Duke/USACE/SEPA Agreement Model Preparations and 
Comprehensive Report 

http:\../../../�
http:\../../../�
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19. Ed Bruce gave a presentation summarizing the 1) 1968 Operating Agreement 
between Duke Energy, the Southeastern Power Administration (SEPA), and the U.S. 
Army Corps of Engineers (USACE); 2) Oconee Nuclear Station (ONS) operations 
and the ONS operations’ evolution and relationship with/impact on the 1968 
Operating Agreement; 3) the Comprehensive Report; and 4) Duke’s related plans 
(see www.ktrel.com for a copy of the presentation). 

20. Bruce explained, after the Operating Agreement is revised to take into account the 
ONS operational requirements, in addition to the other interests of all three 
signatories, Keowee-Toxaway Project operations are not likely to diverge much from 
current operations.  

21. Kearns handed out an outline of the draft Agreement in Principle (AIP) and explained 
he and Kimbrell had inserted the Team Members’ applicable interest statements into 
the Sections 2-5 under the header “Related Stakeholder Team Interests.” Kearns 
requested each Team Member review their interest statements and propose the AIP 
sections/categories where they belong (they can go into more than one) in case they 
can improve on Kearns & Kimbrell’s placements. He also suggested they consider 
how their interests are stated, revise them if necessary, and/or add any new 
interests. He would like this done for the first four sections of the AIP by October 1st, 
although Team Members will need to do this for all sections eventually, and they are 
welcome to do all of them now. Kearns reminded the group that eventually the 
Stakeholder Team will develop one composite set of interests, and they will begin to 
evaluate how well a particular trial balloon in the AIP matches composite interests. 

Discussion of the Agreement in Principle 

Action item: Team Members will review the draft AIP outline and provide Kearns 
with comments on any part of the document (Facts, Assumptions, etc), and review 
their interests.  
Action Item: Kearns and Kimbrell will insert interest statements into the remainder 
of the AIP. 
Action Item: Kearns and Kimbrell will send the Stakeholder Team an email 
reviewing what is being asked of them related to the AIP. 
3:15 p.m. Adjourned. 

 

22. Kearns will mark the June 16th meeting summary on KTRel as “approved.” 

Summary of Action Items 

23. Team Members will send their interest statements to Kearns if they have not yet 
done so. 

24. Kearns will suggest to Tyler Howe the Eastern Band of Cherokee Indians become a 
Special Participant on the Stakeholder Team rather than a Team Member. 

25. Team Members will review the draft AIP outline and provide Kearns with comments 
on any part of the document (Facts, Assumptions, etc.), and review their interests.  

26. Kearns and Kimbrell will insert interest statements into the remainder of the AIP. 

27. Kearns and Kimbrell will send the Stakeholder Team an email reviewing what is 
being asked of them related to the AIP.  

http:\../../../�
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Keowee-Toxaway Land Issues 

Presented by: jennifer Huff, KT Rel/censlng Project Manager 

Keowee-Toxaway Land Issues 

Presented by: jennifer Huff, KT Rel/censlng Project Manager 
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Overview 

• General KT Project History 

• License Requirements 

• leases & Overall land Management Activities 

• looking Forward 

Caveats 

Acreages approximate 

Information sources: Primary sources (license documents, 
releases, speeches, articles) 

No deed or title searches 

'" Conflicting sources 

FERC orders); 

Overview 

• General KT Project History 

• License Requirements 

• leases & Overall land Management Activities 

• looking Forward 

Caveats 

Acreages approximate 

Information sources: Primary sources (license documents, 
releases, speeches, articles) 

No deed or title searches 

'" Conflicting sources 

FERC orders); 



Singer‐Poinsett acquisition – All SC (Oconee & Pickens counties)

After the Project was announced – there were references ranging from 100,000 ‐ 150,000 
acres of land that Duke has already or will be acquiring for the Project.  These references 
are found in press releases, newspaper articles, testimony & speeches.

This is also when Duke executives state that Duke has leased 60,000 – 68,000 ac to SC for 
game management and will be do the same for the NC lands Various communications talkgame management and will be do the same for the NC lands.  Various communications talk 
about the recreational opportunities & facilities that Duke will provide or make land 
available for  – boat ramps, parking, bath houses, a resort, etc.

Note that the 7000 MW ended up being the 2538 ONS – none of the other projects came 
to be

3
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KT Project History (continued) 

• Duke announces 
plans to construct Ilrnnt>t> 

Nuclear Station (ONS) 

• FPC issues 
Initial KT 

• April. 1968: Keowee starts filling 

• 

• 

• 
• 

~~~"'. J(ICa~;See starts filling 

operation 

::=J~:':"::<" ONS begins operation 

Q§!l;§!!.Q§!.!~!L!: Jocassee begins 
operation 

,,~. 
KT Project History (continued) 

• Duke announces 
plans to construct Ilrnnt>t> 

Nuclear Station (ONS) 
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Initial License Application -
Introduction 

"Applicant has acquired 
100,000 acres ... The lands 
not flooded ... will be 
developed and protected in 
the public interest." (p. 5) 

- Forestry: "Management by 
... Forestry Department for 
sustained timber yield ... " (p. 
6) 

Initial License Application -
Introduction 

"Applicant has acquired 
100,000 acres ... The lands 
not flooded ... will be 
developed and protected in 
the public interest." (p. 5) 

- Forestry: "Management by 
... Forestry Department for 
sustained timber yield ... " (p. 
6) 
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Initial License Application -
Introduction 

Recreation: At its other reservoirs, Duke "has cooperated 
with NC Wildlife Resources Commission and SC Wildlife 
Resources Departments. It intends to do the same ... " at the 
Project to provide water-based recreation. Duke "intends to 
make lands surrounding the proposed reservoirs available for 
private residential development." (p. 7-8) 

Economic benefits: "Thousands of acres not flooded by 
reservoirs ... and not to be used as plant sites will be put to 
multiple uses." Duke will "make provision for the maximum 
utilization of lands adjoining the Project area in the 
residential, commercial, and industrial development of the 
entire area. The Applicant itself will not develop the 
surrounding area, but will plan and make its lands available 
for such development." (p. 8) 
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make lands surrounding the proposed reservoirs available for 
private residential development." (p. 7-8) 

Economic benefits: "Thousands of acres not flooded by 
reservoirs ... and not to be used as plant sites will be put to 
multiple uses." Duke will "make provision for the maximum 
utilization of lands adjoining the Project area in the 
residential, commercial, and industrial development of the 
entire area. The Applicant itself will not develop the 
surrounding area, but will plan and make its lands available 
for such development." (p. 8) 



By the next revision of Exhibit R, the 60,000‐acre lease was now a 68,000‐ac lease
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Initial License Application -
Exhibit R nt. 
• Scenic highway: cooperate with states (p. 2) 

.:..;;.=;===--=:.=:..;;..=.;;..;;= < 1000 acres (p. 3) 

• Residential sites: "Land areas will be reserved 
for ... development of year round residential 
dwellings and summer cottages .... The actual 
development and construction would be 
accomplished by private developers." (po 3) 

Initial License Application -
Exhibit R nt. 
• Scenic highway: cooperate with states (p. 2) 

.:..;;.=;===--=:.=:..;;..=.;;..;;= < 1000 acres (p. 3) 

• Residential sites: "Land areas will be reserved 
for ... development of year round residential 
dwellings and summer cottages .... The actual 
development and construction would be 
accomplished by private developers." (po 3) 



The original Exhibit R didn’t specify a location, but at some point, it was placed on a map 
where the Vineyards subdivision in now located
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Exhibit R History 

1!lii5 "J<:eowee; 6 access areas 
",JocaS$ee~,3 access areas 

" Keowee: 8 atc:ess areas 
1965 Jocassee: 4 access areas & 3: wUdemess. camp sUes 

Mar, 1966 

Keowoe; added 1 access area and 290 ac 
"Jncassoe: a<:loe(l195 ac 

p, 3; "Duke"", InteTldsll',l """ the Keowee Lake 
.hor!! property in much the S.me m.nner •• ""' L.k. 
Norman,v 

Keowee: remove(ll access area, added 65 ac .t Fail 
Creek 
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p, 3; "Duke"", InteTldsll',l """ the Keowee Lake 
.hor!! property in much the S.me m.nner •• ""' L.k. 
Norman,v 

Keowee: remove(ll access area, added 65 ac .t Fail 
Creek 
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Exhibit R Revisions 

l'ost~lIcense 

issuance 

1969 
Jan,1911 Revised sile 
Mar, 1971 

lan, 1973 

Mar, 1914 

Dec, 1989 

jocassee~ site access areas, :2 future aCCess areas 
(note from Aug, 

1965 

Prc,p,,,sed lease of Devils Fork Slate Park (ac<:epted 
6/4/1991) 

FERC 

11MI', p. 1: -Thi. [IIMPI ... "'1'111< •• tho Oliglnal Exhibit 11-
ReueariOll Plan." 

Exhibit R Revisions 

l'ost~lIcense 

issuance 

1969 
Jan,1911 Revised sile 
Mar, 1971 

lan, 1973 

Mar, 1914 

Dec, 1989 

jocassee~ site access areas, :2 future aCCess areas 
(note from Aug, 

1965 

Prc,p,,,sed lease of Devils Fork Slate Park (ac<:epted 
6/4/1991) 

FERC 

11MI', p. 1: -Thi. [IIMPI ... "'1'111< •• tho Oliglnal Exhibit 11-
ReueariOll Plan." 
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Order Approving Revised Exhibit R 
Functional Site Plans & Revised Exhibit R 
Drawings (March, 1974) 

"A study of land needs using 
Commission criteria and 
standards indicates that the 
proposed sites can support 
over twice the number of 
visitors ... as are anticipated." 

- p.3 

Order Approving Revised Exhibit R 
Functional Site Plans & Revised Exhibit R 
Drawings (March, 1974) 

"A study of land needs using 
Commission criteria and 
standards indicates that the 
proposed sites can support 
over twice the number of 
visitors ... as are anticipated." 

- p.3 



Whitewater River – late 1980s‐1990s

Jocassee Gorges: Sold 47000 ac to NC (Gorges SP, Toxaway Gamelands), USFS in NC & SC, 
and SCDNR; issued protective easements on 9,800 ac

2000: National Conservation Achievement Award
National Wildlife Federation
The only two‐time winner of this prestigious award Duke Energy led in the CorporateThe only two time winner of this prestigious award, Duke Energy led in the Corporate 
Leadership category for its Jocassee Gorges Project, its Wildlife and Industry Together 
program

13
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Leases 

North Carolina Gam"lands le"ses/Agreem"nts 
• 11/22/1966 - 11/21/1976: 13,000 ae Transylvania County 
• 4/19/1999 - 4/17/2014: ae Transylvania County 

South carolina Wildlife Managem"nt Area leases 
• 12/3/1964 - 12/2/1974: 68,000 acres in Pickens & Oconee Counties 

8/6/1971- 8/5/1981: Crescent property in SC (40,000 additional ae in 
Oconee Co???) 

• 8/18/1982-8/17/1987: 84,000ae in Pickens & Oconee Counties· 
8/28/1987 - 8/27/1993: 84,000 ae In Pickens & Oconee Counties· 
7/1/2002 5/31/2012: 28,000 ae (Project lands) 

• 6/1/2003 - 13,000 ac in Pickens & Oconee Counties· 

Leases 

North Carolina Gam"lands le"ses/Agreem"nts 
• 11/22/1966 - 11/21/1976: 13,000 ae Transylvania County 
• 4/19/1999 - 4/17/2014: ae Transylvania County 

South carolina Wildlife Managem"nt Area leases 
• 12/3/1964 - 12/2/1974: 68,000 acres in Pickens & Oconee Counties 

8/6/1971- 8/5/1981: Crescent property in SC (40,000 additional ae in 
Oconee Co???) 

• 8/18/1982-8/17/1987: 84,000ae in Pickens & Oconee Counties· 
8/28/1987 - 8/27/1993: 84,000 ae In Pickens & Oconee Counties· 
7/1/2002 5/31/2012: 28,000 ae (Project lands) 

• 6/1/2003 - 13,000 ac in Pickens & Oconee Counties· 



All the lands you see here except the pale green are owned or controlled by state and 
federal resource agencies ‐ 61,100 acres
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KT Project Area Perspective 

• Transfer of title or use: 

• Reservoirs: 

61,100 ac 

25,600 ac 

• KT Project access areas: 1.100 ac 

TOTAL 87,800 ac 

KT Project Area Perspective 

• Transfer of title or use: 

• Reservoirs: 

61,100 ac 

25,600 ac 

• KT Project access areas: 1.100 ac 

TOTAL 87,800 ac 



17

Watershed Perspective 

Wmrshed 
Ownel'$hip lac) 

PubH;:; 

Watershed Perspective 

Wmrshed 
Ownel'$hip lac) 

PubH;:; 
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Summary of Land History 

./ Duke believes it has met its license requirements to 
provide land for public recreation 

./ Duke also believes it has met the "land commitments" 
from the 1960s 

./ Additional Duke time will be spent on historical reviews 
only if significant new facts are brought to the table 

./ Allegations of license non-compliance should be 
directed to the FERC 

Summary of Land History 

./ Duke believes it has met its license requirements to 
provide land for public recreation 

./ Duke also believes it has met the "land commitments" 
from the 1960s 

./ Additional Duke time will be spent on historical reviews 
only if significant new facts are brought to the table 

./ Allegations of license non-compliance should be 
directed to the FERC 
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Looking Forward 

• Studies and Resource Committees will determine New License
related land needs 

• Relicensing Agreement can address new land conservation 
initiatives both on and off license 

• KT Stakeholder Team is "the land Committee" 

• Land-related expectations can be nptt&>, managed under the New 
i,PI",P by: 

Providing a schedule for recreation facility construction 
Appropriate use of pre-planned adaptive to deal with 
changing needs 
Providing a Relicensing Agreement (I.e., a contract) as the foundation 

Looking Forward 

• Studies and Resource Committees will determine New License
related land needs 

• Relicensing Agreement can address new land conservation 
initiatives both on and off license 

• KT Stakeholder Team is "the land Committee" 

• Land-related expectations can be nptt&>, managed under the New 
i,PI",P by: 

Providing a schedule for recreation facility construction 
Appropriate use of pre-planned adaptive to deal with 
changing needs 
Providing a Relicensing Agreement (I.e., a contract) as the foundation 



Keowee-Toxaway (KT) Project 
1968 Operating Agreement 
Duke Energy-USACE-SEPA 

August 4, 2011 

1968 Operating Agreement 
_ Duke 
r'Energy. 

• Article 32 of existing KT Project license (1966) required Duke to seek 
operating agreement with Army Corps of Engineers (USACE) and 
Southeastern Power Administration (SEPA). 

• If agreement could not be reached, Federal Power Commission (FPC) 
(predecessor to Federal Energy Regulatory Commission (FERC)) would 
prescribe operations for Keowee-Toxaway Project. 

• Agreement signed and filed with FPC in 1968. 

• Agreement is a contract between the three parties. 

• Agreement based on weekly projected balance of storage 
(Thurmond/Hartwell and Keowee/Jocassee). 

Discussion Topics 
_ Duke 
r'Energy. 

• 1968 Operating Agreement 

• Oconee Nuclear Station (ONS) operations 

• Existing operations compared to 1968 Operating Agreement 

• Comprehensive Report Development 

• Duke Energy's (Duke) plans 

1968 Operating Agreement 

• The 1968 Agreement Objective: Equalize usable storage between the Hartwell and 
Thurmond Reservoirs and Jocassee and Keowee Reservoirs 

- 41,000 acre-feet reserved pumping volume added to Keowee-Toxaway usable storage 

- The Russell Reservoir and Bad Creek Pumped Storage Project excluded 

1968 Agreement is invoked when the combined remaining storage in Thurmond 
and Hartwell is < 90% of full 

• Required release amount: Calculated such that projected equivalent percentages 
of remaining storage in each system are equal 

Maximum required weekly release: 25,000 acre-feet (~ 3 feet of elevation of Lake 
Keowee) 

2 

• Keowee's usable storage is based on a minimum elevation of 778.0 ft . msl (22-foot 
drawdown) 



Oconee Nuclear Station Operations 

• 1966: ONS authorized to use project waters in the KT Project license, Lake 
Keowee licensed for 25-ft drawdown to 775.0 ft above mean sea level 
(amsl). 

Mid-1990s: ONS established Lake Keowee level restriction based on 
evolving Nuclear Regulatory Commission (NRC) system requirements. 

Certain minimum lake levels must be met for several nuclear safety
related pumps to have adequate suction pressure. 

Adequate water inventory must be maintained in Lake Keowee to run 
Keowee Hydro Station as an emergency electrical power source for 
ONS. 

794.6 ft. amsl established as the minimum operating level to 
accommodate ONS operations. 

• ONS can operate at slightly lower lake levels under certain specific conditions and 
for short duration. 

Late-1990s: Duke informed USACE & SEPA of ONS lake level restriction and 
requested a revised operating agreement. 
- USACE requested Engineering Feasibility Study and Environmental Assessment. 

Existing Operations Compared to 
1968 Operating Agreement 

Duke has made flow releases as required by the agreement the vast majority of the time. 
Historlc5torare Percent: 1/1/199S-1!11/2011 

Lab H.rt_IIIfldJST Like Combined 

- ~r+~~~~----+r~~~~--~~-H 
t I,)!\ : . , ,~ 

l ~, 

1 '" 

~ 

Ioo>-'I~ ... "" ..... '-at ............... f l .... 100II ..... . ","u . .... ti ~. 10..., "" .. _, j_ti .. .. 

Notes: 69,503 acre-feet of water was released in accordance with the agreement for the period July 13-26, 2011 
(approximately 9 feet of water from Jocassee). 

Jocassee Pumped Storage Station is significantly de-rated at greater than 24-foot drawdown. 

Existing Operations Compared to 
1968 Operating Agreement 

_ Dulce 
r_Energy. 

Size of the USACE Projects compared to the KT Project somewhat limits 
effect of KT Project operations on downstream resources. 

Percent of Total Usable Storage in Existing Agreement (%) 

• USACE Projects (Hartwell and 
Thurmond - Power Pool) 

Lake Jocassee (1110 ft. amsl
l086ft amsl) 

lake Keowee (800 ft. am 51 - 794.6 
ft. amsl) 

• Lake Keowee (794.6 ft amsl- 778 
ft. amsl) 

• Reserved Pumping Volume 
(41,000 ac-ft.) 

Existing Operations Compared to 
1968 Operating Agreement 

_ Dulce 
r_Energy. 

• Lake Jocassee was drawn down 27 feet during the 2007-2008 
Drought in order to support downstream releases. 



ltDuke 
Comprehensive Report Development ' Energy_ 

USACE letters dated December 9, 2008 and June 4, 2009 directed Duke to develop a 
Comprehensive Savannoh River Environmental, Engineering and Economic Anolysis 
Impact Report (Comprehensive Report - see handout). 

Development by HDR Engineering under direction by Project Delivery Team (staff 
from Duke, USACE and SEPAl. 

Components of Comprehensive Report 

- Engineering Study (ENERCON - complete) 

- Economic Analysis Study (Strom Thurmond Institute - in progress) 

Using Lake Hartwell Model developed for USACE and a Lake Thurmond and 
Lake Keowee Model funded by Duke 

- Transmission System and Energy Impacts (Duke and SEPA - in progress) 

- Upper Savannah Basin HEC ResSim Model (significantly refined by HDR 
Engineering) 

Environmental Report (HDR Engineering - in progress) 

Comprehensive Report scheduled to be completed by December 31,2011 (will also 
be filed with the Keowee-Toxaway Relicensing Application in 2014). 

",Duke 
Comprehensive Report Development , Energy. 

Y~Jo~,.u'b\l. 1 

lJOJ 

~I I . I O ~ 

I 

1 O'J~ 

1 r.')O 
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",Duke 
Comprehensive Report Development ' Energy 

Modeling Alternatives: 
778 (NAAI - Keowee minimum set to 778 (01/01/1995 -12/30/2008) 

778-794.6 (All - Modified Agreement between Duke and USACE that simulates the way 
Duke has been operating for the last decade 

794.6 (A21 - Keowee minimum set to 794.6 

787.9 (A31- Keowee minimum set to 787.9 

POR - same as alternatives except with varying future projected withdrawals and a 
simulation period of 01/01/1939 -12/30/2008 (Runs do not increase sediment) 

UIF - (ARCADIS Estimated) Withdrawals 

2010 HDR Estimated Withdrawals 

2060 HDR Projected Withdrawals 
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ltDuke 

Comprehensive Report Development ' Energy. 
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Comprehensive Report Development ' Energy. 
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_ Duke 

Comprehensive Report Development ,'Energy. 
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" Duke Comprehensive Report Development ' Energy. 
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" Duke 
Comprehensive Report Development ' Energy. 
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" Dulce 
Comprehensive Report Development Energy. 
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" Duke Comprehensive Report Development ' Energy. 
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Duke's Plan 
_ Dub 
r#Energy. 

ONS Modification 

• ENERCON Study identified potentially feasible modification that would 
reduce required Net Positive Suction Head (NPSH) to the Low Pressure 
Service Water and High Pressure Service Water pumps and improve NPSH 
available to the Chiller Condenser Service Water pumps. 

• Modification would allow some additional flexibility with Lake Keowee's 
level restriction . 

• By Spring 2012 - ONS expects to complete internal review of this proposed 
modi'fication . 

• Within 60 months after review complete - ONS expects to implement 
modification 

Engineering Change Request IONS review/design 

NRC Approval (if needed) 

Implementation 

22 
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Charter
Warpath Landing is 
being developed as 
an enhancement to 
public recreation public recreation 
opportunities 
required under the 
FERC hydroelectric 
license.  The plan 
will become a reality 
through a 
collaborative 
arrangement 
established between 
Duke Energy, 
Pickens County and 
Warpath 
Development Inc.
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Location
Middle of Lake Keowee on big water

Just North of Oconee Nuclear Site



8/8/2011
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63 Acres
The site consists of 63 acres with 2 ½ miles of shoreline

Site Plan
Phase 1:  
Includes 
camping and a 
marina with marina with 
restaurant 
and store.



8/8/2011
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Phase 2:  Will 
have additional 
cottages and a 
lodge. Numbers 
will be within the 
range specified in 

 l b t  ill our lease, but will 
depend on further 
market studies and 
needs analysis.

Sunset Grill
Vision

Healthy choices
Farm fresh when possible
12 month operation
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The vision is 
to provide the 
public with a 
similar 
experience 
that one may 
get in a multi‐
million dollar 
lake house.
Broad menu Broad menu 
and price 
selections to 
meet every 
budget.

Marina Store
Variety of items for locals and visitorsVariety of items for locals and visitors
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Cabins

Camping
Duke has made it clear that no trees will be removed unless 
they are in a construction site or represent a hazard.
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History
2003?3
3 ½ years working with 
Duke and FERC
3 ½ years seeking permits
The permitting process illustrate 
the value of the governmental 
agencies and non governmental agencies and non‐governmental 
organizations.
The process has provided an 
important 

learning 
opportunity

So, what’s a FERC?
Rip rap vs. vegetated boulders?Rip rap vs. vegetated boulders?
Pervious vs. impervious surfaces?
Alders and switch grass vs. kudzu?
Scarp?

Native 
shrubs or 

Existi
ng 
Scarp

Clay 
Fill-
soil

Filter fabric:  
2 layers at 
the toe and 
1 layer 
around 
plants

Beach 
plantings at 
toe

Larger 
rock at 
toe

grasses 
with & 
above 
riprap 
(Table 1)

Diagram of Vegetated Riprap
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Diagram of Vegetated Boulder (Cut & Fill) Technique

Cut

Fill

801  foot 
elevation

Beach Plantings:
M id t

Large Boulders 
(stable for climbing)

Native trees, shrubs & 
grasses; exposed soil 
covered with mulch

Fill

Original Scarp

Filter Fabric

Maidencane or water 
willow and buttonbush

Figure Four: Diagrammatic cross-section of VB-cut&fill.  

Impact 
Minimalzation
Zone (IMZ)Zone (IMZ)

The 
significance 
of rock shelter 
and 
petroglyphspetroglyphs
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I thought Large 
Yellow Lady’s ‐
Slippers would 
come in pairs to 
wear on your 
feet! Turns out, 
it is an 
endangered 
species found 
i  Pi k  Cin Pickens Co.

So, we’ve journeyed from FERC TO FOLKS

…and we are better for it!
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We’ve learned that when it may seem that you can’t get 
there from here… well, you CAN! You just have to follow 
the right road and don’t look for short cuts.

And if the sun doesn’t set on our permits…



8/8/2011
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You’ll soon be enjoying the taste of…

So, who are we advocates for? 

Ourselves
and the 
generations g
to come who 
will be the 
visitors and 
guests of 
Warpath 
Landing Lake g
Resort & 
Marina.
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From the Federal Energy Regulatory Commission Documents 
These criteria will help formulate a well structured and thought out request that can help 
focus discussions about the merits and applicability of a study to evaluate the effects of 
a project on environmental resources. 

 

These criteria are intended to help stakeholders craft study requests as specified by 
CFR 18, § 5.9(b) of FERC’s regulations on the ILP.  Any study request must:  

(1) Describe the goals and objectives of each study proposal and the information to be 
obtained;  

(2) If applicable, explain the relevant resource management goals of the agencies or 
Indian tribes with jurisdiction over the resource to be studied;  

(3) If the requester is a not resource agency, explain any relevant public interest 
considerations in regard to the proposed study;  

(4) Describe existing information concerning the subject of the study proposal, and the 
need for additional information;  

(5) Explain any nexus between project operations and effects (direct, indirect, and/or 
cumulative) on the resource to be studied, and how the study results would inform 
the development of license requirements;  

(6) Explain how any proposed study methodology (including any preferred data 
collection and analysis techniques, or objectively quantified information, and a 
schedule including appropriate filed season(s) and the duration) is consistent with 
generally accepted practice in the scientific community or, as appropriate, 
considers relevant tribal values and knowledge; and  

(7) Describe considerations of level of effort and cost, as applicable, and why any 
proposed alternative studies would not be sufficient to meet the stated information 
needs.  
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WEDNESDAY, SEPTEMBER 14, 2011 

9:00 AM Preliminaries  

• Welcome 

• Safety Brief 

• ILP Relicensing Process and Today’s Agenda 

• Overview of Duke’s Study Recommendation Process 

9:30 AM* Water Supply Study 

  Operations Model  

  Reservoir Level Study 

  Keowee Reservoir Water Quality Model 

  Jocassee Tailwater DO Monitoring 

12:30 N Lunch 

1:30 PM* Fish Community Assessment 

  Avian Survey  

  Botanical Survey  

  Mammal Survey  

  Wetlands Survey  

4:45 PM Closing Remarks  

5:00 PM Adjourn 

 

*We will take 15-minute breaks around 10:45a and 2:45p. 



 

20 October 2011 

 
 
Ken Kearns, PhD, APR, Principal 
Kearns & West, Inc. 
1425 K Street, NW 
Suite 410 
Washington, DC  20005 
  
 
RE:  Stakeholder Team Member representation for FERC no. 2503 
 
 
Dear Mr. Kearns, 
 
Effective immediately, John Tynan will no longer serve as the Primary Stakeholder 
Team Member for Upstate Forever on the Keowee-Toxaway relicensing process.  Chris 
Starker, formerly the Alternate Stakeholder Team Member for Upstate Forever, will 
be replacing John as the Primary Team Member, and Heather Nix 
(hnix@upstateforever.org) will be the new Alternate Team Member.  Please make 
these changes accordingly to your distribution and member lists. 
 
 
Sincerely, 

 
Christopher Starker 
Rural Waters Project Associate 
 
Cc:  Jen Huff 

P.O. Box 2308  ♦  Greenville, SC 29602 

Phone: (864) 250-0500  ♦  Fax: (864) 250-0788  ♦  E-mail: info@upstateforever.org  

 



From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: Upstate Forever: change in stakeholder team members
Date: Tuesday, October 25, 2011 9:49:30 AM

Filenet (not RSP) – stakeholder team
 

From: John Tynan [mailto:jtynan@upstateforever.org] 
Sent: Friday, October 21, 2011 1:46 PM
To: Chris Starker
Cc: Ken Kearns; Huff, Jennifer R; Heather Nix
Subject: Re: change in stakeholder team members
 
Ken and Jen,
 
If you all need authorization from the former Primary Stakeholder that this is OK, please let
this email serve as confirmation that this change occurred with the authorization of Upstate
Forever's leadership.
 
Thanks
 
John

John Tynan
Deputy Director
Upstate Forever
507 Pettigru Street, Greenville, SC 29601
Office: 864-250-0500 ext. 31
Mobile: 864-517-0220
jtynan@upstateforever.org
http://twitter.com/UpstateForever
http://twitter.com/JohnTynanV

Upstate Forever's mission is to protect special places and promote sensible growth in the
Upstate of South Carolina.  Please join us!  To become a member, visit
http://join.upstateforever.org.

On Thu, Oct 20, 2011 at 5:19 PM, Chris Starker <cstarker@upstateforever.org> wrote:
Ken,
 
Please see the attached letter regarding a change in Upstate Forever's Stakeholder Team
Member representation for Duke's relicensing of the Keowee-Toxaway Hydro Projects
(FERC no. 2503).  If you would like a hard copy mailed to you, please let me know and I will
post one immediately.  If you have any questions or concerns, please don't hesitate to contact
me.  
 
-- 
Chris Starker 
Mountain Streams and Rural Waters Project Associate
Clean Air & Water Program 

mailto:/O=DUKEENERGY/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=JAR1434
mailto:Nancy.Jessen@duke-energy.com
mailto:jtynan@upstateforever.org
http://twitter.com/UpstateForever
http://twitter.com/JohnTynanV
http://join.upstateforever.org/
mailto:cstarker@upstateforever.org


Upstate Forever
507 Pettigru St. 
Greenville, SC 29601-3116
864-250-0500 ext 18
cstarker@upstateforever.org 

Upstate Forever's mission is to promote sensible growth and to protect special places in the
Upstate region of South Carolina.  Please join us!  To become a member, visit
http://join.upstateforever.org.  Thank you for your support!

You can now follow Upstate Forever on Twitter!
http://twitter.com/UpstateForever
 

tel:864-250-0500%20ext%2018
mailto:cstarker@upstateforever.org
http://join.upstateforever.org/
http://twitter.com/UpstateForever
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Keowee-Toxaway Hydro Relicensing 
(FERC Project No 2503) 

KEOWEE-TOXAWAY STAKEHOLDER TEAM MEETING 
Wednesday, October 26, 2011 

AGENDA 
 

Location: Duke Energy Wenwood Operations Center 
 425 Fairforest Way 
 Greenville, SC  29607 
 
 
10:00 AM Preliminaries 

• Introductions 
• Safety Brief 
• Agenda Review 
• Announcements 
• Action Items 
• Meeting Summary Approval 
• Team Member Topics 
• Relicensing Schedule 
• Update on Resource Committee Activities 

10:30 AM Public Comment Period 

11:00  AM Lake Keowee Island Shoreline Erosion Evaluation 

11:30  AM FERC Settlement Policy Review 

12:00 N Lunch 

12:45 PM Keowee Vineyards Presentation – Interests in Keowee-Toxaway 
Relicensing 

1:15 PM Upstate Forever Presentation – Interests in Keowee-Toxaway 
Relicensing 

1:45 PM Interim Low Inflow Protocol 

2:15 PM Discussion of the Agreement in Principle (tentative) 

2:45 PM Wrap Up 

• Round Table 
• Next Steps 

3:00 PM Adjourn 



 1 

Stakeholder Team Meeting Summary 
Keowee-Toxaway Hydro Project Relicensing 

FERC No. 2503 
 

Date:  Wednesday, October 26, 2011 
Location: Duke Energy Wenwood Operations Center 
 
Team Members Present 
Juan Brown, Anderson Chamber 
Dyke Spencer, Anderson Chamber 
Jim Schoonover, AQDI 
Chuck Smith, AQDI 
Jen Huff, Duke Energy 
Jeff Lineberger, Duke Energy 
Bob Swank, FOLKS 
Ben Turetzky, FOLKS 
David Bereskin, Greenville Water 
Tom Berenz, Keowee Vineyards 
Jim Burgner, Keowee Vineyards 
Art Holbrooks, Oconee County 
Chris Brink, Pickens County 

John Rudolph, Pickens Co. Water 
Authority 

Chuck Hightower, SCDHEC 
Erin Owen, SCDHEC 
Bill Marshall, SCDNR 
Mark Dudley, SCDPRT 
Phil Gaines, SCDPRT 
Bob Faires, Seneca Light & Water 
Dave Hargett, SC Wildlife Federation 
Tony Niemeyer, The Reserve at Lake 

Keowee 
Heather Nix, Upstate Forever 
Chris Starker, Upstate Forever 

 
Facilitators 
Ken Kearns, Kearns & West Elana Kimbrell, Kearns & West 
 
Other Participants 
Hugh Barwick, Duke Energy 
Joe Carriker, Duke Energy 
Brett Garrison, Duke Energy 
Joe Hall, Duke Energy 
Sandra Magee, Duke Energy 

Kelvin Reagan, Duke Energy 
K.C. Price, Greenville Water 
Roy Prather, Kroeger Marine 
Mark Hall, SCDNR 
Sandy Campbell, USACE 

 
By Phone 
Stephen Bowler, FERC Patti Leppert, FERC 
 
Team Members Not Present 
Eastern Band of Cherokee Indians 
SCDAH 

Warpath Development, Inc 

 
10:00 a.m. 
1. Kearns opened the meeting by welcoming participants and providing a safety 

briefing. He asked for introductions and announcements, reviewed the agenda, and 
asked for approval of the meeting summary from August 4th.  It was approved. 

Introductions, Agenda Review, Announcements, and Safety Brief 

Action Item: Kearns will mark the August 4th meeting summary on KTRel as 
“approved.” 
2. Kearns followed up on the previous two meetings’ action items. He reported he had 

communicated with Tyler Howe (Eastern Band), who will try to attend meetings in the 
future.  
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3. Chris Starker has replaced John Tynan as the primary representative for Upstate 
Forever, and Heather Nix will be Chris’ alternate.   

4. Huff provided an update on the resource committees. The Water Quantity and 
Operations RC met on October 13 to review Duke’s revisions to the study plans and 
the draft Interim Low Inflow Protocol (ILIP). Other than the Aquatics RC, which will 
meet in early November, the RCs will not meet again until next year.  

5. Huff also reminded the group comments on Duke’s Proposed Study Plan are due to 
the FERC by November 28, and encouraged Team members to send them in sooner 
with copies to her. Multiple comment submittals are permitted. 

6. There was no public comment at this meeting.  

7. Barwick stated some stakeholders have requested an erosion study at Lake 
Keowee. He introduced the Orbis contractor Joe Stark to present the erosion study 
previously done on the 81 islands in Lake Keowee. Stark explained how this study 
compared aerial photography from 1976 to photography taken in 2005. Orbis used 
the crowns of the trees around the shorelines of the islands as an indicator of the 
“edge” of the island. He reviewed the results for several of the islands FOLKS 
identified as most vulnerable to erosion. 

Lake Keowee Island Shoreline Erosion Evaluation 

8. A stakeholder asked if any small islands had disappeared during the time between 
1976 and 2005, and Stark said that none had. 

9. It was asked whether erosion could be correlated with soil type, and Stark responded 
they used soil and wind map overlays to assess the stressors potentially impacting 
different areas.  

10. Turetzky stated erosion on Lake Keowee might not currently be a topic for a study, 
but it may be an issue to address later in the Relicensing Agreement. He asked Stark 
if he could obtain the data on the change in acreage between 1976 and 2005 for the 
seven islands FOLKS had listed as of greatest concern. He pointed out that, 
because the erosion study on Lake Keowee aggregated data on the gross change in 
area of the islands, the study does not show higher rates of erosion during periods of 
growth (1985-2000) potentially related to waves from increased boat traffic, and it 
does not show that several islands may have much higher than average rates of 
erosion (upward of 4 percent reduction in area).   

Action Item: Barwick will provide Team Members with data on the change in 
acreage for the seven islands of greatest concern identified by FOLKS, including 
information regarding the degree of accuracy for the analysis technique.   
11. Mark Hall noted there are limitations to what can be concluded based on aerial 

photography and the use of LiDAR, which had been proposed and considered a year 
ago, would provide a much more accurate baseline going forward. FOLKS reiterated 
they would like a LiDAR baseline study conducted as part of a combined Jocassee-
Keowee Erosion Study Plan, with islands chosen on the basis of relative size, 
importance of their habitat, and importance for future recreation. 

12. The stakeholders were encouraged to contact Barwick if they have additional 
questions for him to pass on to Stark.  
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13. Burgner presented the Keowee Vineyards Property Owners Association interests 
(see 

Keowee Vineyards - Interests in the Keowee-Toxaway Relicensing 

www.ktrel.com for a copy of the presentation).  

14. He was asked how the Keowee Vineyard’s fireboat was paid for, and Burgner 
explained it was donated by the developer.   

15. Starker presented Upstate Forever’s interests (see 

Upstate Forever - Interests in the Keowee-Toxaway Relicensing 

www.ktrel.com for a copy of the 
presentation). 

16. Mark Hall asked if the growth projection study was going to be revised to reflect 
changes in growth rates over the last few years, and Nix said they don’t have the 
funding to do this. Starker also explained the ratio used in the study, which compares 
the rate of development to the rate of population growth. The maps indicate the 
quantity of land projected to be developed in each region, not the exact geographic 
locations of the development.   

17. Starker stated Upstate Forever receives its funding through grants, corporate 
donations, and membership dues.  

18. Leppert asked which non-native species Upstate Forever would like to target and 
eradicate. Starker stated, in general, they are in support of the eradication of all non-
natives, although there may be some exceptions such as places where non-natives 
are preventing erosion. 

19. Bowler asked Starker to elaborate on Upstate Forever’s interest in increasing non-
motorized boating, and Starker explained motorized boats sometimes make it difficult 
to enter and exit Lake Keowee in a non-motorized boat. Starker noted they consider 
sailboats as non-motorized for the purposes of this relicensing. 

20. Leppert inquired how the 10,000 acres of land Upstate Forever would like to see 
placed under public management relates to the Project. Starker replied this number 
comes from the original license, and would provide substantial public good.  

21. Lineberger presented the Draft ILIP Duke has been developing with the two major 
water intake owners on the lakes: the Seneca Light and Water and Greenville Water 
(see 

Draft Interim Low Inflow Protocol (ILIP) 

www.ktrel.com for a copy of the presentation and handouts). In light of the 
droughts the region has faced over the last decade, the organizations are working to 
formalize communications and expectations between them if there is a drought. It is 
expected this ILIP will be replaced in November 2013 by the LIP likely to be 
developed as part of the Relicensing Agreement.  

22. The ILIP uses objective quantitative triggers to initiate different drought stages, each 
of which brings a different set of water use restrictions. The storage index trigger and 
at least one of the other three triggers (the US drought monitor, streamflow, and 
rainfall) must be in a stage for the system to move into that stage.  

23. Turetzky asked what level Lake Keowee would be in a Stage 4 drought. Lineberger 
said it would likely be at 794.6 feet, and all the storage in Bad Creek and Jocassee 
would have been used at that point. 

24. The stages in the ILIP correlate largely to the US Army Corps of Engineers’ drought 
levels. It was noted the USACE does not have a Level 0 (Watch). Lineberger 

http://www.ktrel.com/�
http://www.ktrel.com/�
http://www.ktrel.com/�


 4 

explained Stage 0 refers to when Duke stops making discretionary flow releases at 
Keowee Hydro. 

25. Turetzky pointed out the required flow releases calculated under the 1968 agreement 
with the USACE are based on a maximum drawdown on Lake Keowee of 22 feet, 
which is no longer accurate and will lead to artificially high flow releases and an 
acceleration of the downward trend in storage levels. Lineberger confirmed this is the 
case, but these calculations are part of the 1968 agreement, so Duke will continue to 
operate this way until the agreement has been revised.  

26. Turetzky also noted golf courses not restricted under the ILIP. Duke acknowledged 
golf course water use will likely be addressed later. 

27. Kearns handed out the outline of the AIP, the same version provided at the August 
Stakeholder Team Meeting. He reviewed the contents (assumptions, facts, and 
stakeholder interests), and stated Kearns & West would finish inserting stakeholder 
interests into the remainder of the AIP sections during the next few weeks. He will 
then send this to the Stakeholder Team and ask they review where their 
organization’s interests were inserted to confirm they are in the appropriate section 
and are stated adequately (i.e., does it really capture what your interest is?).  

Agreement In Principle (AIP) 

Action Item: Kearns & West will insert Stakeholder Team interest statements into 
the remaining chapters of the AIP.  
Action Item: Stakeholder Team Members review the AIP by November 30, 
including facts, assumptions, and their respective interests and send comments 
to Kearns & West.  
28.  Huff and Kearns reminded the group of upcoming FERC deadlines: November 28th 

for comments to the FERC on the Proposed Study Plan (copies to Huff); December 
28th for Duke’s Revised Study Plan to the FERC; January 12th for stakeholder 
comments to FERC on the Revised Study Plan; and January 27th for FERC’s Study 
Plan Determination.  

29. The next Stakeholder Team Meeting is December 7th. FERC will attend in-person 
and present their settlement policy.  

30. Kearns will mark the August 4th meeting summary on KTRel as “approved.” 

Summary of Action Items 

31. Barwick will provide Team Members with data on the change in acreage for the 
seven islands of greatest concern identified by FOLKS, including information 
regarding the degree of accuracy for the analysis technique.   

32. Kearns & West will insert Stakeholder Team interest statements into the remaining 
chapters of the AIP.  

33. Stakeholder Team Members review the facts, assumptions, and their respective 
interests in the AIP by November 30 and send comments to Kearns & West. 
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Stream Flow Rainfall
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From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: LIP Comments
Date: Thursday, December 01, 2011 9:22:10 AM

Filenet (not RSP) - stakeholder team

-----Original Message-----
From: Bruce, Ed
Sent: Wednesday, October 26, 2011 9:04 AM
To: ben and reggie
Cc: Bob Swank; Lineberger, Jeff; Huff, Jennifer R
Subject: RE: LIP Comments

Ben,

I will not at the stakeholder team meeting.  Jeff will cover the draft ILIP. 

Please note, however, that it is still a draft at this time.  As far as the elevation for storage calculations,
that is just a reference to note that the Duke storage is still being calculated on the original minimum
elevation defined in the 1968 operating agreement.  It really has minimal bearing on the overall Stage
calculations because each stage is also tied directly into which drought level the USACE reservoirs are
in.  Also please note that this is only to cover for a relatively short interim period until the fall of 2013
and since we do not have new license conditions yet, there is no other license-related minimum
elevation to reference.

Edward D. Bruce, P.E.
Senior Engineer

Duke Energy
526 South Church St.
Mail Code EC12Y
Charlotte, NC 28201-1006
704-382-5239 (Office)
704-607-3734 (Cell)

-----Original Message-----
From: ben and reggie [mailto:turetzky910868@bellsouth.net]
Sent: Tuesday, October 25, 2011 11:43 PM
To: Bruce, Ed
Cc: Bob Swank
Subject: LIP Comments

Ed:
We have a few questions regarding the Low Inflow Protocol Draft.
In looking at the CW LIP (much more complicated!!!) but specific as far as
actions to be take at various triggers. The Draft appears to be "asking"
rather than "telling" - is that the negotiating path?
In any case we hope that there will be mandatory reductions dictated by Duke
Energy (within the DNR USFW mandates) in the final document.

Why isn't a realistic bottom drawdown imposed on the available capacity -
i.e. still using 778 for calculating available capacity when that is not
within the NRC allowable operating range to keep ONC running. It has never
been below about 787 has it? Shouldn't there be some reality from the git-go
like 793? Or something with the range of reality?

mailto:/O=DUKEENERGY/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=JAR1434
mailto:Nancy.Jessen@duke-energy.com
mailto:turetzky910868@bellsouth.net


Looking forward to discussion tomorrow - almost today.

Ben



Comments on draft Keowee-Toxaway Hydro Project Agreement in 
Principle 

Section 4.0 Low Inflow Protocol and Water Storage Coordination 

• Under Facts, Item 4 states the final Comprehensive Report is due 12/31/11. When is 
Duke going to share the draft with the Stakeholders…we are running short on time? 

• Under Facts, Item 5 states that Duke has performed a feasibility study. When will this be 
shared with the stakeholders? 

• Under Related Stakeholder Member Interests, Item 1.2, I am assuming that “water 
users” includes everyone that is withdrawing any water from the lake, correct? For 
example, golf course irrigators. 

• Same section, Item 1.3, we would hope that Duke’s plan actually enhances the USACE 
Drought Plan since we find it inadequate in its current state. 

• Same section, Item 3.8 needs some clarity, what are we speaking of in regards to 
interbasin transfer? Same comment for Item 3.9. 

• Same section, Item 3.12 should also state that water discharged downstream should 
also be of the highest quality. 

• Add Item 3.13 saying that all uses, withdrawals and losses of the lake need to be 
quantified so that for planning purposes, the volumes are relative to one another. You 
can’t compare cutting potable use by 20% with dropping the entire lake by a tenth of a 
foot. These are two completely differently hemispheres, understanding all must share in 
the pain during a drought. 



From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Alternate Change for Greenville Water
Date: Wednesday, November 30, 2011 10:02:05 AM
Attachments: gwlogo26a6.png

Kt filenet (not rsp) – stakeholder team
 

From: K.C. Price [mailto:kcprice@greenvillewater.com] 
Sent: Tuesday, November 29, 2011 1:52 PM
To: Ken Kearns; Huff, Jennifer R
Cc: David Bereskin; Murray W. Dodd, P.E.
Subject: Alternate Change for Greenville Water
 
Good Afternoon Ken and Jen,
 
Please accept this e-mail as Greenville Water’s request to change the alternate Stakeholder on the
Keowee-Toxaway Relicensing Team from Frank Eskridge to K.C. Price. 
 
As you are aware, Mr. Eskridge has retired from Greenville Water.
 
Thank you,
 
K.C. Price 
Director of Water Resources
864.241.7833
kcprice@greenvillewater.com

    

Disclaimer added by CodeTwo Exchange Rules 2007
www.codetwo.com

 

mailto:/O=DUKEENERGY/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=JAR1434
mailto:Nancy.Jessen@duke-energy.com
http://www.codetwo.com/
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Keowee-Toxaway Hydro Relicensing 
(FERC Project No 2503) 

KEOWEE-TOXAWAY STAKEHOLDER TEAM MEETING 
Wednesday, December 7, 2011 

AGENDA 
 

Location: Duke Energy Wenwood Operations Center 
 425 Fairforest Way 
 Greenville, SC  29607 
 
 
10:00 AM Preliminaries 

• Introductions 
• Safety Brief 
• Agenda Review 
• Announcements 
• Meeting Summary Approval 
• Action Items 
• Team Member Topics 
• Inclement Weather Policy Reminder 
• Update on Resource Committee Activities 
• Update on Revised Study Plan Filing 
• Relicensing Schedule 

10:30  AM FERC Policy Statement on Hydropower Licensing Settlements – 
Presentation, Questions, and Answers 

12:00 N Lunch 

12:45 PM Public Comment Period 

1:15 PM The Reserve at Lake Keowee Presentation – Interests in Keowee-
Toxaway Relicensing 

  Scenario Analysis, Tracking, and Evaluation – An Operations 
Scenario Ad Hoc Committee 

2:50 PM Wrap Up 

• Round Table 
• Next Steps and 2012 Meeting Dates 

3:00 PM Adjourn 
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Stakeholder Team Meeting Summary 
Keowee-Toxaway Hydro Project Relicensing 

FERC No. 2503 
 

Date:  Wednesday, December 7, 2011 
Location: Duke Energy Wenwood Operation Center 
 
Team Members And Special Participants Present 
Juan Brown, Anderson Chamber 
Dyke Spencer, Anderson Chamber 
Jim Schoonover, AQDI 
Chuck Smith, AQDI 
Jen Huff, Duke Energy 
Jeff Lineberger, Duke Energy 
Tyler Howe, Eastern Band of Cherokee 

Indians 
Bob Swank, FOLKS 
Ben Turetzky, FOLKS 
K.C. Price, Greenville Water 
Art Holbrooks, Oconee County 
Chris Brink, Pickens County 

John Rudolph, Pickens Co. Water 
Authority 

Bill Marshall, SCDNR 
Mark Dudley, SCDPRT 
Phil Gaines, SCDPRT 
Dewitt Martin, Seneca Light & Water 
Dave Hargett, SC Wildlife Federation 
Tony Niemeyer, The Reserve at Lake 

Keowee 
Heather Nix, Upstate Forever 
Chris Starker, Upstate Forever 
Sandra Campbell, USACE 
Mark Cantrell, USFWS 
Tim Roberson, Warpath Development 

 
Facilitators 
Ken Kearns, Kearns & West Elana Kimbrell, Kearns & West 
 
Other Participants 
Steve Johnson, Duke Energy 
Mark Oakley, Duke Energy 
Elizabeth Blaug, FERC 

Patti Leppert, FERC 
Mark Pawlowski, FERC 

 
Stakeholder Team Members and Special Participants Not Present 
Keowee Vineyards 
SCDAH 

SCDHEC 

 

10:15 a.m. Introductions, Agenda Review, Announcements, and Safety Brief 
1. Kearns opened the meeting by welcoming participants and providing a safety 

briefing. He asked for introductions and announcements, reviewed the agenda, and 
asked for approval of the meeting summary from October 26th.  The summary was 
approved. 

Action Item: Kearns will mark the October 26th meeting summary on KTRel as 
“approved.” 

2. Kearns followed up on the previous meeting’s action items. Huff will confirm Hugh 
Barwick provided the data requested at the October meeting to Turetzky. Kearns 
noted he completed his action item to insert the remaining interest statements into 
the Agreement-in-Principle (AIP) Shell and will discuss this later in the meeting. 
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3. Price notified the group the Greenville Water System has changed its name to 
Greenville Water. Frank Eskridge has retired from Greenville Water, and Price will 
now be the alternate for David Bereskin. 

4. Kearns explained the North Carolina Department of Environment and Natural 
Resources (NCDENR) has resigned from the Stakeholder Team. The agency 
decided while the project remains of interest to them, its potential impacts in NC did 
not justify the expense of participation on the Stakeholder Team.  They will continue 
to be involved with the relicensing as they are able. 

5. Kearns reminded Team members of the Inclement Weather Policy in case it would 
be necessary to postpone or cancel a meeting because of bad weather. 

6. Huff provided an update on the resource committees (RCs). The Water Quantity and 
Operations RC met in October to discuss changes to several study plans in response 
to comments. The other RCs haven’t met since the last Stakeholder Team meeting. 
Huff has asked the RC coordinators to schedule meetings following the Federal 
Energy Regulatory Commission’s (FERC’s) study plan determination at the end of 
January.  

7. Duke Energy is reviewing comments on its Proposed Study Plan (PSP) and is 
developing responses.  Duke Energy will file its Revised Study Plan (RSP) by 
December 28. 

 

8. Mark Pawlowski gave a presentation on the FERC’s settlement policy (see 

FERC Policy Statement on Hydropower Licensing Settlements – Presentation, 
Questions and Answers 

www.ktrel.com for a copy of the presentation). A “settlement” is equivalent to a 
“relicensing agreement,” as it is known in the Keowee-Toxaway relicensing process.  

9. Spencer asked what efforts FERC makes to ensure Oconee Nuclear Station is 
optimizing its water use, and Pawlowski clarified FERC does not have authority over 
nuclear facilities; these are under the jurisdiction of the Nuclear Regulatory 
Commission. FERC will address how any changes to the Keowee-Toxaway Project 
operations would affect the nuclear station, however. 

10. Kearns asked how FERC evaluates withdrawals for cooling water for the nuclear 
station. Pawlowski responded FERC addresses these in much the same way as they 
do municipal water withdrawals. 

11. Turetzky asked if FERC precludes funding for boating safety enhancements such as 
additional patrol boats on the project reservoirs. Turetzky noted Duke Energy is 
responsible for safety on the project, and, while SCDNR implements the rules on the 
lake, the SCDNR does not have sufficient funds to enforce them. Pawlowski 
responded that funding requirements are determined on a case-by-case basis. 
Licensees may go above and beyond the minimum requirements of the license (if 
they exceed them by too much, however, the environmental effects would have to be 
analyzed).  

12. Gaines asked if there is a national trend toward 50-year licensing agreements 
instead of 30-year. Pawlowski stated it depends on the project. FERC considers 
whether the parties support the issuance of a 50-year license, but it depends more 
on what the cumulative effects may be and whether the potential license includes a 
minor, moderate, or extensive level of enhancement/development associated with 

http:\../../../�
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the new license. Projects with minor enhancements tend to be licensed for 30 years, 
moderate for 40 years and extensive for 50 years. 

13. FERC also noted licensees should be very explicit about their intent and reasoning 
for changing the project boundary if they are doing so – whether they are expanding 
or shrinking it, and why. 

14. Turetzky inquired about reimbursements to licensees from municipal water facilities 
for the loss of water that could be used to generate power. Pawlowski stated FERC 
allows licensees to recuperate their reasonable costs for non-project uses of project 
resources. He clarified these fees are not for the cost of the water, but for providing 
the availability of storage plus the administrative costs of amending their license and 
other types of permitting costs associated with allowing for non-project uses. 
Turetzky reiterated FERC allows this reimbursement, but does not necessarily 
require it. Turetzky added he is interested in how these funds are used by Duke 
Energy, and wondered if the settlement could require the money to go to a specific 
purpose. Pawlowski said he didn’t think a license would specify that. 

15. Pawlowski said the FERC doesn’t include decommissioning funds in its licenses.  
Hargett asked FERC what might happen if a licensee were not financially able or just 
no longer wanted to operate their project. Pawlowski explained there are several 
ways to deal with this, including selling the project, decommissioning it (i.e., 
removing its ability to produce electricity), or requiring the licensee to remove the 
dam and restore the site to its pre-project condition. FERC does a financial 
evaluation of a licensee prior to issuing a license to ascertain if the licensee will be 
able to comply with its license obligations.  

16. Turetzky asked if a settlement could include a requirement for funding the 
maintenance of individual septic systems around a reservoir, which are otherwise 
likely to impair the reservoir’s water quality. Pawlowski responded while he is 
speaking only from his experience and not on behalf of FERC, this would probably 
not be included in a license because it is focused on the effect of others’ 
infrastructure on the Project, not the effects of the Project on another resource. The 
license can include specific measures if they are in the public interest within the 
realm of the Federal Power Act. 

17. Pawlowski stated, when talking about what’s likely to be in or not in a license, he 
can’t speak for the Commission and therefore his statements are not definitive.  
However, based on precedent, many of which are referenced in FERC’s policy 
statement, he has a really good track record. 

18. Turetzky added the Exhibit R of the original license envisioned limited residential 
development, but this later changed, resulting in a high concentration of development 
in certain areas around the lake and its environmental impacts. Turetzky’s remedies 
could be appropriate for an off-license agreement.  

Action Item: Kearns & West will post the FERC settlement policy on 
KTRel.com. 

19. Niemeyer gave a presentation on The Reserve at Lake Keowee’s interests (see 

The Reserve at Lake Keowee – Interests in Keowee-Toxaway Relicensing 

www.ktrel.com for a copy of the presentation). 

20. Niemeyer confirmed the Reserve’s golf course has an effluent permit and its 
wastewater treatment plant has zero discharge. 

http:\../../../�
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21. Kearns reviewed the KT Relicensing Timeline (see 

Scenario Analysis, Tracking, and Evaluation – An Operations Scenario Ad Hoc 
Committee 

www.ktrel.com for a copy of the 
presentation). 

22. He noted the first fully completed draft of the AIP is due from Duke Energy in 
September 2012. The Stakeholder Team will be meeting more frequently in 2012 – 
about every six weeks. The dates of the meetings, which will all be held at 
Wenwood, are posted on the KTRel calendar. It was also pointed out the next 
Stakeholder Meeting, on January 25th, will begin at 9:00am and finish around 
4:00pm, because it will include a mutual gains training session in addition to a 
presentation on the draft Comprehensive Report. 

23. Kearns handed an explanation and example of how Stakeholder interests appear in 
the AIP Shell and in Team members’ individual interest statements. Each interest 
was given a “tag” identifying whose interest it is and where in the AIP it is found (see 
www.ktrel.com for a copy of the presentation and handouts). 

24. Kearns requested the stakeholders review their interests in the AIP Shell (posted on 
KTRel) and complete the assignment which is described in the handout.  In summary 
the stakeholders were asked to determine if their interests are in the proper sections; 
whether their interests can be edited to better match the section; draft any additional 
interests if they are needed for the Shell; determine if they have any questions or 
comments for other parts of Shell; and set up a phone conference with Kearns & 
West prior to January 20, 2012. Stakeholders should make all edits (in redline) to 
their own individual interest statement on KTRel (including any notes about adding 
an interest to another section of the AIP), and Kearns & West will then transfer those 
edits to the AIP Shell (Kearns & West receives automatic notifications from KTRel 
when new documents or new versions of documents are uploaded to the site).  

Action Item: Stakeholders review their interests and make necessary edits; set 
up a call with Kearns & West prior to January 20, 2012.  

25. Kearns handed out and explained his proposal to set up an Operations Scenario 
Committee (OSC) (see 

Operations Scenario Committee 

www.ktrel.com for a copy of the presentation) He has 
nominated a group of about twelve stakeholders to serve on the Committee. The 
OSC will meet about once a month for five to six months; the first four months of 
meeting dates are posted on the KTRel calendar. 

26. Starker asked if OSC members can send an alternate to meetings they cannot 
attend. Kearns explained that, because this committee has a demanding scope of 
work and will be very involved in carrying it out, continuity is important. He would 
prefer not to have alternates, and the OSC members commit to attending most of the 
meetings. 

27. Kearns & West will serve as staff for the OSC and will develop the initial draft of the 
composite interest statements.  

Action Item: Stakeholders nominated for the OSC will confirm their 
participation with Kearns & West if they have not already.  

 

http:\../../../�
http:\../../../�
http:\../../../�
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28. Smith asked if the proposal to form the OSC was previously discussed with the 
Water Quantity & Operations (WQO) RC to see if they could take on this work 
instead of forming a new committee. Kearns responded he has discussed this with 
the WQO RC coordinator, and they agreed the OSC should be formed because it will 
be dealing with more than just water quantity issues, and so should be under the 
direction of the Stakeholder Team.  

29. Turetzky inquired about the Strom Thurmond Institute’s regional economic impact 
study of lake levels Duke Energy commissioned for Lake Keowee. Huff explained 
this was done to gather the necessary information for the Comprehensive Report, 
which will be provided to the US Army Corps of Engineers (USACE) as part of its 
process for revising the 1968 Agreement between Duke Energy, the USACE, and 
the Southeastern Power Administration. USACE is required to do an environmental 
analysis of a revised agreement, including other economic and social factors, which 
this study will help address. Duke Energy is not planning to move forward with 
submitting specific requested changes to the 1968 Agreement until the Keowee-
Toxaway Stakeholder Team is farther along in developing the Relicensing 
Agreement, so the two agreements can be aligned with each other.   

30. Kearns will mark the October 26th meeting summary on KTRel as “approved.” 

Summary of Action Items 

31. Kearns & West will post the FERC settlement policy on KTRel.com. 

32. Stakeholders review their interests and set up a call with Kearns & West prior to 
January 20, 2012. 

33. Stakeholders nominated for the OSC will confirm their participation with Kearns & 
West if they have not already. 



POLICY STATEMENT ON POLICY STATEMENT ON 
HYDROPOWER LICENSING HYDROPOWER LICENSING 

SETTLEMENTSSETTLEMENTS
December 7, 2011December 7, 2011

Mark Pawlowski Greenville, SC



The Federal Power ActThe Federal Power Act
““Just the basics, please!Just the basics, please!””



Section 10(a)Section 10(a)

•• Requires licensed project to be best Requires licensed project to be best 
adapted to a comprehensive plan for adapted to a comprehensive plan for 
improving a waterwayimproving a waterway

•• Adequate protection of fish and Adequate protection of fish and 
wildlife, and other beneficial uses wildlife, and other beneficial uses 
such as water supply, flood control, such as water supply, flood control, 
recreation, and other purposesrecreation, and other purposes



Section 4(e)Section 4(e)

•• In addition to developmental In addition to developmental 
resources, the Commission must give resources, the Commission must give 
““equal considerationequal consideration”” to nonto non-- 
developmental resourcesdevelopmental resources

•• ““Equal consideration doesnEqual consideration doesn’’t mean t mean 
““equal treatmentequal treatment””



Section 313(b)Section 313(b)

•• Commission must make decisions based Commission must make decisions based 
on on ““substantialsubstantial”” evidenceevidence

•• ““Such evidence that a reasonable mind Such evidence that a reasonable mind 
could accept as adequate to support a could accept as adequate to support a 
conclusionconclusion””

•• ““Must be reasonable in nature, credible, Must be reasonable in nature, credible, 
and of solid valueand of solid value””



Section 6Section 6

•• Each license issued by the Commission Each license issued by the Commission 
shall be conditioned on terms expressed in shall be conditioned on terms expressed in 
license and may be altered or surrendered license and may be altered or surrendered 
only upon mutual agreement between the only upon mutual agreement between the 
licensee and the Commissionlicensee and the Commission

•• The purpose of section 6 is to provide The purpose of section 6 is to provide 
certainty for the licensee and other parties certainty for the licensee and other parties 



VocabularyVocabulary
““YouYou’’re kidding, right?re kidding, right?””



Words of the dayWords of the day
•• Project boundaryProject boundary –– A boundary that A boundary that 

designates the geographic extent of the designates the geographic extent of the 
lands, waters, works, and facilities that lands, waters, works, and facilities that 
comprise the licensed projectcomprise the licensed project

•• Project purposeProject purpose –– Found in section 4(e)Found in section 4(e)
•• Environmental baselineEnvironmental baseline –– The The 

environment as it exists currently at environment as it exists currently at 
relicensing.  It doesnrelicensing.  It doesn’’t include pret include pre--project project 
conditions, however preconditions, however pre--project conditions project conditions 
may inform the Commissionmay inform the Commission’’s judgment s judgment 
concerning appropriate PM&E measures  concerning appropriate PM&E measures  



Settlement Policy Settlement Policy 
““Enough already, Show me Enough already, Show me 

the Policy!the Policy!””



Settlement ProcessSettlement Process

•• Basic process steps to arrive an acceptable Basic process steps to arrive an acceptable 
settlements include:settlements include:
–– Use existing information or preUse existing information or pre--licensing study resultslicensing study results
–– Develop measures to address effects of project    Develop measures to address effects of project    
–– Craft settlement provisions to address proposed Craft settlement provisions to address proposed 

measures, taking into account Commission precedentmeasures, taking into account Commission precedent
–– Write an explanatory statement to inform the Write an explanatory statement to inform the 

Commission of the partiesCommission of the parties’’ intent and the record that intent and the record that 
supports the settlement provisionssupports the settlement provisions



How We HandleHow We Handle

•• Commission staff:Commission staff:
–– Notice settlement for commentNotice settlement for comment
–– Independent environmental reviewIndependent environmental review

•• Commission determines whether settlement Commission determines whether settlement 
is supported by the record and in the public is supported by the record and in the public 
interest (comprehensive development)interest (comprehensive development)

•• Commission strives to preserve integrity of Commission strives to preserve integrity of 
settlements but must ensure it serves public settlements but must ensure it serves public 
interestinterest



Settlement PrinciplesSettlement Principles

•• Measures must be based on Measures must be based on 
substantial evidencesubstantial evidence
–– FPA states the CommissionFPA states the Commission’’s determinations will s determinations will 

be upheld if support by substantial evidencebe upheld if support by substantial evidence
–– Settlement parties must base their licensing Settlement parties must base their licensing 

measures based on the record developed during measures based on the record developed during 
the prethe pre--filing consultation process filing consultation process 

–– ItIt’’s not sufficient to support settlement measures s not sufficient to support settlement measures 
based on mere agreement among the settling based on mere agreement among the settling 
partiesparties



Settlement PrinciplesSettlement Principles

•• Measure must be consistent with law and Measure must be consistent with law and 
enforceable (within FERCenforceable (within FERC’’s jurisdiction)s jurisdiction)
–– Commission only has authority over the Commission only has authority over the 

licenseelicensee
–– Settlement measures must be related to Settlement measures must be related to 

project effects or purposesproject effects or purposes
–– Measures can not expand its jurisdiction, even Measures can not expand its jurisdiction, even 

by agreementby agreement
–– Damage assessments are prohibited under Damage assessments are prohibited under 

the FPA  the FPA  



Settlement PrinciplesSettlement Principles

•• Enforceability of dispute resolution Enforceability of dispute resolution 
provisionsprovisions
–– Initially, Commission declined to incorporate Initially, Commission declined to incorporate 

dispute resolution into licensesdispute resolution into licenses
–– Currently the Commission can include such Currently the Commission can include such 

provisions, but only to the extent that it provisions, but only to the extent that it 
requires the licensee to participate in the requires the licensee to participate in the 
processprocess

–– Commission can not delegate its authority to Commission can not delegate its authority to 
others others 



Settlement PrinciplesSettlement Principles

•• Comprehensive developmentComprehensive development
–– Measures must relate to project effects or project Measures must relate to project effects or project 

purposespurposes
–– Specific measures more easily satisfy this requirementSpecific measures more easily satisfy this requirement
–– Measures should be geographically related to the Measures should be geographically related to the 

projectproject
–– Whether the measure is warranted is related to the Whether the measure is warranted is related to the 

level of resource effect and how the measure is level of resource effect and how the measure is 
consistent with the comprehensive development of consistent with the comprehensive development of 
the waterwaythe waterway



ApplicationApplication

•• Measures not sufficiently tied to project Measures not sufficiently tied to project 
purposespurposes
–– Include disposition of lands outside of the project Include disposition of lands outside of the project 

boundaryboundary
–– Measures designed to investigate effects unrelated to Measures designed to investigate effects unrelated to 

the projectthe project
–– Payment in lieu of taxesPayment in lieu of taxes
–– Recreation facilities not providing access to project Recreation facilities not providing access to project 

lands and waters where adequate access existslands and waters where adequate access exists
–– Measures related to maintenance of facilities owned Measures related to maintenance of facilities owned 

by others without the licensee having sufficient by others without the licensee having sufficient 
property rightsproperty rights



Application Application 

•• Unspecific measuresUnspecific measures
–– Resource funding Resource funding 



Application of PrinciplesApplication of Principles

•• Cost caps and cost sharingCost caps and cost sharing
–– LicenseeLicensee’’s obligation to complete measuress obligation to complete measures
–– Licensee may choose how to accomplishLicensee may choose how to accomplish

•• FundsFunds
–– Describe measures and tie them to project Describe measures and tie them to project 

effects and purposeseffects and purposes
–– Be as specific as possibleBe as specific as possible
–– Explain structureExplain structure



Cost CapsCost Caps

•• If the Commission requires the licensee to If the Commission requires the licensee to 
perform a certain task, the licensee can not perform a certain task, the licensee can not 
satisfy the requirement by paying a fix dollar satisfy the requirement by paying a fix dollar 
amountamount

•• Even though the Commission sometimes Even though the Commission sometimes 
includes a dollar amount, it is only to includes a dollar amount, it is only to 
memorialize the settling parties intent [memorialize the settling parties intent [Virginia Virginia 
Electric Power CompanyElectric Power Company, 110 FERC , 110 FERC ¶¶ 61,241 61,241 
(2005)] (2005)] 



Application of PrinciplesApplication of Principles

•• RecreationRecreation
–– Explain nexus to project effects or purposes Explain nexus to project effects or purposes 
–– Preference for measures at project; if not, as Preference for measures at project; if not, as 

close as possibleclose as possible

•• Project boundaryProject boundary
–– If needed for project purposes, typically within If needed for project purposes, typically within 

boundary (exception for oneboundary (exception for one--time activity)time activity)
–– RoadsRoads

•• OffOff--license agreementslicense agreements



Application of PrinciplesApplication of Principles

•• Resource committeesResource committees
–– Licensee ultimately responsible Licensee ultimately responsible 

for carrying out license for carrying out license 
–– Commission review and approval Commission review and approval 

and ability to make changesand ability to make changes



Application of PrinciplesApplication of Principles

•• Enforceable license conditionsEnforceable license conditions
–– CanCan’’t extend Commissiont extend Commission’’s s 

jurisdictionjurisdiction
–– Include Commission approval and Include Commission approval and 

ability to make changes to plans ability to make changes to plans 
or actions (adaptive mgmt)or actions (adaptive mgmt)

–– Dispute resolutionDispute resolution



Project NexusProject Nexus

•• Measures should relate to project effects Measures should relate to project effects 
or project purposeor project purpose
–– Difficult to justify measures many miles Difficult to justify measures many miles 

removed from projectremoved from project
–– Specific measures preferred over Specific measures preferred over 

enhancement fundsenhancement funds
–– Difficulty in assessing impact of unspecified Difficulty in assessing impact of unspecified 

measures  measures  



Commission ApprovalCommission Approval

•• The Commission wonThe Commission won’’t include provisions t include provisions 
that purport to limit the Commissionthat purport to limit the Commission’’s s 
authority under the FPAauthority under the FPA

•• The Commission wonThe Commission won’’t cede its authority t cede its authority 
to other entitiesto other entities



Miscellaneous Miscellaneous 

•• Provisions that require amending another Provisions that require amending another 
project licenseproject license

•• Restrictions on settling parties rights to Restrictions on settling parties rights to 
seek rehearingseek rehearing

•• Financial restrictions with respect to future Financial restrictions with respect to future 
project retirementproject retirement

•• Provisions stating what the Commission Provisions stating what the Commission 
can do in the future can do in the future 



More ExamplesMore Examples

•• Recreation enhancement measures Recreation enhancement measures 
outside project boundary that did not outside project boundary that did not 
provide access to project lands or waters, provide access to project lands or waters, 
where adequate access already provided where adequate access already provided 
at project not included [at project not included [Northern States Northern States 
Power CompanyPower Company, 111 FERC , 111 FERC ¶¶ 62,212 62,212 
(2005)]  (2005)]  



Recent ExamplesRecent Examples

•• Provision to dispose of nonProvision to dispose of non--project lands and project lands and 
water rights not included [water rights not included [Portland General Portland General 
Electric CompanyElectric Company, 107 FERC , 107 FERC ¶¶ 61,158 (2004)]61,158 (2004)]

•• Monitoring of water quality, flows, Monitoring of water quality, flows, 
meteorological conditions in upstream projectmeteorological conditions in upstream project’’s s 
boundary not included  [boundary not included  [Pacific Gas and Electric Pacific Gas and Electric 
CompanyCompany, 97 FERC , 97 FERC ¶¶ 61,084 (2001)]61,084 (2001)]



Recent Settlement OrdersRecent Settlement Orders

•• Chelan County PUD, Lake Chelan, 11/6/06 Chelan County PUD, Lake Chelan, 11/6/06 
(rehearing 4/19/07)(rehearing 4/19/07)

•• New York Power Authority, Niagara, 3/15/07New York Power Authority, Niagara, 3/15/07
•• Portland General Electric and Warm Springs Portland General Electric and Warm Springs 

Tribe, Tribe, PeltonPelton Round Butte PRound Butte P--2030, 6/21/05 2030, 6/21/05 
(rehearing 10/26/06)(rehearing 10/26/06)

•• El Dorado Irrigation District, El Dorado, 10/18/06El Dorado Irrigation District, El Dorado, 10/18/06
•• Virginia Electric Power, Roanoke Rapids and Virginia Electric Power, Roanoke Rapids and 

Gaston PGaston P--2009, 3/31/04 (rehearing 3/4/05)2009, 3/31/04 (rehearing 3/4/05)



Further ReadingFurther Reading

•• http://http://elibrary.ferc.gov/idmws/nvcommon/elibrary.ferc.gov/idmws/nvcommon/ 
NVViewer.asp?DocNVViewer.asp?Doc=11139272:0=11139272:0
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KT Operating Scenario Ad Hoc Committee Charge 

Keowee-Toxaway Relicensing (FERC #2503) 

Overview 

An important element of relicensing will be determining and then recommending to the FERC 
how the KT Project should be operated during the New License term.  Typically, the operations 
recommendation will include proposed lake levels, flow releases, water supply needs, drought 
plans, emergency operations, power production, and the timing of all these.  During the 
relicensing, the Stakeholders will be invited to suggest potential operating scenarios and then 
help evaluate how well a scenario satisfies the composite interests of the Stakeholder Team.  
The scenarios will be evaluated using the CHEOPS™ model; the HEC-ResSim model will also 
be available for corroboration as needed. 

Developing and evaluating operational scenarios can be complex.  K&W is recommending the 
Stakeholder Team constitute a small group of people to lead this important part of the process.  
Below is the draft charge for the KT Operating Scenario Ad Hoc Committee (the “OSC 
Committee”). 

Objectives 

On behalf of and coordinating with the KT Stakeholder Team and its Members: 

1. Develop a composite set of interests for the Stakeholder Team. (Ken will make a first draft 
based on existing interest statements and further discussions with Stakeholder Team 
Member representatives.) 

2. Identify the composite interests directly related to water quantity management and 
operations and identify objective performance measures with which to evaluate and 
compare the selected composite interests between operating scenarios. 

3. Refine, as appropriate, the existing scenario recommendation protocol using the Operations 
Model Study Team modeling tools (model and scenario input sheet) and consultant to 
perform the model runs. 

4. Vet and coordinate (accept, combine, adjust, reject, etc.) the scenario recommendations for 
the actual runs and comparisons.  The consultant (HDR|DTA) will perform the model runs. 

5. Conduct a first review of scenario results (e.g., performance measures sheets, etc.) and 
summarize findings. 

6. Share findings and scenario results with the Stakeholder Team. 

Committee Membership Criteria 

The following are suggested criteria for determining the Committee’s members. 

• For working efficiency, no more than 12 members 

• Membership should have broad representation from the various interest areas within the 
Stakeholder Team, particularly upstream and downstream interests. 
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• Members would preferably have experience working with water balance evaluations and 
models. 

Suggested Committee Members 

1. Dyke Spencer, Anderson Chamber 
2. Ed Bruce, Duke 
3. Earl Hayter, FOLKS 
4. Art Holbrooks or Chris Brink, local government interests 
5. Wade Cantrell or Chuck Gorman,  SCDHEC 
6. Mark Cantrell, USFWS 
7. Scott Harder or Joe Gellici, SCDNR 
8. Douglas Spencer, SEPA 
9. Jason Ward or Stan Simpson, USACE 
10. K.C. Price or Bob Faires, water suppliers 
11. Wes Cooler or Chris Starker, wildlife and environmental interests (among others) 

Meeting Conduct 

• Committee members will adhere to the applicable elements of the Stakeholder Team 
Charter. 

• Ken/K&W will facilitate, prepare agendas, and meeting summaries, etc. and will be the 
scenario “bookkeeper” 

• The Committee’s progress will be reported and discussed as appropriate at each 
Stakeholder Team meeting. 

Schedule 

• The first meeting will be held in mid January.  Meetings will be scheduled approximately one 
per month (or as necessary).  The objectives are to be completed with the composite 
interests, the performance measures sheet set up and the initial run and review of results of 
the Base Case (Current Operations) by July 1, 2012, when the scenario recommendation 
process will be kicked off. 



Interest Statement Tags 

• In AlP Shell 
• [Turetzky,swank][FOLKs][Water 

Quality][3.2,8.1][136] 

• In the Individual Interest Statements 
• [Water Quality][3.2,8.1][136] 

Section 8 
Shoreline Management 

Related Stakeholder Team Member Interests 

1. SMP Classifications and Mapping 

1.1. Conserve sensttive areas unsuttable for development. [Holbrooks. GadsbyJOconee 
County)(Environment - Genera1JS.1)[1S3) 

1.2. Proted and enhance environmentally sensitive areas and natural cornmunttiesof 
concern. [Marshall. Vejdan~[SC o NR)[Aquatics. Wildlife and Botanicaij[S.1.9.1)[70) 

1.3. Proted and enhance shoreline and littoral habitats for aquatic species. [Marshall. 
Vejdan~[SC DNRJAquatics)[S.1)[62] 

Scenario Analysis, Tracking 
and Evaluation and 
Some Other Stuff 

Ken Kearns 

KT Stakeholder Team Meeting 

December 7, 2011 

Interests in AlP Shell 

• Sections 2-10 of the AlP Shell now 
include the appropriate interests from 
your individual interest statements. 

• Your individual interest statements have 
updated tags 



Operating Scenario Committee 

osc 

What are Operating 
Scenarios? Which is "Best"? 

KT Stakeholder Team Meeting 
Dec 7, 2011 

Assignment 

• Review Shell and your interests on KTRel 
• Interest in proper sections? 
• Can interest be better match section? 
• Any additional interest needed for Shell? 
• Any questions comments for other parts of Shell? 

• Phone conference with K&W prior to Jan 
20,2012 

2012 Meeting Dates [corrected] 

• Jan 25 
• Mar 14 
• Apr 25 
• Jun 5 
• Jul25 

Comp Plan, Mutual Gains Training 
Interests, Shell, Status Reports 
Interests, Shell, Status Reports 
Interests, Shell, Status Reports 
Interests, Shell, Status Reports 

• Sep 12 Comprehensive Trial Balloon 
• Oct 18 Comprehensive Trial Balloon 
• Nov 14 Comprehensive Trial Balloon 



4.0 Low Inllow Protocol and Water Storage Coordination 

1. Orough! Pial 

2. Orough! Pial mplemerlllllon 

3. Water StOlllge mplemerlation 

5.0 Maintenance and Emergency Protocol 
1. We reed Dna 

2_ We need good comrrunlcatltl1s between parties 

What's A Operations Scenario? 
Five Elements 

• It's a particular set of values for: 

• Flow releases from each dam (Section 3) 

• Lake level targets, minimums, maximums (for 

each reservoir) (Section 2) 

• Specified drought triggers and staged reductions 

(Section 4) 

• Future water supply demands (Section 3) 

• Future storage changes (e.g., from sedimentation, 

new intakes) 

Keowee·Toxaway Hydro Project ReRcenslng 

Agreement In Principle 

Partial Table d Contents 

2.0 Normal Operating Ranges for Reservoir Levels .....•...•....•...... 

3.0 Actions to Support Water User Needs .................................... . 

4.0 Low Inllow Protocol and Water Storage 
Coordination ... _ ........ _ ... ................. _ ........................................... .. 

5.0 Maintenance and Emergency Protocol ...................................... .. 

6.0 Historic Properties ................................................................. ___ .. 

7.0 Public Recreation ................. ........ _ ............................................... . 

8.0 Shoreline Management ....... _ ........................................... _ ........... . 

9.0 Species Protection .......... ............................... _ ..................... _ ...... . 

10.0 Water Quality ....... ................................................................................. . 

11.0 Other Resource Enhancements .................................................... .. 

2.0 Normal Operating Ranges for Reservoir Levels 

1. EmmrricVaues 

2. FIsh Protection, Spawning 

3 Habitat Manenarce,lmprovement(shallON water.IUom l} 

4 tmpllcations on Operations 

5. Recr .. tion Opporturille •• Oua~Y. or Access 

6 . Weter OualMy 

7. Wat ... Supply. CapacMy 

8 Galeral a tncidental 

3.0 Actions to Support Water User Needs 
1. Ecororric Va uss 

2. F'UtilcWater Supply 

3. Natural Resol.J"C8 Protection 

4. Wat ... Ouall!y 

5 Genera l a Incidental 

6 Inlcrmatlon al'd Methodology 

7. Operations 



Scenario Problems (LIP) 

• Activated too often 

• Activated too "deeply" 

• LIP didn't resolve uncovered intakes 

• Relies on storage too much in early 
drought stages - uses up storage too 

quickly 

• Place Holder for Haze Chart 1 

What are CHEOPS™ / HEC
ResSim? 

• Tools to evaluate scenarios 
• Can the real system actually operate successfully 

for a selected scenario? 

• Which scenario decisions have more or less 
impacts on system 

Scenario Problems (not LIP) 

• Scenario flow releases not sustainable 
• Hydro generation or value losses too great 
• Lake levels exceed maximum or minimums or 

too frequently significantly off normal targets 
• UP activated too often 
• Water withdrawal intakes uncovered 



Operating Scenario Committee 

osc 

OSC Objectives 

• Develop composite set of interest 
• Identify interest directly related to water quantity 

management and operations and establish 
objective performance measure. 

• Refine existing scenario recommendation 
protocols 

• Vet and coordinate scenario recommendations 
• Conduct first review of results 
• Share findings with SH Team 

• Place Holder for Haze Chart 2 

What are CHEOPS™ / HEC
ResSim? 

• Tools to evaluate scenarios 

• Can the real system actually operate successfully 
for a selected scenario? 

• Which scenario decisions have more or less 
impacts on system 

• Performance Measures Add-on 

• Assess how well or poorly the scenario meets 
stakeholder interests 



Operating Scenario Committee 

osc 

SH Team Indentlfles 
Scenarios / Reviews 

Results 

Ken Completes 
Scenario Forms I 

Keeps Books 

HDR I DTA 
Completes 

Analysis 

OSC Groups / 
Coordinates 

Scenario Runs / 
Results 



; ~ " ," " Kco:.ee Rl\er Club LLC 3 

The Reserve Environmental Inventory 
Preliminary site environmental assessments - As soon as the 
land was purchased, consultants in the following fields were 
hired to help us understand the property: 

• Surveying 
- Topography and boundary + aerial topography 

• Soil Analysis 
- Slope analysis 
- Soils suitable for septic talk 
- Erosion potentials and location 

• Archeology 
- To determine if any significant sites were located on the 
property and, if so, when and where. 

• Water and Air 
- To determine a base line to use throughout the development 
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The Reserve Environmental Inventory 
• Vegetation 

- Type of forests and where they are 
- Forestry resources - Pine trees 

• Threatened and Endangered Species 
- To determine vegetation, mammals, birds, reptiles, 
amphibians - plants 

• Wetland Delineation 
- Once these studies were completed, we were then able to 
produce the following: 

1. Slope Analysis 

2. Drainage Basins 

3. Soil Surveys 

4. Preliminary Engineering plans 
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History I Background 

3,200 Acres were pur
chased from Duke's 
land company, 
Crescent Resources, 
late in 1999 and early 
2000. 

An additional 711 
acres were purchased 
in 2004, for a total of 
3,900. 

Before the land was 
even purchased, a 
process was employed 



The Reserve's Interests are: 
1. Lake Quality 

Most of our environmental programs are to protect the lake quality. 
- Monitor the lake after fertilization of the golf course 
- Contoured the Golf Course to prevent direct runoff into the lake 
- Require every home under construction to install silt fences and 
leave a buffer around the lake edge to prevent runoff 
- Residents drink the water from the lake. so quality is important 
- The Reserve has adopted 4 islands and maintain 30 miles of 
shoreline bi-annually in the FOLKS lake sweep 

2. Lake Quantity 

- When the lake is low. shoals are exposed or 
maybe not - creating hazards in the lake 

- Residents drink Lake Keowee water and use 
electricity from the power plants - low water 
levels could affect quality and power production 

~~~----------~ 

Now we combined the results of our Planning Charrette that identified 
lifestyle. protection of lake. and its environs. The Master Planning 
process showed where certain elements could fit best. such as - Golf 
Courses. Clubhouse. Village. Sub-division, Parks, Trails and 
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The first plan is developed that avoids 
Archeology. Wetlands. difficult slopes 
and provides protection of the lake 
through our own development stan
dards and guidelines such as buffers. 
conservation easements. parks. trails. 
and controls that project into the 
future. 

Our engineers then produce their 
preliminary engineering plan showing 
drainage basins. street locations. 
master water distribution plan. 
wastewater. and septic tank 
alternatives. All of these items were 
then put together as our "PUD" 
(Planned Unit Development) plan and 
submitted to the county for approval 

--.'"' -
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The Reserve at Lake Keowee 
The Community at a Glance: 
• 650 home sites sold 

• 196 homes built 

• 23 homes under construction 

• 4 Guest Cottages 

• 15 Orchard Cottages 

·21 Great Lawn Homes 

• 33 miles of roadway 

• 30 miles of shoreline 

·3900 acres 

• 1400 units at build-out 

• Community Foundation 
($146,500 donated to local 
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The Reserve at Lake Keowee 
Community Amenities: 

• Jack Nicklaus Signature golf course 

• Driving Range and Practice Facility 

• Orchard House Clubhouse 

• Village Center 
- Market 
- Post Office 
- Real Estate Center 
- Founders Hall/Chapel 
- 234 slip Marina & Waterfront Park 

• Croquet Lawn 
• Tennis Center with Har-Tru courts 

• 7 miles of Hiking Trails 

• 595 Acres of Conservation Land (NALT) 

• 705 Acres of Open Space 
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3. Shoreline Management 

- Identifying how the shoreline was delineated and where critical 
areas are shown. How permits for access to the lake are 
processed. 
- A shoreline management plan before Duke completed theirs to 
help us identify protection measures 

- Several examples of shoreline protection were developed to 
show new residents different alternatives _______ ..... 
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4. Recreation 

1. Safety on the Lake 

- Wake Zones 

- Speed Zones 

- Areas of concern "'''''JC>U''''''11ii 
of restrictive traffic flow 

- Alcohol use 

- Enforcement 
- Congestion Zones 

2. Access has been provided through our Marina for kayaks, 
canoes, 

and other boats. Safety classes are held frequently to help new 
lake 

users in proper boat handling. 

3. Moonlight Cruises, Boat Parades, Fleet Blessings are just a few 
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The lake is our most important asset and selling point. We strive 
to protect it and never do anything that might do harm to the 

lake, so that our children can enjoy and continue to protect this 
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Keowee-Toxaway Hydro Relicensing 
(FERC Project No 2503) 

KEOWEE-TOXAWAY STAKEHOLDER TEAM MEETING 
Wednesday, January 25, 2012 

AGENDA 
 

Location: Duke Energy Wenwood Operations Center 
 425 Fairforest Way 
 Greenville, SC  29607 
 
 
9:00 AM Preliminaries 

• Introductions 
• Safety Brief 
• Agenda Review 
• Announcements 
• Meeting Summary Approval 
• Action Items 
• Update on Resource Committee and Study Team Activities 
• Update on Revised Study Plan Filing 
• Update on Interim Low Inflow Protocol 

9:10  AM Draft Comprehensive Report* Presentation 

  *Comprehensive Environmental, Engineering, and Economic Analysis 
Impact Report for Revising the 1968 Operating Agreement for the 
Keowee-Toxaway Project 

9:50 AM Relicensing Schedule 

10:00 AM See next page 
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Keowee-Toxaway Project Relicensing Stakeholder Team 

Mutual Gains Negotiation Training 
January 25, 2012 

10:00 AM – 4:30 PM 
 
 

COURSE OBJECTIVES 
• Learn the fundamentals of interest-based, mutual gains negotiation 
• Begin applying concepts and skills through role-playing simulations 
• Improve communication skills and decision-making abilities 

 
AGENDA 
Pre-Training Task: Participants to complete Thomas-Kilmann Conflict Mode Assessment Survey 
 
10:00 Introductions, Agenda Review and Overview 

• Explain training objectives, process, and ground rules. 
 

10:10  Simulation #1: Win as much as you can! 
Through a simulated, multi-round negotiation, examine the connections between 
competition and cooperation, self-interest and group well-being, and the roles of trust 
and reciprocity. 

 
11:00 Introduction to Negotiation 
 
11:10  Theory of Mutual Gains Negotiation 

• Present the theory of mutual gains negotiation and fundamental skills of 
effective collaboration. 

 
11:45  Lunch (opportunity for discussion) 
 
12:45 Thomas-Kilmann Conflict Mode Assessment Debrief and Discussion 
 
1:35 Exerting Influence and Dealing with Difficult Behaviors 

• Explore ways of exerting influence in negotiations. 
• Examine why difficult situations arise and what can be done to overcome them. 

 
2:15   Break  
 
2:30 Simulation #2: Rushing River Cleanup 

Through a multi-party simulated negotiation involving the distribution of resources and 
incentives to collaborate, examine alternative approaches to fairness, the roles of 
shifting alliances, and the paradoxes of bargaining power. 

 
4:15  Debrief 

• Reflect on lessons learned and apply these to the common situations and 
challenges discussed earlier in the day. 

• Wrap up and evaluate training.  
 
4:30  Adjourn 
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Stakeholder Team Meeting Summary 
Keowee-Toxaway Hydro Project Relicensing 

FERC No. 2503 
 

Date:  Wednesday, January 25, 2012 
Location: Duke Energy Wenwood Operation Center 
 
Team Members and Special Participants Present 
Juan Brown, Anderson Chamber 
Dyke Spencer, Anderson Chamber 
Chuck Smith, AQDI 
Jen Huff, Duke Energy 
Jeff Lineberger, Duke Energy 
Tyler Howe, Eastern Band of Cherokee 

Indians 
Bob Swank, FOLKS 
Ben Turetzky, FOLKS 
K.C. Price, Greenville Water  
Tom Berenz, Keowee Vineyards 
Jim Burgner, Keowee Vineyards 
Aaron Gadsby Oconee County 
Art Holbrooks, Oconee County 
Chris Brink, Pickens County 

Marshall Brown, Pickens County 
John Rudolph, Pickens Co. Water 

Authority 
Dewitt Martin, Seneca Light & Water 
Jodi Barnes, SCDAH 
Rebekah Dobrasko, SCDAH 
Bill Marshall, SCDNR 
Mark Dudley, SCDPRT 
Wes Cooler, SC Wildlife Federation 
Dave Hargett, SC Wildlife Federation 
Tony Niemeyer, The Reserve at Lake 

Keowee 
Heather Nix, Upstate Forever 
Chris Starker, Upstate Forever 
Tim Roberson, Warpath Development 

 
Facilitators 
Pam Jones, Kearns & West 
Ken Kearns, Kearns & West 

Elana Kimbrell, Kearns & West 
Eric Poncelet, Kearns & West 

 
Other Participants: 
Fred Alexander, Duke Energy 
Steve Johnson, Duke Energy 

Mark Oakley, Duke Energy 

 
Team Members and Special Participants Not Present 
SCDHEC 
 
 

 
9:15 a.m. Introductions, Agenda Review, Announcements, and Safety Brief 

1. Kearns opened the meeting by welcoming participants and providing a safety 
briefing. He asked for introductions and announcements, reviewed the agenda, and 
asked for approval of the meeting summary from December 7th. The summary was 
approved. He reviewed the action items from the December meeting, noting that a 
few stakeholders followed up as requested with Kearns & West to discuss their 
interest statements. Most stakeholders did not have these calls, so this remains an 
action item for them.   

Action Item: Kearns will mark the December 7th meeting summary on KTRel as 
“approved.” 
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Action Item: Stakeholder Team Members who have not yet held a conference call 
with Kearns & West to discuss their interest statements will schedule one.  
2. Kearns reported on the first Operating Scenarios Ad Hoc Committee (OSC) meeting, 

which was held on January 11th. The group began their work by reviewing the 
Stakeholder Team’s interests related to water quality and refining a draft composite 
set of team interests for that section of the Agreement in Principle (AIP). Kearns 
explained a proposed change in the OSC’s charge: he would like the OSC to focus 
on water quantity and quality, as that is their area of expertise, and the Stakeholder 
Team to review and compile most of the Team’s other interests. He suggested the 
Team do this at their next meeting on March 14. There were no objections. 

3. Huff provided an overview of Resource Committee activity, noting the study teams 
will be meeting more frequently now, while the RCs themselves will become less 
active. Several surveys will begin soon as part of the studies, which can all begin 
once FERC produces their Study Plan Determination on January 27th. Data from the 
studies should begin coming in by the end of the first quarter of 2012. Huff added 
there is a CHEOPS™ Model Workshop on February 2nd for those who wish to learn 
how to run scenarios in the model.  

4. In response to a question from Turetzky, Huff explained there is no appeal process 
for the Study Plan Determination, except for those agencies with mandatory 
conditioning authority. 

5. Lineberger announced that the Interim Low Inflow Protocol, signed by Duke Energy, 
Greenville Water, and Seneca Light & Water, was officially implemented on January 
23rd. This document can be found on the Duke Energy website and will be in use 
until the Relicensing Agreement signing date (http://www.duke-energy.com/pdfs/KT-
InterimDroughtActions.pdf). He added that the Basin is currently in a Stage 2 
drought.  

6. Kearns stated the draft Comprehensive Report is also on Duke Energy’s website, 
and will continue to be a topic of discussion at future meetings. 

7. Bruce gave an overview presentation of the Final Draft Comprehensive Report 
between Duke Energy, the U.S. Army Corps of Engineers (USACE), and the 
Southeastern Power Administration (SEPA) (see the January 25th meeting folder on 

Presentation of the Draft Comprehensive Environmental, Engineering, and Economic 
Analysis Impact Report for Revising the 1968 Operating Agreement for the Keowee-
Toxaway Project 

www.ktrel.com for a copy of the presentation). He clarified the Comprehensive 
Report was not originally intended to be a part of the relicensing, but will be used as 
a source of data and information for relicensing. It addresses the effects of modifying 
the 1968 Operating Agreement between the three parties because of the Oconee 
Nuclear Plant’s restrictions on Lake Keowee drawdowns during drought periods. The 
development of the Comprehensive Report and the relicensing are on somewhat 
parallel paths from a timing standpoint. The Comprehensive Report will be updated 
when the relicensing is finished, so it can account for agreements included in the 
new license application and any other issues, as necessary. In the meantime, the 
Comprehensive Report can be useful as a reference document for the relicensing. 

8. The group discussed the Comprehensive Report. 

http://www.duke-energy.com/pdfs/KT-InterimDroughtActions.pdf�
http://www.duke-energy.com/pdfs/KT-InterimDroughtActions.pdf�
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9. Turetzky asked how the quantity of sedimentation was calculated, and Bruce 
explained the new bathymetry data was used for Lake Keowee and Lake Jocassee, 
along with desktop sediment fill calculations for the USACE reservoirs.  

10. Bruce noted that, if the region had a serious drought and Keowee’s lake levels 
dropped low enough to cause the Oconee Nuclear Station to shut down, the 
shutdown is most likely to be in the fall, as it would take until then for the toll of the 
summer months to affect the lake levels.  

11. Cooler asked if the USACE has any intention of altering their operations, and Bruce 
said they plan to change their drought stage triggers this summer, but to his 
knowledge they have no other plans. 

12. Lineberger noted Oconee Nuclear Station has its own ongoing, separate process for 
evaluating its modification options. 

13. Kearns reviewed the current ILP schedule, pointing out that Duke Energy will provide 
a first draft AIP in September. At that time, the Stakeholder Team should be 
prepared to begin evaluating the draft. He reminded the group that one of the 
primary ways the Team will prepare for this is by converting their interests into 
concrete criteria (called Performance Measures) for evaluating different operating 
scenarios.  

Integrated Licensing Protocol (ILP) Schedule 

14. Turetzky suggested keeping a list of items that might be part of an off-license 
agreement as the Team continues its discussion of interests. 
 

15. Pam Jones and Eric Poncelet from Kearns & West led a mutual gains training 
session (see the January 25th meeting folder on 

10:15 a.m. – 4:30 p.m. Mutual Gains Training Session 

www.ktrel.com for a copy of the 
presentation used during this training). 

16. The next Stakeholder Team Meeting is on March 14th at Wenwood Operation Center. 

17. Kearns will mark the December 7th meeting summary on KTRel as “approved.” 

Summary of Action Items 

18. Stakeholder Team Members who have not yet held a conference call with Kearns & 
West to discuss their interest statements will schedule one. 



Keowee-Toxaway Project 
Relicensing Stakeholder Team

Mutual Gains
Negotiation Training

January 25, 2012
Greenville, South Carolina

Objectives
�Learn fundamentals of interest-

based, mutual gains negotiation
�Begin applying concepts and skills 

through role-playing simulations

�Improve communication skills and 
decision making abilities

Agenda

10:00 Objectives, Agenda Review, and Introductions
10:10 Simulation #1 – Win as Much as You Can
11:00 Introduction to Negotiation
11:15 Theory of Mutual Gains Negotiation
11:45 Lunch
12:45 Debrief the TKI Conflict Mode Assessment
1:35 Exerting Influence and Dealing with Difficult 

Behaviors
2:15 Break
2:30 Simulation #2 – Rushing River Cleanup
4:15 Debrief
4:30 Adjourn

Ground Rules

• Everyone participates
– Questions and sharing are encouraged
– Help keep us on track

• Be respectful of others
• Turn cell phones off/silent

Simulation #1:

Win as Much as You Can!

Simulation #1:
Win as Much as You Can!

Outline
• Receive instructions and read simulation 

(5 minutes)
• Break out into groups of four
• Conduct simulation (15 minutes)
• Debrief and discuss (30 minutes)

Simulation #1:
Win as Much as You Can!

Purpose
– Explore common dynamics 

of negotiations
– Multi-round negotiation with 

scoring system

Themes
– Competition versus 

cooperation
– Connection between 

individual and joint welfare
– Trust
– Ethics

Simulation #1:
Win as Much as You Can!

Goal
– Win as many points as you can as an individual over the 

ten rounds
– You are indifferent to how well others do

Instructions
– Create an “X” and “Y” card
– Each round, show one card or the other
– The four cards taken together determines your score
– Ten rounds of play
– No talking unless the facilitator says so!
– Keep a running total of your individual score
– Rounds 5, 8 and 10 are “bonus” rounds

• Round 5: score is multiplied by 3
• Round 8: score is multiplied by 5
• Round 10: score is multiplied by 10

Simulation #1:
Win as Much as You Can!

Point System

4 Xs Lose 1 point each

3 X Win 1 point each

1 Y Lose 3 points

2 Xs Win 2 points each

2 Ys Lose 2 points each

1 X Win 3 points

3 Ys Lose 1 point each

4 Ys Win 1 point each

Simulation #1:
Win as Much as You Can!

Debrief questions
• What was the relationship between individual 

welfare and group welfare?
• When did the negotiation begin?
• What would you do differently if you played 

the simulation again?

Simulation #1:
Win as Much as You Can!

Observations and lessons learned
• Short-term gains can lead to long-term losses
• It isn't in your interest to leave other people 

feeling as if they have to “get even” for past 
losses incurred

• Negotiate with deeds as well as words
• Consider role of reciprocity; trust must be earned
• Consider impacts of long-term relationships
• Consider links between individual and joint 

welfare

Introduction to
Negotiation

What is Negotiation?

• Definition of “negotiation”: 
– Act of conferring to reach agreement on a 

specific matter
• We negotiate all the time

Why Negotiate?

Conventional Wisdom to Negotiating
• Negotiation is a test of wills
• Negotiation is a win-lose or zero-sum game
• You get what you want by ensuring others 

don’t get what they want
• Purpose of negotiating is:

� To win
� To come to agreement

Alternative conception
• We negotiate to satisfy our 

“interests”

Is Negotiating the Only Option?

Other options exist to satisfy our interests
• Exercise individual or organizational 

power/authority
• Legal options
• Conflict/fight

Negotiation Preparations

BATNA
• “Best Alternative to a Negotiated Agreement”

WATNA
• “Worst Alternative to a Negotiated Agreement”

MLATNA
• “Most Likely Alternative to a Negotiated Agreement”

All are important to know prior to commencing a 
negotiation
• For yourself
• For other parties in the negotiating



Mutual Gains
Negotiation

Negotiation Styles

Soft Bargaining Hard Bargaining

What Style is Appropriate?

Soft Bargaining
• Accommodating
• Trust others
• Share your bottom line
• Yield to pressure
• Goal is agreement 

Soft vs. Hard Bargaining Soft vs. Hard Bargaining

Hard “Positional” Bargaining
• Adversarial: us versus them
• Distrust others
• Mislead as to your bottom line
• Hide or obscure relevant information
• Apply pressure
• Goal is to “win” or for others to “lose” 

(zero-sum game)

Mutual Gains Negotiation

• Strategy to achieve your interests by 
making sure that the other side’s interests 
are also met
– At the lowest possible cost to you

• Key assumption: the pie is not fixed, but 
can be expanded, providing opportunity for 
everyone to benefit

Mutual Gains Negotiation

Key Elements
1. Prepare to negotiate: know your 

BATNA (and Worst ATNA, and 
Most Likely ATNA)

2. Focus on interests, not positions
3. Invent options for mutual gains
4. Separate the people from the 

problem
5. Insist on objective criteria

*Roger Fisher & William Ury, Getting to Yes (1981)

Principled
Negotiation*

1. Prepare to Negotiate: 
Know Your BATNA

Preparing to negotiate is key
• Know your BATNA (and WATNA & MLATNA!)
• Reflect on your BATNA to set your walk away 

(bottom line)
• Improve your outcome by improving your BATNA
• Analyze their BATNA – How strong is it?  What 

choices might they have?  When might they walk 
away?

• Don’t reveal your BATNA! 

2. Focus on Interests, not Positions

Positions
• A particular stance taken by a party; a 

preferred solution
• What I “want”

Interests
• “Why” I want what I want 
• An intangible motivation (need, desire, 

concern) underlying the preferred solution

The 3 C’s of Interests

• Connect: with other side; real listening

• Collect: Information about their interests 
and yours

�Initiate: “What are your concerns?”
�Learn:  “Why is x so important to you?”
�Understand: “Tell me more about…”

• Clarify: Their priority concerns and offer 
information about your own; build shared 
understanding

3. Invent Options for Mutual Gain

• Foster “invention without commitment”
• Generate multiple options jointly
• Mix and match across options to 

package an agreement
• Trade across differences, however 

marginal

Differences Matter

Acknowledge differences in:
• BATNAs
• Interests and expectations
• Values
• Priorities

Look for differences in:
• Tolerance for risk and uncertainty
• Importance of issues
• Scope

Trade things that people value differently

4. Separate the People from
the Problem

• Put yourself in their shoes
• Recognize and understand their emotions
• Don’t deduce their intentions from your fears
• Don’t get mad, don’t get even: get what you 

need
• Build a working relationship
• Be hard on the problem, soft on people!

5. Insist on Objective Criteria

• Do not accept negotiation as a test of 
wills

• Use objective criteria:  On what basis 
can you explain the agreement?

– Agreed-upon standards and procedures
– Policy
– Precedent
– Balancing costs & benefits
– Fairness
– Reciprocity
– Practicality

Never yield to pressure, only to principle!

LUNCH/BREAK

Conflict Mode 
Assessment

Conflict Mode Assessment

Objectives
• Become more aware of your conflict style
• Recognize the conflict styles of others
• Understand how different conflict-handling 

modes, or styles, affect interpersonal and 
group dynamics

• Learn how to select the most appropriate 
style for a given situation

Conflict – “Any situation in which your 
concerns or desires differ from those of 
another person”



Conflict Mode Assessment

Five conflict-handling modes
1. Competing – when you assert your position without 

considering opposing viewpoints
2. Collaborating – when you are concerned with fully 

satisfying both sides of an issue
3. Compromising – finding middle ground or forgoing some 

of your concerns to have others met
4. Avoiding – when you do not satisfy your concerns or the 

concerns of the other person
5. Accommodating – forgoing your own concerns to satisfy 

the concerns of another person

There are no “good” or “bad” modes

Conflict Mode Assessment

COMPETING COLLABORATING

COMPROMISING

AVOIDING ACCOMMODATING

A
s
s
e
r
t
i
v
e

Cooperativeness

Exercise –
Conflict Mode Assessment

• Purpose: increase awareness of your own 
conflict handling style

• Break into groups according to the conflict-
handling mode for which you had the highest 
conflict mode score (if a tie, choose one)
o 20 minutes

• Reports back (observations, common themes)
o 20 minutes

Exercise –
Conflict Mode Assessment

• Group discussion questions (15 min)
– What are the 

advantages/disadvantages of your 
primary modes?

– What happens when you are in 
conflict situations with people from 
other modes?

Exerting Influence
and

Dealing with Difficult 
Behaviors

Sources of Negotiating Power
• Know your BATNA, and assess theirs 
• Organizational influence
• Good relationships
• Clear mission
• Inventing alternatives other parties can 

accept
• Teams
• Commitment

Exerting Influence in 
Negotiations

Discussion Questions

• What types of behavior do you find most difficult 
to deal with?

• Can the conflict modes help us to better 
understand why difficult situations arise?
– What happens when people with different/similar styles 

of handling conflict interact?

Dealing with Difficult Behaviors

1. Take a Step Back
2. Step to Their Side
3. Don’t Reject, Reframe
4. Deflect Attacks and Expose Tricks
5. Build them a Bridge

From William Ury, Getting Past No (1993)

Dealing with Difficult Behaviors

1. Take a Step Back

Name the Game
• Recognize the tactic (stone walls, attacks, tricks)
• Recognize that it may not be “intentional”

– Role played by fear

Buy Time to Think
• Know your hot buttons
• Pause and say nothing
• Take a time out
• Don’t make important decisions on the spot
• Rewind the tape -- “Let’s try again.”

2. Step to Their Side

• Recognize that it’s not just about you; it’s about 
them!

• Listen actively
– Ask them to “help you understand” their thinking

• Acknowledge their concerns and interests; be 
empathetic

• Distinguish between the person and the behavior
• Agree wherever you can
• Be assertive and clear, 

but not provocative

3. Don’t Reject, Reframe

Reframing: keep the content, but 
restate in a more positive way

• Reinterpret demands as aspirations 
(positions as interests)

• Reinterpret complaints as requests
• Reinterpret attacks on you as an attack on 

the problem
• Turn negative comments into value neutral 

statements (or even positive)

Reframing (cont.)

Key communication tool

• Check reframed comment with 
communicator

• Be careful not to:
– Change anything factual
– Minimize what they have said
– Patronize or condescend when 

reframing

Reframing (cont.)

Advantages
• Provides validation
• Provides clarification of 

statements
• Reduces 

aggressiveness and 
defensiveness

• Neutralizes 
communication to a 
workable level

• Provides perspective

Deflect Attacks
• Ignore it
• Reframe it as an attack on the problem (not an 

attack on you)
• Focus on future remedies and joint gains
• Reframe from “you” and “me” to “we”

Expose Tricks
• Call it what it is, but without judgment
• Turn the trick to your advantage; create an 

opportunity

4. Deflect Attacks & Expose Tricks

5. Build Them a Bridge

• Identify actions you can take together 
(however small) 

• Involve them in developing options (so it’s 
their idea too)

• Link options clearly to their interests
• Ask them to “help you understand” their 

thinking
• Use objective criteria to protect them
• Help them to save face

Make it difficult to say “no!”

Takeaway Message!

• Conflict is normal 
• Conflict poses both obstacles and 

opportunities
– Manage the obstacles
– Make use of the opportunities



BREAK Simulation #2: 
Rushing River Cleanup

Simulation #2
Rushing River Cleanup

Overview
• Preparations (15 minutes)

– Read general instructions
– Receive instructor briefing
– Assign groups

• Caucus (15 minutes)
– In negotiating groups A, B, and C

• 3-Party Negotiations (45 minutes)
• Debrief (30 minutes)

Simulation #2
Rushing River Cleanup

Purpose
– Multi-party negotiation 
– Deal with conflicting positions in the context of 

incentives to collaborate
Background

– Three companies negotiate cost savings 
emerging from a joint compliance effort 
(building a single water treatment facility)

• Acme (A)
• Borland (B)
• Chemco (C)

Read Instructions

Simulation #2
Rushing River Cleanup

• Your goal as a negotiator:
– Maximize your company’s savings and do as 

well for yourself as possible
• Negotiated agreement must address two

issues:
– Who will be a party to any joint compliance 

effort?
– How will the total cost savings be divided?

Simulation #2:
Rushing River Cleanup

Estimated Savings

Parties to the agreement Cost Savings
Acme & Borland $118,000
Acme & Chemco $  84,000
Borland & Chemco $  50,000
Acme, Borland & Chemco $121,000

Simulation #2:
Rushing River Cleanup

Additional Instructions:
• You have authority to commit your organization
• You can reach a two-party deal that excludes 

the third party, but third party gets chance to 
make counter-proposal

• Caucus rule: Two parties may caucus without 
the third for up to 3 minutes; the third may listen 
in without interrupting

• Straight cash deals only
• Final agreement must last for 2 minutes before 

the negotiation can conclude
• Once your group reaches agreement, provide 

the details to the instructor

Simulation #2:
Rushing River Cleanup

Themes
• Differences between two-party and multiparty 

negotiations
• The impact of real or perceived power 

discrepancies on negotiation dynamics
• How alliances form and are blocked and how 

they change over time
• BATNAs
• Different views of fairness: What is “equal” vs. 

“equitable”?

Simulation #2:
Rushing River Cleanup

Debrief Questions
• Was agreement reached? What were the terms? 

How did you come to that agreement?
• What were the relative costs and benefits of 

working in 3-party as opposed to 2-party groups? 
• What was the source of your negotiating power? 

How strong was your BATNA
• Did two of you have a private discussion? How 

did that affect the negotiation?
• What were your experiences incorporating 

elements of mutual gains negotiation?

Course Debrief &
Evaluation

Thank you!



For Revising the 1968 Operating Agreement 
for the Keowee-Toxaway Project

Comprehensive Environmental, 
Engineering, and Economic 

Analysis Impact Report
(Final Draft)

January 25, 2012

Background

� When the Keowee-Toxaway Hydroelectric Project (K-T Project) was 
licensed in 1966, the US Army Corps of Engineers (USACE) Hartwell and 
J. Strom Thurmond (JST) Hydroelectric Projects had already been 
developed.

� To ensure the K-T Project would not impair the ability of the USACE to 
operate their projects, the Federal Power Commission required Duke to 
enter into an operating agreement with the USACE and the Southeastern 
Power Administration (SEPA).

� The 1968 Operating Agreement was designed to ensure the K-T Project 
would not impact the ability of the Hartwell and JST Projects to meet their 
power generating and other functions. 

The 1968 Operating Agreement

� The objective of the 1968 Operating Agreement is to equalize the 
percentage of remaining usable water storage between:

– USACE’s combined Hartwell and JST Lakes
– Duke Energy’s combined Lakes Keowee and Jocassee

� When the combined remaining usable storage for Hartwell and JST Lakes 
is less than 90% of full, the USACE may request up to 25,000 ac-ft of water 
be released from Lake Keowee on a weekly basis to balance storage.

– Equates to approximately 1.5 ft of water from Lake Keowee
– Equates to approximately 3 ft of water from Lake Jocassee

� The specific amount to be released is calculated so projected percentages 
of remaining usable storage in each system are equal at the end of each 
week.

Oconee Nuclear Station

� When the 1968 Operating Agreement was executed, Oconee Nuclear 
Station (ONS) had not yet been constructed.

� When operations began in 1973, ONS could operate at Lake Keowee 
levels as low as 778 ft AMSL (the level agreed to in the 1968 Operating 
Agreement).

� Conditions have changed since the original agreement was signed:
– NRC requirements for certain ONS systems have resulted in a current Lake 

Keowee constraint of 794.6 ft AMSL (5.4 ft below full pond)
– The Richard B. Russell and Bad Creek Projects have been developed
– New droughts-of-record have occurred:

• 1998 – 2002
• 2007 – 2008 

� Even with the new circumstances, Duke Energy has made flow releases 
required by the 1968 Operating Agreement the majority of the time.

Existing Operations Compared to the 1968 Operating Agreement
Comprehensive Report

� Late-1990s: Duke informed USACE & SEPA of the ONS lake level restriction and 
requested a revised operating agreement.

� Early 2000s: Many discussions on how to revise the agreement  

� 2008: USACE informed Duke that before any changes could be made to the 1968 
Operating Agreement, a Comprehensive Environmental, Engineering, and Economic 
Analysis Impact Report (Comprehensive Report) had to be prepared.

� 2009: Duke, the USACE, and SEPA formed a Project Delivery Team (PDT) to begin 
work on the Comprehensive Report.

� The first step in the process was to identify potential new operating scenarios to 
compare to the 1968 Operating Agreement requirements.

� The No Action Alternative (1968 Operating Agreement) and three other alternatives 
(A1, A2, and A3) were identified.

Components of the Comprehensive Report

� Reservoir Operations Modeling
– The USACE Hydrologic Engineering Center’s (HEC) ResSim model was 

updated (hydrology and model logic) and used to model the four alternatives

� Environmental Analysis
– USACE and Duke Energy reservoirs and the lower Savannah River between 

JST Dam and the Savannah Harbor

� Economic Analysis
– Using Lake Hartwell Model developed for USACE and counties and a JST Lake 

and Lake Keowee Model funded by Duke Energy

� Engineering Modifications Study
– Potential Engineering Modifications at ONS

� Transmission Reliability Study
– Evaluation of grid stability issues resulting from ONS shutdowns

� Energy Impacts Assessment
– Hydroelectric generation (both USACE and Duke Energy Projects)
– ONS replacement power

Available Volume

Volume Used in Weekly 
Flow Release Calculation

No Action Alternative
� NAA – A:  Based on the 1968 Operating Agreement with no changes.  Equalizes 

percentage of combined usable storage between the USACE and Duke reservoirs.  
Maximum Lake Keowee drawdown is 778 ft AMSL.

� NAA – B: Duke modifies ONS to operate down to Lake Keowee elevation
778 ft AMSL.  

A3: 787.9 ft AMSL

A1 and A2: 794.6 ft AMSL

Lake Keowee

ONS Operating Limit 793 ft AMSL

Full Pond 800 ft AMSL

NAA:  778 ft AMSL (max drawdown)

Lake 
Jocassee

Full Pond 1110 ft AMSL

Max DD 1080 ft AMSL

Actual Volume Available to be Released

Volume Used in Weekly 
Flow Release Calculation

Available Volume

Alternative 1
� A1: Lake Keowee minimum elevation increased from 778 ft AMSL to 794.6 ft AMSL.  

The water balance would still be based on 778 ft AMSL, but no releases would be 
made if it would cause Lake Keowee to drop below 794.6 ft AMSL.  Similar to current 
operations during drought conditions.

A3: 787.9 ft AMSL

A1 and A2: 794.6 ft AMSL

Lake Keowee

Full Pond 800 ft AMSL

NAA:  778 ft AMSL (max drawdown)

Lake 
Jocassee

Full Pond 1110 ft AMSL

Max DD 1080 ft AMSL

Available Volume

Volume Used in Weekly Flow Release Calculation

Alternative 2

A3: 787.9 ft AMSL

A1 and A2: 794.6 ft AMSL

Lake Keowee

Full Pond 800 ft AMSL

NAA:  778 ft AMSL (max drawdown)

Lake 
Jocassee

Full Pond 1110 ft AMSL

Max DD 1080 ft AMSL

Volume Used in Weekly Flow Release Calculation

Alternative 3

A3: 787.9 ft AMSL

A1 and A2: 794.6 ft AMSL

Lake Keowee

Full Pond 800 ft AMSL

NAA:  778 ft AMSL (max drawdown)

Available Volume

Lake 
Jocassee

Full Pond 1110 ft AMSL

Max DD 1080 ft AMSL

Lake Keowee Modeled Water Surface Elevations

Current Water Use Conditions (1995–2008)

Section 3.4.2.2;  Figure 3.4-13
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Lake Jocassee Modeled Water Surface Elevations 

Current Water Use Conditions (1995–2008)

Section 3.4.2.1;  Figure 3.4-10
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Hartwell Lake Modeled Water Surface Elevations

Current Water Use Conditions (1995–2008)

Section 3.4.2.3;  Figure 3.4-16
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RBR Lake Modeled Water Surface Elevations

Current Water Use Conditions (1995–2008)

Section 3.4.2.4;  Figure 3.4-19
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JST Lake Modeled Water Surface Elevations 

Current Water Use Conditions (1995–2008)

Section 3.4.2.5;  Figure 3.4-22
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Reservoir Elevation: Key Points

� Modeled reservoir drawdowns all fall within the historic drawdown 
ranges.

– The only incremental differences between the four alternatives occur during 
extreme drought conditions (i.e., 1999–2002 and 2007–2008).  

� USACE Reservoirs:
– Incremental differences in reservoir elevations during severe drought periods 

average 0.5 ft to 1.0 ft at Hartwell and JST lakes.  

� Duke Energy Reservoirs:
– Incremental differences during severe drought conditions are larger.
– Lake Jocassee experiences the largest differences because its storage is used 

to help maintain higher reservoir levels in Lake Keowee during drought periods.

Section 3.4

Outflow from JST Lake – Current Water Use Conditions (1939–2008)

� Flow releases specified in the USACE Drought Contingency Plan
– Stage 1 Drought:  4,200 cfs – Stage 2 Drought: 4,000 cfs
– Stage 3 Drought:  3,800 cfs – Stage 4 Drought:  Outflow = Inflow

Section 3.4.3
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Downstream Flow Releases: Key Points

� Flow releases over the 70-year period of record are similar among the four 
alternatives.  Flows released from JST Lake were at a Level 1 or greater 
drought condition:

– 15.3% of the time (3,905 days) for the NAA,
– 15.4% of the time (3,925 days) for A1,
– 17.4% of the time (4,446 days) for A2, and 
– 16.6% of the time (4,245 days) for A3. 

� Overall, incremental differences in flow releases to the lower Savannah 
River are small and only occur during severe drought conditions. 

� There are some differences in the timing of drought flow releases, but they 
usually do not vary from the NAA by more than two weeks.

� A1, A2, and A3 did not result in flow releases lower than the USACE’s 
Drought Contingency Plan (DCP) target flows and none resulted in a Level 
4 drought condition.  

Section 3.4

Model Sensitivity Analysis

� Initial HEC-ResSim model runs for each alternative assumed current water 
use conditions as outlined in the 2010 Savannah River Basin – Preliminary 
Water Use Evaluation Study. 

� A sensitivity analysis was performed using future water use conditions 
outlined in the same report.  The HEC-ResSim model scenarios were run 
with the future water use assumptions and the results were compared to 
the current water use conditions.

– Estimated reservoir storage capacity losses due to sedimentation through Year 
2060 were less than 1% and, therefore, were not included in the future water 
use model scenarios .

� A sensitivity analysis was also performed to account for reservoir seepage 
losses during the 2007–2008 drought period when there appeared to be 
less water available historically than in the model results.

– Model assumptions were adjusted to determine the magnitude of seepage loss 
required to match historic data during this drought of record.

Sections 3.5 and 3.6

Environmental Considerations 
Reservoirs and Lower Savannah River

� Water Supply
� Water Quality
� Recreation
� Fisheries
� Mussels 

Section 4 

� Aquatic Plants
� Wetlands
� Wildlife
� Protected Species

� Model results indicate that the reservoir elevations and flow releases to 
the lower Savannah River are all within recently observed ranges during 
severe drought conditions.

� Differences between the NAA and A1, A2, and A3 only occur during 
severe drought conditions, which are infrequent.

� Model results generally indicate minimal differences between the NAA and 
A1, A2, and A3.

� As a result, incremental environmental impacts, when compared to the 
NAA, should be negligible. 

Socioeconomic Impacts

� In November 2010, the Strom Thurmond Institute of Government and 
Public Affairs at Clemson University (STI) released a report titled An
Economic Analysis of Low Water Levels in Hartwell Lake, which analyzed 
the effects of low water levels at the reservoir on the regional economy.

� The report concluded that Hartwell Lake is not a “primary economic driver” 
of the region.

– Total economic output for the region during the study period was $30.2 billion
– Negative impact of the drought was estimated at $18.8 million (a decline of 

0.06%)

� This same model was used by STI to evaluate the impact of changes in 
reservoir elevations at Hartwell Lake and Lake Keowee on regional 
economics associated between the four alternatives.

– During drought conditions, there is a small negative impact at Hartwell Lake and 
a small positive impact at Lake Keowee. These are largely offsetting.

� STI is developing a similar economic model to evaluate the effects of water 
levels for the region surrounding JST Lake.

– Preliminary results are included in the Final Draft of the Comprehensive Report.

Section 4.5

ONS Engineering Modifications Study

Section 3.7;  Table 3.7-1

Option

Total Initial 
Capital

Cost
(est $)

Annual
O&M
Cost

(est $)

Reservoir 
Elevation
Threshold
(ft AMSL)

1-1a 258,000,000 434,000 787.9
(A3)

1-1b 4,000,000 36,000 787.9
(A3)

1-1c 177,000,000 107,000 787.9
(A3)

2-1 475,000,000 711,000 778
(NAA)

2-2 811,000,000 1,418,000 778
(NAA)

Transmission Reliability Study
� During ONS shutdown periods, generator availability and transmission 

flows for all utilities operating along the Savannah River Basin could be 
affected.

Transmission Reliability Study

� A study was conducted by the Duke Energy Transmission Planning 
Department to assess transmission-related impacts during ONS shutdown 
periods related to the NAA (the only modeled scenario that resulted in an 
ONS shutdown event near the end of 2008).

� This study identified overloaded transmission lines and/or transformers that 
would need to be rebuilt or replaced and new construction that would need 
to be implemented earlier under the NAA.

� Results of the study indicated that loss of ONS would not cause the 
transmission system to fail.

� However, the study did identify overloaded transmission lines and/or 
transformers that would need to be rebuilt or replaced to reduce the risk of 
transmission system related problems.

� Cost estimates range from $16–$111 million, depending on whether the 
outage occurs during fall “valley” or summer “peak” conditions.  

Section 4.8

Hydroelectric Power Generation Incremental Gains/Losses

� An energy impact assessment was conducted to evaluate the incremental 
gains/losses in energy production between the NAA and A1, A2, and A3 for 
all six USACE and Duke Energy projects.

� Output from the HEC-ResSim model for each alternative included monthly 
generation for each plant and total volume pumped for the pumped-storage 
plants.

– Generation and pumping values were converted to dollars using on-peak (for 
generation) and off-peak (for pumping) energy values provided by SEPA.

� Differences in net energy values are greater during drought years, but tend 
to dampen out over long periods of time.

� The largest differences in energy value occur during drought conditions for 
the Duke Energy projects

– Jocassee Pumped Storage Station operations are severely limited when Lake 
Keowee elevations decrease to ONS operating limits.   

Section 4.7.1;  Table 4.7-2

ONS Replacement Power

� Only the NAA results in Lake Keowee elevations below 793 ft AMSL.
– Model results indicate that ONS would have been off-line starting 10/27/2008 

through early 2009.

� Using the monthly on-peak and off-peak energy values provided by SEPA, 
and an assumption that each week is comprised of 80 hours of on-peak 
energy and 88 hours of off-peak energy, the ONS replacement energy 
costs were determined.

Section 4.7.2

Conclusions

� Overall, most of the incremental differences between the NAA and A1, A2, 
and A3 are small in magnitude and occur infrequently.

� Differences in environmental and socio-economic impacts were only seen 
during severe drought events, similar to those experienced from 
1999–2002 and 2007–2008.

� Duke has recommended that the USACE delay action on the 
Comprehensive Report pending the outcome of K-T relicensing studies that 
could result in a preferred option different than the alternatives already 
analyzed.

Section 6.0

Next Steps

� The Comprehensive Report will be revised by early 2014 to include: 

� updated water use projections from Water Supply Study

� revised USACE Drought Contingency Plan (DCP) 

– any K-T Project operating scenario that becomes the basis of a Relicensing 
Agreement (RA).

– request for revision to 1968 Operating Agreement

� The Comprehensive Report has been posted on Duke Energy Keowee-
Toxaway Relicensing web-site (public site)

http://www.duke-energy.com/keowee-toxaway-relicensing/online-library.asp

� Any comments received on the posted Comprehensive Report would be 
considered in the revised Final Comprehensive Report

Questions and Discussion
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Keowee-Toxaway Hydro Relicensing 
(FERC Project No 2503) 

KEOWEE-TOXAWAY STAKEHOLDER TEAM MEETING 
Wednesday, March 14, 2012 

AGENDA 
 

Location: Duke Energy Wenwood Operations Center 
 425 Fairforest Way 
 Greenville, SC  29607 
 
 
10:00 AM Preliminaries 

• Introductions 
• Safety Brief 
• Agenda Review 
• Announcements 
• Meeting Summary Approval 
• Action Items 
• Update on Resource Committee and Study Team Activities 
• Relicensing Schedule 

10:20 AM Eastern Band of Cherokee Indians – Interests in Keowee-Toxaway 
Relicensing 

10:45  AM Composite Interest Statements – Workshop 

12:00 N Lunch 

12:45  PM Composite Interest Statements – Workshop – Continued 

2:45 PM Wrap Up 

• Round Table 
• Next Steps 

3:00 PM Adjourn 
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Stakeholder Team Meeting Summary 
Keowee-Toxaway Hydro Project Relicensing 

FERC No. 2503 
 

Date:  Wednesday, March 14, 2012 
Location: Duke Energy Wenwood Operations Center 
 
Team Members and Special Participants Present 
Juan Brown, Anderson Chamber 
Dyke Spencer, Anderson Chamber 
Jim Schoonover, AQDI 
Chuck Smith, AQDI 
Jen Huff, Duke Energy 
Jeff Lineberger, Duke Energy 
Bob Swank, FOLKS 
Ben Turetzky, FOLKS 
K.C. Price, Greenville Water  
Jim Burgner, Keowee Vineyards 
Art Holbrooks, Oconee County 
Chris Brink, Pickens County 

Marshall Brown, Pickens County 
Chuck Hightower, SCDHEC 
Erin Owen, SCDHEC 
Bill Marshall, SCDNR 
Phil Gaines, SCDPRT 
Wes Cooler, SC Wildlife Federation 
Tony Niemeyer, The Reserve at Lake 

Keowee 
Heather Nix, Upstate Forever 
Chris Starker, Upstate Forever 
Mark Cantrell, USFWS 
Tim Roberson, Warpath Development 

Tyler Howe, EBCI 
 
Facilitators 
Ken Kearns, Kearns & West Elana Kimbrell, Kearns & West 
 
Other Participants 
Fred Alexander, Duke Energy 
George Galleher, Duke Energy 

Steve Johnson, Duke Energy 
Wynne Grubbs, Arcadis

Sandy Campbell, USACE 
 
Stakeholder Team Members and Special Participants Not Present 
Pickens County Water Authority 
SCDAH 

Seneca Light & Water 

 
 
10:15 a.m. Introductions, Agenda Review, Announcements, and Safety Brief 
 
1. Kearns opened the meeting by welcoming participants and asking for introductions. 

He provided a safety briefing, asked for announcements, reviewed the agenda, and 
asked for approval of the meeting summary from January 25th. There were no 
comments; so it will be marked as approved on KTRel. He reviewed the action items 
from the previous meeting, noting that by now, most stakeholders have either held or 
scheduled their individual calls with Kearns & West to discuss their interest 
statements. Kearns mentioned what a stakeholder had previously said to him: that 
they have learned a lot about the relicensing process and this Project since they first 
drafted their interest statements.  In some cases, the interest statements were 
written two years ago, so it is a good idea to revisit them and see if they should be 
refined or adjusted. 
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Action Item: Kearns & West will mark the January 25th meeting summary on 
KTRel as “approved.” 
Action Item: Stakeholder Team Members who have not yet scheduled calls with 
Kearns & West will contact Kimbrell (ekimbrell@kearnswest.com).  
2. Huff provided an update on the activities of the Resource Committees. There are a 

number of meetings taking place and most of the studies have started or are starting 
within the next few weeks.  

3. Howe gave a presentation about the Eastern Band of Cherokee Indians and their 
interests in connection to relicensing (see 

Eastern Band of Cherokee Indians (EBCI) – Interests in the Keowee-Toxaway 
Relicensing 

www.ktrel.com for a copy of the 
presentation).   

4. Turetzky asked Howe if the EBCI support the idea of recreating Fort Prince George. 
Howe stated he supports the idea, as long as the three Cherokee tribes [EBCI, 
Cherokee Nation, United Keetoowah Band of Cherokee Indians] are involved so the 
project accurately reflects the Cherokee perspective. 

5. Kearns briefly reviewed the Integrated Licensing Process schedule, pointing out in 
particular FERC issued its Study Determination since the Stakeholder Team’s last 
meeting.   

Composite Interest Statements - Workshop 

6. Kearns explained he has developed a draft “composite set” of interest statements, 
synthesizing all of the Stakeholder Team Members’ individual interest statements, 
primarily by eliminating or combining duplications. Duke Energy will use the 
composite interests when they develop their first draft of the Agreement in Principle 
(AIP), and the Stakeholder Team will use them to evaluate that first draft AIP. The 
composite interests will become the target for what the Stakeholder Team would like 
the terms of the AIP, and eventually the Relicensing Agreement, to satisfy.  

7. The Operating Scenarios Committee (OSC) previously reviewed the Water Quality 
and Water Quantity sections of the composite interest statements to see if they 
agreed all interests are captured. They suggested a number of edits. Kearns 
incorporated their edits into the version presented today to the Stakeholder Team. 
The Stakeholder Team will review the other sections (Species Protection, 
Recreation, and Shoreline Management, etc.). They will also review the sections 
edited by the OSC to confirm agreement with their work. He emphasized when the 
composite interests are finalized, they should address all the interests of the 
Stakeholder Team. Some of the interests in the composite interests may conflict with 
each other, so these will have to be negotiated. Kearns noted the Stakeholder Team 
will have to think of ways to satisfy not only their own interests, but the interests of 
the other Team Members at the least impact to themselves.  

8. Kearns handed out three documents: 1) Interest Statements by Stakeholder Team 
Member; 2) Interests by AIP Category; and 3) Draft Composite Interests (see 
www.ktrel.com for copies of these documents). He explained the numbering system 
in brackets used in the first two documents.  

9. Cooler asked if the AIP categories are standard, boiler plate categories, and Kearns 
explained they are standard to a certain degree because they’re organized in a way 
that is familiar to the FERC.  

mailto:ekimbrell@kearnswest.com�
http://www.ktrel.com/�
http://www.ktrel.com/�
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10. The group reviewed the shoreline management section of the composite interests to 
evaluate whether it addressed all of the Stakeholder Team’s interests in that 
category.   

11. Afterward, they discussed their comments and questions about whether all of the 
Stakeholder Team’s interests had been addressed.  

12. The group decided if a stakeholder interest was covered under one category within 
the composite, it did not also need to appear in every other category it may be 
related to. If it is in one category, it will be addressed.  

13. Cooler noted that, to synthesize interests, some of the statements in the composite 
had become very general, whereas the individual interest statement had included 
more detail. Kearns agreed, and responded even more details for some of the 
statements will need to be developed later. 

14. The group reviewed the section of the composite interests on recreation and made 
notes to discuss at the next meeting. 

Action Item: Team Members will record their notes and conversations regarding 
the recreation composite interests to discuss at the next Stakeholder Team 
Meeting. 
Action Item: Kearns will condense the Shoreline Management and Species 
Protection composite interests even further (the recreation section will be 
condensed after the next meeting using the edits provided by the Team Members; 
the other sections will be condensed before the next meeting so the Team can 
review them already condensed).  
15. The next Stakeholder Team Meeting is April 25th. 

16. Kearns & West will mark the January 25th meeting summary on KTRel as 
“approved.” 

Summary of Action Items 

17. Stakeholder Team Members who have not yet scheduled calls with Kearns & West 
will contact Kimbrell (ekimbrell@kearnswest.com).  

18. Team Members will record their notes and conversations regarding the recreation 
composite interests to discuss at the next Stakeholder Team Meeting. 

19. Kearns will condense the Shoreline Management and Species Protection composite 
interests even further (the recreation section will be condensed after the next 
meeting using the edits provided by the Team Members; the other sections will be 
condensed before the next meeting so that the Team can review them already 
condensed). 
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STAKEHOLDER INTEREST STATEMENT STAKEHOLDER INTEREST STATEMENT 

Ande-rson Chamber Spencer, Brown AQOI Smith, Schoonover 

1. Env;'onmenl· GenerallEnvironment - GeneraQI50.D117) 1 Introduction Safeguard and promote the resldenlial quality of Rle in the Immediate vicinity of 

a. Adhere to good environmental practices throughout the FERC Relicensing process the waters of the Keowee-Toxaway Project Ftght to protect and enhance the nalural beauty 

[Environment - Genera1JJ50.D218J and aesthetics oflhe Keowee-TolBway Project area Provide positive cooperation to 

b. Account for how the operaUon of Keowee-Toxaway innuances othe. parts of the commercial development which 15 generally compatible Vt'ith this goal )Provided for overall 

hydrologic basin IEnvironment - GeneraQf3.6)[227] context of Interest Statement only, not Intended for AlP 0150.11324) 

c. Enhance a 50-year-old permit to enable beHer protection of the sunounding 2. Shoreline Management 001325) 

environment based on new science (Environment· Generaijf11 0228) a. Promote environmentally wise shoreline use and management,lnduding "green 

2 Economic Development )Economic DeveiopmentOSO 11118) space:wildHfe habitat, and biodiversity 018.6,9.1))216) 

B. Remain cognizant of how all lake levels In the basin impact the local economy b. Promote public safety through effective shoreline utilization and management, e.g. , 

IEconorric DevelopmenI1l2.1112251 management of boating densities In constricted waterways through such mechanisms 

b. Ensure that the nuclear power facility serves as 8 stimulus for future economic growth as expanding ninimum cove widths for matlna faci6ties . 018.20326) 

and not as an obstacle )Economlc OevelopmentIl3.111231) c. Strictly control and regulate commercial marina development, with particular anention 

3 Flows, Lake Levels (Flows, Lake LevelsIl2 .80120) 10 conslricted waterways 018.2.7.8113271 
a. Ensure that aM discharges downstream to Lake Hartwell are maximized.)Flows, Lake d. Resist efforts to promote commerdal or Industrial deveklpments on the lakes which 

Le.elsIl4.3112191 are inJurious to existing residential dBYekJpment andlor not dearly responsive to public 

b. Ensure that good communlcation exists between Duke and USACE with regard to lake demando/needs 018.2113281 
level management. )F~, Lake Leve""5 8R2261 e. Ensure residents'lnteresls are represenled in public-private partnership discuss/ons. 

c. Ensure lhal1he Duke drought management ptan works In conjunction with the 0(7·7113291 
USACE's plan at HartweM, Russell, and Thurmond rl!Servoirs. IFJows, Lake f. Promote compaUbiity between Duke Energy and local governments for 

Le.elsIl4.1112291 developmental plans, polid~, and plocedures me 4D3301 

4 Tourism, Fisheries, Recreation [Tourism, Fisheries, Recrealion]J50 01191 g. Mininize habitat and recreattonallosses from shoreline eros/on and development; 

8. Ensure that future management of Keowee·Toxaway enhances opportunities to islands require spedal cons/deration DIS 5,9.1D331) 

promote tourism through Improvements to nshing and other recreational aspects ofthe h. Efininate tiHer on the shoreline Dl87)13321 

bas/n [Tourism, Fisheries, Recreation)[7.2D224) I. Improve shoreine vegetation buffers 018.5,107)1333) 

b. Maximize the generation of commerce associated with all lakes in the basin . [Tourism. 3. Recreation 001334) 

Fisheries, RecreationIl50.D223) a. Provide for safe, low·cost (free where practicabfe) pub~c reaeational opportunitles for 

5 Wale, Quai1y !Wate, Quai1ylll0.7111161 both res/dents and nonresidents of the ProJect waters Immediate area. 0[7.1D215) 

a. Further enhance water qua~ty with every decision. This aspect is critical to the b. Ensure pubtic recreational opportunities are responsive to documented public 

healthy future of our basin. Most of Anderson County Is served by drinking water recreational demands/needs, oppose aHempts to develop recreational faciHties for 

from Lake Hartwell that is downstream of Keowee.Toxaway Water quatity Is of which no pub&c demand or need has been demonstrated, e.g , RUN Studies. 

paramount importance for the future of the County. (Water OualityJll 0.6JJ222) 0(7·7113351 
6 Wale, Quanti1y & Supply !Wate, Quanti1y. Wate' Supply!l3 5111211 c Ensure public recreational facilities are in the best interests of the lakes in terms of 

a. We need 8 good handle on the volume and needs 0' the basin for future planning with water quality, erosion, etc. 0[7 311336) 

neighboring states that are seeking new water sources. Mode~ng efforts performed in d. Promote boating safety through such measures as boating density aHeviation to 

the K-T project can provide a good platform for future work In water resources planning constricted waterways, posting of speed limits in constricted waterways; and effective 

in SC with buy-In from key regulatory agencies . (Water Quantity, Water enforcement of boating regulations. 0[7 811337) 

SuppIy1l3.6112201 4. 
e. Assess the economic viability of proposed recreational facilities 0[7.2)(33e) 

Wale, Quai1y and Quanll1y 0013391 
a. EHmlnate ilter in Pro)ed waters . 0110,7)1340) 
b. Ensure a proactive approach tD maintaining excellent water quaHty in Project lakes. 

1lI10.1JI341I 
c. Ensure an abundant and lhriving aquaUc habitat and biodfve~ty In Project takes . 

1lI2.3113421 
d. Guard against invasive/exotic spedes 0I9.21f343) .. Ensure comrritments to water resource users, present and future, are maintained In 

balance and do not exceed the Project's capacity andlor the reasonabfy projected 
supply ,al. 013.2113441 
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STAKEHOLDER INTEREST STATEMENT STAKEHOLDER INTEREST STATEMENT 

5. 
f. PrOliide tor an effective regional drought management response plan. 014 .211345) 

Duke lineberger, HuH Cunu,al ll1ll3461 . Protect identifiable archeological, historical, and cultural sites Dl6311347) 1. Retain substantial long-term operallng nexibility for the Keowee-Toxaway Project to support 
efficient cost-effective electric saNlce to Duke's customers. (Water OualityIf3.7))1) 

a. Maintain system value of hydro stations for peaking, lake Javel yariabi~ty. voltage and 
load support 012.41121 

b. Mininize risks of Project operations on regional thermal power plants. 0[2.4,3.7)(31 
c. Develop a Maintenance and Emergency Protocol for the ProJect to manage 

expectations during certain abnonnal conditions IOperationsIl5.JJ4) 
2. Maintain the linited water supply to support effective operation of existing and future power 

generation stations while also supporting other stakeholder interests 0I37)15J 
a Consider existing and potential future (e.g., SO-yr look ahead) water demands In water 

quantity models used to support decision making. 013.606) 
b Maintain Normal Operating Ranges for Project reservoirs that balance Project 

operating flexibility with other stakeholder Interests (e.g., recreation aquatic habitat, 
aesthetics. etc) dutlng normal conditions 0(2.8][7) 

c Develop a Low Innow Prolocol for the ProJect to provide a coordinated response by 
water users (Including those with larga water intakes within the Project and \he 
USACE and SEPAl to manage expectations during dry periods m4.11181 

d. Par1ner with other water users tD Improve water quantity management 013.6,4 3n9) 
3. Address ProJect-relal~ reCfeation Issues with sustainable, cost·effective solutions. 011.7)(101 

a Cons!der existing and potential Mure (e.g , 20-yr look ahead) recreation needs In 
recreation plan deveJopmenl. 0[7.7))11) 

b Maintain safe , adequate. and cost·effective public recreation access to the PrDject 
0(7·111121 

c. Enhance existing partnerships and estab&sh new partnerships to continue Improving 
pubic recreation access to the Project. 0[7 7))13) 

4. Maintain a comprehensive, responslve and cost-effect lake services program OIe.31114) 
a. Accommodate multiple reservoir uses while maintainIng the power generation and 

environmental functions of the lakes. Dl3.6,3 7,81,9.5015) 
b. Retain reasonably enforceable lake use pennitting criteria OJ8.31l16) 
c Establish the most appropriate review cycles and modification ftexlbiHly for shoreline 

management plans and guidelines OIe .41l17) 
d Recover reasonable costs associated with the lake services program. 018 .31118) 

5 Achieve an appropriate and timely balance of stakeholder interests 0150 ))19) 
a Addr~s Project·related Issues with sustainable, cost-effective solutions. 0150.)[20) 
b Identity aN stakeholder types and provide meaningful opportunitiB'S for their Input into 

the relicensing pfOC8S$ priorto Ucense AppHcation fiHng 0150.021) 
c Thoroughly consider the stated Interests of all stakeholder team members. 0150.1122) 
d Estabish basic respect. trusl, and a spiril of cooperation between stakeholders and 

Duke 0150.11231 
e Identify and evaluate athievable mulual-galns proposals mSO.)f24) 
f Consider trade-offs to addres.s stakeholder interests 0I50.H25J 
g Develope Relicenslng Agreement prior to filing the Ucense Application that addres.ses 

stakeholder interest while mlnllT'llzing risks and uncertainties for Duke (e.g ._ 
re.openers, appeals, legal challenges, adaptive management, mandBtory conditions, 
etc) 0150.11261 
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STAKEHOLDER INTEREST STATEMENT STAKEHOLDER INTEREST STATEMENT 

Eastem Band 0' Cherokee Indians Howe FOLKS Turelzky. Swank 

1. Complete Section 106 36CFReOO consultation to address archaeological and cultural topics 1 Improve water quaRty. [Waler QuaHtyll1D 7]195) 
)tiiSloric Properties, Shoreline Managemenl1l6 1D301) • Decrease nutrients entering and In the lakes [Waler Quality))1 0 21196) 

b Decrease fecal contamination enlering the lakes from sediment or other sources 
(Waler Quali1ylll0.211971 

c. Diluted oxygen levels (Water OualityJll0 41198) 
d. Manage and mitigate for erosion (Including Islands) IShoreline 

Managemenl1l8.5ll1051 
e. Reduce sedimentation and Its impacts on water quality (Water Qualitylll0.2D991 
f Minimize or rritigate for wator quality Impacts of current and possible future 

pumped·storage activities. (Water QuaRtyDl0 5111001 
2 Preserve area aesthetics IEconomic Development, Land Usell50 11101) 
3 Ensure that access areas are safe, clean, well-managed and that other areas around the lake 

are not inappropriatety used and uashed IShoreNne Management)[7.60'02) 
a. Maintain access areas undel direct Cklke management instead of leasing to other 

entities.)Shorelne Managemenl)[7.611103) 
b. Increase awareness and enforcement of existing rules for lake un )Shorefine 

Managemen11l8.3111041 
c. Ensure development of commercial marinas Is apprapriatety managed and regulated 

IShoreine Managementll8.2111061 
d. Improve shoreina habitat ISholeine ManagemenIH9.111107) 

4 Keep lake levels high !lake Leve1s1l2.4111081 
a. Reduce the range of nuduation around ~llevels.ILake LeveIs1l2 .~0109) 
b. Improve access Brea buffer vegetation )ReCleation)[7311113) 
c. Ensure lake levels thai maintain shorenne habitat.lLake Levels)[2.311110) 

5 Preserve, protect and expand recreation areas.)Recreation)[7.311111) 
a. Improve access area boat ramps (Recreatlon)[7.30112) 
b. Improve and add faditlesln CUrTent (Juty, 2010) Recreation Management Plan first. 

[Recre.tionl17·31J11 41 

I 
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STAKEHOLDER INTEREST STATEMENT STAKEHOLDER INTEREST STATEMENT 

Greenville Willer Bereskin, Price Keowee Vineyards POA Burgner, Berenz 

1. Protect the current high quality of the raw water. [Water QuaHty))10.1))2S2) 1 MaIntain the natural beauty of the lakes and 5hore~ne habitat OJ8 111304) . Protect customers from potential heahh risk posed by a decrease in water quafity 2 Fosler safe and courteous boating through signs safety promotions etc 
(Waler QuaH1ylll0.lll2511 IRecreationll73D3131 

b Prevent the need for more expensive treabnent that would arise from a decrease in 3 Continue Inspections and incident reVl8WS to ensure the Integrity of Keowee and Jocassee 
water quality. [Water OuafityO 1 0.11(2401 Dams is not jeopardized even during natural disasters )Dam SafetyJfl1 11314) 

c Reslrict operations that increase turbidity loads, which would adversely impact the 4 Ensure the emergency back·upto the Oconee Nuclear Station Is reliable OJ11 0315) 
water plant's waste handling operation. treatment costs, and volume of waste 5 Maintain or improve the quatity of waler In Lake Keowee and Lake Jocassee {Water 
generaled. (Waler Quai1ylll 0.11(2411 Quai1ylll0 7113051 

d Protect water so that adjacent land uses do not adversely Impact water quality 0 e e Implement procedures to help malnta n a more constant level In Lake Keowee (Lake 
Increased pollutant loads due to septic sY5tems, lawn care products, erosion) [Water Levelsll2.4113061 
Quality, Shoreline ManagementJ(8 7,10.1))237) 7 Have a notification system to Inform the pub~c before Lake Keowee levels change by one foot 

2. Protect and maintain water quality and quantity for potable water suppties [Water or greater Within a 2~ hour period ILake Levels)(2 50307) 
SupP/YD32 3.4,10 1112421 8 Develop better models to help malntaln lake levels during drought condItions by Rmiting 

• Ensure that the public's health is not Jeopardized by having poor water qua~ty or downstream discharges before take levels are critical)Lake LevelsH41))308) 
reduced supplies that reduce consumption or sanitation. {Water Suppty, Water 9 Continue to provtde quality recreabonal opportunilles for boaters. swimmers. and fIShermen 
Quai1y1l3.2,3.4,10.11(2361 IRecreationl17 4113091 

b Ensure investments In the treatment and distribution of potabfe water are fully realized 10 Continue to promote programs to keep unsightty trash deposits from forming and maintain 
(Waler SupP/Ylll0.1112351 promotions to instaH a mndset that lIash pickup is everyone's r8spon$/bikty 

c. Minimize treatment techniques by malntalnlng and protecting waler quality to IRecreationl17,3113101 
established high levels (Wate, Quai1ylll0.11(2341 11 Continue to be a desirable corporate citizon that will not adversely affect property values 

d Protact and preserve the drinking water supplied 10 approrimatety 450.000 people in adjacent to the lakes Dl50 031 I) 
Anderson, Greenville, Laurens. Oconee. and Pickens County [Water 12 Davelop new relationships with civic organizations to Improve pubbc areas such as islands 
SupptyIl3.2.10 11(2331 and beaches )Recreationsl[7 7)1312) 

e Ensure that water quantities, as approved In the agreement executed between 
Greenville Water and Duke Energy dated January 31,1973 and as approved by order 
of the Federal Power Commission dated July 11, 1974, Bre available to continue to 
drive the regional economic engine and to sustain the high quality of life enjoyed by 
residents In Greenville, Pickens, Laurens and Anderson Counties [Water 
Supptyll3 1.32113481 

3 Preserve the safety and security of our intake structure )Securtty)[7 80232) 
a. Prevent watercraft operation from posing a threat to water quality )Security)[7 8)(238) 
b. Ensure that sanitation facilities are abundant and located appropriately to minimize 

any untreated waste from entering the water suppty or any unauthorized access to 
Inlake faciities ISecuri1yI17.3ll2431 

c Minimize security risk by control1ing access to the lake )Security)[7.8)(244) 
4 Maintain lakes at suitable leveb (Lake Level$)(2.7))245) 

B. Ensure that water suppty Intake strudure Is operalional. (Lake Levels02 7))246) 
b. Manage shoreHne erosion.ILake Levels1l8 5U247) 
c Operate lakes such that appropriate storage is available to meet estabished 

obligations !lake LeveIsI14.31(2481 
5 Establish appropriale now reglmes.IFlows1l4 31(2531 .. Ensure that now releases a,e based on good science )FlowsIl3.61(249) 

b. Base now release regime decisions on good Information )FlowsIl3.6,4 31J239) 
c Establiish now protocols respond appropriately to obtain desired resutls 

JFlowsll4 31(2501 
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STAKEHOLDER INTEREST STATEMENT 

NC OENR Davis, Clark 

1 CPR Incorporate Information outlined in 200e update of the NC SlalewKie Comprehensive 
Outdoor Recreation Plan (SCORP) concerning recreation trends and future demand 
(wwwncparksgov/AbouVpfansiscorpimain.php) )Recreationlf7.7)(297) 

2 CPR Consider and address potential enVironmentll1 impacts to Gorges State Park assooated 
with reservoir/dam management activities {Spedes ProtectionIlG.6D298) 

B. OPR: Specific concerns Include waler level maniotgement, water quality, and shoreline 
erosion management. (Shoreline ManageMent. Waler Quatity)f2.8,10 7](299) 

b. Avoid rapid water level changes lLake LevefsIl2.4J1302J 
c. Avoid prolonged kJW lake levels )lake leveIsJl2.4'[3031 

3. CPR: Management af powerline right-of-waysleasements within state property is done In 
accordance with OPR po~des to ensure protection of rare spedes habitat, water quality, and 
minimze the Introduction/spread of exotic invasive species. 0150.113001 

4. OWO: Maintain water quantity in NC water bodies such that all outstanding natural and 
recreational uses are furty supported [Recreationn3.3,10.7]J1221 

S. OWO: Maintain water quatity In NC water bodies, particularly those that are designated as 
Outstanding ResourcelHgh Quality Walent such as the Horsepasture River (see map) 
(Waler QuaitylllO 3111231 

6 , OWO: Develop drought contingency planning that balances a~uatic ire needs wilh hUman 
needs because hydroelectric dam operation can s}gnificanUy impact upstream waters during 
drought situatlons {Water Quanlity, OperatlonsIl4 111124) 

7. NHP: Intrease knowledge of rare spedes and their habitats in relation to potential pt'o}ed 
impads to NC tributaries ISpecies Protectionll9.5lfl2SJ 

a. NHP: Please provide NHP wilh rare species dala collected as part of this relicensing 
effort since NHP has relatively few records In th"'r database for aquatic species within 
the Savannah River Basin (SRB). (See contact) , (Waler Quantity, 
Qperation_1I9 SB1261 

b, NHP: Please coordinate fish survey data collection with the NC WRC since they will be 
conducting IIsh surveys in SRB in 2010 (see contact) IAquaticsD9.5111271 

8. NHP: Protect and improve water qua~ty and water quantity to ensure optimal conditions for 
species Inhabiting NC tributaries )Aquatics, Water QuaSty, Waler Quantity1l9 1,10711128) 

9, NHP: Implement planning measures that will rrinlmize ecological habitat Ifagmentation 
IAquallcs. Waler Qua~tyIl9 . 1111291 

STAKEHOLDER INTEREST STATEMENT 

Ocone. County Holbrooks, Gadsby 

1 Construct and maintain safe and properly operating structures and faci~l:ies ISafety)[7 311188) 
a. Mlnlmzs risks to person and property . ISafetylf7.8J)187) 
b. Provide for stabilty in use and access.lSatety)(7, 1 ,7."Jl186) 
c. Promote planning and efficiency In govemmenl.lSafetyJ[7.7])18S1 

2 Protect and conserve natural resources [Environment - GeneraijI50,)f1751 
a. Unit unnecessary negative Impacts that may stem from the operation [Envlronment-

Generaijll1 ·1I1B41 
b. Mitigate Identified problems. )Environment - Generaij)50.DI91) 
c. Conserve sensitive areas unsuilab~ for development. [Environment -

Gen.ramB l111B31 
d. Compty with federal and state mandates [Environment - Generaij(7.80182) 

3 Prolect waler quaity (Waler Quaitylll0.7Il1Bll 
a. Perform duties estabfished through police powers delegated by the stale to protect 

health. safety andwell"e (Waler Quaitylf7 6111801 
b. Implement goats related 10 protection of water quaity set rorth in the Comprehensive 

Plan (Waler QuaHtylll0.301791 
c. Recognize responsibiHty as steward of the 'head ' of the watershed (Water 

Quaitylll07l117BI 
d. Comply with fedaTilI and slale mandates (Water auaHtyDl0.3H177] 

4 Proted walel quantity (Water QuantityIl3.SJ)1761 
a. Implement goals related to protecting water quantity set forth in the Comprehensive 

Plan (Waler Quantityll3 BII1951 
b. Maintain the adequat., quantity of water needed 10 both serve today's needs, and 

provide fOI a prosperous future for Ihe people of Oconee County. )Water 
Quantityll31111901 

S Manage of land use ILand UseJJ8.1JJ189J 
a. Identify levels ofservlca needed to provide for population density near KT.ILand 

Us·1I11·B2091 
b. Ensure that land use policies and regulations are adequate to accomplish the goals 

set forth In Comprehensive Plan. )Land UseIf8.41(210) 
c. Avoid possible incompatibl6ty or connid between county standards and Shoreline 

Management Plan andlor other Duke Energy policies and requirements.)Land 
UsellHII2111 

d. Promote standards applicable near the lake that Improve the &vas of all Oconee 
County resktents. (Land useIl8.102071 

6. Maintain tax revenues from Keowee-Toxaway Prolect . )OlherIl50.112D61 
a. Enhance services, faaRties , and OIIerall quaWty of Hfe for the citizens of Oconee 

County· IOlherIlSO·1I2051 
b. Proted Oconee County's greatest slngle source of tax revenue lOtherll50 D2041 

7. Enhance econornc developmenl.lEcononlc DevelopmentD50.)I2031 
B. Ensure that Keowee-Toxaway lakes continue to anract investment to the region . 

[Econo""c Oevelopmenl050.1120BI 
b . Expand lake-related tourism as a component of econorric development.)Econorric 

Oevelopmenllf12112021 
c. Secure anticipated benefits to th., local economy from facl~1y maintenance and 

upgrades.)Economic Oevelopment)(7 2.7.31[2011 
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NOAA NMFS Brownell, Mastry 

1. Protect and enhance water quantity and quafity In the Savannah River. Dl3 3,10.7]1411 
B. Proted and enhance ecological tIow5 In the Savannah River below Claf1('s Hill I 

Thurmond Dam through coordination with USACE and development of a 
comprehensive water control plan for the Savannah Basin 013.3,9.611042) 

b Recover diadromous fish migrations and populations in the Savannah Basin Dl9 31144) 
c Recover diadromous rare threatened and endangered fish species in the Savannah 

Basin Dl9 304S1 
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d. Use Keowee-ToXBW3Y lakes as tools In anractlng potential business 10 the ar88 
[Economic Oavelopmenllf1.2112001 

B Enhance recreation jRecreationJJ7 4Ji199) 
a Utinze Keowee-Toxaway lakes as stgnlficanl resources in effort to promote 

eco-tounsm In Oconee County )Recrealionl(7201981 
b Ensure adequate pubHc access to lakes IRecreation)[7111197] 
c Expand pubic-private partnerships to Increase recreational activibes in most 

cost-efficient manner possible [Recreation)[771)1921 
9 Enrich the quaWty of~te tor Oconee County citizens []J50 0196) 

a Promote the continuation of what has become a major component of the county's 
Identity 0 e Ihelak .. ) OISO B1941 

b FaciHtate the expansion of a talented dIVerse, and relabvely prosperous population 
base attracted to the region In large part by the existence ofthe lakes. 0(7.2111931 
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STAKEHOLDER )NTEREST STATEMENT 

Pickens County Water Authority Rudolph, Breazeale 

1. Water Quantity (Water Quantity))3 8))318) 
B Equita~e future water quantity a)locations (Water QuantityIl3.2.l.7J131 91 
b Ensure adequate future water supply for Pickens. County [Waler QuanijtyH3 2113201 
c Perml future Inlake structures for Pickens County {Waler Quantilylll.2.8 111321J 

2 Water Quaity (Water QuaityUl0 7U322) 
a Maintain high water quality (Water Quaijty))l 0 7))323) 
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SCDNR Marshall, Vejdanl 

1. Protect and enhance aquatic resources IAquaticsll9.60S91 
8. MlnlrrrZ8 fish entrainment mortaity and mitigate for losses.jAquaticsIl9.4l1S01 
b. Stabilize lake levels during spawning season to promote reproduction of fish 

)Aquatics)(2.2))61) 
c. Protect and enhance shoreHne and linoral habitats for aquatic species 

)Aquatics))8.1 ))62) 
d. Implement long-term monitoring strategies to ensure protection of key aquatic species 

end to appraise restoration and enhancement efforts.IAqueticsIl9.S0316) 
o. Proted and enhance Rare, Threatened, and Endangered (RTE) species, species of 

conservation concem, and relaled critical habilats.IAquatJcsI19.31163) 
f. Protect and enhance water quelity 10 meet or exceed state standards and current use 

classifications thai pt'olect and p4'ovide for fish and wlkjlife habitat. contact recreation 
and public water supply (Water Ouaity))1 0.3))64) 

g. Enhance habitat and now condllions In tailrace, downstream river reaches, and 
bypass areas. )AquaticsU9 l1J65) 

h. Minimize spread of exotic, invasive species and track viability of key conservation 
species already impacted by Invasive species.)Aquatlcs, 'Mkjlife and 
BotanlcaQ)9.21J67) 

I. Proted aesthetic resources al the KT Project, In particular the views from Lake 
Jocassee and from Jocassee Gorges Natural Resoun:8 AIea.)Recreation)£7 .4113171 

). Reduce negative effects to stream fish populations caused by habitat fragmentation 
and isolation resuttlng from dams and lakes and monitor viability of key conservation 
spedes potentialty Impacted by fragmentalion.)Aquatics09.10681 

2. Protect and enhance wildlife and botanlcallesourtes. IAquaUc:s, Vllikflile and 
Botanlcal))9.6))68) 

a. Proled and enhance RTE species, spedes of conservation concern, and related 
critical habitats. [Wldlife and BOlanicaQi9.3J(69) 

b. Proted and enhance environmentally sensitive areas and natural communities of 
concern. tAquatics, VllildMfe end BotanlcaijJe.1 ,9.1)[70) 

c. Proted and enhance riparian vegetation and habitat areas on shorefine. [Wldlite and 
Botanlcaq)8.1 ,9.1 ))71) 

d. Increase acreage of protected nalural areas [Wldlire and BotanicaQI9 11(72) 
e. Minlni,ze habitat losses tram shore~ne erosion and development ('Mldife and 

BotanlcaQ)8.5,9.1))73) 
f. Minlrrize spread of exotic, invasive species (Wldife and BotanicaQI9.21£741 
g. Improve management of powerline corridors to protect and enhance habitat conditions 

3 
. and minImize environmental impacts (Aquatics, WiIdNfe and BotanicaQ)9.6][7S) 

Malntam and enhance recreation access areas and fad8ties for the pubic 
)RecreaUon))7 3))76) 

". Expand and improve existing araas and fadlities to meat user needs. 
IRecreation))7.3))77) 

b. Develop and locate new areasJfadlities based on asse5Sment of user needs and 
carIYlng capacity IRecreationJl77))78) 

c. Increase land areas designated for Qutdoor recreation a~ Wild.fe conservation 
)Re"oation))7.5,91))79) 

d. Design and manage access areas and facilities to mininiza crowding and safety 
problems. )Recreation))7.7))8D) 
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STAKEHOLDER)NTERESTSTATEMENT 

Pickens County Brink, Brown 

1 All categories are Important The KeoweeyToXBway Project has and will continue 10 playa 
prime role in the grow1h prosperity. and qua6ty (If lite In and of our county.IAlijISO.III721 

a Protedion of ,,,source IAlijJ81}{171) 
b CompaUbiily 0' land uses )A1ij)8.4))170) 
c Access for tourism, Economic DevelopmenllEconomic Oevelopmentll7.1 ,7.2))165) 

2 Ensure access to ALL (Tourism. Economic Developmenl)[7 1))1731 
a Access 10 lakes [Tourism. Economic Development)[7 111174) 
b Services for project users [Tourism, Economic DevekJpmenl][7 411168) 
c Mix ofactive/passtve uses [Tourism Economic OevekJpmenl)[7 401671 

3 Land use compatibl~ty with surrounding property (Land UseIl8.411166) 
a Develop county land use categorieslland management controls to allow for bolh 

enjoyment and protection of the resource )Land Usell8 1)1 311169) 

,. 

STAKEHOLDER)NTERESTSTATEMENT 

e Design facilities to be ADA accessible IRecreationj(731181) 
f ImPfove safety and law enforcement among recreation users IRecreationl[7.eIl82) 
g Maintain traditional recreation uses, Including hunting and fishing and conserve the 

natural resDurces on which they depend IRecreation07 4,8 11183) 
4 Improve water resource management to protect water quatity, fish and wikfMfo resources, and 

navigation and meel present and future water supply needs [Waler Quantity, Operations, 
Water Quantity))3 5))84) 

• ImprovelnformatJon. plans, and procedures for making eqUitable water management 
decisions [Water Quantity, Operations03 6,4 3085) 

b Balance water resource user needs to protect natural resources wilhln the 
Keowee-Toxaway Project and the larger Savannah River Basin [Water Quantity, 
OperationsIJ3 31J86) 

c Conserve raurvolr levels and prated adequate downstream now during droughl 
conditions [Water Quantity, Operatiom;04.11I87) 

d Control land uses and deve50pment practices. to prated waler quality conditions. 
)Shoreino ManagomentU81,8 3,10.2))88) 

5 Protect cultural resources )Cultural ResourcesJlB 3))89) 
a Protect archeological and historical sites from human and natural Impacts tCultural 

RosourceslJ63U90) 
b Increase pubWc awareness of the history of the area prior to Inundation and the 

archeological resources that were inundated by the lakes )Cultural 
Resources06.20911 
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STAKEHOLDER INTEREST STATEMENT STAKEHOLDER INTEREST STATEMENT 

SCPRT Gaines, Dudley 
7 Create econorric opportunities through tourism to the area. [Tourism, 

Sodo·Econorrics07.4111601 
1- Implement Dutdoor recreation Improvements 85 planned In 2008 Recreation Management a. Develop lodging & canoe/)t8yak fadlify on 15-acre lake at Keowee-Toxaway Stale 

Plan (approved by FERC on Ju119, 2010) IRecrea/lonl17 3,7,101461 Park. [Tourism, Socio-EconomlesD7 311159) 

a Complete improvements at Devils Fork State Park - e:dend/enhance 3 access areas b. Upgrade/expand trails In upstate area Qncluding Palmetto Trail connections) 

[Recreationl17,301451 [Tourism, Socio-Econonics)[7 3J1158) 

b. Compklte improvements al Keowee-Toxaway State Park - canoe/kayak access, c. Expand parking at Devils Fork Slate Park to provide additional boat, swhnmino. kayak, 

parting, and shoreline stablNzation. and additional parking at visUor center and SCUBA opportunllies (culTent usage constrained by parking Bvallabllity) . 

[RecreaUonl17·3111441 [Tourism, Socio-EconomicsJl7 3J1157] 

c. Complete Improvements at other actoss areas as Iisled.)Recreation)(7.3J)149J d. Use lakes as basis for sustainable development and regional draw [Tourism, 

2, Provide adequate pubHc outdoor recreation resources 'or the future.)Recreation, Public Socio-Economlcs[17.4111481 

Accessl17·11l1431 e. Create birding and wildlife watChing opportunities [Tourism, 

a. Meet future water-based recreation demand caused by population growth and Socio·Economlcsl17·41l155[ 
changing recreational activities.)Recreation, Pub'c Access)(7.4,7.7])140) 8 Maintain significant undeveloped shoreline IShoreline Managementll8 .61l1 53) 

b. Meet Mure demand for other outdoor recreation (walking, biking, picnlclting, unknown a. Keep lakes "attractive- 10 local users and visitors - scenlc views, good fishing. high 

needs, etc .) due to population growth and changing recreational activities. water quality, etc.)ShoreHne Management)(7.4J)152) 

IRecreation, Pubic AccessJ(7 38142J b. Satisfy future need's for public outdoor recreation. )Shoreline ManagemenlJ(7 .7]1151) 

c. Maintain/upgrade Devils Fork Stale Park and Keowee-Toxaway State Park Area to 
c, AHow -nexlbllity" for tourism (public resort, guide services, etc.) but not such that it is 

exceKent ccndition, providing/enhancing a variety of recreational opportunities detrimental to overall gaats IShoreHne Management)(7 211150J 

lRecreation, Pubic Acce5sl(7 311141J 
d. Exlend lease of Oevits Fork Slate Park through ife of New Utense IRecrealion, 

Public Accessl17.6111l01 
e Maintain/enhance other lake access opportunities (access areas, Islands, commercial 

areas, Impromptu sites) ror public reCfeation IRecreaUon, Public Access)(7 1JJ139) 
r, Expand non-boating access on the lakes (plerlbank fishing, picnicking. swimrring, 

trails. etc.) )Recrealion, PubHc AccessJl7.4Ji147J 
g. EstabHsh planning process (studies, plans. implementation funding) for periodic 

updates to Recreation. Management Plan and proposed Improvements.)Recreation, 
Public Access[17,7[1137[ 

h. Promote physical exercise and healthy active ~festyles (Recreation. Public 
Accessl17·401151 

l. Maintain sufficient water levels In Lake Jocassee for boaters )PutHic Access)l2.51f136J 
e. Keep water level high enough for all boat acc;eS$ ramps to be used during the 

recreation season.)Public AccessJl2.5,7 .311135) 
4. Improve revenue at State Parks . [Tourism, Socio·Economicsl£7.2D134) 

e. Maintain/enhance Devils Fork SP revenue through user fees , lodging, camping , retail, 
and other services. [Tourism, Socio-Economics)(7.3)1133) 

b. AcId resourceslfacilitiesfactivities to attract more vlalloBirevenue to Keowee·Toxaway 
State Parte [Tourism, Sodo-EconcmicsJ(1_3111321 

c Add restroom facility for walk-In tent sites al Devils Fork State Park (added aner Initial 
park davelopment). [Tourism. Socio-Economcsl(1.7J)138) 

5 Enhance the new Jocassee Gorges Visitor Center wtth exhlt:Wts that showcase Native 
American history of the region )Cuttural ResourcesJJ6 2.6.31115.) 

6 Provide lake access at Keowee-Toxaway State Park (lake park with very linle access to the 
waler) IPubic Accessl1711116ll 

s, AcqulrelJease adjacenlland that would Increase access opportunities. IPublic 
Access[17,6,7,7[11621 

b. Add/enhance lodging, trails, fish pier. canoe opponunitles, etc.)Pubtic 
Accessl17·301611 
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STAKEHOLDER INTEREST STATEMENT STAKEHOLDER INTEREST STATEMENT 

SC Wildlife Federation Cooler, Hargan Seneca light & Water Faires, Martin 

1 Pro,ect wildUe and wildile habilat Dl9611461 1 Serve existing and future potable waler requirements for citizens of Seneca and Oconee 
a Ensure terrestrial and aquatic hat:Wlat remains high quality 019.1047] County. [Water Supplylll.21(27[ 
b Ensure terrestrial and aquatic habitat retains a high level of biodiversity OJ9.11148J B. Maintain existing SeneCa/Duke contract. [Water Suppty1J3.21f28J 
c Guard against actions which may encourBge proliferation of Invasive/exotic terrestrial b. Assist in maintaining the lake's water quality [Water QuaMtyDl0.6D29) 

and aquatic spedes []J92D49) 
2 Protect cle.n water 0110,7[1501 

e Balance development and recreation Interesls With water quality. 0(7.4.10.7])51) 
b Ensure high quaflty ecosystem in the Laka Keowee and Lake Jocassee watersheds is 

maintained 019 60521 
3 Protect land 017 5,8 6,9.60531 

a Advocate land use measures which balance development and recreation Interests 
with protection of diverse ecosystem 0(7.5,8 .3.9.51154) 

4 Improve recreational access {](7111551 
e Ensure a sustainable level of pub~c access to the natural resources provided by the 

impoundment of lakes Keowee and Jocassee. [)[1,1I1S6) 
b Advocate for pubic use of natural resources provided by the impoundment of laxes 

Keowee and Jocassee compatible with maintaining high water qua6ty and a high level 
01 biodiversity 017 9,9 1,10 7[157[ 

c Advocate for protection and expansion of pubic lands adjacent to the 
Keowee-Toxaway Project 0(75058) 
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STAKEHOLDER INTEREST STATEMENT STAKEHOLDER INTEREST STATEMENT 

Upstate Forever Starker. Nix USACE Bramlette, Bailey 

1. Protect and Improve Water Suppies [Water auantitylJ3.21f272] a. Excellent Duke relationships [Water OuantityJlSO.JJ284] 
a. Manage lake levels such that water qua6ty, fish and wtld~fe habitat, recreation. and b. Storage balance agreement (Water OuantityJl4.3JJ285] 

economic uses of the lake are maintained or improved (Water QuantitylI2.1 ,2 3, 2 5, c. Keowee Releases Control 25% of Hartwell Sub basin [Water Quantityll4 3112861 
2.6112621 d. Manage system as a whole basin from North Carolina to Tybee Island (Water 

b. Manage releases to meet the needs of and protect downstream uses while balancing Quantityll4 3112871 
upstream needs. [Water QuantitvU3.6U263] e Greenville Interbasin Transfer [Water SuppIy1I4.31[288] 

c. Ensure adequate supp6es for cunent and future uses 'Nithin the project basin and f Downstream stakeholder consideration and compensation [Water SupplYII11 ][289] 
throughout the Upstate region. (Water Ouantity))3.2](266] g Drought restriction observance [Water SuppIy1l4.2][290] 

d. Improve drought response practices within basin and Upstate region as appWcable h Oconee nuclear Infrastructure limits Keowee elevation 0I4.3](291J 
IWater Quantltyll4 2112671 I Oconee Nuclear Jocassee NsacrificedN 0I4.3](292J 

2. Increase protection of land around reservoirs ]land UseIl9.1I1273) I Oconee Nuclear Equitable pool levels for upstate lakes 0I4.3JI293] 
a. Increase protection of private lands through the use of conservation agreements 

JLand Usall9 1112681 
b. Place an additional 1 0,000 acres Into public management. [land Use09 1][269] 
c. Protect Important andlor critical habitats, Including Important Bird Areas [land 

Use1l9.1IT2701 
3. Protect and Improve Water Quality [Water Quality))1 0.7])274J 

a. Improve dissolved oxygen levels reduce oxygen depletion due to decay of organic 
matter at the hypolmnlon level; reduce levels of metal as a result of oxygen depletion, 
achieve target amount of total dissolved gases produced in tailrace from now passage 
through prolect operations IWater Qualltylll0.4112651 

b. Maintain optimal downstream water temperatures. [Water QualityIl10.7]]294] 
c. Improve nutrient eyeing and inputs decrease rate of nutrient exchange at 

sediment·water interface, achieve a target Trophic State Index, reduce eutrophication 
inputs, reduce nutrient exchanges, especially ammonia In hypolimnion level from 
nitrogen eycing IWater Quatitylll0.2112951 

d. Improve turbidity levels and reduce sedimentation: reduce rate of sedimentation in 
target areas, achieve target turbidity levels at pass·through operations (Water 
Qualitylll0.2112961 

4. Improve shoreline management activities (Botanlcaq(8 3))271] 
a. Eradicate non native andlor invasive species.]BotanlcaQ)9.2))275) 
b. Encourage the use of native plant spedes (Botanicaij)8.2))276J 
c. Increase uses of low Impact Development techniques and practices 

JBotanlcaijJ8.2112771 
d. Identify and repair falHng septic systems ]BotanicaijJ8.2,10.2J[278] 

5. Improve recreation and tourism opportunities ]Recreation, Tourism)(7.2,7.4J1279) 
a. Increase campground availability (Recreation. TourismIl7.4][280] 
b. Develop a backcountry trail system with primitive camping opportunities. [Recreation, 

TourismlJ7·4II2811 
c Increase non·motorized boating opportunities )Recreation, TourismJ(7.4)[282] 
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STAKEHOLDER INTEREST STATEMENT STAKEHOLDER INTEREST STATEMENT 

USFWS Cantrell Warpath Development Roberson 

1 Protect and contribute to the recovery of endangered aquatic and terrestrial species 1 Public Access ITJ7 1112561 
1lI93IT301 2 Recreation ITJ7 4112571 

a Protect against entrainment and Impingement of fish spedes by project facitities 3 Shoreline Management · Safety 017 8][258] 
1lI9.4IT391 4 Shoreline Management· Trash 0(7.6](259J 

b Protect and Improve water quality Dl10.7))40J 5 Economic Development 1lI50 112551 
2 Promote biological diversity. Dl9.6](31) 6 Tourism 1lI50 112601 
3 Control exotic (non·native) aquatic and terrestrial species Dl9.2J132) 7 Water Quafity 1lI10 7112611 
4 Maintain now regime in the taitwater and bypass reaches that maintains ecological process 

and enhances natural aquatic assemblages 0133,9.11133] 
5 Manage vegetation to enhance natural communities (animal and plant) within project 

boundaries and rights of way 019.21134] 
6 Reduce and mitigate the effects of pro}ect·induced habitat fragmentation. both riverine and 

upland.1lI9111351 
7 Enhance tribal, cultural, and pubWc recreational opportunities of the natural resources in the 

prolact area llI6 211361 
8 Adjust reservoir levels seasonally to optimize aquatic and terrestrial habitats and recreational 

needs llI2 3,2 5,9 111371 
9 Enhance aquatic fish passage around dam for native spedes. []J9.41138] 
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Keowee-Toxaway Hydro Relicensing 
(FERC Project No 2503) 

KEOWEE-TOXAWAY STAKEHOLDER TEAM MEETING 
Wednesday, April 25, 2012 

AGENDA 
 

Location: Duke Energy Wenwood Operations Center 
 425 Fairforest Way 
 Greenville, SC  29607 
 
 
10:00 AM Preliminaries 

• Introductions 
• Safety Brief 
• Agenda Review 
• Announcements 
• Meeting Summary Approval 
• Action Items 
• Update on Resource Committee and Study Team Activities 
• Relicensing Schedule 

10:30  AM Water Quantity Composite Interest Statements 

  CHEOPS Scenarios, Performance Measures and MISCs 

12:00 N Lunch 

12:45  PM Composite Interest Statements – Recreation, et al. 

2:45 PM Wrap Up 

• Round Table 
• Next Steps 

3:00 PM Adjourn 
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Stakeholder Team Meeting Summary 
Keowee-Toxaway Hydro Project Relicensing 

FERC No. 2503 
 

Date:  Wednesday, April 25, 2012 
Location: Duke Energy Wenwood Operations Center 
 
Team Members Present 
Jim Schoonover, AQDI 
Jen Huff, Duke Energy 
Ben Turetzky, FOLKS 
K.C. Price, Greenville Water  
Tom Berenz, Keowee Vineyards 
Jim Burgner, Keowee Vineyards 
Art Holbrooks, Oconee County 
Chris Brink, Pickens County 
Marshall Brown, Pickens County 
John Rudolph, Pickens Co. Water 

Authority 

Erin Owen, SCDHEC 
Mark Dudley, SCDPRT 
Phil Gaines, SCDPRT 
Bob Faires, Seneca Light & Water 
Wes Cooler, SC Wildlife Federation 
Heather Nix, Upstate Forever 
Chris Starker, Upstate Forever 
Mark Cantrell, USFWS 
Tim Roberson, Warpath Development 

 
Facilitators 
Ken Kearns, Kearns & West Elana Kimbrell, Kearns & West 
 
Stakeholder Team Members and Special Participants Not Present 
Anderson Chamber 
Eastern Band of Cherokee Indians 
NOAA Fisheries 
SCDAH 

SCDNR 
The Reserve 
USACE 

 
Other Participants 
Erin Culbert, Duke Energy 
Steve Johnson, Duke Energy  
Dick Christie, SCDNR 

Ed Bruce, Duke Energy 
Chris Ey, HDR 

 
 

 
10:10 a.m. Introductions and Preliminaries 

1. Kearns opened the meeting by welcoming participants and asking for 
introductions. He provided a safety briefing, asked for announcements, reviewed 
the agenda, and requested approval of the meeting summary from March 14th. 
There were no comments; so Kearns & West will mark it as approved. Kearns 
reviewed the action items from the last meeting, and stated that nearly all of the 
Stakeholder Team Members have held individual calls with Kearns & West to 
discuss their interest statements.  

Action Item: Kearns & West will mark March 14 meeting summary as approved on 
KTRel. 

2. Kearns reminded meeting participants that NCDENR decided several months 
ago to discontinue their participation on the Stakeholder Team because the 
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portion of the Project in North Carolina is small and their resource interests in the 
Project are similarly small. However, when he compiled the Stakeholder Team’s 
composite interests, he kept NCDENR’s interest statements in. He asked if the 
NCDENR interests should now be removed, as they are no longer represented at 
the meetings and able to provide specific information or check that their interests 
are being reflected in the Team’s agreements. Huff added NCDENR still has 
other avenues for participating in the relicensing even if they are not on the 
Stakeholder Team, and the studies underway will address the entire Project area 
including the portion in North Carolina.  

3. The group discussed whether some of the stakeholders on the team could help 
track NCDENR’s interests if they are similar to their own. After some 
consideration, the Stakeholder Team agreed to remove NCDENR’s interests 
from the composite interests.  

Action Item: Kearns will remove NCDENR’s interests from the composite interest 
statements.  

4. Faires noted that Dewitt Martin will be retiring, so there will soon be a new 
alternate for Seneca Light & Water.  

5. Huff provided an update on the resource committees (RCs). The studies are all 
underway.  

6. Bruce was asked whether there will be an update on the Water Supply Study at 
the next Stakeholder Team Meeting. He stated the first phase on water use 
projections for the Basin was completed several months ago and the second 
phase has not yet begun; so there won’t be much new to report. The Water 
Quantity & Operations RC has discussed the first phase of the study several 
times, and this RC includes many of the same people as the Stakeholder Team. 
However, Turetzky asked that an update be provided at the next Stakeholder 
Team Meeting. 

Action Item: Kearns will include “Update on Water Supply Study” in the agenda 
for the June 5 Stakeholder Team Meeting. 

7. Kearns reviewed the charge and progress of the Operating Scenarios Committee 
(OSC), which has met four times thus far and has thoroughly reviewed the water 
quantity and water quality composite interests. They also helped create a set of 
initial performance measures (PMs) to help evaluate the different scenarios to be 
run in the CHEOPS model.  

Water Quantity Composite Interests 

8. Kearns asked the Stakeholder Team to review the draft water quantity composite 
interests to be sure each member organization’s individual interest statements 
are addressed in the composite version. 

9. After reviewing the draft water quantity-related composite interests, the 
Stakeholder Team discussed the interests they had questions about. They asked 
for clarification of a U.S. Army Corps of Engineers (USACE) interest in releasing 
flows downstream during droughts, even if this leads to a temporary shutdown of 
Oconee Nuclear Station. Also, Burgner requested a clarification in the wording of 
one of the interests of Keowee Vineyards, to say they want to ensure emergency 
back-up power to Oconee Nuclear Station supplied by Keowee Powerhouse by 
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maintaining the necessary lake levels. These statements will be reworded slightly 
in the composite interests to include that interest. 

10. Price requested a revision of Composite Interest #17 in the Water Quantity 
section to say “Ensure adequate existing and future potable water supplies to 
citizens, businesses, and industries

11. Cantrell asked how the USACE’s drought plan will fit into the relicensing process 
after it has been revised. It was noted that the Preliminary Environmental 
Assessment for their revised drought plan is out for public comment until May 12, 
and the new plan will likely be implemented in June. The OSC is planning to 
incorporate the revised drought plan into the CHEOPS model.  

 of Anderson, Greenville…” 

12. Schoonover suggested some of the Stakeholder Team’s interests should be part 
of the public comment on the USACE’s revised drought plan. Kearns responded 
individual stakeholders should provide public comment directly if they would like 
to. Duke will likely provide comments.  

13. Several other edits were suggested for the water quantity composite interests. 
Price requested changing #21 to “Maintain the existing Seneca/Duke and the 
existing Greenville Water/Duke contracts to ensure investments in the treatment 
and distribution of potable water are fully realized

Action Item: Kearns will revise the water quantity composite interests based on 
the feedback from the Stakeholder Team.  

.” Kearns will make these 
changes and provide the result to the Stakeholder Team for review. 

14. Kearns described the proposed process for evaluating whether the Stakeholder 
Team’s interests are met in each of the scenarios run in the CHEOPS model. 
The process involves using specific inputs or parameters (for example, desired 
lake levels or outflows) in the model and choosing PMs, with specific criteria, to 
evaluate how well each scenario meets each of the desired inputs/parameters 
(and thereby the associated water quantity composite interests). Kearns handed 
out a document developed by the OSC of proposed PMs and associated 
interests. He reviewed how the PM sheet is set up and how to use it.   

CHEOPS Scenarios, Performance Measures, and MISCs 

15. Kearns explained the Minimum Increment of Significant Change (MISC) specific 
to each PM helps identify whether a scenario is distinct from the baseline 
scenario with regard to that specific PM.  

16. Kearns provided the following example of how the MISCs function: if the PM is 
“the number of days Keowee is outside the range of +/- three feet” and one 
scenario’s output was 1000 days, and the other scenario was 1020 days, the 
MISC would help determine whether the scenarios differ enough from one 
another to be significant with regard to that interest. If the MISC is 30 days, the 
two scenarios would not differ from each other with respect to meeting the 
interest associated with the measure. Stakeholders should ask themselves what 
MISC makes sense for each PM, given the timeframe and the input. The MISC 
should be decided for each PM prior to running the scenario to allow for as 
objective an evaluation as possible.  

17. Cooler stated that selecting the MISC itself seemed subjective. Kearns 
responded that using MISCs is the best way they have found so far to provide for 
an objective evaluation.  
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18. Bruce described the period of record (POR) used in the CHEOPS model’s 
hydrology inflow dataset (1939 to 2008). He also described the “baseline 
scenario” selected for the CHEOPS model that all the other scenarios will 
compared to. The baseline scenario (“BL”) reflects current operations, which 
follow the current operating agreement with the USACE, with the restrictions later 
developed to protect Oconee Nuclear Station. Informational Scenario 1 (“I1”) is 
based on the current license, which does not include the Oconee restriction. The 
Stakeholder Team reviewed, discussed, and asked questions about the PM 
sheet with the results of a comparison between the BL and I1.   

19. Bruce reminded the group that the data in the PM sheet is a projection, not 
historical data.  

20. Price requested the criteria for the PM on fluctuations around the model guide 
curve be measured using the number of days instead of the percent of time.  

21. Price also emphasized that he wants to be sure the format and content of all the 
criteria allow the Stakeholder Team, and later the public, to visualize and 
understand the results. Huff suggested a PM for the percent of time Keowee is 
below 795 feet above mean sea level (AMSL). Several Stakeholder Team 
members stated their agreement that this PM would be readily understood. Bruce 
pointed out 794.6 feet AMSL is already included in the PM sheet, and this could 
probably serve as a proxy for 795 feet AMSL.  

22. Roberson stated that a recognizable lake level is when the bottom of the “riprap” 
is above water. Homeowners around the lake do not want this to happen 
regularly, when there is no drought. Turetzky added significant lake level 
fluctuations are leading to increased introduction of sediments and trapped 
contaminants in those sediments into the lake.  

23. Huff noted the Shoreline Management Guidelines allow riprap to be placed 
between 794 and 800 feet AMSL.  

Action Item: Ey will add a PM for percent of time Keowee is below 796 ft AMSL, 
and a PM on maximizing the number of days the lake is above 794 ft AMSL, the 
allowable bottom of the “riprap.” 

24. It was noted that Oconee Nuclear Station is currently being evaluated to 
determine if it can be modified to continue operations at lower Lake Keowee 
levels.  

25. Turetzky pointed out that the Basin has experienced more significant drought in 
the last decade than the previous 60 years of the period of record. It might be 
useful to run a scenario using only the last 20 years of hydrologic data, which 
might better reflect potential climate change scenarios. To this end, Kearns 
suggested perhaps using only drought years.  Bruce responded that these would 
be considered sensitivity runs to be run later.   

26. Kearns gave a few additional examples of how the PMs and MISCs function, 
explaining that the green-colored results show significant (depending on the 
MISC) positive change between the scenario and baseline, and red boxes show 
significant negative change.  

27. Ey indicated the 1968 Operating Agreement with the USACE controls much of 
the model’s results.  

28. Bruce clarified that the PMs are different for each reservoir.  
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29. It was requested the MISC for the PM “days < 1090” at Jocassee be changed 
from 50 days to 30 days.  

Action Item: Ey will change PM #6 to test, “days < 1090” at Jocassee, from 50 days 
to 30 days. 

30. Huff stated many of the MISC’s seem too small given the length of the period of 
record (i.e., 2-5 days does not seem significant given a period of record of 
approximately 25,000 days).  

31. The Stakeholder Team would like to have more time to review the proposed PMs 
before they approve them. Roberson suggested Stakeholder Team members 
review their interest statements again as well to see how they might want to 
refine them, given the initial scenario results.  

Action Item: Stakeholder Team members will send any comments on the 
PMs/criteria, or on their interest statements, to Kearns by May 18 (prior to the next 
May 23 OSC Meeting).  
Action Item: Kimbrell will send the Stakeholder Team a reminder several days 
beforehand to provide their comments by May 18.  

32. Kearns will remove NCDENR’s interests from the composite interest statements.  

Summary of Action Items 

33. Kearns will review the composite recreation-related interests and condense them 
further. 

34. Kearns & West will mark March 14 meeting summary as approved on KTRel. 

35. Kearns will include “Update on Water Supply Study” in the agenda for the June 5 
Stakeholder Team Meeting. 

36. Kearns will revise the water quantity composite interests based on the feedback 
from the Stakeholder Team. 

37. Ey will add a PM for percent of time Keowee is below 796 ft AMSL, and a PM for 
maximizing the number of days the lake is above 794 ft AMSL, the allowable 
bottom of the “riprap.” 

38. Ey will modify PM #6 to “Number of years of restricted recreation (pond <1090 ft 
AMSL) for more than 30 days. 

39. Stakeholder Team members will send any comments on the PMs/criteria, or on 
their interest statements, to Kearns by May 18 (prior to the next May 23 
Operating Scenarios Committee Meeting).  

40. Kimbrell will send the Stakeholder Team a reminder several days beforehand to 
provide their comments by May 18.  

 



Keowee‐Toxaway/Savannah River CHEOPS Model Performance Measures Sheet Duke Energy

Line 
Number

Performance Measures Criterion (Note 1) Start Date End Date
MISC

(Note 4)
Relevant Interests

Bad Creek

Elevation - Electric Operations

1 Maximize adherence to high‐head operating band
Percent of time lake level more than 60 ft below 2,310 ft AMSL (Full 

Pool)
1‐Jan 31‐Dec 2.4%

Pumped Storage

2 Minimize impacts on pumped storage operations Avg. Pumped Volume (ac‐ft)/yr 1‐Jan 31‐Dec 210,000
Maintain system value of hydro stations for peaking, lake 
level variability, voltage and load support.

Lake Jocassee

Elevation - Storage Availability

3
Maximize adherence to model guide level and 
reliably meet all Project‐related water demands

Number of times the system fails to reach above ‐0.5 ft of the May 1 
storage guide level for 2 or more consecutive years

1‐May 1‐May 5
Operate lakes such that appropriate storage is available to 
meet established obligations.

Elevation - Recreation

4
Avg. days/yr lake level begins to restrict recreation (< 1090 ft AMSL) 

during higher use months
1‐Mar 31‐Oct 5 Maintain sufficient water levels in Lake Jocassee for boaters.

5
Days with restricted recreation (< 1090 ft AMSL) during higher use 

months for the worst year in the run
1‐Mar 31‐Oct 5

Maintain sufficient water levels to minimize navigation 
hazards.

6
Number of years where boat launching (< 1080 ft AMSL) is restricted 

for more than 50 days
1‐Mar 31‐Oct 1

7
Avg. days/yr lake level below critical level for public boat ramp (< 

1080 ft AMSL) during higher use months (Note 5)
1‐Mar 31‐Oct 5

8
Maximum annual number of days lake level below critical level for 

boat ramp (< 1080 ft AMSL) during higher use months
1‐Mar 31‐Oct 5

Elevation - Natural Resources

Adjust reservoir levels seasonally to provide abundant 
biodiversity and optimize aquatic, terrestrial, and avian 
habitat including stable lake levels during spawning season.

Improve water resource management to protect fish and 
wildlife resources, navigation, and the environmental 
functions of the lakes.

Pumped Storage

10 Minimize impacts on pumped storage operations Avg Pumped Volume (ac‐ft)/yr 1‐Jan 31‐Dec 300,000

11
Minimize days below lake levels that impact Bad 

Creek operations 
Number of days reservoir elevation below 1099 ft AMSL (Note 6) 1‐Jan 31‐Dec 228

12
Minimize days below lake levels that impact Bad 

Creek efficiency
Number of days reservoir elevation below 1081 ft AMSL (Note 7) 1‐Jan 31‐Dec 11

Lake Keowee

Elevation - Storage Availability

13
Maximize adherence to model guide level and 
reliably meet all Project‐related water demands

Number of times the system fails to reach above ‐0.5 ft of the May 1 
storage guide level for 2 or more consecutive years

1‐May 1‐May 5
Operate lakes such that appropriate storage is available to 
meet established obligations.

Elevation - Aesthetics

14 Percent of time lake level within +/‐ 1 ft of model guide level 1‐Jan 31‐Dec 20.0%

15 Percent of time lake level within +/‐ 2 ft of model guide level 1‐Jan 31‐Dec 10.0%
Implement a notification system to inform the public before 
Lake Keowee levels change by one foot or greater within a 
24‐hour period.

16 Percent of time lake level within +/‐ 3 ft of model guide level 1‐Jan 31‐Dec 5.0%
Keep lake levels high, reduce the range and rapidity of 
fluctuations around set levels.

Minimize days/yr of restricted recreation

Keep water level high enough for all boat ramps to be 
operational during recreation season.

Maintain system value of hydro stations for peaking, lake level 
variability, voltage and load support.

Maximize adherence to model guide level

9 Minimize lake level variation during spawning
Percent of days of lake level fluctuations > 2 ft over 1 day period 

(12:00am to 12:00am)
1‐Mar 31‐May 10%

Minimize days/yr of restricted lake boat launching
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Line 
Number

Performance Measures Criterion (Note 1) Start Date End Date
MISC

(Note 4)
Relevant Interests

17
Percent of time lake level within +/‐ 1 ft of model guide level when 

not in drought
1‐Jan 31‐Dec 20.0%

Conserve reservoir levels and provide adequate 
downstream flow especially during drought conditions.

18
Percent of time lake level within +/‐ 2 ft of model guide level when 

not in drought
1‐Jan 31‐Dec 10.0% Limit downstream discharges before lake levels are critical

19
Percent of time lake level within +/‐ 3 ft of model guide level when 

not in drought
1‐Jan 31‐Dec 5.0%

Elevation - Recreation

20
Avg. days/yr lake level begins to restrict navigation (< 792 ft AMSL) 

during higher use months
1‐Mar 31‐Oct 5

Keep water level high enough for all boat ramps to be 
operational during recreation season.

21
Maximum annual number of days of restricted navigation   (< 792 ft 

AMSL) during higher use months
1‐Mar 31‐Oct 5

Maintain sufficient water levels to minimize navigation 
hazards.

22
Avg. days/yr lake level below critical level for public boat ramp (< 790 

ft AMSL) during higher use months  (Note 8)
1‐Mar 31‐Oct 5

Remain cognizant of how all lake levels in the basin impact 
the local economy.

23
Maximum annual number of days lake level below critical level for 

public boat ramp (< 790 ft AMSL) during higher use months
1‐Mar 31‐Oct 5

Elevation - Natural Resources

Adjust reservoir levels seasonally to provide abundant 
biodiversity and optimize aquatic, terrestrial, and avian 
habitat including stable lake levels during spawning season.

Improve water resource management to protect fish and 
wildlife resources, navigation, and the environmental 
functions of the lakes.

Elevation - Water Supply

25
Number of days below critical level for shallowest public water 

supply intake operation (< 775 ft AMSL) (Note 9)
1‐Jan 31‐Dec 1

26
Number of days below critical level for shallowest thermal power 

station operation (< 794.6 ft AMSL) (Note 10)
1‐Jan 31‐Dec 1

Duke Energy Hydropower & Water Quantity 
Management

27 Number of days in Normal Conditions 1‐Jan 31‐Dec 10

28 Number of days in Drought Level 1 1‐Jan 31‐Dec 5
Ensure that all discharges downstream to Lake Hartwell are 
maximized.

29 Number of days in Drought Level 2 1‐Jan 31‐Dec 5
“Sacrifice” Oconee Nuclear Station and Lake Jocassee to 
provide adequate downstream flows.

30 Number of days in Drought Level 3 1‐Jan 31‐Dec 2
31 Number of days in Drought Level 4 1‐Jan 31‐Dec 2
32 Avg. MWh/yr of hydropower produced 1‐Jan 31‐Dec 300,000

33
Average equivalent # of homes per year that could be powered by 

the hydro project (Note 3)
1‐Jan 31‐Dec 1,000

34 Maximize Duke Energy hydropower value
Avg. hydro generation value Dollars/yr (generation value provided by 

SEPA)
1‐Jan 31‐Dec $1,000,000

Minimize risk of Project operations on regional thermal 
power plants.

Background Performance Measure has improved vs. the Baseline Scenario
Background Performance Measure has declined vs. the Baseline Scenario

White Background There is no significant difference between the scenario and the Baseline Scenario by definition of MISC

Maximize Duke Energy hydropower generation

Maximize adherence to model guide level during 
non‐drought conditions (USACE DCP non‐drought) 

(Note 2)

Minimize days/yr of restricted navigation

Minimize days/yr of restricted lake boat launching

Minimize days of restricted operation at lake‐
located intakes

USACE DCP Drought Level (Note 2)

Ensure that water supply intake structures are operational.

Retain substantial long‐term operating flexibility for the 
Keowee‐Toxaway Project to support efficient cost‐effective 
electric service to Duke’s customers.

24 Minimize lake level variation during spawning
Percent of days lake level fluctuations > 2 ft over 1 day period 

(12:00am to 12:00am)
1‐Mar 31‐May 10%
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Line 
Number

Performance Measures Criterion (Note 1) Start Date End Date
MISC

(Note 4)
Relevant Interests

Hartwell Lake (Note 11)

Elevation - Aesthetics

37 Percent of time lake level within +/‐ 1 ft of model guide level 1‐Jan 31‐Dec 10.0%
38 Percent of time lake level within +/‐ 2 ft of model guide level 1‐Jan 31‐Dec 5.0%
39 Percent of time lake level within +/‐ 3 ft of model guide level 1‐Jan 31‐Dec 2.0%

Elevation - Recreation

40 Minimize days/yr of restricted lake boat launching
Avg. days/yr lake level below critical level for public boat ramps (< 658 

ft AMSL) during higher use months
1‐Mar 31‐Oct 5

Elevation - Water Withdrawal

41
Number of days below critical level for shallowest industrial intake 

operation (< 645 ft AMSL)
1‐Jan 31‐Dec 1

42
Number of days below critical level for shallowest public water supply 

intake operation (< 615 ft AMSL)
1‐Jan 31‐Dec 1

Richard B. Russell Lake (Note 11)

Elevation - Aesthetics

43 Percent of time lake level within +/‐ 1 ft of model guide level 1‐Jan 31‐Dec 10.0%
44 Percent of time lake level within +/‐ 2 ft of model guide level 1‐Jan 31‐Dec 5.0%
45 Percent of time lake level within +/‐ 3 ft of model guide level 1‐Jan 31‐Dec 2.0%

Elevation - Recreation

46 Minimize days/yr of restricted lake boat launching
Avg. days/yr lake level below critical level for public boat ramps (< 471 

ft AMSL) during higher use months
1‐Mar 31‐Oct 5

Elevation - Water Withdrawal

47
Number of days below critical level for shallowest industrial intake 

operation (< 462 ft AMSL)
1‐Jan 31‐Dec 1

48
Number of days below critical level for shallowest public water supply 

intake operation (< 464 ft AMSL)
1‐Jan 31‐Dec 1

J. Strom Thurmond Lake (Note 11)

Elevation - Aesthetics

49 Percent of time lake level within +/‐ 1 ft of model guide level 1‐Jan 31‐Dec 10.0%

50 Percent of time lake level within +/‐ 2 ft of model guide level 1‐Jan 31‐Dec 5.0%

51 Percent of time lake level within +/‐ 3 ft of model guide level 1‐Jan 31‐Dec 2.0%
Elevation - Recreation

52 Minimize days/yr of restricted lake boat launching
Avg. days/yr lake level below critical level for public boat ramps (< 326 

ft AMSL) during higher use months
1‐Mar 31‐Oct 5

Elevation - Water Withdrawal

53
Number of days below critical level for shallowest industrial intake 

operation (< 307 ft AMSL)
1‐Jan 31‐Dec 1

54
Number of days below critical level for shallowest public water supply 

intake operation (< 313 ft AMSL)
1‐Jan 31‐Dec 1

Flow

55 Number of days >= 4200 cfs daily average flow 1‐Jan 31‐Dec 10

56 Number of days >= 4,000 cfs and < 4,200 cfs daily average flow  1‐Jan 31‐Dec 10 Protect and enhance ecological flows in the Savannah River 
Flow Release From JST

Maximize adherence to model guide level

Minimize days of restricted operation at lake‐
located intakes

Maximize adherence to model guide level

Minimize days of restricted operation at lake‐
located intakes

Maximize adherence to model guide level

Minimize days of restricted operation at lake‐
located intakes
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Line 
Number

Performance Measures Criterion (Note 1) Start Date End Date
MISC

(Note 4)
Relevant Interests

57 Number of days  >= 3,800 cfs and < 4,000 cfs daily average flow  1‐Jan 31‐Dec 10
58 Number of days below 3800 cfs daily average flow 1‐Jan 31‐Dec 10
59 Lowest daily average flow (cfs) 1‐Jan 31‐Dec 2

USACE Hydropower & Water Quantity Management

60 Number of days in Normal Conditions 1‐Jan 31‐Dec 10
61 Number of days in Drought Level 1 1‐Jan 31‐Dec 5
62 Number of days in Drought Level 2 1‐Jan 31‐Dec 5
63 Number of days in Drought Level 3 1‐Jan 31‐Dec 2
64 Number of days in Drought Level 4 1‐Jan 31‐Dec 2
65 Avg. MWh/yr of hydropower produced 1‐Jan 31‐Dec 300,000

66
Average equivalent # of homes per year that could be powered by the 

hydro project (Note 3)
1‐Jan 31‐Dec 1,000

67 Maximize USACE hydropower value
Avg. hydro generation value Dollars/yr (generation value provided by 

SEPA)
1‐Jan 31‐Dec $1,000,000

Background Performance Measure has improved vs. the Baseline Scenario
Background Performance Measure has declined vs. the Baseline Scenario

White Background There is no significant difference between the scenario and the Baseline Scenario by definition of MISC

below Clarks Hill / Thurmond Dams.
Flow Release From JST

USACE DCP Drought Level (Note 2)

Maximize USACE hydropower generation
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Notes

1 For criterion that measure on an hourly or daily basis, unless stated otherwise:

a. If an hourly criterion occurs during the average of four contiguous 15‐minute periods, then it counts as 1 hour.

b. If a daily criterion occurs for 5 contiguous 1‐hour periods, then it counts as 1 day.

2 USACE DCP ‐ United States Army Corps of Engineers' Drought Contingency Plan

3 Calculated by (Total Scenario MWh / 13.2 MWh per home) / the # of years in the scenario
The MISC of 3000 homes per year is roughly 2% of the average equivalent homes/yr under the Baseline conditions.

4

      being measured by a particular Criterion. 

5

6

7

8 Elevation 790 ft AMSL is based on boat ramp elevation of 787 ft AMSL plus 3 ft for boat access.

9

10

11

Also, daytime flows are assumed to be flows provided between 7:00 am and 7:00 pm. To the extent possible, each Criterion is defined in terms of 
percents and averages/yr so that the same Criterion is useful regardless of the length of the hydrology period (i.e., 1‐yr, 3‐yr, full period of record, 
etc.)

Power produced by the hydro project is actually supplied to Duke Energy's electric system grid and is used by Duke Energy's electric customers (including 
residential, industrial and commercial customers), as is power produced at other Duke Energy generating stations. This criterion of average equivalent homes 
per year is intended to simply make the total energy production potential of the hydro project more understandable to stakeholder team members and to put 
a perspective around potential differences in hydropower production between various operational scenarios. This measure does not imply that any number 
of homes will go without power if a particular scenario is chosen.

MISC = Minimum Increment of Significant Change. The MISC has the same units (i.e., days, days/yr, percent, etc.) as does the Criterion on that same row of 
the spreadsheet. If the output of two scenarios for a particular Criterion differs by less than or equal to the MISC, then there is no significant difference 
between those two scenarios as far as the Criterion in question is concerned.  The following guidelines were used to establish the MISC numbers:

a.   As a general rule, MISC numbers are set at 10% of the possible total for that Criterion considering the Start/Stop dates.
b.   MISC numbers for Criterion that have the most negative outcomes if reached are typically set at less than 10% of the possible total for that Criterion.
c.   Adjustments to the MISC numbers (up or down) have also been made depending on the desires of the stakeholders that primarily have the interests that 

All elevations, guide curves, and flows used in the model or in performance measures were provided by USACE.

Elevation 1,077 ft AMSL is the boat ramp elevation with an additional 3 ft added for boat access.  Boat ramp elevations provided by Duke Energy.

Elevation 1,099 ft AMSL is the elevation at which an MOU between Duke Energy and SCDNR requires Duke to implement operational changes at Bad Creek.

Elevation 1,081 ft AMSL provided by Duke Energy based on impact to pumping equipment.

For this measure a ‐0.5 ft buffer was added to filter out model excursions below the 794.6 ft AMSL limit.  No count will be displayed for reservoir levels 
between 794.1 and 794.6 for this measure.

775 ft is the minimum level permitted in the Current License, and all current water intakes were confirmed to operate at this reservoir level.
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From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Review of Performance Measures
Date: Thursday, May 03, 2012 7:35:19 AM

Filenet – stakeholder team
 

From: Ken Kearns [mailto:kkearns@kearnswest.com] 
Sent: Wednesday, May 02, 2012 7:34 PM
To: Aaron Gadsby; Art Holbrooks; Ben Turetzky; Ben Turetzky; Bill Bailey; Bill Marshall; Faires, Rick -
seneca.sc; Bob Swank; Buddy Thompson; Chris Brink; Chris Starker; Chuck Hightower; Chuck Smith;
Dave Hargett; David Bereskin; Dewitt Martin; Dyke Spencer; Elana Kimbrell; Erin Owen;
George.O.Bramlette@usace.army.mil; hnix@upstateforever.org; Lineberger, Jeff; Huff, Jennifer R; Jim
Burgner; Jim Schoonover; Jodi Barnes; John Rudolph; Juan Brown; K.C. Price; Ken Kearns; Lynn
Breazeale; Mark Cantrell; Mark Dudley; marshallb@co.pickens.sc.us; Prescott.Brownell@noaa.gov;
dobrasko@scdah.state.sc.us; Sandra.M.Campbell@usace.army.mil; Tom Berenz; Tim Roberson; Tony
Niemeyer; Tyler Howe; Vivianne Vejdani; Wes.Cooler@mac.com; Mike.Mastry@noaa.gov; Phil Gaines
Cc: Bruce, Ed; Chris.Ey@hdrinc.com; Elana Kimbrell
Subject: Review of Performance Measures
 
Hi
 
At the April 25 Stakeholder Team meeting, we began discussions of water quantity interests and
related performance measures to help evaluate how well outputs from the CHEOPS  model address
the interests.  We had great discussions, but only just got started.  The Team agreed to continuing
reviewing the performance measures individually and provide comments prior to the next
Operating Scenario Committee (OSC) meeting.
 
Here’s what to:
 

1.      Go to KTRel and click on the “SH Mtg Apr” tab at the top to go to the documents handed
out at the Apr Stakeholder Team meeting.

2.      Open (or print) the “Performance Measures and Interests” file to review.
3.      Starting with Lake Keowee group and the Lake Jocassee group, review the Performance

Measures and the associated Criterion, paying attention to how well they address your
organization’s interests.

4.      Email comments, edits, additions, and/or questions to me and I’ll send them on to Chris Ey
(HDR) and Ed Bruce to get ready for the upcoming OSC meeting.

 
The DEADLINE for providing feedback is close of business on Friday, May 18.
 
I expect this may be a more difficult assignment if you were not able to attend the April
Stakeholder Team meeting.
 
Ken
 

mailto:/O=DUKEENERGY/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=JAR1434
mailto:Nancy.Jessen@duke-energy.com
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Keowee-Toxaway Hydro Relicensing 
(FERC Project No 2503) 

KEOWEE-TOXAWAY STAKEHOLDER TEAM MEETING 
Tuesday, June 5, 2012 

DRAFT AGENDA 
 

Location: Duke Energy Wenwood Operations Center 
 425 Fairforest Way 
 Greenville, SC  29607 
 
 
10:00 AM Preliminaries 

• Introductions 
• Safety Brief 
• Announcements 
• Meeting Summary Approval 
• Action Items 
• Update on Resource Committee and Study Team Activities 
• Relicensing Schedule 
• Agenda Review 

  KT Project Watershed Contributions to the Upper Savannah River 
Basin Including Inflow Variability in the 70-year Period of Record 

  Composite Interest Statements 

12:00 N Lunch 

12:45  PM Composite Interest Statements – Continued 

2:45 PM Wrap Up 

• Round Table 
• Next Steps 

3:00 PM Adjourn 



 

 1 

Stakeholder Team Meeting Summary 
Keowee-Toxaway Hydro Project Relicensing 

FERC No. 2503 
 
Date:  Tuesday, June 5, 2012 
Location: Duke Energy Wenwood Operations Center 
 
Team Members Present 
Juan Brown, Anderson Chamber 
Jim Schoonover, AQDI 
Chuck Smith, AQDI 
Jen Huff, Duke Energy 
Jeff Lineberger, Duke Energy 
Tyler Howe, Eastern Band of Cherokee 

Indians 
Bob Swank, FOLKS 
Ben Turetzky, FOLKS  
K.C. Price, Greenville Water  
Jim Burgner, Keowee Vineyards 
Art Holbrooks, Oconee County 
Chris Brink, Pickens County 
Marshall Brown, Pickens County 
John Rudolph, Pickens Co. Water 

Authority 

Erin Owen, SCDHEC 
Bill Marshall, SCDNR 
Phil Gaines, SCDPRT 
Mark Dudley, SCDPRT 
Wes Cooler, SC Wildlife Federation 
Dave Hargett, SC Wildlife Federation 
Bob Faires, Seneca Light & Water 
Tony Niemeyer, The Reserve at Lake 

Keowee 
Heather Nix, Upstate Forever 
Sandra Campbell, USACE 
Tim Roberson, Warpath Development, 

Inc. 
 

 
Facilitators 
Ken Kearns, Kearns & West Amanda Piasecki, Kearns & West 
 
Stakeholder Team Members and Special Participants Not Present
NOAA Fisheries 
SCDAH 

USFWS 

 
Other Participants 
George Galleher, Duke Energy 
Jeff Lineberger, Duke Energy 
Steve Johnson, Duke Energy  

Ed Bruce, Duke Energy 
Fred Alexander, Duke Energy

 
 

 
10:10 a.m. Introductions and Preliminaries 

1. Kearns opened the meeting by welcoming participants and asking for introductions. 
He provided a safety briefing, asked for announcements, reviewed the agenda, and 
requested approval of the meeting summary from April 25th. There were no 
additional comments on the summary; so Kearns & West will mark it as approved.  

Action Item: Kearns will mark the April 25th summary “approved” on KTRel. 
2. Kearns reviewed the action items from the last meeting. It was noted a progress 

report on the Water Quantity and Operations Resource Committee studies will be 
provided at the next Stakeholder Team meeting.  Huff provided a brief update on the 
Resource Committees’ and the Study Teams’ progress. All studies are proceeding 
as scheduled. A draft report for the Reservoir Levels and Project Flow Releases 
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Study is available for review on www.KTRel.com. Progress reports are available on 
KTREL for several other studies as well (the Recreation Use and Needs Study, the 
Shoreline Erosion Study, and the Shoreline Mapping Update). Stakeholders are 
welcome to accompany the study teams for their field work if they are interested.  

3. Swank asked if the water quality datasets have been posted. Huff will ask Styer to 
follow up with Swank regarding the water quality datasets. 

Action Item: Huff will ask Styer to follow up with Swank on whether the water 
quality datasets are available. 
4. Cooler commented the public is interested in water quantity issues and suggested 

the Stakeholder Team could use data from their studies as an outreach opportunity. 
Huff agreed there has been considerable discussion on water quantity issues, 
including a recent newspaper article (which contained some inaccurate information). 
She noted the need for the public to be informed about how to find accurate, up-to-
date information about water quantity in the Basin. 

5. Turetzky noted the recreation study reports are not site-specific, and the early 
reports were not very detailed. However, recent reports have been more robust. He 
suggested the studies were started too early in the year. Turetzky will send an e-mail 
to Jolley with this feedback.  

Action Item: Turetzky will send an e-mail to Jolley with feedback on the recreation 
study reports. 
6. Turetzky mentioned his concern that Duke Energy’s possible merger with Progress 

Energy could affect the Keowee-Toxaway stakeholder process. Duke Energy 
currently places significant value on stakeholder involvement and a different 
management might treat it differently. Lineberger stated that, by the time of the next 
Stakeholder Team meeting on July 25, Duke Energy will know whether the merger 
will occur. He also pointed out the Relicensing Agreement must be approved by the 
utility’s board of directors regardless, and for this to happen, the Agreement should 
support a good business plan, whether or not there is a change in management.  

7. Kearns provided an update on the Operating Scenarios Committee’s (OSC) work 
and the Performance Measures Spreadsheet. He noted a number of helpful 
comments were received from stakeholders, and most or all have been addressed. 
The OSC has a call scheduled for Friday to help complete the performance 
measures. These will be presented and discussed at the next Stakeholder Team 
meeting. 

8. Kearns presented the project schedule chart and noted there is only one more 
Stakeholder Team meeting before the first trial balloon, the first draft Agreement in 
Principle (AIP), is presented at the September 12 meeting. Since Duke Energy will 
be considering stakeholder interests as it develops the trial balloon, it’s important that 
the composite interests are finished at this meeting. 

9. Kearns explained there has been ongoing discussion about how much the flows from 
the Keowee-Toxaway system contribute to the lower Basin, so Duke Energy 
requested HDR compile this information. 

KT Project Watershed Contributions to the Upper Savannah River Basin, Including 
Inflow Variability in the 70-year Period of Record 
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10. Bruce presented the flow data, which is posted on www.KTRel.com. Kearns noted 
the data show it would require an extreme change in operations to significantly 
impact the inflows into Thurmond and Hartwell.  

11. Roberson asked whether minimum operating levels would ever be lowered for 
aesthetic purposes only. Kearns pointed out that water intakes, cooling intakes, and 
aquatic and terrestrial life would be impacted by drier weather and lower levels, not 
just aesthetics. He added the OSC plans to develop and use a climate change inflow 
dataset to analyze the possible impacts of climate change on the system. Turetzky 
expressed his belief that decreasing minimum operating levels would have negative 
impacts. 

12. Kearns reviewed the previous work of the Stakeholder Team to develop CI 
statements. Kearns stated it was difficult to condense them on his own because of 
the nuances of the individual interest statements. Kearns stated that individual 
interests may still change after this meeting, but it will be increasingly difficult to 
incorporate new interests in the trial balloon and the AIP negotiations. Kearns 
emphasized the importance of stakeholders keeping their management informed as 
the process moves along so there are fewer surprises and difficulties at the end of 
the process. 

Composite Interest (CI) Statements  

13. Kearns distributed the most recent version of the CI statements (Rev 5) and the most 
recent individual member interest statements. The Stakeholder Team worked in 
small groups to review the composite interests. 

14. Kearns reconvened the group and invited comments. 

15. Schoonover noted “eliminate trash on the shoreline” should be added to the CI. CI 
statements 104, 126, 127, and 133 all address litter. These should be consolidated 
and should explicitly address the “elimination” of litter on the shoreline.  

16. CI #94 and #105 are duplicates and one should be deleted. 

17. CI #7 should distinguish it is addressing waste from water treatment plants not 
wastewater treatment.  

18. Include Keowee Vineyards’ #3 in the Maintenance and Emergency Protocol 
Sections. 

19. CI #18 should read, “…ensure equitable future water quantity allocations within the 
Basin and the existing inter-basin transfer.”    

20. CI #116 should include “acreage would be provided for the entire term of the 
license”).  

21. CI #119 should include “for the term of the license” and include the “maintenance” 
recommendation in Upstate Forever’s #5c. 

22. CI #14 should say “dissolved organic matter” instead of just “organic matter.” 

23.  SCDNR’s interest 1d needs to be incorporated into the CI.  

24. CI #7 should include “target areas (including islands).”  

Action Item: Kearns will research the origin of “target areas” in CI #7 and make 
appropriate edits. 
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25. Burgner asked that Keowee Vineyards’ interest #11 be added and noted the interest 
was referring to Duke Energy as the “corporate citizen.”  

26. AQD’s #4d should be better incorporated into the CI.  

27. Remove the word “system” from CI #7. 

28. Howe suggested additional wording should be added to CI #57.  

Action Item: Howe will provide language regarding the National Historic 
Preservation Act.  
Action Item: Kearns will consolidate and edit the composite interests as directed 
at the meeting.  
29. Turetzky distributed a FOLKS map of all the public access areas around Lake 

Keowee and boating rules.  

30. The next Stakeholder Team Meeting is July 25. 

Wrap Up and Adjourn 

31. Kearns will mark the April 25th summary “approved” on KTRel.  

Summary of Action Items 

32. Huff will ask Styer to follow up with Swank on whether the raw water quality datasets 
are available. 

33. Turetzky will send an e-mail to Jolley with feedback on the recreation study reports. 

34. Kearns will research the origin of “target areas” in CI #7 and make appropriate edits. 

35. Howe will provide language regarding the National Historic Preservation Act [done].  

36. Kearns will consolidate and edit the composite interests as directed at the meeting.  



STAKEHOLDER INTEREST STATEMENT 

 1 

Anderson Chamber Spencer, Brown 1 

1. Environment [][50.][117] 2 
a. Continue to operate the KT Project using good environmental practices as the overall 3 

guiding principle for Duke's operational strategies. [][50.][218] 4 
b. Operate the KT Project using practices that bring hydrologic values to the entire 5 

Savannah Basin, understanding that the entire Basin is not part of the study area, but 6 
the entire Basin is influenced by the decisions made by Duke at Oconee Nuclear 7 
Station. [][3.1][219] 8 

2. Economic Development [][50.][118] 9 
a.  Remain sensitive to the needs of downstream reservoirs and how water levels 10 

impact the local economy. Understand that the Strom Thurmond Institute Study that 11 
looked at the effect of lake levels on the local economy "missed the mark" in our 12 
opinion. [][2.1][225] 13 

b. The economic importance of ONS is well understood and we encourage the safe 14 
operation of the facility. Recently, more light has been shed on the condition of ONS 15 
and we encourage the continued efforts to modernize the facility, as well as ensure the 16 
utmost safety to the general public downstream of the facility. [][11.][231] 17 

3. Flows, Lake Levels [][50.][120] 18 
a. Maximize releases to Lake Hartwell at all times and incorporate this mindset into the 19 

new operating agreement with the USACE. Encourage USACE to revisit the existing 20 
drought management protocol currently used at the Hartwell Project. [][4.3][226] 21 

b. Revisit the current operating range of Lake Keowee and maximize the future operating 22 
range of Lake Keowee for the good of the basin. [][2.1,2.5,2.7][229] 23 

4. Tourism, Fisheries, Recreation [][50.][119] 24 
a. Ensure that the future management of the KT Project further enhances tourism and 25 

recreational opportunities for Keowee and Lake Hartwell. Maximize the generation of 26 
commerce in both of these lakes. [][2.1,11.][224] 27 

5. Water Quality [][50.][116] 28 
a. Water quality in the KT Project should never be compromised and it must be 29 

understood that this is critical to the overall health of the area and the overall basin. 30 
Most of Anderson County depends on Lake Hartwell for drinking water, therefore 31 
releases downstream should be of the best quality at all times. [][10.1,10.7][222] 32 

6. Water Quantity & Supply [][50.][121] 33 
a. Ensure that downstream releases and permitted withdrawals from Keowee that are 34 

used for drinking water purposes are highly protected and sustained in the future, 35 
understanding that the provision of public water supply to the surrounding area feeds 36 
the economic engine that makes this project viable. Knowing that most of the Upstate 37 
relies on surface water for their drinking water, this should be a top priority in the KT 38 
Project. [][3.2][220] 39 

40 
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AQDI Smith, Schoonover 1 

1. Introduction:  Safeguard and promote the residential quality of life in the immediate vicinity of 2 
the waters of the Keowee-Toxaway Project.  Fight to protect and enhance the natural beauty 3 
and aesthetics of the Keowee-Toxaway Project area.  Provide positive cooperation to 4 
commercial development which is generally compatible with this goal.  [Provided for overall 5 
context of Interest Statement only; not intended for AIP [][50.][324] 6 

2. Shoreline Management [][][325] 7 
a. Promote environmentally wise shoreline use and management, including "green 8 

space," wildlife habitat, and biodiversity. [][8.6,9.1][216] 9 
b. Promote public safety through effective shoreline utilization and management, e.g., 10 

management of boating densities in constricted waterways through such mechanisms 11 
as expanding minimum cove widths for marina facilities. [][8.2][326] 12 

c. Strictly control and regulate commercial marina development, with particular attention 13 
to constricted waterways. [][8.2,7.8][327] 14 

d. Resist efforts to promote commercial or industrial developments on the lakes which 15 
are injurious to existing residential development and/or not clearly responsive to public 16 
demands/needs. [][8.2][328] 17 

e. Ensure residents' interests are represented in public-private partnership discussions. 18 
[][7.7][329] 19 

f. Promote compatibility between Duke Energy and local governments for 20 
developmental plans, policies, and procedures. [][8.4][330] 21 

g. Minimize habitat and recreational losses from shoreline erosion and development; 22 
islands require special consideration. [][8.5,9.1][331] 23 

h. Eliminate litter on the shoreline. [][8.7][332] 24 
i. Improve shoreline vegetation buffers. [][8.5,10.7][333] 25 

3. Recreation [][][334] 26 
a. Provide for safe, low-cost (free where practicable) public recreational opportunities for 27 

both residents and nonresidents of the Project waters immediate area. [][7.1][215] 28 
b. Ensure public recreational opportunities are responsive to documented public 29 

recreational demands/needs; oppose attempts to develop recreational facilities for 30 
which no public demand or need has been demonstrated, e.g., RUN Studies. 31 
[][7.7][335] 32 

c. Ensure public recreational facilities are in the best interests of the lakes in terms of 33 
water quality, erosion, etc. [][7.3][336] 34 

d. Promote boating safety through such measures as boating density alleviation to 35 
constricted waterways; posting of speed limits in constricted waterways; and effective 36 
enforcement of boating regulations. [][7.8][337] 37 

e. Assess the economic viability of proposed recreational facilities. [][7.2][338] 38 
4. Water Quality and Quantity [][][339] 39 

a. Eliminate litter in Project waters. [][10.7][340] 40 
b. Ensure a proactive approach to maintaining excellent water quality in Project lakes. 41 

[][10.7][341] 42 
c. Ensure an abundant and thriving aquatic habitat and biodiversity in Project lakes. 43 

[][2.3][342] 44 
d. Guard against invasive/exotic species. [][9.2][343] 45 
e. Ensure commitments to water resource users, present and future, are maintained in 46 

balance and do not exceed the Project's capacity and/or the reasonably projected 47 
supply rate. [][3.2][344] 48 
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f. Provide for an effective regional drought management response plan. [][4.2][345] 1 
5. Cultural [][][346] 2 

a. Protect identifiable archeological, historical, and cultural sites. [][6.3][347] 3 

4 
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Duke Lineberger, Huff 1 

1. Retain substantial long-term operating flexibility for the Keowee-Toxaway Project to support 2 
efficient cost-effective electric service to Duke's customers. [Water Quality][3.7][1] 3 

a. Maintain system value of hydro stations for peaking, lake level variability, voltage and 4 
load support [][2.4][2] 5 

b. Minimize risks of Project operations on regional thermal power plants. [][2.4,3.7][3] 6 
c. Develop a Maintenance and Emergency Protocol for the Project to manage 7 

expectations during certain abnormal conditions. [Operations][5.][4] 8 
2. Maintain the limited water supply to support effective operation of existing and future power 9 

generation stations while also supporting other stakeholder interests. [][3.7][5] 10 
a. Consider existing and potential future (e.g., 50-yr look ahead) water demands in water 11 

quantity models used to support decision making. [][3.6][6] 12 
b. Maintain Normal Operating Ranges for Project reservoirs that balance Project 13 

operating flexibility with other stakeholder interests (e.g., recreation, aquatic habitat, 14 
aesthetics, etc.) during normal conditions. [][2.8][7] 15 

c. Develop a Low Inflow Protocol for the Project to provide a coordinated response by 16 
water users (including those with large water intakes within the Project and the 17 
USACE and SEPA) to manage expectations during dry periods. [][4.1][8] 18 

d. Partner with other water users to improve water quantity management. [][3.6,4.3][9] 19 
3. Address Project-related recreation issues with sustainable, cost-effective solutions. [][7.7][10] 20 

a. Consider existing and potential future (e.g., 20-yr look ahead) recreation needs in 21 
recreation plan development. [][7.7][11] 22 

b. Maintain safe, adequate, and cost-effective public recreation access to the Project. 23 
[][7.1][12] 24 

c. Enhance existing partnerships and establish new partnerships to continue improving 25 
public recreation access to the Project. [][7.7][13] 26 

4. Maintain a comprehensive, responsive and cost-effect lake services program. [][8.3][14] 27 
a. Accommodate multiple reservoir uses while maintaining the power generation and 28 

environmental functions of the lakes. [][3.6,3.7,8.7,9.5][15] 29 
b. Retain reasonably enforceable lake use permitting criteria. [][8.3][16] 30 
c. Establish the most appropriate review cycles and modification flexibility for shoreline 31 

management plans and guidelines. [][8.4][17] 32 
d. Recover reasonable costs associated with the lake services program. [][8.3][18] 33 

5. Achieve an appropriate and timely balance of stakeholder interests. [][50.][19] 34 
a. Address Project-related issues with sustainable, cost-effective solutions. [][50.][20] 35 
b. Identify all stakeholder types and provide meaningful opportunities for their input into 36 

the relicensing process prior to License Application filing. [][50.][21] 37 
c. Thoroughly consider the stated interests of all stakeholder team members. [][50.][22] 38 
d. Establish basic respect, trust, and a spirit of cooperation between stakeholders and 39 

Duke. [][50.][23] 40 
e. Identify and evaluate achievable mutual-gains proposals. [][50.][24] 41 
f. Consider trade-offs to address stakeholder interests. [][50.][25] 42 
g. Develop a Relicensing Agreement prior to filing the License Application that addresses 43 

stakeholder interest while minimizing risks and uncertainties for Duke (e.g., 44 
re-openers, appeals, legal challenges, adaptive management, mandatory conditions, 45 
etc.). [][50.][26] 46 

47 
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Eastern Band of Cherokee Indians Howe 1 

1. Complete Section 106 36CFR800 consultation to address archaeological and cultural topics 2 
[Historic Properties, Shoreline Management][6.1][301] 3 

4 
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FOLKS Turetzky, Swank 1 

1. Improve water quality. [Water Quality][10.7][95] 2 
a. Minimize nutrients and reactive carbon inputs and concentrations in the lake. [Water 3 

Quality][10.2][96] 4 
b. Decrease fecal contamination entering the lakes from septic tanks or other sources. 5 

[Water Quality][10.2][97] 6 
c. Maintain healthy oxygen levels in the lake. [Water Quality][10.4][98] 7 
d. Manage and mitigate for erosion (including islands on Lake Keowee) and thereby 8 

reduce sedimentation and its impacts on water quality. [Shoreline 9 
Management][8.5,10.2][105] 10 

e. Provide stormwater first-flush treatment measures (e.g., rain gardens) at outflow of 11 
access area parking lots. [Recreation][7.3][112] 12 

f. Provide dog poop stations at all access areas. [Lake Levels][7.3][110] 13 
g. Dedicate some of the fee Greenville Water System pays to Duke to source-water 14 

protection by providing a constant fund for an Oconee and Pickens County 15 
failed-septic-system repair program to be operated under the Clemson Extension 16 
Service and USDA Natural Resources Conservation Service. [Water Quality][10.2][99] 17 

h. Develop a state-of-art watershed model appropriate for the Lake Keowee’s 18 
topography, with the needed feeder streams pollutant loading data to calibrate the 19 
model, to conduct defensible 30-50 year Lake Keowee pollutant loading scenario 20 
projections and resulting in-lake and lake discharge water quality simulations, taking 21 
into account watershed land-use change projections based on Oconee and Pickens 22 
County Comprehensive Plans. [][10.2][384] 23 

2. Preserve area aesthetics. [Economic Development, Land Use][50.][101] 24 
a. Eliminate the use of all unencapsulated foam by some time certain. [Shoreline 25 

Management][8.2][358] 26 
b. Provide for a Catawba-Wateree-type Habitat Enhancement Program and active 27 

fish-attractor program. [Aquatics][9.1][359] 28 
3. Ensure that access areas are safe, clean, well-managed and that other areas around the lake 29 

are not inappropriately used and trashed. [Shoreline Management][7.6][102] 30 
a. Maintain access areas under direct Duke management instead of leasing to other 31 

entities. [Shoreline Management][7.6][103] 32 
b. Increase awareness and enforcement of existing rules and laws for lake use. 33 

[Shoreline Management][8.3][104] 34 
c. Ensure development of commercial marinas is appropriately managed and regulated 35 

and align SMP Guidelines with local zoning and future land-use maps from county 36 
comprehensive plans. [Shoreline Management][8.2][106] 37 

d. Improve shoreline habitat. [Shoreline Management][9.1][107] 38 
4. Keep lake levels high. [Lake Levels][2.4][108] 39 

a. Reduce the range of fluctuation around set levels. [Lake Levels][2.4][109] 40 
b. Design and provide access area buffer vegetation that will survive and thrive under 41 

level variations. [Recreation][7.3][113] 42 
c. Minimize or mitigate for water quality impacts of current and possible future 43 

pumped-storage activities. [Water Quality][10.5][100] 44 
d. Avoid heavy erosion and sedimentation at Lake Keowee during high-use boating 45 

occasions such as Memorial Day, Independence Day and Labor Day weekends by 46 
maintaining Lake Keowee’s water levels between 97.5-99.0 feet. [][2.4,10.2][385] 47 
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5. Preserve, protect, and expand recreation areas. [Recreation][7.3][111] 1 
a. Secure lands in proximity of and with easy access to the access areas for uses such 2 

as group camping by scouts, church groups, etc. [Recreation][7.3, 7.4][114] 3 

4 
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Greenville Water Bereskin, Price 1 

1. Protect the current high quality of the raw water. [Water Quality][10.1][252] 2 
a. Protect customers from potential health risk posed by a decrease in water quality. 3 

[Water Quality][10.1][251] 4 
b. Prevent the need for more expensive treatment that would arise from a decrease in 5 

water quality. [Water Quality][10.1][240] 6 
c. Restrict operations that increase turbidity loads, which would adversely impact the 7 

water plant's waste handling operation, treatment costs, and volume of waste 8 
generated. [Water Quality][10.1][241] 9 

d. Protect water so that adjacent land uses do not adversely impact water quality (i.e. 10 
increased pollutant loads due to septic systems, lawn care products, erosion). [Water 11 
Quality, Shoreline Management][8.7,10.1][237] 12 

2. Protect and maintain water quality and quantity for potable water supplies. [Water 13 
Supply][3.2,3.4,10.1][242] 14 

a. Ensure that the public's health is not jeopardized by having poor water quality or 15 
reduced supplies that reduce consumption or sanitation. [Water Supply, Water 16 
Quality][3.2,3.4,10.1][236] 17 

b. Ensure investments in the treatment and distribution of potable water are fully realized. 18 
[Water Supply][10.1][235] 19 

c. Minimize treatment techniques by maintaining and protecting water quality to 20 
established high levels. [Water Quality][10.1][234] 21 

d. Protect and preserve the drinking water supplied to approximately 450,000 people in 22 
Anderson, Greenville, Laurens, Oconee, and Pickens County. [Water 23 
Supply][3.2,10.1][233] 24 

e. Ensure that water quantities, as approved in the agreement executed between 25 
Greenville Water and Duke Energy dated January 31, 1973 and as approved by order 26 
of the Federal Power Commission dated July 11, 1974, are available to continue to 27 
drive the regional economic engine and to sustain the high quality of life enjoyed by 28 
residents in Greenville, Pickens, Laurens and Anderson Counties [Water 29 
Supply][3.1,3.2][348] 30 

3. Preserve the safety and security of our intake structure. [Security][7.8][232] 31 
a. Prevent watercraft operation from posing a threat to water quality. [Security][7.8][238] 32 
b. Ensure that sanitation facilities are abundant and located appropriately to minimize 33 

any untreated waste from entering the water supply or any unauthorized access to 34 
intake facilities. [Security][7.3][243] 35 

c. Minimize security risk by controlling access to the lake. [Security][7.8][244] 36 
4. Maintain lakes at suitable levels. [Lake Levels][2.7][245] 37 

a. Ensure that water supply intake structure is operational. [Lake Levels][2.7][246] 38 
b. Manage shoreline erosion. [Lake Levels][8.5][247] 39 
c. Operate lakes such that appropriate storage is available to meet established 40 

obligations. [Lake Levels][4.3][248] 41 
5. Establish appropriate flow regimes. [Flows][4.3][253] 42 

a. Ensure that flow releases are based on good science. [Flows][3.6][249] 43 
b. Base flow release regime decisions on good information. [Flows][3.6,4.3][239] 44 
c. Establish flow protocols respond appropriately to obtain desired results. 45 

[Flows][4.3][250] 46 

47 
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Keowee Vineyards POA Burgner, Berenz 1 

1. Maintain the natural beauty of the lakes and shoreline habitat [][8.1][304] 2 
2. Foster safe and courteous boating through signs, safety promotions, etc. 3 

[Recreation][7.3][313] 4 
3. Continue inspections and incident reviews to ensure the integrity of Keowee and Jocassee 5 

Dams is not jeopardized even during natural disasters [Dam Safety][11.][314] 6 
4. Ensure the emergency back-up to the Oconee Nuclear Station is reliable [][11.][315] 7 
5. Maintain or improve the quality of water in Lake Keowee and Lake Jocassee [Water 8 

Quality][10.7][305] 9 
6. Implement procedures to help maintain a more constant level in Lake Keowee [Lake 10 

Levels][2.4][306] 11 
7. Have a notification system to inform the public before Lake Keowee levels change by one foot 12 

or greater within a 24-hour period [Lake Levels][2.5][307] 13 
8. Develop better models to help maintain lake levels during drought conditions by limiting 14 

downstream discharges before lake levels are critical [Lake Levels][4.1][308] 15 
9. Continue to provide quality recreational opportunities for boaters, swimmers, and fishermen 16 

[Recreation][7.4][309] 17 
10. Continue to promote programs to keep unsightly trash deposits from forming and maintain 18 

promotions to install a mindset that trash pickup is everyone's responsibility 19 
[Recreation][7.3][310] 20 

11. Continue to be a desirable corporate citizen that will not adversely affect property values 21 
adjacent to the lakes [][50.][311] 22 

12. Develop new relationships with civic organizations to improve public areas such as islands 23 
and beaches [Recreations][7.7][312] 24 

  25 
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NOAA NMFS Brownell, Mastry 1 

1. Protect and enhance water quantity and quality in the Savannah River. [][3.3,10.7][41] 2 
a. Protect and enhance ecological flows in the Savannah River below Clark's Hill / 3 

Thurmond Dam through coordination with USACE and development of a 4 
comprehensive water control plan for the Savannah Basin. [][3.3,9.6][42] 5 

b. Recover diadromous fish migrations and populations in the Savannah Basin [][9.3][44] 6 
c. Recover diadromous rare, threatened and endangered fish species in the Savannah 7 

Basin. [][9.3][45] 8 

9 
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Oconee County Holbrooks, Gadsby 1 

1. Construct and maintain safe and properly operating structures and facilities. [Safety][7.3][188] 2 
a. Minimize risks to person and property. [Safety][7.8][187] 3 
b. Provide for stability in use and access. [Safety][7.1,7.4][186] 4 
c. Promote planning and efficiency in government. [Safety][7.7][185] 5 

2. Protect and conserve natural resources. [Environment - General][50.][175] 6 
a. Limit unnecessary negative impacts that may stem from the operation. [Environment - 7 

General][11.][184] 8 
b. Mitigate identified problems. [Environment - General][50.][191] 9 
c. Conserve sensitive areas unsuitable for development. [Environment - 10 

General][8.1][183] 11 
d. Comply with federal and state mandates. [Environment - General][7.8][182] 12 

3. Protect water quality. [Water Quality][10.7][181] 13 
a. Perform duties established through police powers delegated by the state to protect 14 

health, safety and welfare. [Water Quality][7.6][180] 15 
b. Implement goals related to protection of water quality set forth in the Comprehensive 16 

Plan. [Water Quality][10.3][179] 17 
c. Recognize responsibility as steward of the ‘head’ of the watershed. [Water 18 

Quality][10.7][178] 19 
d. Comply with federal and state mandates. [Water Quality][10.3][177] 20 

4. Protect water quantity. [Water Quantity][3.5][176] 21 
a. Implement goals related to protecting water quantity set forth in the Comprehensive 22 

Plan. [Water Quantity][3.8][195] 23 
b. Maintain the adequate quantity of water needed to both serve today’s needs, and 24 

provide for a prosperous future for the people of Oconee County. [Water 25 
Quantity][3.1][190] 26 

5. Manage of land use. [Land Use][8.1][189] 27 
a. Identify levels of service needed to provide for population density near KT. [Land 28 

Use][11.][209] 29 
b. Ensure that land use policies and regulations are adequate to accomplish the goals 30 

set forth in Comprehensive Plan. [Land Use][8.4][210] 31 
c. Avoid possible incompatibility or conflict between county standards and Shoreline 32 

Management Plan and/or other Duke Energy policies and requirements. [Land 33 
Use][8.4][211] 34 

d. Promote standards applicable near the lake that improve the lives of all Oconee 35 
County residents. [Land use][8.1][207] 36 

6. Maintain tax revenues from Keowee-Toxaway Project. [Other][50.][206] 37 
a. Enhance services, facilities, and overall quality of life for the citizens of Oconee 38 

County. [Other][50.][205] 39 
b. Protect Oconee County’s greatest single source of tax revenue. [Other][50.][204] 40 

7. Enhance economic development. [Economic Development][50.][203] 41 
a. Ensure that Keowee-Toxaway lakes continue to attract investment to the region. 42 

[Economic Development][50.][208] 43 
b. Expand lake-related tourism as a component of economic development. [Economic 44 

Development][7.2][202] 45 
c. Secure anticipated benefits to the local economy from facility maintenance and 46 

upgrades. [Economic Development][7.2,7.3][201] 47 
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d. Use Keowee-Toxaway lakes as tools in attracting potential business to the area. 1 
[Economic Development][7.2][200] 2 

8. Enhance recreation. [Recreation][7.4][199] 3 
a. Utilize Keowee-Toxaway lakes as significant resources in effort to promote 4 

eco-tourism in Oconee County. [Recreation][7.2][198] 5 
b. Ensure adequate public access to lakes. [Recreation][7.1][197] 6 
c. Expand public-private partnerships to increase recreational activities in most 7 

cost-efficient manner possible. [Recreation][7.7][192] 8 
9. Enrich the quality of life for Oconee County citizens. [][50.][196] 9 

a. Promote the continuation of what has become a major component of the county’s 10 
identity (i.e., the lakes). [][50.][194] 11 

b. Facilitate the expansion of a talented, diverse, and relatively prosperous population 12 
base attracted to the region in large part by the existence of the lakes. [][7.2][193] 13 

  14 
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Pickens County Water Authority Rudolph, Breazeale 1 

1. Water Quantity [Water Quantity][3.8][318] 2 
a. Equitable future water quantity allocations [Water Quantity][3.2,3.7][319] 3 
b. Ensure adequate future water supply for Pickens County [Water Quantity][3.2][320] 4 
c. Permit future intake structures for Pickens County. [Water Quantity][3.2,8.1][321] 5 

2. Water Quality [Water Quality][10.7][322] 6 
a. Maintain high water quality [Water Quality][10.7][323] 7 

  8 
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Pickens County Brink, Brown 1 

1. The Keowee-Toxaway Project has and will continue to play a prime role in the growth, 2 
prosperity, and quality of life in and of our county. [All][50.][172] 3 

2. Economic Development / Tax Revenue [Economic Development][][383] 4 
a. Ensure that KT continues to be an important driver/generator of tax revenue for 5 

Pickens County. [][7.2,7.4][360] 6 
b. Build upon KT as a tourist destination in the region. [][7.2][361] 7 
c. Ensure that all citizens and visitors to the Upstate continue to enjoy and have 8 

unfettered access to the lakes. [][7.1,7.4][362] 9 
d. Expand services for Project users. [Tourism, Economic Development][7.4][168] 10 

3. Historic/Cultural Resources [][][363] 11 
a. Mitigate any perceived shortcomings/impacts the KT Project may have had on any 12 

historic or cultural resources important to the citizens of Pickens County and the 13 
region. [][6.3][364] 14 

4. Recreation Resources [][][365] 15 
a. Provide a mix of active and passive uses. [Tourism, Economic Development][7.4][167] 16 
b. Within current Project boundaries, expand and improve recreation amenities. 17 

[][7.3][366] 18 
c. Improve current access areas and establish policies/processes that expedite such 19 

improvements. [][7.3][367] 20 
d. Acquire long-term leases for all available access areas in Pickens County. [][7.3][368] 21 

5. Safety [][][369] 22 
a. Continue to lessen the risk and ensure the continued safety for all users of the KT 23 

Project. [][5.,11.][370] 24 
b. Work toward the mitigation of impacts of natural disasters on the citizens of Pickens 25 

County. [][5.,11.][371] 26 
c. Continue to monitor and enforce all pertinent laws and policies that are in place within 27 

the Project. [][5.,11.][372] 28 
6. Land Use Compatibility [][][373] 29 

a. Create land use policies and standards that achieve applicable goals and objectives of 30 
Pickens County. [][8.1][374] 31 

b. Develop County land use categories and land management controls to allow for both 32 
enjoyment and protection of the resource. [Land Use][8.1,8.3][169] 33 

c. Mitigate any perceived incompatibilities between Duke Energy policies and Pickens 34 
County development standards along the shoreline. [][8.1][375] 35 

7. Natural Resources [][][376] 36 
a. Provide continual protection of areas within and adjacent to the KT Project that are not 37 

suitable for development or have any other economic benefit. [][8.1,9.1][377] 38 
b. Lessen the impact that Project operation may have on the natural resources of 39 

Pickens County. [][9.6][378] 40 
8. Water Quality [][][379] 41 

a. Assist those agencies charged with enforcing water quality standards within the 42 
Project boundary. [][10.3][380] 43 

9. Water Quantity [][][381] 44 
a. Ensure that there exists an ample supply of safe/clean water for Pickens County, now 45 

and into the future. [][3.2][382] 46 
47 
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SC DAH Dobrasko, Barnes 1 

1. The South Carolina State Historic Preservation Office, Department of Archives and History 2 
(SHPO), mission is to encourage and facilitate the responsible stewardship of South 3 
Carolina's irreplaceable historic and prehistoric places.  The SHPO also serves as a 4 
consulting party to the Federal Energy Regulatory Commission (FERC) for its responsibilities 5 
under Section 106 of the National Historic Preservation Act.  The relicensing of the 6 
Keowee-Toxaway Hydroelectric Project is a FERC undertaking subject to Section 106.The 7 
SHPO's interests in the Keowee-Toxaway Hydroelectric Project are to: [Cultural][50.][352] 8 

2. Assist the FERC and Duke Energy in fulfilling their Section 106 (National Historic Preservation 9 
Act) responsibilities. [Cultural][6.1][349] 10 

3. Develop a Historic Properties Management Plan (HPMP) that will govern Duke's 11 
management of historic properties throughout the life of the New License.  The HPMP should 12 
include a history and historic context of the Keowee-Toxaway development; a list of all historic 13 
properties within the Project's Area of Potential Effect (APE); a procedure for training 14 
appropriate Duke employees on historic properties and management; and procedures for 15 
dealing with emergencies and subsequent discoveries of cultural resources due to future work 16 
on the Project.  The HPMP will be implemented by a programmatic agreement between the 17 
FERC, the SHPO, Duke Energy, and any appropriate interested parties. 18 
[Cultural][6.1,6.3][350] 19 

4. Ensure that the FERC and Duke Energy conduct appropriate consultation with local historic 20 
societies, Native American tribes, and members of the public on historic property issues as 21 
defined in the regulations to Section 106 (36 CFR 800) [Cultural][6.1][351] 22 

23 
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SC DNR Marshall, Vejdani 1 

1. Protect and enhance aquatic resources. [Aquatics][9.6][59] 2 
a. Minimize fish entrainment mortality and mitigate for losses. [Aquatics][9.4][60] 3 
b. Stabilize lake levels during spawning season to promote reproduction of fish. 4 

[Aquatics][2.2][61] 5 
c. Protect and enhance shoreline and littoral habitats for aquatic species. 6 

[Aquatics][8.1][62] 7 
d. Implement long-term monitoring strategies to ensure protection of key aquatic species 8 

and to appraise restoration and enhancement efforts. [Aquatics][9.5][316] 9 
e. Protect and enhance Rare, Threatened, and Endangered (RTE) species, species of 10 

conservation concern, and related critical habitats. [Aquatics][9.3][63] 11 
f. Protect and enhance water quality to meet or exceed state standards and current use 12 

classifications that protect and provide for fish and wildlife habitat, contact recreation, 13 
and public water supply. [Water Quality][10.3][64] 14 

g. Enhance habitat and flow conditions in tailrace, downstream river reaches, and 15 
bypass areas. [Aquatics][9.1][65] 16 

h. Minimize spread of exotic,  invasive species and track viability of key conservation 17 
species already impacted by invasive species. [Aquatics, Wildlife and 18 
Botanical][9.2][67] 19 

i. Protect aesthetic resources at the KT Project, in particular the views from Lake 20 
Jocassee and from Jocassee Gorges Natural Resource Area. [Recreation][7.4][317] 21 

j. Reduce negative effects to stream fish populations caused by habitat fragmentation 22 
and isolation resulting from dams and lakes and monitor viability of key conservation 23 
species potentially impacted by fragmentation. [Aquatics][9.1][66] 24 

2. Protect and enhance wildlife and botanical resources. [Aquatics, Wildlife and 25 
Botanical][9.6][68] 26 

a. Protect and enhance RTE species, species of conservation concern, and related 27 
critical habitats. [Wildlife and Botanical][9.3][69] 28 

b. Protect and enhance environmentally sensitive areas and natural communities of 29 
concern. [Aquatics, Wildlife and Botanical][8.1,9.1][70] 30 

c. Protect and enhance riparian vegetation and habitat areas on shoreline. [Wildlife and 31 
Botanical][8.1,9.1][71] 32 

d. Increase acreage of protected natural areas. [Wildlife and Botanical][9.1][72] 33 
e. Minimize habitat losses from shoreline erosion and development. [Wildlife and 34 

Botanical][8.5,9.1][73] 35 
f. Minimize spread of exotic, invasive species. [Wildlife and Botanical][9.2][74] 36 
g. Improve management of powerline corridors to protect and enhance habitat conditions 37 

and minimize environmental impacts. [Aquatics, Wildlife and Botanical][9.6][75] 38 
3. Maintain and enhance recreation access areas and facilities for the public 39 

[Recreation][7.3][76] 40 
a. Expand and improve existing areas and facilities to meet user needs. 41 

[Recreation][7.3][77] 42 
b. Develop and locate new areas/facilities based on assessment of user needs and 43 

carrying capacity. [Recreation][7.7][78] 44 
c. Increase land areas designated for outdoor recreation and wildlife conservation. 45 

[Recreation][7.5,9.1][79] 46 
d. Design and manage access areas and facilities to minimize crowding and safety 47 

problems. [Recreation][7.7][80] 48 
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e. Design facilities to be ADA accessible. [Recreation][7.3][81] 1 
f. Improve safety and law enforcement among recreation users. [Recreation][7.8][82] 2 
g. Maintain traditional recreation uses, including hunting and fishing, and conserve the 3 

natural resources on which they depend. [Recreation][7.4,8.1][83] 4 
4. Improve water resource management to protect water quality, fish and wildlife resources, and 5 

navigation and meet present and future water supply needs. [Water Quantity, Operations, 6 
Water Quantity][3.5][84] 7 

a. Improve information, plans, and procedures for making equitable water management 8 
decisions. [Water Quantity, Operations][3.6,4.3][85] 9 

b. Balance water resource user needs to protect natural resources within the 10 
Keowee-Toxaway Project and the larger Savannah River Basin. [Water Quantity, 11 
Operations][3.3][86] 12 

c. Conserve reservoir levels and protect adequate downstream flow during drought 13 
conditions. [Water Quantity, Operations][4.1][87] 14 

d. Control land uses and development practices to protect water quality conditions. 15 
[Shoreline Management][8.1,8.3,10.2][88] 16 

5. Protect cultural resources. [Cultural Resources][6.3][89] 17 
a. Protect archeological and historical sites from human and natural impacts. [Cultural 18 

Resources][6.3][90] 19 
b. Increase public awareness of the history of the area prior to inundation and the 20 

archeological resources that were inundated by the lakes. [Cultural 21 
Resources][6.2][91] 22 

23 
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SC PRT Gaines, Dudley 1 

1. Implement outdoor recreation improvements as planned in 2008 Recreation Management 2 
Plan (approved by FERC on Jul 19, 2010). [Recreation][7.3,7.7][146] 3 

a. Complete improvements at Devils Fork State Park – extend/enhance 3 access areas. 4 
[Recreation][7.3][145] 5 

b. Complete improvements at Keowee-Toxaway State Park - canoe/kayak access, 6 
parking, and shoreline stabilization, and additional parking at visitor center. 7 
[Recreation][7.3][144] 8 

c. Complete improvements at other access areas as listed. [Recreation][7.3][149] 9 
2. Provide adequate public outdoor recreation resources for the future. [Recreation, Public 10 

Access][7.1][143] 11 
a. Meet future water-based recreation demand caused by population growth and 12 

changing recreational activities. [Recreation, Public Access][7.4,7.7][140] 13 
b. Meet future demand for other outdoor recreation (walking, biking, picnicking, unknown 14 

needs, etc.) due to population growth and changing recreational activities. 15 
[Recreation, Public Access][7.3][142] 16 

c. Maintain/upgrade Devils Fork State Park and Keowee-Toxaway State Park Area to 17 
excellent condition, providing/enhancing a variety of recreational opportunities. 18 
[Recreation, Public Access][7.3][141] 19 

d. Extend lease of Devils Fork State Park through life of New License. [Recreation, 20 
Public Access][7.6][130] 21 

e. Maintain/enhance other lake access opportunities (access areas, islands, commercial 22 
areas, impromptu sites) for public recreation. [Recreation, Public Access][7.1][139] 23 

f. Expand non-boating access on the lakes (pier/bank fishing, picnicking, swimming, 24 
trails, etc.) [Recreation, Public Access][7.4][147] 25 

g. Establish planning process (studies, plans, implementation funding) for periodic 26 
updates to Recreation. Management Plan and proposed improvements. [Recreation, 27 
Public Access][7.7][137] 28 

h. Promote physical exercise and healthy active lifestyles. [Recreation, Public 29 
Access][7.4][115] 30 

3. Maintain sufficient water levels in Lake Jocassee for boaters. [Public Access][2.5][136] 31 
a. Keep water level high enough for all boat access ramps to be used during the 32 

recreation season. [Public Access][2.5,7.3][135] 33 
4. Improve revenue at State Parks. [Tourism, Socio-Economics][7.2][134] 34 

a. Maintain/enhance Devils Fork SP revenue through user fees, lodging, camping, retail, 35 
and other services. [Tourism, Socio-Economics][7.3][133] 36 

b. Add resources/facilities/activities to attract more visitors/revenue to Keowee-Toxaway 37 
State Park. [Tourism, Socio-Economics][7.3][132] 38 

c. Add restroom facility for walk-in tent sites at Devils Fork State Park (added after initial 39 
park development). [Tourism, Socio-Economics][7.7][138] 40 

5. Enhance the new Jocassee Gorges Visitor Center with exhibits that showcase Native 41 
American history of the region. [Cultural Resources][6.2,6.3][154] 42 

6. Provide lake access at Keowee-Toxaway State Park (lake park with very little access to the 43 
water) [Public Access][7.1][163] 44 

a. Acquire/lease adjacent land that would increase access opportunities. [Public 45 
Access][7.6,7.7][162] 46 

b. Add/enhance lodging, trails, fish pier, canoe opportunities, etc. [Public 47 
Access][7.3][161] 48 
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7. Create economic opportunities through tourism to the area. [Tourism, 1 
Socio-Economics][7.4][160] 2 

a. Develop lodging & canoe/kayak facility on 15-acre lake at Keowee-Toxaway State 3 
Park. [Tourism, Socio-Economics][7.3][159] 4 

b. Upgrade/expand trails in upstate area (including Palmetto Trail connections). 5 
[Tourism, Socio-Economics][7.3][158] 6 

c. Expand parking at Devils Fork State Park to provide additional boat, swimming, kayak, 7 
and SCUBA opportunities (current usage constrained by parking availability). 8 
[Tourism, Socio-Economics][7.3][157] 9 

d. Use lakes as basis for sustainable development and regional draw. [Tourism, 10 
Socio-Economics][7.4][148] 11 

e. Create birding and wildlife watching opportunities. [Tourism, 12 
Socio-Economics][7.4][155] 13 

8. Maintain significant undeveloped shoreline. [Shoreline Management][8.6][153] 14 
a. Keep lakes "attractive" to local users and visitors -- scenic views, good fishing, high 15 

water quality, etc. [Shoreline Management][7.4][152] 16 
b. Satisfy future needs for public outdoor recreation. [Shoreline Management][7.7][151] 17 
c. Allow "flexibility" for tourism (public resort, guide services, etc.) but not such that it is 18 

detrimental to overall goals. [Shoreline Management][7.2][150] 19 
20 
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SC Wildlife Federation Cooler, Hargett 1 

1. Protect wildlife and wildlife habitat through the acquisition of inholdings and adjacent 2 
properties within the Project Watershed that will significantly contribute to the ecological 3 
integrity of the greater Jocassee Gorges ecosystem. [][9.6][46] 4 

a. Ensure terrestrial and aquatic habitat remains high quality. [][9.1][47] 5 
b. Ensure terrestrial and aquatic habitat retains a high level of biodiversity. [][9.1][48] 6 
c. Guard against actions which may encourage proliferation of invasive/exotic terrestrial 7 

and aquatic species. [][9.2][49] 8 
2. Protect clean water habitat through the acquisition of inholdings and adjacent properties 9 

within the Project watershed that will significantly contribute to the ecological integrity of the 10 
greater Jocassee Gorges ecosystem. [][10.7][50] 11 

a. Balance development and recreation interests with water quality. [][7.4,10.7][51] 12 
b. Ensure high quality ecosystem in the Lake Keowee and Lake Jocassee watersheds is 13 

maintained. [][9.6][52] 14 
3. Protect land. [][7.5,8.6,9.6][53] 15 

a. Advocate land use measures which balance development and recreation interests 16 
with protection of diverse ecosystem. [][7.5,8.3,9.5][54] 17 

4. Improve recreational access. [][7.1][55] 18 
a. Ensure a sustainable level of public access to the natural resources provided by the 19 

impoundment of lakes Keowee and Jocassee. [][7.1][56] 20 
b. Advocate for public use of natural resources provided by the impoundment of lakes 21 

Keowee and Jocassee compatible with maintaining high water quality and a high level 22 
of biodiversity. [][7.9,9.1,10.7][57] 23 

c. Advocate for protection and expansion of public lands adjacent to the 24 
Keowee-Toxaway Project. [][7.5][58] 25 

d. Increase the number of fee-free access points with provisions for non-motorized boat 26 
access, bank fishing, and swimming areas safe from power boats. [][][386] 27 

28 
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Seneca Light & Water Faires, Martin 1 

1. Serve existing and future potable water requirements for citizens of Seneca and Oconee 2 
County. [Water Supply][3.2][27] 3 

a. Maintain existing Seneca/Duke contract. [Water Supply][3.2][28] 4 
b. Assist in maintaining the lake's water quality. [Water Quality][10.6][29] 5 

6 
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Upstate Forever Starker, Nix 1 

1. Protect and improve water quantity by balancing upstream and downstream needs efficiency. 2 
[Water Quantity][3.6][272] 3 

a. Maintain downstream flows to sufficiently and equitably meet the needs of and protect 4 
all downstream uses, including (a) water quality, (b) fish habitat and breeding, (c) 5 
wildlife habitat, (d) recreation, (e) local economies, and (f) water supplies. [Water 6 
Quantity][2.1,3.6][263] 7 

b. Manage lake levels such that there are no negative impacts to: (a) water quality, (b) 8 
fish habitat and breeding, (c) wildlife habitat, (d) recreation, (e) local economies, and 9 
(f) water supplies. (As an example of how lake levels can affect recreation, low lake 10 
levels on Lake Jocassee can limit access to the Canebrake-Toxaway camping area 11 
and several waterfalls, including the Thompson Falls, and fishing access on Bad 12 
Creek.  Low lake levels also create crowded conditions for boaters on the lake, 13 
compromising safety conditions when motorized and non-motorized boaters are 14 
competing for limited space on the Lake.) [Water Quantity][2.1,2.3, 2.5, 2.6][262] 15 

c. Ensure adequate water storage and supplies for current and future uses within the 16 
project basin and throughout the Upstate region. [Water Quantity][3.2][266] 17 

d. Improve or develop drought response plans with effective implementation strategies 18 
that equitably and adequately balance upstream and downstream needs in a timely 19 
and proactive approach. [Water Quantity][4.1,4.2][267] 20 

2. Increase protection of land around reservoirs. [Land Use][50.][273] 21 
a. Improve and enhance watershed protection through the use of conservation 22 

agreements on private lands around the project reservoirs and near key tributaries, 23 
and by coordinating development and/or protection of land around the reservoirs with 24 
County comprehensive plans. [Land Use][9.1][268] 25 

b. Provide an additional 10,000 acres of land suitable for recreation or tourism purposes, 26 
either through conservation agreements, lease, or some other agreement, to an 27 
accredited land trust, natural resource management agency, or similar organization for 28 
the entire term of the license. [Land Use][7.2,7.5,9.1][269] 29 

c. Protect and expand critical habitat areas for aquatic, avian and terrestrial species.  If 30 
there are areas suitable for Important Bird Area designation, submit them to the 31 
National Audubon Society. [Land Use][9.1][270] 32 

d. Designate wetlands as priority conservation areas and provide enhanced protection to 33 
wetland areas through conservation agreements or through appropriate natural 34 
resource management agencies. [][8.1,9.1][353] 35 

3. Protect and Improve Water Quality [Water Quality][50.][274] 36 
a. Continue to monitor for and meet state water quality standards according to current 37 

use classifications, including dissolved oxygen levels and saturated gases (such as 38 
nitrogen), at the hypolimnion level and at project tailraces. [Water 39 
Quality][10.3,10.4][265] 40 

b. Determine and maintain optimal downstream water temperatures to meet criteria for 41 
suitable aquatic habitat, especially during spring breeding season. [Water 42 
Quality][10.7][294] 43 

c. Monitor and manage nutrient cycling at the sediment-water interface and reduce 44 
eutrophication inputs to the reservoirs, especially in coves. [Water Quality][10.2][295] 45 

d. Monitor and manage turbidity levels and sedimentation to reduce the rate of sediment 46 
accretion in coves and to maintain target turbidity levels at Project tailraces. [Water 47 
Quality][10.2][296] 48 
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4. Improve shoreline management activities [Botanical][50.][271] 1 
a. Eradicate invasive species in the Project vicinity. [Botanical][9.2][275] 2 
b. Require and promote the use of native plant species and buffer zone protection along 3 

shorelines along the shoreline or near tributaries to the reservoirs. 4 
[Botanical][8.2][276] 5 

c. Require and promote the use of Low Impact Development techniques and practices, 6 
including stormwater retrofit practices, to treat stormwater prior to discharging into 7 
tributaries to or the reservoirs. [Botanical][8.2][277] 8 

d. Identify and repair failing septic systems along the shoreline or near tributaries to the 9 
reservoirs. [Botanical][8.2,10.2][278] 10 

e. Place in permanent protection wetland areas and sensitive habitat areas related to 11 
terrestrial, avian, and/or aquatic species – especially rare, threatened, or endangered 12 
species and species of concern – and develop plans (including the Shoreline 13 
Management Plan) for improving or enhancing these areas over the term of the New 14 
License. [][8.1][354] 15 

5. Improve recreation and tourism opportunities. [Recreation, Tourism][50.][279] 16 
a. Increase campground availability by providing 500 or more campsites in the Project 17 

vicinity for the term of the license with a mechanism in place to pay for the installation 18 
and maintenance of these campsites and any additional facilities at the time they are 19 
needed. [Recreation, Tourism][7.3,7.4][280] 20 

b. Develop an additional 50 miles of backcountry trails that include primitive camping 21 
opportunities. [Recreation, Tourism][7.4][281] 22 

c. Develop a mechanism to fund the maintenance and management of the section of the 23 
Foothills Trail on Duke property and assign a permanent designation to this portion of 24 
the Foothills Trail not subject to relocation without the consent of the Foothills Trail 25 
Conference. [][7.3][355] 26 

d. Increase recreation opportunities for equestrians and mountain bikers. [][7.4][356] 27 
e. Increase non-motorized boating opportunities by creating additional put-ins and 28 

access points specifically for non-motorized boaters, especially on Lake Keowee. 29 
[Recreation, Tourism][7.4][282] 30 

f. Increase non-boating fishing opportunities by providing access points and parking at 31 
target areas. [][7.1,7.4][357] 32 

33 
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USACE Bramlette, Bailey 1 

a. Excellent Duke relationships [Water Quantity][50.][284] 2 
b. Storage balance agreement. [Water Quantity][4.3][285] 3 
c. Keowee Releases Control: 25% of Hartwell Sub basin [Water Quantity][4.3][286] 4 
d. Manage system as a whole basin: from North Carolina to Tybee Island [Water 5 

Quantity][4.3][287] 6 
e. Greenville Interbasin Transfer [Water Supply][4.3][288] 7 
f. Downstream stakeholder consideration and compensation [Water Supply][11.][289] 8 
g. Drought restriction observance [Water Supply][4.2][290] 9 
h. Oconee nuclear: Infrastructure limits Keowee elevation [][4.3][291] 10 
i. Oconee Nuclear: Jocassee "sacrificed" [][4.3][292] 11 
j. Oconee Nuclear: Equitable pool levels for upstate lakes [][4.3][293] 12 

13 
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USFWS Cantrell 1 

1. Protect and contribute to the recovery of endangered aquatic and terrestrial species. 2 
[][9.3][30] 3 

a. Protect against entrainment and impingement of fish species by project facilities. 4 
[][9.4][39] 5 

b. Protect and improve water quality. [][10.7][40] 6 
2. Promote biological diversity. [][9.6][31] 7 
3. Control exotic (non-native) aquatic and terrestrial species. [][9.2][32] 8 
4. Maintain flow regime in the tailwater and bypass reaches that maintains ecological process 9 

and enhances natural aquatic assemblages. [][3.3,9.1][33] 10 
5. Manage vegetation to enhance natural communities (animal and plant) within project 11 

boundaries and rights of way. [][9.2][34] 12 
6. Reduce and mitigate the effects of project-induced habitat fragmentation, both riverine and 13 

upland. [][9.1][35] 14 
7. Enhance tribal, cultural, and public recreational opportunities of the natural resources in the 15 

project area. [][6.2][36] 16 
8. Adjust reservoir levels seasonally to optimize aquatic and terrestrial habitats and recreational 17 

needs. [][2.3,2.5,9.1][37] 18 
9. Enhance aquatic fish passage around dam for native species. [][9.4][38] 19 

20 
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Warpath Development Roberson 1 

1. Public Access [][7.1][256] 2 
2. Recreation [][7.4][257] 3 
3. Shoreline Management - Safety [][7.8][258] 4 
4. Shoreline Management - Trash [][7.6][259] 5 
5. Economic Development [][50.][255] 6 
6. Tourism [][50.][260] 7 
7. Water Quality [][10.7][261] 8 

 9 

 10 



liR 

--_. 
General Model Logic Priorities in CHEOPS 

to be considered when developing Scenarios 

HIGHER t 
Downstream Support 

LOWER Target Elevations 

'. -
liR ] 

Topics 

1.CHEOPS Model Logic 
Priorities 

2.General overview of basin 
hydrology 
• Review of Historic 

Inflows Basin wide 
• Average Drainage Basin 

Ru noff -Contri butions 

liR 2 

----,-_ .. 
Savannah 
River 
Basin 
Reservoirs 

liR • 



---Review of Historic Inflows 
Based on 70-yr Accretion Dataset 

~ __ WIo-" 1 _"'--

---------- ----------~ 

---Review of Historic Inflows 
Based on 70-yr Accretion Dataset 

~t 
II II. II 

III 111111 1111 

HR 7 

-

---
Based on 70-yr Accretion Dataset 

ttuf-... ..... ~NL_,.,.,....". 

-------~ 

'-
1\1 IIIIII IIII III! 

-_ .. - ._- ----.- ._._._-

Review of Historic Inflows 
Based on 70-yr Accretion Dataset 

I
i-
l 
I 

---

~ J11lJIJ I IIUlllll ~llillJlJill.lllllliIlUllmJ ~uulmltillWl 



Average Savannah River Drainage Basin 
Runoff Statistics 

Incf~Dralnag.A,.a 

I "."'I.I~ ""D.o. ," 14' 290 USB '" ..... 
Pm:m IIfT!:'1 01',::-0- A,.a 

'" 14% "'" pm:m~",T~m.g."'fll 

'" ,% ,'" 11% " . 
... .,.,..~Innow 

" 23 U 11 'D 
"'VII~!~uallnc,.mmtaI 

3211,"11 471.611 2.127.&19 573.771 2 498.036 

A'ftf ... AMuaI DaYy InI\ow 
'h '" .. , ,." ,., 

""cent:To:'.lnn_ta 11. 16% 12% 

Percent.:::::.,. '""- to 

'" '" ' W , .. '''' 

Based on accretion Inflow Dataset 
Daily Values 1939-2008 
and GIS Mapping 

H:R lQ 



Appendix E-7 

Consultation Record 

Stakeholder Team 



1 

Keowee-Toxaway Hydro Relicensing 
(FERC Project No 2503) 

KEOWEE-TOXAWAY STAKEHOLDER TEAM MEETING 
Tuesday, July 25, 2012 

AGENDA 
 

Location: Duke Energy Wenwood Operations Center 
 425 Fairforest Way 
 Greenville, SC  29607 
 
 
10:00 AM Preliminaries 

• Introductions 
• Safety Brief 
• Announcements 
• Meeting Summary Approval 
• Action Items 
• Update on Resource Committee and Study Team Activities 
• Relicensing Schedule 
• Agenda Review 

10:30 AM Composite Interest Statements Update 

10:45 AM Water Quantity and Operations Resource Committee Study Reports 

• Water Supply Study 
• Reservoir Level and Project Flow Release 
• Operations Model and Informational Runs 

12:00 N Lunch 

12:45  PM Water Quantity and Operations Resource Committee Study Reports 
(continued) 

  Preparing for the Trial Balloon -- Refreshers 

• Mutual Gains Negotiation 
• FERC Policy Guidance on Settlements 
• Charter Requirements for Trial Balloons and Negotiations. 

2:45 PM Wrap Up 

• Round Table 
• Next Steps 

3:00 PM Adjourn 
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Stakeholder Team Meeting Summary 
Keowee-Toxaway Hydro Project Relicensing 

FERC No. 2503 
 

Date:  Wednesday, July 25, 2012 
Location: Duke Energy Wenwood Operations Center 
 
Team Members and Special Participants Present 
Dyke Spencer, Anderson Chamber 
Jim Schoonover, AQDI 
Chuck Smith, AQDI 
Jen Huff, Duke Energy 
Jeff Lineberger, Duke Energy 
Bob Swank, FOLKS 
Ben Turetzky, FOLKS 
David Bereskin, Greenville Water 
K.C. Price, Greenville Water  
Tom Berenz, Keowee Vineyards 
Jim Burgner, Keowee Vineyards 
Art Holbrooks, Oconee County 
Chris Brink, Pickens County 
Marshall Brown, Pickens County 

Chuck Hightower, SCDHEC 
Erin Owen, SCDHEC 
Bill Marshall, SCDNR 
Vivianne Vejdani, SCDNR 
Mark Dudley, SCDPRT 
Bob Faires, Seneca Light & Water 
Wes Cooler, SC Wildlife Federation 
Tony Niemeyer, The Reserve at Lake 

Keowee 
Chris Starker, Upstate Forever 
Sandy Campbell, US Army Corps of 

Engineers 
Mark Cantrell, USFWS 

 
Facilitators 
Ken Kearns, Kearns & West Elana Kimbrell, Kearns & West 
 
Other Participants Present
Ed Bruce, Duke Energy 
Phil Fragapane, Duke Energy 
Steve Johnson, Duke Energy 

Erin Culbert, Duke Energy 
Chris Ey, HDR 
Kevin Mosteller, HDR 

 
Stakeholder Team Members and Special Participants Not Present  
Eastern Band of Cherokee Indians 
NOAA Fisheries 
Pickens County Water Authority 

SCDAH 
Warpath Development 

 
 
10:15 a.m. Introductions, Agenda Review, Announcements, and Safety Brief 
 
1. Kearns opened the meeting by welcoming participants and asking for introductions. 

He provided a safety briefing, asked for announcements, and requested approval of 
the meeting summary from June 5th. There were no comments on the summary; so 
it will be marked as approved on the KTRel SharePoint site (KTRel). He also 
reviewed the action items from the last meeting and noted they have been 
completed. 

Action Item: Kimbrell will mark the June 5th meeting summary as “approved” on 
KTRel.  
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2. Huff provided a brief update on the progress of the study teams. Part of the Fish 
Community Assessment Study has been completed, and the hydroacoustic 
monitoring system put in place to study entrainment is now functioning after several 
problems had to be fixed. The Hydro Structures National Register of Historic Places 
Eligibility Assessment Study will be completed soon. The Recreation Use and Needs 
Study Team conducted around 580 exit interviews, and they are finalizing a web-
based survey tool to be distributed to residents and lake users after Labor Day. 
There will also be an aerial flyover during the Labor Day holiday weekend. The 
Shoreline Erosion Study is also moving forward, and the Study Team is conducting 
modeling and analysis of the data they have collected. The Shoreline Mapping 
Update Study Team held approximately ten meetings over the last few weeks and 
has completed their review of the aerial photography. There will be a few more 
meetings to review the analysis of the photography. The Water Quality Study Team 
is continuing their monitoring and has a meeting scheduled for the week of August 
20. The Wildlife and Botanical field surveys are underway, with several conducted in 
June and July, and more to be conducted in September. Preliminary work on the 
Wetlands Study is underway, and the surveys will be conducted in August. Huff 
noted again, if stakeholders are interested in participating in a field survey, they 
should let her know, and, depending on space, they may be able to join.  

3. Kearns pointed out an important upcoming milestone - the first trial balloon - which 
Duke Energy will present at the September 12 Stakeholder Team Meeting. The trial 
balloon will be the initial draft Agreement in Principle (AIP).  

4. Kearns reviewed the day’s agenda and explained the Team will be briefed on the 
water quantity studies because they were started earlier than the others and are 
nearly complete.  

5. Kearns gave an update on the Stakeholder Team’s composite interest statements. 
He incorporated the changes suggested at the last Stakeholder Team Meeting and 
subsequent emailed comments.  There are several other changes to be made 
because an additional set of interests was received. The latest draft of the composite 
interest statements will always be posted on KTRel.  

6. Bruce reviewed the studies under the purview of this RC: the Operations Model 
Study, the Reservoir Level and Project Flow Release Study, and the Water Supply 
Study. These have been introduced to and discussed by the Stakeholder Team 
previously. The Water Supply Study projected the Savannah River Basin’s increased 
water use during the period of the New License and these projections will be 
incorporated into the Operations Model when operating scenarios are analyzed. 

Water Quantity and Operations RC Study Reports 

7. Mosteller gave a presentation on the Water Supply Study (see www.ktrel.com for a 
copy of the presentation). 

8. HDR completed their water use projections in January and are finalizing the initial 
(baseline) water yield analysis. This is an analysis of the ability of a water source to 
reliably provide a given amount of water at a location. This baseline analysis is for 
current operating conditions and does not include the Interim Low Inflow Protocol 
(LIP). The draft report will be available on KTRel next week, and the final report will 
be produced in June 2013. The projections include the entire Savannah River Basin 
with approximately 165 different water users. HDR focused on the larger water 
users, and, in particular, those in the upper five reservoirs and on net withdrawals 

http://www.ktrel.com/�
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(total withdrawals minus returns). The projections extend out to 2066 (50 years after 
expiration of the Existing License) and come to slightly more than double the current 
amount of water use. 

9. Mosteller explained the industrial category of users has a negative net withdrawal 
because they often get water from a utility or from groundwater and then return it to 
surface water. The agriculture/irrigation category’s water use remained unchanged in 
the projections. 

10. HDR arbitrarily increased projections after 2066 if needed to more quickly find out 
what the water yield failure point would be (i.e., the withdrawal that would uncover 
the critical intake in the reservoirs). Mosteller indicated the failure point is associated 
with the quantity of water withdrawn (MGD), not the date/year.  

11. Bruce pointed out if the US Army Corps of Engineers’ (the USACE) Drought 
Contingency Plan changes, HDR may need to apply the changes to the baseline 
analysis so it is comparable to other operating scenario model runs. 

12. Mosteller stated HDR is evaluating the effectiveness of the ILIP triggers (the 
thresholds for entering different phases of drought). 

13. Swank offered to put HDR in touch with a national rainfall observer based in Walhalla 
who has 60 years of recorded data.  

Action Item: Swank will provide Mosteller with the contact information for the 
Walhalla rainfall data source. 
14. Schoonover asked Campbell about whether the USACE has reduced outflows from 

Hartwell. She responded they haven’t because the USACE is currently working to 
balance Hartwell and Thurmond. The upper Basin has received more rain, which has 
caused an imbalance between the two reservoirs.  

15. Cooler clarified HDR’s analysis does not prioritize use of the water in the Basin. 
Mosteller confirmed this. The analysis estimates how much will be used, not at what 
point certain users will need to reduce or stop their withdrawals. 

16. Bruce requested clarification of the critical elevation for Hartwell. Mosteller thinks the 
Clemson University Power Plant is the critical intake, but he will verify this. 

Action Item: Mosteller will verify the critical intake for Hartwell.  
17. Turetzky expressed his concern that since the USACE’s Environmental Assessment 

is not yet complete, and much of the work for the relicensing will be based on it, 
much of the Stakeholder Team’s work might need to be revised. Bruce stated Duke 
Energy is trying to account for this by including standard assumptions about the 
USACE’s flow releases across their analyses, as a fixed condition, so this can be 
relatively easily changed. Also, Duke Energy and the Stakeholder Team can develop 
sensitivities in their modeling for plausible significant changes. Duke Energy’s 
existing agreement with the USACE will change depending on what is in the 
Relicensing Agreement. Huff followed up on this by noting that, even if the USACE 
finished updating their Drought Contingency Plan this year, it is almost certain to 
change again over the course of the New License. Despite this, Duke Energy must 
make decisions about how they are going to operate, based on what is currently 
known and what they have control over. 
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18. Fragapane, the lead for the Reservoir Level and Project Flow Release Study, gave 
an update on the study (see 

Reservoir Level and Project Flow Release 

www.ktrel.com for a copy of the presentation). He 
explained the Study Team has organized the existing data on Keowee and Jocassee 
into a database to make it easy to analyze. They are now identifying reservoir level 
operating bands and determining how flow releases are affected by droughts. The 
Study Team is working on a revised draft of the report (they are meeting tomorrow 
on this) and they will prepare the final report by November 2012.  

19. The Study Team has daily data from Lake Keowee starting in 1971 (midnight 
readings) and hourly data starting in 1995. For Jocassee, they have daily data from 
1975 and hourly data from 1995. The cut-off date for data is December 31, 2011. 
Fragapane explained in normal conditions, the Study Team recommended the upper 
limit of the operating band be full pond and the lower limit be 1096 feet above mean 
sea level (AMSL) for Lake Jocassee (14 feet below full pond, because beyond that, 
when water is pumped back up into Bad Creek, there is a marked increased in 
entrainment) and 795 feet AMSL for Lake Keowee (five feet below full pond, because 
of the Oconee Nuclear Station (ONS) operating limit).  

20. Fragapane showed the group various charts with different ways to view the reservoir 
level data. He pointed out that after the early 1990s, Lake Keowee did not drop as 
much because the ONS operating limit was put into effect. Since this limitation was 
established, Duke Energy has drawn down Lake Jocassee more than Lake Keowee.  

21. Turetzky asked what the significant annual dips in lake levels were between 2005 
and 2007, and Fragapane responded they represent planned maintenance work at 
ONS. 

22. In discussing the Project flow release data, Fragapane noted that for the purposes of 
the analysis, the Study Team decided that drought conditions would be defined for 
Duke Energy’s reservoirs following the USACE’s drought levels (Stages 1-4).   

23. Turetzky inquired as to the reason Duke Energy is not considering ways to allow 
Jocassee to drop to a lower level just as they are for Lake Keowee and ONS. 
Lineberger stated this would likely require a complete modification of Jocassee Dam 
as well as modifications at Bad Creek, which would be orders of magnitude greater 
in cost than changes at ONS. 

24. Ey provided an overview of the Operations Model and the latest version of the 
Performance Measures (PM) sheet (Rev4). This modeling is being overseen by the 
Operating Scenarios Committee (OSC). They still need to include a climate change 
inflow data set, and to better understand the relationship between inflows and 
outflows during severe droughts. The OSC’s next meeting is August 23. 

Operations Model and Informational Runs 

25. The PM sheet provided to the group (see www.ktrel.com for a copy) incorporates 
revisions discussed in late May and June with all coding complete to calculate results 
for each measure from the output of the CHEOPS model scenarios. The results 
presented on the 7/25/2012 PM sheet are for the Baseline and three Informational 
scenarios, I1, I2 and I3 using the existing inflow dataset. The results may change in 
the future based on the outcome of the August 23 OSC meeting and decisions on 
remaining issues relative to the inflow data set sensitivities. It was clarified the 
scenarios shown in this PM sheet are a starting point, or benchmarks – relicensing 

http://www.ktrel.com/�
http://www.ktrel.com/�
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scenarios will replace the Information scenarios and begin with the Duke Energy 
Trial Balloon in September. 

26. The OSC has worked hard to fine-tune the PM sheet.  Stakeholder interests have 
been shared with OSC members resulting in the expansion of performance 
measures in all interest areas.  The majority of the measures are related to the 
FERC relicensing of Keowee and Jocassee since they are the lakes Duke Energy 
operates. The USACE reservoirs are included to test whether or not different 
operating scenarios at Keowee or Jocassee may result in significant impacts on the 
downstream reservoirs.  

27. The suggestions for the new and revised PMs made at the last Stakeholder Team 
Meeting have been incorporated. Ey indicated HDR will modify the print scale and 
formatting next time the sheets are printed so the first page text is larger. 
Stakeholders were asked to review the PM sheet closely, since they will be using it 
over the course of the next year. Ey suggested they pay special attention to the start 
and end date range for each PM and the format of the outcome cells as a mixture of 
percentages or actual numbers of days are used. He described what is shown in the 
notes at the end of the PM sheet, including the calculation for the total number of 
days that is signified when a percentage is used and the source/basis of the 
elevations that are used.  

28. Ey explained the Minimum Increment of Significant Change (MISC) is used to 
compare a trial scenario against the Baseline. It is a performance-measure-specific 
value used to identify a range of modeled outcomes where the comparison of the 
Baseline scenario and the proposed revised operating scenario results are not 
considered significantly different for that specific measure.  The PM sheet uses a 
color code to show that the outcome comparison is better, not significantly different 
or worse than the Baseline. 

29. Ey explained the CHEOPS™ model, using current operations inputs, does not 
reproduce historic record-low reservoir elevations during periods of severe, 
prolonged drought, notably in 2007-2008 (Reference Section 4 of the CHEOPS 
Operations Model Calibration/Verification Report). HDR has determined this does not 
appear to be a systemic problem with the inputs to the model. Based on review of 
model inputs performed to date, there appears to be unaccounted-for water leaving 
the reservoirs through groundwater, evaporation or other variables at a more 
significant rate during dry periods than normal operation. There may be greater 
evaporation occurring than what was included in modeling (ResSim and CHEOPS).  
Both models currently use a monthly average evaporation based on data provided 
with the 1939-2008 inflow dataset. The inflow dataset for the Savannah River Basin 
was based on daily evaporation estimates. This data could be re-entered for a 
certain time period to test whether it has an effect. Lineberger noted that sometimes 
during extended droughts, groundwater flows in reverse and the reservoirs feed the 
groundwater instead of the groundwater feeding the reservoirs. HDR is developing 
an approach for addressing this inconsistency which they will review with the OSC in 
August. 

30. Cantrell asked why so many of the PMs are not color-coded. Ey stated the non-
colored blocks identify PMs that meet the MISC (i.e., there is no significant difference 
between the scenarios for that PM). 
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31. Kearns reviewed the work of the Stakeholder Team thus far in the process: learning 
about the relicensing process and the Project itself, as well as mutual gains 
negotiations; articulating and refining their interests; and increasing trust among the 
team members. He stated communication will be crucial for the remainder of the 
process, and he hopes the stakeholders have found him accessible. He encouraged 
the stakeholders to approach him if they have problems or suggestions regarding the 
process. 

Preparing for the Trial Balloon 

32. Looking forward, Kearns reiterated Duke Energy will be providing a draft trial balloon 
at the September Stakeholder Team Meeting for the group to review, discuss, and 
work on together. The stakeholders should assess the document to see how well it 
meets their interests, and should seek ways to meet others’ interests at the least cost 
to themselves. Kearns reviewed the term “BATNA,” or “best alternative to a 
negotiated agreement,” and “MLATNA,” or “most likely alternative to a negotiated 
agreement.” He stated the Stakeholder Team should discuss their BATNA with their 
organization’s participants as well as others in their organization, and compare their 
BATNA to what they think they can achieve through this process. They should not 
discuss their BATNA with the other team members, although they ought to consider 
what others’ BATNAs might be.  

33. Kearns proposed that for most of the Team, their MLATNA is likely the directives 
FERC would provide in the absence of a negotiated agreement. Kearns reminded 
the group of some of the elements of FERC’s presentation to the Stakeholder Team 
last year, including the distinction between license agreements (such as flow and 
natural resource issues) and off-license agreements (such as land issues). Duke 
Energy’s BATNA is particularly pertinent because it is their license, and their 
interests lie primarily in license agreements, not off-license agreements. Therefore, 
the Team should think about what kinds of trade-offs could be proposed.  

Action Item: The Stakeholder Team will consider theirs and others’ BATNAs, and 
where their interests fall (in the license agreements or in potential off-license 
agreements). 
34. Kearns reviewed some of the elements of the Team’s Charter, pointing out 

Stakeholder Team meetings should provide a forum to discuss ideas freely. It is 
important for the Team to maintain control of the process, as well, and so they 
should be cautious in discussing the content of the meetings with the media or 
elected officials.  

Action Item: The Stakeholder Team will review the Charter again, as well as 
FERC’s policy guidance (under Shared Documents on www.ktrel.com).  
 

35. Kimbrell will mark the June 5th meeting summary as “approved” on KTRel.  

Summary of Action Items: 

36. Swank will provide Mosteller with the contact information for the Walhalla rainfall 
data source. 

37. Mosteller will verify the critical intake for Hartwell. 

38. The Stakeholder Team will consider theirs and others’ BATNAs, and where their 
interests fall (in the license agreements on in potential off-license agreements). 
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39. The Stakeholder Team will review the Charter again, as well as FERC’s policy 
guidance (under Shared Documents on www.ktrel.com). 
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Methodology 

'"1 65 individual users evaluated 
(the entire Savannah Basin) 

• For any water use, the projections methodology 
used was based on three characteristics: 
- Quantity of water being used 
- Location of water use (above or below Thurmond) 
- Availability of data 

• Greatest efforts were made for: 

Notes About Results 

• Projections prepared out to 2066 
- FERC license expiration 

• Projection values given every 10 years 

• Emphasis on Net Withdrawals 
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PWIWU Projections 

• Sub-basins with Largest Current Net Withdrawals (in 
order): 
- Keowee Reservoir (42%) 
- Below Clyo (27%) 
- North Augusta (27%) 
- Augusta Canal Diversion Return (26%) 
- Hartwell Reservoir (24~o) 
- All others (each <1000) 

• Keowee Reservoir has largest current Net 
Withdrawals 

PWIWU Projections· Methodology 

• Population-driven growth projections 
- Used state population figures if others weren't available 

• Disaggregated water uses into customer types 
where possible 
- Few entities provided such detailed information 

• Per capita water use rates employed 
- Assumed typical values If user -specific data not ava lab e 

• Returns often correlated to witlidrawals as a 
percentage 

PWIWU Projections 

• Sub-basins with Largest 2066 Projected Net 
Withdrawals(in order): 
- Keowee Reservoir (42%) 
- North Augusta (34%) 
- Hartwell (21%) 
- Below Clyo (21%) 
- All others (each <10%) 

• Keowee Reservoir also has largest future Net 
Withdrawals 

Industrial Projections 
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Industrial Projections 

• Many industries are "net returners' 

• Industrial water activity concentrated from Augusta 
to Below Clyo 
- Many existing industries in Augusta and near Savannah 
• Savannah River Nuclear Solutions 

Industrial Projections· Methodology 

• Evaluate Current Water Users 
- Assume no growth by default unless reasons are found 

to substantiate a change (e.g., planned expansion or 
shutdown) 

• Create "New Future Industry" placeholder for each 
sub-basin 
• Baseline of 0.21 mgd (Net Withdrawal) in 2011 for each 

sub-basin 
- Assign annual gr wth rate of 1 520

0 

• ~AGR forSC and GA ~ GSP betWeen 
1 20 0 

Industrial Projections· Challenges 

• Difficult to get useful data 
• Unwillingness to participate 
- User's knowledge for future use limited 

• Industrial water use based on many factors 
- Use of groundwater or city water 
- Change in process or cooling system 
• Market conditions 
- Internal business decis'ons 

• Changes in use often abrupt. not gradual on an 
individual entity basis 

Why Project Slow Industrial Water Growth? 

• Industrial bases include substantial amount of 
sectors seeing declines (e.g. textiles) 

• Many industries rely on groundwater 
• Permittin~ process may make surface withdrawals 

unattractive 
• Many PWIWUs have buiH or are building capacity to 

serve industry 
• Industries in this Basin are "net returners" 

Dr0i43Ctions also this 
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Power Projections 
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Power Projections· Methodology 

• Evaluate Current Water Users 
- Show changes in water use only if warranted by user

based information (e.g. planned changes, expansions, 
shutdowns, etc.) 

• Create "New Future Power" placeholders 
- Population-based power demand growth 
- Assumptions for per capita energy use 
- Assumed power plants. Combined-cycle 1 240 MW 
- Attempted to pread facilities in an even reatistic man er 

Power Projections· Challenges 

• Limited planning horizon 

• Water use heavily influenced by technology used 

• Future regulations uncertain 

Agriculture/lrrigation (All) Projections 
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All Projections· Challenges 

• Includes water for crops, livestock, and golf courses 
• All water use is influenced by many factors 

- Number of users 
- Size of use 
- Groundwater VS. surface water 
- Weather and climate 

• USGS data that tracks these water uses shows very 
little chronological pattern 

• 67% of counties (GA and SC) showed the largest 
use in 2000 (during '98-'02 drought) 

All Projections· Methodology 

• Assume future use to equal the largest water use 
year in the UGSG record. 

• Show no growth or decline in water use through 
projection period 

Water Yield Analysis: CHEOPS Modeling 
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Water Yield Analysis: CHEOPS Modeling 

• 70-Year hydrologic data records constructed (Inflow 
Data Series) - Period of Record 

• Model simulates Savannah River Basin operations 
including operational constraints 

• Future flow projections from the withdrawals and 
returns are assigned to the system via CHEepS 

• Model scenarios operate system to failure 

Water Yield Analysis· Methodology 
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Water Yield Analysis· Methodology 

• Baseline Water Yield: 
CHEOPS run through the full Period 01 Record 
Critlcallntakes: 

, Jocassee = EL 1080' (Ful pond EL 1110') - Pumped SlDIage opeI3bOnallim~ 
, Keowee = El 794 6' (Full pond El 800') - Oconee Nuclear opet'atIooaIlIm~ 
• Hartwell = EL 638 O' (Full pond El66O') - Clemson UtlIV Central Enetgy FacIty 
, Russell = EL m .25' (Fu' pond El 480') - USACE hydro operational limit 
• ThuImond = El314 0' (Full pond El 330') - CIty Of IJncoInton 11M water Intake 

Interim LIP lor K·T not Included 
USACE Drought Contingency Plan and Operations Rules are Included 
I crease wlthdrawa' r"'um demand by do<-t<Ia until violation of My enlic I 
Inta~ 
U y' olatlon fix 
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Water Yield Analysis· Methodology 

• Future Water Yield: 
- CHEOPS run through the full Period 01 Record 

Critlcallntakes 
, Jocassee = EL 1080' (Pumped SlDIage operatiooallimd) 
, Keowee = EL l§L[ (Operational limit with changes at Oconee Nude!!!) 
, Hartwell = EL 638.0' (Fun pond EL 660') - Clemson UnIY Central Energy Facitily 
• Russell = El 471.25' (Futt pond El 480') - USACE hydro operationaIlImd 
, Thunnond = EL 314 0' (Futt pond El33O') -CIty Oft.ncorton raw wafer Intake 

Interim LIP lor K·T llinciuded 
USACE Revised Drought Contingency Plan and Operations Rules are Included 
Incre s thdrlWaVretum d mand by decad until viol fon of a y critiClI 
intJke 

n v 0181 on fix 
d 

K· T Water Yield Analysis· Baseline 

USACE ReservOirs 
(Hartwell, Russell 8:. 

Thunnond) 

K·T Water Yield Analysis· Future 

USACE Reservoirs 
(Hartwell, Russell 8:. 

Thunnond) 
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K· T Interim LIP 

• Assumptions: 

- Support Duke's management of Duke Reservoirs (Bad 
Creek, Jocassee, and Keowee) while meeting pub1ic 
water needs 

- All goals and actions developed cooperatively by GW, 
Seneca and Duke 

- WQORC and KTST to work towards development of 
long term LIP for Relicensing Agreement 

- Automatically e mates on date Relicensing Agreement 
Sl ature are ue 
• Scheduled for N.O¥embar. 

K· T Interim LIP 

• Purpose: 

"To establish an interim joint management plan for Lake 
Keowee between Duke Energy, Seneca and Greenville 
Water to properly respond to drought conditions in the 
Keowee-Toxaway Basin· 

K· T Interim LIP 

• Assumptions (continued): 

- 'Parties· are only entities with Large Water Intakes. 
• Max daily capacity ~ 1 MGD 

- Draft previously been reviewed with the WQORC and 
KTST. 

- Any Large Water Intake Owner locating a new intake on 
Keowee prior to termination of Interim LIP required to 
abide by the LIP 
• SimIlar requirement likely when final UP Is adopted. 

10 



K· T Interim LIP 

• Duke Responsibilities: 

- Monitor interim drought triggers and relevant data once 
per week: 

}>Remalnlng usable storage (Duke reservoirs) 
}>Composite averages of 3 USGS streamflow gages 
»U.S. Drought Monitor for upper Savannah River BasIn 
>ComposIte Duke Energy K-T RalnfaH gage readings 
>Oconee County USGS groundwater gage 
> RemaInilg usable storage (USACE 1'IISeMlIrs) 
>USACE Savannah River BasIn d/oUght status 

K· T Interim LIP 

• Duke Responsibilities (continued): 
- Describe flow releases from Keowee Hydro Station for 

current month. 
- Coordinate flow releases from Keowee with USACE

}> 1968 agreement between Duke, USACE & SEPA 
}>Min/mum Usable SIDrage Threshold = 86,600 ac-Itremainlng In 

Duke Reservoirs ~ this value, Duke does not continue 
downstream releases of the 1968 agreement) 

}>MniIun UsIbIII Sbage TInshcId ~.~ adjusted \0 e 
/ower IIIIlUIIlI8llORllly (le. fill and wtnter} 

~~~~~~~.~!!:P for Keowee based CllIII8k 

K· T Interim LIP 

• Duke Responsibilities (continued): 
- Coordinate drought calls (monthly or bi-weekly) to 

provide: 
»Trigger updates 
>Operational projections 
}>MeteoroIogIcal projections. 

- Select & communicate Intenm LIP Stage based on 
triggers established (with input from Large Water Intake 
Owners). 

- Provide eslimal waler consumption rale by Oco e 
e S a al eva r 0 from D 

K·T Interim LIP 

• Duke Responsibilities (continued): 

- Request voluntary or require mandatory water use 
restrictions for lakeside property irrigation withdrawals 
from Duke Reservoirs (depends on the Interim LIP 
Stage) 

11 



K· T Interim LIP 

• Large Water Intake Owner Responsibilities: 

- Provide water use reports for current month and next 
month's projections from Duke Reservoirs and 
altemative sources. 

- Provide water use overview of system conditions . 
• Leaks, status of alternative water sources, etc. 

- Request or require water use restrictions from water 
customers and or increase use of alternative water 
sources 

- Reduce w ter WIthdrawals from Du 
ormal withdra al evels 

K· T Interim LIP 
LIP Trigger Levels: 

Tnggcr1 AND 1 of tho Follow!ng 

(2) (3) (4) 
LIP Remaining UaaIlIe ~ %ofJ.month -WeIghted %of J.month 

51. Slor. lalo-T.-mA'II. us ()ooght lalo-T.-mA'II. 
SlreamIbN Morita RainIaJJ 

~:.!IO'!I :'85% :.0 :'85% 

~<90% <85'11 

USAGE LOYOI 2 <65% 

<65% 

K· T Interim LIP 

• Interim LIP Stages: 

~Stage 0 (Low Inflow Watch) 

~Stage 1 
~ 

~Stage 3 
~Stage 4 

K· T Interim LIP 
LIP Actions - Stage 0 

Out. I largt Waltr Int.kn Own." 

Initial. mooJhly droughl oonference call, 

I'IOvIde deIa1ed updaIeo 00 drwghI Jnggers II1d 
ad1&' ..... anJ data. 
P!ovKIe amounI of waler _ fran lake 
K_tapnl'll<lUS 4 ......... 

12 



K· T Interim LIP 
LIP Actions - Stage 1 

Notify PII1iec !hat ~ has been reached. 

CoonlinaIo monthly droughI confonr1ce call. 
""""lItho Portieo and .,y _ interested wat ... 
sysIsm mlllagoni. 

Continuo \0 proyido _ updateo on drought 

Iriggoro and oIhor relevant data. 

Prowdo aroount 01 wal ... reloasod fTom lake 
Kooweo fer previous 4 woob. 

~"""' noogIlIxn wilhdr...ng waf", fTom 
tho CAlIw Reoorwor. fer mgaIJng lake<odo 
proportI .. YOIunIlriy fimll IMlhdrawais 10 g 
~ (dayo 10 be opeafiod Ouko) 

K· T Interim LIP 
LIP Actions - Stage 3 

Large Water Intake Owners 

Notify waler customers 01 tho La.v Innow 
Condibon Ihrough publIC aJlreach and 
comrnt.flIC3bon oIItYts 

Reduce wil", Wllhdrawai. Iran LaI<. Keowee. as 
a goal. by ~ (or mor.I from !he expected 
anounl 

_ doIaIlod updat .. on relevant data. 

NoIify_~d1l1ou.._CcrdIIon lf1nlIV!p!.tJic_anl __ ..tIh 
oncrused lqlhoolo '" 1110 '-10 __ 

1!!!!I.pt .... ~_l.JI<eK""""" ••• gcoI. 
by ll!:m (or""'I_OlIjJIICIId _ 

__ l¢Itoson'*"'Vltrtggnand_ -_ ...... "' __ --__ dwater __ l.JI<eK_"" 

pnMoua2-'. _ or~_/Iow __ l.ake 

K_..-""""" "" __ lMIoya1orn 

eIodncaIlood_ 

!!Di!! Iaie no9ixn oithchwIng water _1110 0ui8 
-. ""1ntgaing_pIq*tIoo 101m! 
_1D~(dllylDbeopedfiodby0ui81 

K· T Interim LIP 
LIP Actions - Stage 2 

Duke 

Cor1tInuo \0 proyido _ updaIuc on drought 

Iriggoro and oIhor relevant data. 

K· T Interim LIP 
LIP Actions - Sta e 4 

urge Wlttr I"~e Owners 

Notify walti' customora 01 tho La.v Inftow 
Cmdilion Ihrough publIC ouInIach and 
OIlf11I1UlicaIion etIorts wilh emphasis on tho nood 
tOCOO!08fWJ walw 

Radoce wj!!or withd@w;!!81ran lake KtIOWIIO. as 
• goal , by ~ (or mora) from expected 8n1OIJll. 
__ updat .. on relevant data. 

Notify_ .......... dLow _C<rdtionlf1nllV! 
p!.tJic_and""""""",_.w. _1qlhooIo",1I1o.-1D __ 

I!!!!I.ptwmr!!1!bcUwll!!_l.akeK_~ 
(orrncnl_OlIjJIICIId_ 

DeraIIod~",lt1luoj1Irtggnand__ __ ...... "'_doIo. 
dolo __ d ___ l.JI<eKeowoo"" 

pnMoua2 _ 

Ca>tiIlJtlDlOWcoor~_/iow __ l.ake __ """"""" ...... __",,","_Ioad_ 
!!I!lb-laieno9ixnwi��D_v--
1I101Uo_ ""inigoIing_pIq*tIoolD 
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K· T Interim LIP 

• LIP Stage Recovery 

From stage 4 to Slage 3 

From stage 3 to Slage 2 

From stage 2 to Slag. I 

From Slige I to Slag. 0 

From stage 0 to Normal 

OU1<e Reservoir slO<age "",81er tI1an or 
equolto 42"-
Duke Reservoir storage greater (han or 
equal '0 50% 
USACE Implements Lovetl 01 Its DCP 

USACE returns to Normal operations 

0U1<e R ... JVOIr slO<age "",81er tIIan or 
equol 10 IlO'l 

K·T Interim LIP - WSST Review I Input 

• Documentation: 
- Re-evaluation of LIP on recurring time interval (i e every 5 years) 
- Establishment of a Drought Management Advisory Group (DMAG) to 

include Parties and resource agenCM!S 
- Preparabon of an Annual Water Use Report 
- Better definibon of terminology and actions within the LIP document 
- More spectfic actions and goals defined under various stages by water 

userslub lties 

• TrlggSlS Evatuation: 
Eva uate drought stage trigger "rea ily' and recovery t' gers 
Eva uate effe I • ' 55 stream flow versus preclp bon t ers 
E auate m act of u g tonal ran gau es lort g 

e a re e ac s e 9a 
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Update to K-T Stakeholder Team on 

Keowee -Toxaway Relicensing 

" Duke 
r'EnergYe 

Reservoir Levels and Project Flow Releases Study 

July 25,2012 
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Study Team Members 

• Phil Fragapane, Duke Energy, Study Team Lead 
• Ed Bruce, Duke Energy 
• Bob Faires, Seneca Light & Water 
• George Galleher, Duke Energy 
• Chuck Gorman, SCDHEC 
• Scott Harder, SCDNR 
• K.C. Price, Greenville Water 
• Ben Turetzky, FOLKS 
• Andy Wachob, SCDNR 

A Duke 
r_Energy~ 
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A Duke 
rtl1EnergYe 

Reservoir Levels and Project Flow Releases Study 
Goals and Objectives - From Study Plan 

1. Organize historic lake level data for both Lake Keowee and Lake Jocassee and 
flow release data for Keowee Hydro Station into a database format to allow 
easy computer access and analysis. 

2. The lake level data will be used to identify potential seasonal operating 
elevation bands for Lake Keowee, based on historical operation under all 
conditions and potential seasonal operating elevation bands for Lake 
Jocassee for normal conditions. 

3. The Keowee Hydro Station flow release data will be used as a reference to 
observe the historic volumetric release patterns in relation to the beginning 
and ending of drought periods. Since flow releases from Keowee Hydro 
Station are largely controlled by the provisions of the 1968 Operating 
Agreement between Duke Energy, the Savannah District of the US Army 
Corps of Engineers, and the Southeastern Power Administration, an analysis 
of the distribution of the release volumes in relation to drought periods will 
provide useful observations of the relationship of the Project storage with the 
storage in the downstream federal projects. 



Schedule 

• February 2012 

• April 2012 

• April 17, 2012 

• May 4,2012 

• July 9, 2012 

• July 26,2012 

• August 9, 2012 

• September 9, 2012 

• October 9, 2012 

• November 9, 2012 

A Duke 
r.EnergYe 

Initial Analysis and Study Team Meeting 

Rough Draft of Report Prepared 

Meeting of Study Team to Review Draft 
Report and Identify Potential Normal Lake Level 
Bands 

Study Team Provides Comments on Rough Draft 

Revised Draft Distributed to Study Team 

Meeting of Study Team to Review Revised Draft 
and Identify Potential Lake Levels Bands During 
Drought for Lake Keowee 

Study Team Provides Comments on Revised Draft 

Final Draft of Report Prepared 

Study Team Provided Comments on Final Draft 

Final Report 



Overview of Data Collected 

" Duke 
r'EnergYe 

Keowee (April 17, 1971 through December 31, 2011- levels and discharges) 

- Daily data from 1971 through 2011 
-Hourly data from 1995 through 2011 

Jocassee (May 1, 1975 through December 31, 2011- levels only) 

-Daily data from 1975 through 2011 
- Hourly data from 1995 through 2011 



Definition of Drought 

A Duke 
r#EnergYe 

• Drought Period: Any time the USACE has declared 
Levels 1, 2, 3 or 4 as defined in the Savannah River Basin 
Drought Contingency Plan (SRBDCP) 



Operating Limits During Normal Periods 

A Duke 
rflEnergYe 

• During normal periods, the upper limits for both lakes are 
to be the full pond elevations, and the lower limits are to 
be 1096 ft above mean sea level (14 feet below full pond) 
for Lake Jocassee and 795 feet above mean sea level (five 
feet below full pond) for Lake Keowee. 



01/01/1971 

01/01/1972 

12/31/1972 

12/31/1973 

12/31/1974 

01/01/1976 

12/31/1976 

12/31/1977 

12/31/1978 

01/01/1980 

12/31/1980 

12/31/1981 

12/31/1982 

01/01/1984 

12/31/1984 

12/31/1985 

12/31/1986 

01/01/1988 

12/31/1988 

12/31/1989 

12/31/1990 

01/01/1992 

12/31/1992 

12/31/1993 

12/31/1994 

01/01/1996 

12/31/1996 

12/31/1997 

12/31/1998 

01/01/2000 

12/31/2000 

12/31/2001 

12/31/2002 

01/01/2004 

12/31/2004 

12/31/2005 

12/31/2006 

12/31/2007 

12/31/2008 

12/31/2009 

12/31/2010 

12/31/201 

Water Surface Elevation (ft msl) 
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Full pond 
at 800 ft 

800.0 
799.5 
799.0 
798.5 
798.0 
797.5 
797.0 
796.5 
796.0 
795.5 
795.0 
794.5 
794.0 

_ 793.5 
ill 793.0 
~ 792.5 
c 792.0 
o 791.5 
~ 791.0 
~ 790.5 
jjj 790.0 

789.5 
789.0 
788.5 
788.0 
787.5 
787.0 
786.5 
786.0 
785.5 
785.0 
784.5 
784.0 
783.5 

...,.. 

--MEDIAN 

- MEAN 

Hayes Chart of Lake Keowee Daily Water Surface Elevations 
April 17, 1971 through December 31,2011 
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Full pond 
at 1110 ft 

Hayes Chart for Lake Jocassee Daily Water Surface Elevations 
. May 1, 1975 through December 31,2011 
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Next Steps 

Preparation of Revised Rough Draft Report 

Next Study Team Meeting on July 26, 2012 

Preparation of Final Report 
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Keowee-Toxaway Hydro Relicensing 
(FERC Project No 2503) 

KEOWEE-TOXAWAY STAKEHOLDER TEAM MEETING 
Wednesday, September 12, 2012 

AGENDA 
 

Location: Duke Energy Wenwood Operations Center 
 425 Fairforest Way 
 Greenville, SC  29607 
 
 
10:00 AM Preliminaries 

• Introductions 
• Safety Brief 
• Announcements 
• Meeting Summary Approval 
• Action Items 
• Update on Resource Committee and Study Team Activities 
• Relicensing Schedule and Next Steps 
• Agenda Review 

10:30 AM Public Session 

11:00 AM Presentation of the First Trial Balloon 

12:00 N Lunch 

12:45  PM Presentation of the First Trial Balloon (continued) 

2:45 PM Wrap Up and Next Steps 

3:00 PM Adjourn 
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Stakeholder Team Meeting Summary 
Keowee-Toxaway Hydro Project Relicensing 

FERC No. 2503 
 

Date:  Wednesday, September 12, 2012 
Location: Duke Energy Wenwood Operations Center 
 
Team Members and Special Participants Present 
Juan Brown, Anderson Chamber 
Chuck Smith, AQDI 
Jen Huff, Duke Energy 
Jeff Lineberger, Duke Energy 
Bob Swank, FOLKS 
Ben Turetzky, FOLKS 
K.C. Price, Greenville Water  
Tom Berenz, Keowee Vineyards 
Jim Burgner, Keowee Vineyards 
Art Holbrooks, Oconee County 
Chris Brink, Pickens County 
Marshall Brown, Pickens County 
Chuck Hightower, SCDHEC 

Erin Owen, SCDHEC 
Bill Marshall, SCDNR 
Vivianne Vejdani, SCDNR 
Mark Dudley, SCDPRT 
Phil Gaines, SCDPRT 
Bob Faires, Seneca Light & Water 
Wes Cooler, SC Wildlife Federation 
Dave Hargett, SC Wildlife Federation 
Tony Niemeyer, The Reserve at Lake 

Keowee 
Chris Starker, Upstate Forever 
Sandy Campbell, USACE 
Tim Roberson, Warpath Development 

 
Facilitators 
Ken Kearns, Kearns & West Elana Kimbrell, Kearns & West 
 
Stakeholder Team Members and Special Participants Not Present 
Eastern Band of Cherokee Indians  
NOAA Fisheries 

Pickens County Water Authority 
SCDAH 

 
Other Participants 
Hugh Barwick, Duke Energy 
Ed Bruce, Duke Energy 
Erin Culbert, Duke Energy 
George Galleher, Duke Energy 
Brett Garrison, Duke Energy 
Joe Hall, Duke Energy 

Steve Johnson, Duke Energy 
Scott Jolley, Duke Energy 
Garry Rice, Duke Energy 
Tami Styer, Duke Energy 
Mike Manwaring, HDR 
Tina Woodward, HDR 

 
10:00 a.m. Introductions, Agenda Review, Announcements, and Safety Brief 
 
1. Kearns opened the meeting by welcoming participants and asking for introductions. 

He provided a safety briefing, asked for announcements, and requested approval of 
the meeting summary from July 25th. There were no comments, and the summary 
will be marked as approved on KTRel.  Kearns reviewed the action items from the 
prior meeting and checked that these were completed. One of them was for 
stakeholders to re-read the Charter and think about their BATNAs (Best Alternative 
to a Negotiated Agreement). Bob Swank still needs to provide information to Kevin 
Mosteller at HDR (he provided it at the meeting for Kearns to give to Mosteller).  

Action Item: Kearns/Kimbrell will mark the July 25 Meeting Summary as approved 
on KTRel. 
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2. Huff gave an update on the studies and Resource Committees (RCs). Most of the 
field work for the studies has been completed, and reports are either being drafted or 
have been completed. She noted that the question about the hydrology dataset 
being used for the Operations Model has been resolved. She again stated that if a 
stakeholder would like to participate in any of the remaining field work, they should 
contact her.  

3. Kearns reviewed the overall Integrated Licensing Process (ILP) schedule. There 
have been 20 Stakeholder Team Meetings to date and numerous RC and Study 
Team meetings. He explained all of this has been in preparation for today’s 
presentation of the first Trial Balloon and the start of the Stakeholder Team’s work to 
develop an Agreement in Principle (AIP) that describes how the Project should be 
managed for the next 30-50 years. The AIP will be converted into the Relicensing 
Agreement (RA). 

4. Kearns reminded the group of the nature of a Trial Balloon. Trial Balloons are 
informal, preliminary proposals that attempt to bring together recommendations 
addressing as many of the Team’s interests and issues as possible. They are non-
binding and may be withdrawn at any time (nothing is decided until everything is 
decided). The document is intended to help focus discussions and test whether 
interests are being met.    

5. Kearns reviewed the Stakeholder Team’s ground rules from the Charter and asked 
that at this meeting, questions focus on clarification and understanding rather than 
evaluation and judgment. The goal for this meeting is to try to understand the 
concepts and content in the Trial Balloon. The Stakeholder Team Members will be 
asked to evaluate the Trial Balloon after the meeting relative to their own interests. 

6. Lineberger opened his presentation (see 

Trial Balloon Presentation 

www.ktrel.com for a copy) by stating his 
appreciation for the time the Stakeholder Team has devoted to the process. He also 
hopes the stakeholders will find that Duke Energy has tried to meaningfully 
incorporate as much as they could of the Stakeholder Team’s Composite Interest 
Statements into the first draft AIP. There are 183 Composite Interest Statements, 
and Duke Energy believes the Trial Balloon addresses 84 percent of them in a 
meaningful way. 

Action Item: Duke Energy will post to KTRel the document identifying which 
among the Composite Interest Statements are addressed in the first draft AIP, 
which are partially addressed, and which are not addressed at all.  
7. Lineberger cautioned that the Operating Scenarios Committee has not yet reviewed 

and approved the results of the CHEOPS model run that informed this draft AIP, so 
he does not consider the CHEOPS results final. He also added that there are many 
studies still ongoing which will inform sections of the AIP that currently have blanks. 
The AIP will change significantly between now and when it is signed, so this 
document should be considered a starting point. There are also several places 
where Duke Energy proposes providing funding, but has not yet included a specific 
dollar amount. Duke Energy would prefer to identify specific projects Duke Energy 
and others will undertake rather than providing undesignated funding. Lineberger 
also noted that in any case, Duke Energy expects dollar amounts will be among the 
last things identified in the AIP prior to its signing. 

http://www.ktrel.com/�
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8. Lineberger went through the first four sections of the draft AIP and summarized the 
main points in each section. 

9. Section 2, Normal Operating Ranges for Reservoir Levels: Roberson asked for 
clarification on the fish entrainment concerns that led to the selection of 14 feet 
below full pond as the Normal Minimum Elevation for Lake Jocassee. Lineberger 
explained that water from Jocassee is pumped back up to Bad Creek, and based on 
previous studies if Jocassee is below 1096 feet above mean sea level (AMSL) when 
pumping occurs, the rate of fish entrainment increases at the Bad Creek Project. 
Above that level, impacts are significantly less.  

10. Section 3, Actions to Support Water User Needs: In response to a question from 
Turetzky, Lineberger stated Duke Energy has not included any discussion of retail 
pricing for water in its Trial Balloon.  Duke Energy is proposing modifications to 
Oconee Nuclear Station (ONS) to permit it to operate when Lake Keowee is as low 
as 790 ft AMSL due to the likelihood of future droughts and the reservoir’s 
importance to the regional water supply. ONS has not finalized which of the two 
options it will select, the schedule for implementing such a modification, or if the 
Nuclear Regulatory Commission would need to approve such a modification. 

11. Stakeholders noted the reservoir elevation range pie charts are very informative and 
useful. 

12. Cooler asked if the modeled Low Inflow Protocol (LIP) stages could be reviewed and 
updated on a periodic basis, and Lineberger responded that as proposed a group of 
people would be revisiting the LIP at least every five years, much like how the 
Catawba-Wateree Drought Management Advisory Group is handling the LIP for the 
Catawba-Wateree Project.  

13. Turetzky asked if the Stakeholder Team will be considering how climate change will 
impact these results, and Lineberger stated his understanding that the Operating 
Scenarios Committee will be evaluating climate change. In addition, the model runs 
which use the 1995-2008 hydrology data may be fairly representative of what 
potential climate change scenarios could look like, because much of that time period 
was spent in drought. 

14. The Boatable Area Analysis included buffers around the piers.  The details of how 
pier owners would “follow the water” are not yet described. It was asked why 100 
percent of the docks are not usable even with the lake is full. Lineberger responded 
this may be because some docks were built far back in coves or some docks were 
designed and built just for swimming and fishing.  

15. Section 5, Historic Properties: Huff picked up the presentation at this point. Huff 
explained there are currently three archaeological sites that Duke Energy is planning 
to address in the Historic Properties Management Plan (HPMP). 

16. Cooler suggested Duke Energy consider a program to provide information on sites 
inundated by the reservoirs, such as marking sites with buoys that have a Quick 
Response code on them so people can later look it up online to find more information 
about the site. Huff responded this is an interesting idea to keep in mind, and added 
all of these efforts would be done in coordination with SCSHPO to be sure the 
resources are not endangered by the preservation and education efforts.  

17. Section 6, Public Recreation: Huff also noted that the 1965 Recreation Access 
Agreement will be officially superseded by the Relicensing Agreement (RA). Turetzky 
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asked if Huff could describe this 1965 agreement. She stated that it was the 
agreement between Duke Energy and the South Carolina Wildlife Resources 
Department, the predecessor to SCDNR and SCDPRT, which was appended to 
Exhibit R in the original license. Turetzky requested a copy of the agreement, and 
Huff said she could provide it to him. 

Action Item: Huff will provide Turetzky with a copy of the 1965 Recreation Access 
Agreement.  
18. Cooler asked if the proposed new leased areas will become fee-based access areas. 

Huff responded Duke Energy does not yet know if the potential lessees of these 
areas will in fact enter into leases with Duke Energy or if they will charge for use of 
the access areas. Also, Duke Energy does not specify in the draft AIP what they will 
do with the areas if they are not leased. Turetzky noted that FOLKS is particularly 
interested in the Fall Creek Access Area being leased by Oconee County.  

19. Burgner asked if the lake sweep currently done on Jocassee could be part of the 
semiannual island cleanup effort, and Huff responded that it is not currently included, 
but could be discussed.  

20. Section 8, Species Protection: Duke Energy is not aware of any federally threatened 
or endangered species that are affected by Project operations, but studies to 
investigate this further are on-going. Duke Energy is not proposing to address state-
listed species. Burgner asked if piers that are being modified to “follow the water” will 
be charged a fee that would go to the proposed Habitat Enhancement Program and 
Huff stated Duke Energy has not proposed a fee for piers to follow the water.  

21. Section 9, Water Quality: Turetzky stated ongoing funding to protect water quality is 
very important for combating problems with septic systems as development around 
Lake Keowee intensifies. 

22. Huff reiterated Duke Energy would like to identify specific projects in the RA to fund 
as opposed to establishing a fund, so stakeholders are encouraged to consider what 
projects they think should be included. Projects can be outside the Project Boundary 
if they are within the watershed.  

23. It was asked when the draft AIP will be posted on KTRel. It will be posted by the end 
of the week. A hard copy was also provided at the meeting to all Stakeholder Team 
Members.  

Action Item: Kearns will post the draft AIP/first trial balloon to KTRel.  

24. Kearns reviewed the current schedule, looking forward to the signing of the RA in 
July 2013. Because there must be sufficient time for all the Parties to review the RA 
with their management and obtain the necessary authority to sign it, May 1, 2013 is 
the deadline for “pencils down.” In 2012, the Stakeholder Team has met about every 
six weeks. Going forward, it will begin meeting at least once a month. Stakeholder 
Team Meetings are already posted on the KTRel calendar through July 2013, 
although more will be added if necessary. The primary goals for the next ten months 
are to determine how the incoming results of the studies may affect the RA, and to 
bring the AIP to the point where the Stakeholder Team Members can agree to sign it.  

Schedule  

Action Item: Kearns and Kimbrell will develop a proposed negotiation schedule 
and approach.  
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25. Kearns asked the Stakeholder Team to review the draft AIP, in particular the 
sections related to water quantity (lake levels, water supply, LIP, and Maintenance 
and Emergency Protocol (MEP)), because these are the sections they will be 
discussing first.  

Action Item: Stakeholder Team Members will review the draft AIP, especially the 
sections relating to water quantity, as well as the Composite Interests document, 
to determine if they agree with Duke Energy’s assessment of which interests have 
been addressed.  
26. Kearns also recommended three new ad hoc committees to edit specific proposals in 

the AIP to bring back to the Stakeholder Team for review. These groups are:  

i. The LIP Ad Hoc Committee (meeting on October 2 at Wenwood) with 
membership self-selected from the Water Quantity & Operations RC 

ii. The Habitat Enhancement Program (HEP) Ad Hoc Committee (meeting on 
October 3 at Anderson) with membership suggested by Kearns (Barwick, 
Cooler, Fletcher, Marshall, Swayngham, Garrison, Reagan, Brink, Burgner, 
Higgins, Holbrooks, Niemeyer, Prather, Smith, Turetzky)  

iii. The Follow the Water (FTW) Ad Hoc Committee (meeting on October 3 at 
Anderson after the HEP meeting) with membership self-selected from the 
SMP RC 

Action Item: Kearns will develop draft charges, agendas, and schedules for these 
groups/meetings.  
Action Item: Kearns will add Dan Rankin (SCDNR) to the HEP Committee.  
27. Several stakeholders congratulated Duke Energy on their first draft Trial Balloon, 

commending them on their efforts and their presentation, as well as the work of the 
consultants who modeled the proposed operating scenario. 

28. Turetzky asked if it is against the Stakeholder Team Charter to publish his 
organization’s interest statements on their website and in their newsletter. Huff 
responded she believes it is not against the Charter; stakeholders may speak about 
and publish their own interests (though not others’ interests). Kearns added 
stakeholders should be careful not to criticize the draft AIP publicly.  

29. Kimbrell will mark the July 25 Meeting Summary as approved on KTRel. (done) 

Summary of Action Items 

30. Duke Energy will post to KTRel the document identifying which among the 
Composite Interest Statements are addressed in the first draft AIP, which are 
partially addressed, and which are not addressed at all. (done) 

31. Huff will provide Turetzky with a copy of the 1965 Recreation Access Agreement. 
(done) 

32. Kearns will post the draft AIP/first trial balloon to KTRel. (done) 

33. Kearns and Kimbrell will develop a proposed negotiation schedule and approach. 

34. Stakeholder Team Members will review the draft AIP, especially the sections relating 
to water quantity, as well as the Composite Interests document, to determine if they 
agree with Duke Energy’s assessment of which interests have been addressed. 
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35. Kearns will develop draft charges, agendas, and schedules for these 
groups/meetings. 

36. Kearns will add Rankin to the HEP Committee. 



Keowee-Toxaway Relicensing 
Agreement-in-Principle (AlP) 

Duke Energy Trial Balloon 

September 12, 2012 

Trial Balloon Development 

• 20 Stakeholder Team meetings 
(almost 3 yearsl) 

• Duke Energy's focus is on 
Composite Interest Statements 

• Caveats 
- Only a proposal 
- On-going studies 

• Blanks 
• Current proposals may need tD 

be substantially modified 
- Funding amounts $TBD 

Compolhe Inte.N!st Statements 
Analysis 

Presentation Structure 

• Trial Balloon development 

• Sect ion-by-section review 

• Preliminary CHEOPS'" & 
GIS modeling results 

Questions? 

Please ask during the section 
discussion 

Section 1: Introduction 

• License Term : 40 - 50 years 

• Licensee's Actions 
- File consistent License Application, 401 water quality 

certification request, etc. 
- Seek consistent New Operating Agreement 

• Signatory Parties' Actions 
- Advocate for consistent and timely agency actions 
- No support for opponents 

11/29/2012 
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Section 2: Normal Reservoir Levels ,,~. 

Normal Maximum Elevation I Normal Minimum Elevation 
(It local datum / It AMSL) (It local datum / It AMSL) 

liillRJocauee 

lake Keowee 

Notes: 

100.0/11100 

100 0/800 0 

86.0/1096.0 

95.0/7950 

• 100.0 It local datum = top of dam. Including flood gates 

• It AMSL = feet above mean sea level 

Section 3: Low Inflow Protocol (LIP) "~. 

• Procedure enhances Interim LIP 

• All Large Water Intake owners on the Project 
(including the Licensee) complying 

• All Parties support implementation of LIP 

• All Parties encourage Large Water Intake owners on 
USACE Reservoirs to implement similar water 
conservation measures 

• Duke Energy will upgrade rainfall data collection and 
reporting 

• Revision process 

11/29/2012 

Section 3: Actions to Support Water 
User Needs 

Consider relicensing study findings for evaluating 
proposed increases in water withdrawals 

• Protect and enhance usable storage 

" I:::rw. 

- New / expanded / rebuilt water intakes fu lly operational with 
lake at hydro station operational limit 

OR 
- Engineering justification for shallower intake but must be fu lly 

operational with lake at Critical Reservoir Elevation 

• No public or industrial water supply intakes will be 
approved in Lake Jocassee 

• Interconnections and regional partnerships encouraged 

Section 3: New Operating 
A~reement (NOA) 

• New Operating 
Agreement 

- Consistent with 
Relicensing Agreement 

- Includes usable storage 
for six reservoirs 

W 
~
~'3US Army Corps 

~ 
'h"of Engineers .. 

Ji:; .~". Savannah Dlstr1c1 

~~~"';';" t 
- Addresses "unusual" ~v ..•. . ,-' }~ 

drawdowns of the USACE '. • ~~ i . 
Reservoirs 
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Section 3: LIP Reservoir Elevations 

• Critical Reservoir Elevation 

- Jocassee: 70 ft /1080 ft AMSl 

- Keowee: 90 ft /790 ft AMSl (new) 

• M inimum reservoir elevations and maximum weekly 
flow releases from Keowee Hydro Station decline as 
LI P stage deepens 

- Keowee f low releases will not drive below LIP Stage 
Minimum Elevation, except In certain situations 

- Allowances for pumping 

CHEOPS Modeling Results: Modeled 
1!..P Sta es 

U"- ZOO8 
h,dr.lon, 
laIO"e' 
whhdnlwall 

1JJ!- 2DG1 
hydro'.ey. 
~"".t 
withdraw ... ,.."',"'" '$I" 

H!5 - 2ODI 
hydrolon. 
1010 .. 0' 
wtthdnlw." 

1"5 - lOOI 
hydr.lon, 
2O"".t 
withdraw." 

'''~ 51.711 u. 

11/29/2012 

Keowee 

....... -, .. PoeMa ... 

LIP Stages: Reservoir 
Elevations and Flow 

Releases 

Section 3: LIP Implementation 
Schedule 

• Effective date: same as Relicensing Agreement 

• Oconee Nuclear Station (ONS) modification schedule 
TSD 

• New Lake Keowee Critical Reservoir Elevation 
Implemented after ONS is modified and Duke Energy 
may wait until: 

- New license issued 

- New Operating Agreement signed 
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Resource Plannin 
• Water quantity 

enhancements and 
planning 

Funding $TBD 

Projects selected by Duke 
Energy 

Available within 2 years 
after: 

- New license Issued 

- New Operating Agreement 
signed 

- Both consistent with 
ReficensJng Agreement 

CHEOPS Modeling Results: Lake " f:::u. 
Keowee Modeled E:..:I=e..:.,;va=.;t:.:.:io::..:n=s'--____ _ 

l!3'- Zoal 
hydro'oll. 
laID"" 

wtthdnwal. 

un-2OCI 
hydrofOil, 
20"".t 

wlth"tI.". 

1!'S ... ZOGl 
hydrot.cy. 
2Dll ,,-' 

(I,ntionbnp 
Uocaldatum) 

.. uo~ .... hft 

,...0·94,., 
. no·,), 

'20 · '29 

1"5 - 2001 . 900 1111' 
hydrolo". 
20""., 

whh"rawata 

11/29/2012 

CHEOPS Modeling Results: Lake 
Jocassee Modeled Elevations 

_t"lII,,..al, 

.hhdnlwo', 

U!S - 2001 

""",.'ort. 
1OlD"ot 

InS - 2OCI, 
h¥'lr.lory 
20""'t 

wlthdrawall 

a. .... tJo"bnl. 
IIoUllllbtvml 

. " I&HIV'" 
to 1 - 95.0 

10115.0 

an 1· 10.0 

. 'fIII · n .o 

Lake Keowee Boatable Area Analysis " f:::u. 

• Assumptions: 

- 3 ft water (15,897 ac at 
full pond) 

- Pier buffer of 30-50 ft 

• 95 ft (local datum): 
94% of boatable 
surface area at full 
pond 

• 90 ft (local datum): 
89% of boatable 
surface area at full 
pond 

lalce Keowee Boatable Surface Are. 
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Lake Keowee Pier Usability 

-""HI! 
1'·-.. .., .. -
I I.SOO .1._ .., 

.. 
... 

,,,. 

"" on 

Assumptions : 
- 4,457 structures 
- Need 3 ft water at end of pier 
- Current guidelines 

• 100 ft (local datum): 98% 
usable 
95 ft (local datum) : 78% 
usable 

• 90 ft (local datum): 46% 
usable 

Proposal: Modify 
Shoreline Management 
Guidelines to "follow the 
water" (details TBD) 

Section 5: Historic Properties 

• Historic Properties Management 
Plan 
- Archaeological site monitoring 

annually 

- Access Area cemetery 
management 

- Interpretative signage at the 
Jocassee Gorges Visitor Center 

.. Eastern Band of Cherokee Indians 

• SC Department of Art:hives & History 

.. SC Department of Parks, Recreation & 
Tourism 

11/29/2012 

• Identifies notification and consultation when: 
- Unable to comply with normal reservoir ranges 

- Unable to comply with downstream flow releases 

• Categories of MEP conditions 

- Hydro maintenance 

- Dam safety emergency (specifics in the Emergency Action 
Plan) 

- Voltage or capacity emergency 

- Planned drawdown 

- High inflow event 

• Specific upgrades based on Recreation Use and Needs 
(RUN) Study (results TBO) 
- Devils Fork State Park 

.. Des1gnated area for divers 
• New courtesy dock 

• Access Area Improvement Initiative 
- Extend existing leases through New License term 

.. Warpath Marina lease extension contingent upon meeting current 
RM P sched ul. 

- Offer new leases 
• Double Springs Campground .xpanslon to SCPRT (2S ac) 
• Bootleg Acce" Area leased to SCDNR (20 ac) 
• Fall Creek, Keowee Town, Stamp Creek, cane Creek leased to 

Oconee County 
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Section 6: RMP (continued) 

• Retain ownership of islands 

• Allow bank fishing at access areas 

• Meet Americans with Disabilities Act requirements 

• Future RMP revisions 

- RUN Study at Year 18 

- RMP revision at Year 20 

• 1965 Recreation Access Agreement superseded 

Section 6: Recreation User Outreach "e::::.w. & Education 
• Initiatives 

- Community safe boating education 
- Oconee County and Pickens 

County elementary and middle 
school environmental stewardship 
and litter prevention 

- Semi-annual island litter collection 
effort 

• Partners TBD, but must be 
Parties to the Relicensing 
Agreement 

• Duke Energy and partners can 
modify or discontinue after 10 
years 

~ - -
fjo;.~ ,., 

-'"- -- ~; .... --:::-~ 

11/29/2012 

Section 6: Non-Project Recreation 

• Keowee-Toxaway State 
Park 

• Jocassee Gorges Wildlife 
Management Area 

- lick log (46 ac) 

- Dismal Creek (21 ac) 

Section 7: Shoreline Management 

• SMG Revisions 

- Un-encapsulated foam removed from residential piers 
within two years of New license 

- Allow residential piers to "follow the 

water" (details TBD) 

• Future SMP updates 
- No more often than every 10 years 

1;lf ~4~:il 
,;, ~- ,; . 

. ~.-~.t ;;"", ~ - , . . .. " 

- . 
- Relicensing Agreement Parties invited to participate 
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Section 8: Species Protection 

• Implement species protection plans 
for federally listed Threatened and 
Endangered species (species T80) 

Discontinue woody debris removal 
program at Lake Jocassee except 
for navigation hazards 

Any future fishery monitoring 
associated with Project effects will 
not be addressed in future Keowee
Toxaway Fisheries MOU Work Plans 

Section 9: Water Quality 

Water Quality Enhancement 
Fund 

- Projects in tributaries and 
reservoirs 

- Begins two years following 
New License issuance 

- Duke Energy selects projects 
to fund with input from 
Relicensing Agreement 
Parties 

- Funding level $T80, but 
decreases if Project 
compliance monitoring 
required 

• Funding 
- One-time Duke Energy 

contribution ($T8D) 
- New and rebuilt private pier 

fee at time of permit issuance 
($T8D) 

• Fee begins 9/1/2014; Duke 
Energy contribution two 
years following New License 
issuance 

• Funding decisions: Duke 
Energy with input from 
Relicensing Agreement 
Parties 

Section 10: Miscellaneous 

11/29/2012 

IJItttd,hot~_MfDf· I\ofIJ .. nd 
,tur tbln_llrM.&ncnMnIethHh 

If an entity is identified as 

receiving funding or real 

property rights, they can 

only receive the funding or 
property rights if they are .... ltJ 
a signatory party to the 

Relicensing Agreement 
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From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Trial Balloon Posted to KTRel
Date: Monday, September 17, 2012 2:35:24 PM

Stakeholder Team
 

From: Ken Kearns [mailto:kkearns@kearnswest.com] 
Sent: Monday, September 17, 2012 2:18 PM
To: Aaron Gadsby; Art Holbrooks; Ben Turetzky; Ben Turetzky; Bill Bailey; Bill Marshall; Faires, Rick -
seneca.sc; Bob Swank; Buddy Thompson; Chris Brink; Chris Starker; Chuck Hightower; Chuck Smith;
Dave Hargett; David Bereskin; Dyke Spencer; Elana Kimbrell; Erin Owen;
George.O.Bramlette@usace.army.mil; hnix@upstateforever.org; Lineberger, Jeff; Huff, Jennifer R; Jim
Burgner; Jim Schoonover; Jodi Barnes; John Rudolph; Juan Brown; K.C. Price; Ken Kearns; Lynn
Breazeale; Mark Cantrell; Mark Dudley; marshallb@co.pickens.sc.us; Mike.Mastry@noaa.gov; Phil
Gaines; Prescott.Brownell@noaa.gov; dobrasko@scdah.state.sc.us; Sandra.M.Campbell@usace.army.mil;
Tom Berenz; Tim Roberson; Tony Niemeyer; Tyler Howe; Vivianne Vejdani; Wes.Cooler@mac.com
Subject: Trial Balloon Posted to KTRel
 
KT Stakeholder Team Members
 
The full copy of the Trial Balloon presented by Duke at the Sep 12 Stakeholder Team meeting has
been posted to KTRel along with a document identifying which of the Composite Interests are
addressed by the Trail Balloon.  Both documents are in a folder under “Shared Documents” entitled
“Agreement in Principle.”  Stakeholder Team Members can go directly to the folder by clicking on
the “AIP” tab at the top of any KTRel screen.
 
The presentation itself is in the Sep 12, 2012 Stakeholder Team meeting folder – “SH Mtg Sep” tab.
 
Please contact Elana or me with questions.
 
Ken
 
 

mailto:/O=DUKEENERGY/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=JAR1434
mailto:Nancy.Jessen@duke-energy.com
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Keowee-Toxaway Hydro Relicensing 
(FERC Project No 2503) 

KEOWEE-TOXAWAY STAKEHOLDER TEAM MEETING 
Thursday, October 18, 2012 

AGENDA 
 

Location: Duke Energy Wenwood Operations Center 
 425 Fairforest Way 
 Greenville, SC  29607 
 
 
10:00 AM Preliminaries 

• Introductions 
• Safety Brief 
• Announcements 
• Meeting Summary Approval 
• Action Items 
• Update on Resource Committee, Study Team, and Ad Hoc 

Committee Activities 
• Agenda Review 

  Public Session 

  Water Quantity and Operation Sections in the Trial Balloon 

• Section 2.0, Normal Operating Ranges for Reservoir Levels 

12:00 N Lunch 

12:45 PM Water Quantity and Operation Sections in the Trial Balloon 
(continued) 

• Section 3.0, Actions to Support Water User Needs 
• Section 4.0, Actions to Support Maintenance and Emergency 

Conditions 

2:50 PM  Wrap Up 

• Relicensing Schedule and Next Steps 

3:00 PM Adjourn 
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Stakeholder Team Meeting Summary 
Keowee-Toxaway Hydro Project Relicensing 

FERC No. 2503 
 

Date:  Thursday, October 18, 2012 
Location: Duke Energy Wenwood Operations Center 
 
Team Members and Special Participants Present 
Juan Brown, Anderson Chamber 
Dyke Spencer, Anderson Chamber 
Chuck Smith, AQDI 
Jim Schoonover, AQDI 
Jen Huff, Duke Energy 
Jeff Lineberger, Duke Energy 
Bob Swank, FOLKS 
Ben Turetzky, FOLKS 
K.C. Price, Greenville Water  
Tom Berenz, Keowee Vineyards 
Jim Burgner, Keowee Vineyards 
Art Holbrooks, Oconee County 
Chris Brink, Pickens County 
Marshall Brown, Pickens County 

Erin Owen, SCDHEC 
Bill Marshall, SCDNR 
Vivianne Vejdani, SCDNR 
Phil Gaines, SCDPRT 
Bob Faires, Seneca Light & Water 
Wes Cooler, SC Wildlife Federation 
Dave Hargett, SC Wildlife Federation 
Tony Niemeyer, The Reserve at Lake 

Keowee 
Chris Starker, Upstate Forever 
Van Whitehead, Upstate Forever 
Sandy Campbell, USACE 
Tim Roberson, Warpath Development 

 
Facilitators 
Ken Kearns, Kearns & West Amanda Piasecki, Kearns & West 
 
Stakeholder Team Members and Special Participants Not Present 
Eastern Band of Cherokee Indians  
NOAA Fisheries 
Pickens County Water Authority 

SCDAH 
USFWS 

 
Other Participants 
Chris Ey, HDR 
Ed Bruce, Duke Energy 

George Galleher, Duke Energy 

 
 

 
Introductions, Agenda Review, Announcements, and Safety Brief 

1. Kearns opened the meeting by welcoming participants and asking for introductions. 
He provided a safety briefing, asked for announcements, and requested approval of 
the meeting summary from September 12th. There were a few minor edits. The 
summary will be marked as approved on KTRel.  

Action Item: Kearns will mark the September 12 meeting summary “approved” on 
KTRel.    
2. Kearns reviewed the action items from the prior meeting and confirmed these were 

completed.  

3. Turetzky noted that the ad hoc committees have been asked to accelerate their 
schedules to meet the ILP timeline. Kearns noted all of the ad hoc committee 
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meetings are posted on KTRel, and suggested the committees schedule an 
additional tentative meeting or two in case they need additional time to complete 
their work. Turetzky suggested posting meeting materials on the KTREL site a day in 
advance of scheduled meetings so committee members have time to review prior to 
the meeting.  

4. Kearns noted the Stakeholder Team has until May 1 to finish work on the Agreement 
in Principle (AIP).  

5. Huff gave an update on the studies and Resource Committees (RCs). The 
CHEOPS™ model has been updated to incorporate revised hydrology and the 
USACE’s revised Drought Contingency Plan, and the updated model will be 
available this week. The hydro facilities are not eligible for the National Register of 
Historic Places because they are not yet 50 years old. The draft Reservoir Levels 
Study report was posted yesterday on KTRel. The final report of the Water Supply 
Study will be available at the end of the month. Field work has been completed for 
the fish community, wetlands, erosion, and botanical reports, and the reports are 
being drafted. The avian and mammal studies have one more round of field work. 
Instead of formal written RC reports, the RCs will provide input to the Stakeholder 
Team as a presentation.  

6. Kearns reviewed the work of the active ad hoc committees. The Low Inflow Protocol 
(LIP) Ad Hoc Committee met and commented on the draft LIP.  Kearns is 
incorporating those edits and sending it back to the committee for review. Kearns 
reminded those on the committee to review Jonathan Williams’ presentation and 
provide questions and comments by October 19, 2012. The Shoreline Management 
Plan Criteria Ad Hoc Committee will meet on October 24. Kearns is editing the 
Habitat Enhancement Program (HEP) draft proposal based on feedback from the 
HEP Ad Hoc Committee, and the revised proposal will be distributed next week. The 
Follow the Water (FTW) Ad Hoc Committee is putting together a panel of people 
experienced with similar programs on other lakes to see how they could develop a 
program on Lake Keowee. Kearns explained that Hartwell Lake has a program that 
allows dock owners to push docks closer to the water when the reservoir is low.  

7. Kearns provided background on the water quantity portion of the Trial Balloon. When 
making decisions about the Trial Balloon, the CHEOPS model assumes the next 70 
years of inflow will look like the last 70 years, with about five significant droughts. 
The Intergovernmental Panel on Climate Change (IPCC) reviewed global climate 
models (GCMs) that predict how the environment might be altered by the effects of 
climate change. The results showed global temperatures could rise between two and 
11 degrees Fahrenheit over the next 100 years depending on the assumptions 
made. The U.S. Geological Survey (USGS) is down-scaling the IPCC global model 
to the southeast regional level. There are several USGS projects being conducted 
right now, but there is no downscaled information the Stakeholder Team can use 
since the studies are not expected to have that information before 2014.  

Water Quantity and Operation Sections in the Trial Balloon 

8. Ey presented the results of the CHEOPS model, which was used to compare current 
operations (the baseline scenario) and the Trial Balloon scenario. Sensitivities were 
run for the same two scenarios using a low-impact climate change condition (10 
percent increase in evaporation based on a six degree increase in ambient air 
temperature) and a high-impact condition scenario (20 percent increase in 
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evaporation based on a six degree increase in ambient air temperature and a 10 
percent reduction in inflow). 

9. The analysis showed the Trial Balloon maintains elevations at Lake Jocassee about 
four to 10 feet higher than the baseline during drought periods. Turetzky stated the 
water temperature increased in the 1970s when BTUs were added to the lake by 
Oconee Nuclear Station, which resulted in increased evaporation. Bruce responded 
that the effects of thermal discharges are included in the models. Lineberger added 
that Duke Energy has information on forced evaporation, natural evaporation, and 
public water supply withdrawals that Duke Energy can share with Turetzky.  

Action Item: Duke Energy (Bruce) will provide Turetzky with information on forced 
evaporation, natural evaporation, and public water supply withdrawals.  
10. Ey reviewed the CHEOPS results for Lake Keowee. In discrete instances, the lake 

dips to slightly lower elevations in the Trial Balloon scenario than under current 
operations, although the Trial Balloon scenario tends to recover more quickly than 
the baseline.  

11. Swank suggested showing just the three months of high boating activity to illustrate 
the worst case scenario for lake elevations under the Trial Balloon from the public’s 
point of view.  

Action Item: Ey will isolate high boating months to illustrate to stakeholders the 
impact of the Trial Balloon on lake elevation during boating months.   
12. Ey added that the Trial Balloon operation combined with the LIP results in higher 

reservoir levels most of the time. The Trial Balloon does go lower than the current 
operating constraint, but only for a small percentage (less than 1 percent) of the time.  

13. Swank noted that the Hartwell water withdrawal performance measures are impacted 
by the water balance between Jocassee, Keowee, and Russell. Campbell explained 
that Russell only has five feet of usable storage. Due to topography, Russell cannot 
be made deeper without draining and dredging the lake. Campbell will send 
information to Swank about total Russell acreage and storage relationship.  

Action Item: Campbell will provide Swank with information about total Russell 
acreage and storage relationship.  
14. Turetzky pointed out the purpose of Russell was to provide rural electrification. An 

alternative would be to shut down Russell and buy power from other utilities. 
Campbell noted that the U.S. Army Corps of Engineers would shut down Russell if 
needed in a low inflow situation.  

15. Kearns explained the group needs to look at how to increase the percentage of time 
reservoir elevations are higher. Some inputs cannot be changed while others can. 
Kearns reminded the group the highest calculation priority in the CHEOPS model is 
public water supply and ONS withdrawals; hydropower is the lowest priority.  

16. Turetzky asked for clarification on the impact of the modifications at Jocassee on 
operations and lake levels. Galleher explained that new hydro runners were installed 
at Jocassee, which has resulted in more efficiencies – more power generation with 
the same amount of water. Lineberger noted lake levels are available on Duke 
Energy’s website and operations have not changed since the modifications were 
made at Jocassee. Turetzky noted that Keowee and Jocassee’s lake levels are 
brought down concurrently in the Trial Balloon, and that it might be worth looking at 
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bringing down Jocassee first and then Keowee. Gaines said that for any scenario the 
group needs to look at the overall impact on both lakes and not just Keowee.  

17. Schoonover asked how many docks were affected by reduced water level. Kearns 
has already been tasked with developing a CHEOPS performance measure to 
assess the number of docks impacted by various lake levels, and will report the 
finding at the next OSC meeting.  

18. Marshall noted fish spawning is worse at Keowee but there’s no impact on spawning 
at Jocassee under the Trial Balloon. Ey added that Bad Creek could be dampening 
the elevation fluctuations at Jocassee. Starker noted some hydro projects have a 
restriction on operations during fish spawning. Huff explained that those restrictions 
are known as a spawning stabilization period, but Duke Energy has data 
demonstrating current operations are not adversely affecting fish populations. The 
Fish Community Study will provide information on what kinds of fish inhabit the 
tailwater areas and bypass, but will not include information on how operations impact 
these populations. However, Duke Energy has considerable information about 
operations and fish communities and Kearns will request a presentation of that 
information at a future Stakeholder Team meeting.  

Action Item: Kearns should add a presentation of the impact of operations on fish 
population studies to the appropriate meeting agenda.  
19. Turetzky asked what happens if environmental changes are underestimated in the 

LIP. Lineberger noted the LIP is proposed to be revisited at least every five years to 
see what works and what doesn’t, and changes can be made at those times. 
However, that timeframe may be too frequent to identify trends.  

20. The group should provide suggested changes to the Trial Balloon by Friday, 
November 2.  

Action Item: Stakeholders provide suggested scenarios to consider for CHEOPS 
runs by Friday, November 2.  
21. Marshall asked if the situation could be reversed so Jocassee fluctuates more and 

Keowee fluctuates less to reduce the impact on fish spawning. Huff suggested 
running the model again with the spawning rule. Marshall will provide the beginning 
and end times, rate of fluctuation, and time periods for the spawning rule for the 
model.  

Action Item: Marshall will provide the beginning and end times, rate of fluctuation, 
and time periods for the spawning rule for the model. 

22. The group reviewed the draft Trial Balloon. Huff noted that measurements should be 
included as both local datum and feet above mean sea level (AMSL).  

Section 2.0, Normal Operating Ranges for Reservoir Levels 

23. Price will send statistics for the Greenville Water paragraph in Section 3.  

Section 3.0, Actions to Support Water User Needs 

24. Faires will provide language for the capacity limit set in the City of Seneca paragraph 
in Section 3. He added that the maximum instantaneous pumping capacity is 32 
MGD not 20. 

25. Faires suggested making the measurements consistent throughout and changing 
cubic feet per second to MGD.  
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26. On page 9, paragraph 11, “with the hopes that a permanent LIP will be adopted” 
should be added to the end of the paragraph.  

27.  On page 9, assumption 1 will be deleted and added to assumption 12.  

28. Swank recommended switching the positions of 3.2 and 3.3. 

29. Kearns suggested removing mention of Jocassee in 3.2.  

Action Item: Kearns will make edits to the Trial Balloon in redline and post on 
KTRel. Line numbers will be added to the document. 

30. Kearns reviewed the current schedule up to the signing of the AIP in July 2013. 
Additional Stakeholder Team meetings may be needed, and some meetings may be 
longer than have been typical up to now.  The team decided to extend the time of the 
existing meetings before adding meetings.  From now on the Stakeholder Team 
meetings will begin at 9:30 AM. 

Schedule  

Action Item: Kearns will change the beginning times of future Stakeholder Team 
meetings to 9:30 AM. 
31. Stakeholder Team members and alternates should be keeping their constituents up 

to date. Kearns will put together talking points outlining what people can share 
outside of the stakeholder meetings. Lineberger also offered that Duke Energy can 
attend meetings of stakeholder organizations and explain the process and progress.  

Action Item: Kearns will put together talking points for what people can share 
outside of the stakeholder meetings. 

32. Kearns will mark the September 12 meeting summary as approved on KTRel. 

Summary of Action Items 

33. Duke Energy (Bruce) will provide Turetzky with information on forced evaporation, 
natural evaporation, and public water supply withdrawals. 

34. Ey will isolate high boating months to illustrate to those stakeholders the impact of 
the Trial Balloon on water elevation during boating months.   

35. Campbell will provide Swank with information about the total Russell acreage and 
storage relationship.  

36. Kearns should add a presentation of the impact of operations on fish population 
studies to a future meeting agenda.  

37. Stakeholders to provide suggested scenarios to consider for CHEOPS runs by 
Friday, November 2.  

38. Marshall will provide the beginning and end times, rate of fluctuation, and time 
periods for the spawning rule for the model. 

39. Kearns will make edits to the Trial Balloon in redline and post on KTRel. Line 
numbers will be added to the document.   

40. Kearns will change the beginning times of future Stakeholder Team meetings to 9:30 
AM. 

41. Kearns will put together talking points outlining what people can share outside of the 
stakeholder meetings. 



Negotiation Schedule 

• Nov 14 
- Water Yield results from WSS 

- Maintenance and Emergency Protocol 

- Historic Properties - Historic Hydro, Sec 5.0, HPMP 

- Administration Sections (1.0, 11.0, 12.0, 13.0, 14.0, 

Att A (Abbreviations, etc.)} 

• Dec 12 

- LIP 

- SMP, Classifications, HEP, and FTW 



Negotiation Schedule 

• Jan 16 
- Water Quality 

- Erosion Study and Implications 

• Feb 21 
- Species Protection Studies 

- Species Protection 

• Mar 13 
- RUN Study 

- Public Recreation and RMP Elements 



Negotiation Schedule 

• Apr 10 
- Miscellaneous Section 10.0 

- Finish everything 



Active Ad Hoc Committees 

• Water Quantity and Operation 

KT Stakeholder Team Meeting 
- Operating Scenario (OSC) AHC 

- Low Inflow Protocol (LIP) AHC 

Greenville, SC 
• Shoreline Management 

- SMP Criteria AHC 
October 18, 2012 

- Habitat Enhancement Program AHC 

- Follow-The-Water (FTW) AHC 

Meeting Objectives Introduction to Scenarios 

• Period-of Record Inflows 

• Potential Impacts of Climate Change 

• What is a Scenario? 

• Low Inflow Protocol, New Operating 
Agreement and Operating Scenario 

• Using Performance Measures (the Red and the 
Green) 

) 
( 



---Review of Historic Inflows 
Based on 70-yr Accrebon Oataset 

___________________ HR . 

Intergovernmental Panel 
on Climate Change (lPCC) 

• Scientific body 

• Formed in 1988 by World Metrologic 
Organization and UN Environment Programme 

• Headquarters in Geneva 

• Nobel laureate, 2007 

• Assesses peer-reviewed worldwide research; 
does no original research 

• Outputs are Assessments and Special Reports 

Climate Change Evaluations 
Overview 

Operating Scenario Committee 
Meeting 

Sep 21, 2012 

IPCC Working Group I 
Assessment Reports 

2007-AR4 
IPCe 



Global Circulation Models 
(GCMs) 

16 Global Circulation Models 

Model -M'. Sponsor 

USA 

USA 

USA 

USA 

USA 

Schematic for Global 
Atmospheric Model 

16 Global Circulation Models 

Model -M'M Sponsor 
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Scenario Driving Forces 

• Population (including) 

- Aging and Urbanization 

- Relationships 

• Economic and Social 
Development 

• Energy and Technology 

• Agriculture and Land 
Use 

• Other (than CO2) Gas 
Emissions 

- NO 

- Methane 

- S02 

- Ozone Precursors 

- Halocarbons and other 
industrial gases 

• Policies 

IPCC Standard Scenarios 

, . , . l' .. 1 . , • • 
N •• ~.r .r Str ••• r l •• 

Scenario Themes 

More Economic Focus More Environmental Focus 

Ai 81 

Globalizat,on 
Rapid economic crowth 

Global environmental 
(homogeneous world) sustainability 

A2 82 

Relionalization 
ReClonaUvorlented locill environmentill 

economic development sust. lnability 

Fourth Assessment Report (AR4) 
Conclusions -- 2007 

Warming of the climate system is unequivocal. 

• Most of the observed increase in globally averaged temperatures 
since the mid-20th century Is very likely (>90%) due to the observed 
increase in anthropogenic (human) greenhouse gas concentrations. 

Anthropogen ic warming and sea level rise would continue for 
centuries due to the t imescales associated with climate processes 
and feedbacks, even if greenhouse gas concentrations were to be 
stabilized, although the likely amount of temperature and sea level 
rise varies greatly depending on the fossil intensity of human 
activity during the next century 

• The probability that this is caused by natural climatic processes 
alone is less than 5%. 



I-
f--

Fourth Assessment Report (AR4) 
Conclusions - 2007 (con't) 

o World temperatures could rise by between 2.0 and 11.5 OF during 
the 21st century 
- Sea levels will probably rise by 7.1- 23 in. 
- There is a confidence level >90% that there will be more frequent 

warm spells, heat waves, and heavy rainfall . 
- There is a confidence level >66% that there will be an increase in 

droughts, tropical cyclones, and extreme high.tides. 
o Both past and future anthropogenic carbon dioxide emissions w ill 

continue to contribute to warming and sea level rise for more than 
a millennium. 

o Global at mospheric concentrations of carbon dioxide, methane, and 
nit rous oxide have increased markedly as a result of human 
activities since 1750 and now far exceed pre· industrial values over 
the past 650,000 years. 

Scientific Priorities for AR5 

For adaptation/mitigation studies, Improved understanding of 

· key aspects of climate system down 10 regional scale, 
-e.g, precipitation. circulation, sea level, extreme events elc 

To Inform policy choices through Improved climate projections, 
better understanding of: 

· Climate feedbacks related to clouds, carbon cycle & biosphere, 
mass balance of Ice sheets. ocean circulation 

· Climate forclnps (e.g. from all aerosol sources, land use change) 
& couplings 0 forclngs to changes other than global mean 
temperature (e.g, circulation changes) 

IPCC 

AR4 Mean World Temperature 
Increase 

More [conomlc Focus More Environmental Focus 

Ai 81 

Globalization Rapid economk crowth 
Global envlronmental 

sustalnabllity 
(homogeneous world l 2.5" - 11.5' F 

20'-5.2" F 

A2 82 

ReClona llvorlented local environmental 
Reg-k:lnat+zation economic development sustalnabllity 

3.6'- 9.7' F 2.5" - 6.8' F 

Regional Downscaling 



Recommendations 

• Develop a set of bookend sensitivity runs to test 
basin response (similar to the process used for the CW Safe Yield 

Research wOrk). 

• Low Impact of Climate Change Sensitivity - 3 deg F 
temperature rise over the license period (impacting 
evaporation), no precipitation change, no inflow dataset 
change, no water demand change. 

• High Impact of Climate Change Sensitivity - 6 deg F 
temperature rise over the license period (impacting 
evaporation) , 8-10% reduction in inflow dataset due to 
preCipitation change and evapo-transpiration change, no 
water demand change. 

Jill 10 

What are CHEOPS™ / HEC ResSim? 

• Tools to evaluate scenarios 

- Can the real system actually operate successfully for a 

selected scenarioi' 

- Which scenario decisions have more or less impacts on 

system 

• Performance Measures Add-on 

- Assess how well or poorly the scenario meets stakeholder 

interests 



What's A Scenario? 
Five Elements 

Logic Priorities in CHEOPS 

• It's a particular set of values for: 

- Lake level minimums, maximums for each reservoir 

- Future water supply demands 

- Specified drought triggers and staged reductions (LIP) 

- Flow releases required from each dam (e.g., New 

Operating Agreement) 

- Future storage changes (e.g., from sedimentation) 

Scenario Problems (not LIP) Scenario Problems (LIP) 

• Scenario required flows not sustainable • Activated too often 
• lake levels exceed maximum or minimums or too 

• Activated too "deeply" frequently significantly off normal targets 

• LIP activated too often • LIP didn't resolve uncovered intakes 
• Water withdrawal intakes uncovered • Relies on storage too much in early drought 
• Hydro generation or value losses too great 

stages - uses up storage too quickly 
• Safe-yield reductions too great 



Introduction to Scenarios 

• Period-of Record Inflows 

• Potential Impacts of Climate Change 

• What is a Scenario? 

• Low Inflow Protocol, New Operating 
Agreement and Operating Scenario 

• Using Performance Measures (the Red and the 
Green) 



Keowee-Toxaway/Savannah River CHEOPS Model Performance Measures Sheet Duke Energy

Line 

Number
Performance Measures Criterion (Note 1) Start Date End Date

MISC

(Note 2)
Baseline Trial Balloon

Baseline CC 

Low

Trial Balloon 

CC Low

(Note 26)

Baseline CC 

High

Trial Balloon 

CC High

(Note 26)

Bad Creek (1939-2008) (1939-2008) (1939-2008) (1939-2008) (1939-2008) (1939-2008)

Elevation - Electric Operations

1
Maximize adherence to high-head operating 

band

Percent of time reservoir level more than 60 ft below 2,310 ft AMSL (Full 

Pool)
1-Jan 31-Dec 2% 22% 22% 22% 22% 25% 23%

Pumped Storage

2
Minimize impacts on pumped storage 

operations
Avg. Pumped Volume (ac-ft)/yr 1-Jan 31-Dec 210,000 2,025,331 2,046,446 2,025,060 2,046,685 1,999,031 2,042,385

Lake Jocassee

Elevation - Storage Availability

3
Maximize adherence to reliably meet all 

Project-related water demands
Number of years reservoir level at or above 1,108 ft AMSL on May 1 1-May 1-May 5 64 63 64 63 64 60

Elevation - Recreation

4
Number of years where cove access (reservoir level below 1,090 ft AMSL) is 

restricted for more than 25 days (Note 3)
1-Jan 31-Dec 2 7 1 8 1 11 2

5
Greatest number of days with restricted cove access (reservoir level below 

1,090 ft AMSL) during higher use months in any calendar year (Note 3)
1-Mar 31-Oct 5 169 33 197 53 245 117

6
Greatest number of days with restricted cove access (reservoir level below 

1,090 ft AMSL) in any calendar year (Note 3)
1-Jan 31-Dec 5 290 94 318 114 366 183

7
Number of years where reservoir level is below boat ramp critical level (1,080 

ft AMSL) during higher use months for more than 25 days (Note 4)
1-Mar 31-Oct 2 1 0 1 0 2 0

8
Greatest number of days where reservoir level is below boat ramp critical 

level (1,080 ft AMSL) during higher use months in any calendar year (Note 4)
1-Mar 31-Oct 5 67 0 73 0 129 0

Elevation - Natural Resources

9
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 10 consecutive days at least once (Note 20)
1-Apr 15-May 10% 93% 89% 93% 89% 90% 84%

10
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 15 consecutive days at least once (Note 20)
1-Apr 15-May 10% 91% 86% 91% 89% 86% 81%

11
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 20 consecutive days at least once (Note 20)
1-Apr 15-May 10% 91% 86% 91% 89% 83% 79%

12
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

1-Apr 15-May 10% 97% 99% 99% 97% 99% 96%

Minimize restricted recreation

Maximize spawning success for

black bass and blueback herring

(2.5-ft  fluctuation band)

Minimize restricted boat launching

12
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 10 consecutive days at least once (Note 20)
1-Apr 15-May 10% 97% 99% 99% 97% 99% 96%

13
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 15 consecutive days at least once (Note 20)
1-Apr 15-May 10% 94% 97% 94% 94% 93% 91%

14
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 20 consecutive days at least once (Note 20)
1-Apr 15-May 10% 93% 93% 93% 91% 87% 86%

15
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 10 consecutive days at least once (Note 20)
15-May 15-Jul 10% 91% 91% 91% 96% 87% 86%

16
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 15 consecutive days at least once (Note 20)
15-May 15-Jul 10% 90% 89% 90% 93% 83% 80%

17
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 20 consecutive days at least once (Note 20)
15-May 15-Jul 10% 90% 87% 90% 89% 80% 80%

18
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 10 consecutive days at least once (Note 20)
15-May 15-Jul 10% 91% 93% 91% 96% 90% 89%

19
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 15 consecutive days at least once (Note 20)
15-May 15-Jul 10% 90% 91% 90% 93% 86% 84%

20
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 20 consecutive days at least once (Note 20)
15-May 15-Jul 10% 90% 90% 90% 90% 83% 83%

21 Percent of days average reservoir level at or below 1,096 ft AMSL (Note 5) 1-Jan 31-Dec 10% 5% 2% 6% 2% 10% 6%

22 Percent of days average reservoir level below 1,096 ft AMSL (Note 5) 1-Dec 31-Mar 10% 6% 2% 7% 2% 11% 8%

23 Percent of days average reservoir level above 1,107 ft AMSL (Note 6) 1-Apr 30-Sep 10% 89% 87% 89% 87% 83% 81%

24 Percent of days average reservoir level above 1,105 ft AMSL (Note 6) 1-Apr 30-Sep 10% 91% 90% 90% 89% 86% 85%

25 Percent of days average reservoir level above 1,107 ft AMSL (Note 6) 1-Apr 31-May 10% 92% 90% 91% 90% 88% 86%

26 Percent of days average reservoir level above 1,105 ft AMSL (Note 6) 1-Apr 31-May 10% 93% 92% 92% 92% 90% 90%

Pumped Storage

27
Minimize impacts on pumped storage 

operations
Avg Pumped Volume (ac-ft)/yr 1-Jan 31-Dec 300,000 3,107,509 3,729,568 3,101,850 3,738,472 2,988,582 3,809,425

28
Minimize days below lake levels that impact 

Bad Creek operations 
Number of days reservoir level below 1,099 ft AMSL (Note 7) 1-Jan 31-Dec 227 1,868 1,140 1,962 1,249 3,074 2,232

29
Minimize days below lake levels that impact 

Bad Creek efficiency
Number of days reservoir level below 1,081 ft AMSL (Note 8) 1-Jan 31-Dec 12 152 0 164 0 827 38

Maximize littoral habitat during spawning 

season

Maximize spawning success for

black bass and blueback herring

(3.5-ft  fluctuation band)

Maximize spawning success for

sunfish and threadfin shad

(2.5-ft fluctuation band)

Minimize entrainment due to Bad Creek 

operations

Maximize spawning success for

sunfish and threadfin shad

(3.5-ft fluctuation band)

Maximize littoral habitat during growing 

season

K-T-PMS_Rev5_00_BL-TB1-CC_Projected.xls Page 1 of 3 Printed 10/13/2012, 11:31 AM



Keowee-Toxaway/Savannah River CHEOPS Model Performance Measures Sheet Duke Energy

Line 

Number
Performance Measures Criterion (Note 1) Start Date End Date

MISC

(Note 2)
Baseline Trial Balloon

Baseline CC 

Low

Trial Balloon 

CC Low

(Note 26)

Baseline CC 

High

Trial Balloon 

CC High

(Note 26)

Lake Keowee

Elevation - Storage Availability

30
Maximize adherence to reliably meet all 

Project-related water demands
Number of years reservoir level at or above 798 ft AMSL on May 1 1-May 1-May 5 63 64 63 64 56 64

Elevation - Aesthetics

31 Percent of time reservoir level at or above 797 ft AMSL 1-Jan 31-Dec 20% 81% 89% 81% 89% 73% 84%

32 Percent of time reservoir level at or above 795 ft AMSL 1-Jan 31-Dec 10% 89% 96% 88% 96% 83% 92%

33 Minimize significant drawdown of lake level Number of days reservoir level below 796 ft AMSL 1-Jan 31-Dec 5 4,147 2,052 4,344 2,120 6,099 3,248

Elevation - Recreation

34
Number of years where cove access (reservoir level below 792 ft AMSL) is 

restricted for more than 25 days (Note 9)
1-Jan 31-Dec 2 0 1 0 1 0 1

35
Greatest number of days with restricted cove access (reservoir level below 

792 ft AMSL) during higher use months in any calendar year (Note 9)
1-Mar 31-Oct 5 0 1 0 7 0 43

36
Greatest number of days with restricted cove access (reservoir level below 

792 ft AMSL) in any calendar year (Note 9)
1-Jan 31-Dec 5 0 50 0 62 20 104

37
Number of years where reservoir level is below boat ramp critical level (790 ft 

AMSL) during higher use months for more than 25 days (Note 10)
1-Mar 31-Oct 2 0 0 0 0 0 0

38
Greatest number of days where reservoir level is below boat ramp critical 

level (790 ft AMSL) during higher use months in any calendar year (Note 10)
1-Mar 31-Oct 5 0 0 0 0 0 0

Elevation - Natural Resources

39
Minimize number of days water level is below 

toe of riprap
Number of days reservoir level below 794 ft AMSL (Note 11) 1-Jan 31-Dec 250 74 410 77 467 228 1,408

40
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 10 consecutive days at least once (Note 20)
15-Mar 15-May 10% 89% 89% 90% 90% 89% 83%

41
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 15 consecutive days at least once (Note 20)
15-Mar 15-May 10% 84% 87% 83% 86% 84% 80%

42
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 20 consecutive days at least once (Note 20)
15-Mar 15-May 10% 81% 83% 81% 84% 81% 79%

43
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

15-Mar 15-May 10% 91% 89% 93% 90% 89% 83%

Minimize restricted recreation

Minimize restricted lake boat launching

Maximize lake levels

Maximize spawning success for

black bass and blueback herring

(2.5-ft  fluctuation band)

43
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 10 consecutive days at least once (Note 20)
15-Mar 15-May 10% 91% 89% 93% 90% 89% 83%

44
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 15 consecutive days at least once (Note 20)
15-Mar 15-May 10% 86% 87% 86% 86% 84% 81%

45
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 20 consecutive days at least once (Note 20)
15-Mar 15-May 10% 86% 84% 84% 84% 84% 81%

46
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 10 consecutive days at least once (Note 20)
15-May 15-Jul 10% 77% 67% 77% 69% 70% 63%

47
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 15 consecutive days at least once (Note 20)
15-May 15-Jul 10% 66% 51% 66% 56% 51% 44%

48
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 20 consecutive days at least once (Note 20)
15-May 15-Jul 10% 57% 46% 59% 47% 43% 33%

49
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 10 consecutive days at least once (Note 20)
15-May 15-Jul 10% 77% 67% 77% 69% 70% 64%

50
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 15 consecutive days at least once (Note 20)
15-May 15-Jul 10% 66% 51% 66% 56% 53% 44%

51
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 20 consecutive days at least once (Note 20)
15-May 15-Jul 10% 57% 46% 59% 47% 44% 33%

52 Percent of days average reservoir level above 798 ft AMSL (Note 12) 1-Apr 30-Sep 10% 82% 87% 81% 87% 72% 81%

53 Percent of days average reservoir level above 797 ft AMSL (Note 12) 1-Apr 30-Sep 10% 84% 92% 84% 91% 76% 87%

54 Percent of days average reservoir level above 798 ft AMSL (Note 12) 1-Apr 31-May 10% 89% 91% 89% 91% 80% 88%

55 Percent of days average reservoir level above 797 ft AMSL (Note 12) 1-Apr 31-May 10% 89% 95% 89% 94% 83% 91%

Elevation - Water Supply

56
Number of days reservoir level below critical level (775 ft AMSL) for 

shallowest public water supply intake operation (Note 13)
1-Jan 31-Dec 1 0 0 0 0 0 0

57
Number of days reservoir level below critical level (794.6 ft AMSL) for 

shallowest thermal power station operation (Note 14)
1-Jan 31-Dec 1 170 878 178 944 434 2,032

58
Number of days reservoir level below critical level (787.9 ft AMSL) for 

Keowee dam to supply backup power to ONS (Note 15)
1-Jan 31-Dec 1 0 0 0 0 0 0

Duke Energy Hydropower & Water Quantity 

Management

59 Percent of time in Normal Conditions 1-Jan 31-Dec 2% 86% 85% 84% 84% 78% 76%

60 Number of years attaining Drought Level 1 1-Jan 31-Dec 5 15 18 19 19 26 25

61 Number of years with more than 60 days in Drought Level 1 1-Jan 31-Dec 5 9 10 11 11 14 16

62 Number of years attaining Drought Level 2 1-Jan 31-Dec 4 13 13 14 14 18 17

Minimize days of restricted operation at lake-

located intakes

Maximize littoral habitat during spawning 

season

Maximize spawning success for

black bass and blueback herring

(3.5-ft  fluctuation band)

Maximize spawning success for

sunfish and threadfin shad

(2.5-ft fluctuation band)

Maximize spawning success for

sunfish and threadfin shad

(3.5-ft fluctuation band)

Maximize littoral habitat during growing 

season

62 Number of years attaining Drought Level 2 1-Jan 31-Dec 4 13 13 14 14 18 17

63 Number of years with more than 60 days in Drought Level 2 1-Jan 31-Dec 4 10 10 10 11 14 15

64 Number of years attaining Drought Level 3 1-Jan 31-Dec 2 1 1 1 1 7 7

65 Number of years with more than 60 days in Drought Level 3 1-Jan 31-Dec 2 1 1 1 1 5 6

66 Number of years attaining Drought Level 4 1-Jan 31-Dec 1 0 0 0 0 0 0

67 Number of years with more than 60 days in Drought Level 4 1-Jan 31-Dec 1 0 0 0 0 0 0

68 Avg. MWh/yr of hydropower produced 1-Jan 31-Dec 300,000 3,185,547 3,376,626 3,182,821 3,378,540 3,102,779 3372006

69
Average equivalent # of homes per year that could be powered by the hydro 

project (Note 17)
1-Jan 31-Dec 1,000 241,329 255,805 241,123 255,950 235,059 255455

70 Maximize Duke Energy hydropower value Avg. hydro generation value Dollars/yr (generation value provided by SEPA) 1-Jan 31-Dec $1,000,000 $229,754,490 $243,259,590 $229,513,863 $243,388,929 $223,932,887 $243,213,569

Background Performance Measure has improved vs. the Baseline Scenario

Background Performance Measure has declined vs. the Baseline Scenario

White Background There is no significant difference between the scenario and the Baseline Scenario by definition of MISC

Maximize Duke Energy hydropower 

generation

USACE DCP Drought Level (Note 16)
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Keowee-Toxaway/Savannah River CHEOPS Model Performance Measures Sheet Duke Energy

Line 

Number
Performance Measures Criterion (Note 1) Start Date End Date

MISC

(Note 2)
Baseline Trial Balloon

Baseline CC 

Low

Trial Balloon 

CC Low

(Note 26)

Baseline CC 

High

Trial Balloon 

CC High

(Note 26)

Hartwell Lake (Note 18) (1939-2008) (1939-2008) (1939-2008) (1939-2008) (1939-2008) (1939-2008)

Elevation - Aesthetics

71 Percent of time reservoir level within +/- 1 ft of reservoir guide curve 1-Jan 31-Dec 10% 64% 64% 63% 63% 55% 54%

72 Percent of time reservoir level within +/- 2 ft of reservoir guide curve 1-Jan 31-Dec 5% 77% 76% 76% 75% 68% 67%

73 Percent of time reservoir level within +/- 3 ft of reservoir guide curve 1-Jan 31-Dec 2% 85% 85% 85% 84% 77% 76%

Elevation - Recreation

74
Number of years where reservoir level is below the boat ramp use level (652 

ft AMSL) during higher use months for more than 25 days
1-Mar 31-Oct 2 7 7 7 8 10 10

75
Greatest number of days where reservoir level is below the boat ramp use 

level (652 ft AMSL) during higher use months in any calendar year
1-Mar 31-Oct 5 245 245 245 245 245 245

76

Number of years where reservoir level is below suitable level (654 ft AMSL) 

for public swimming beaches during higher use months for more than 25 

days

1-Apr 31-Oct 2 10 10 10 10 13 13

77
Number of years where reservoir level is below suitable level (654 ft AMSL) 

for public swimming beaches during higher use months in any calendar year
1-Apr 31-Oct 5 10 10 10 10 17 19

Elevation - Water Withdrawal

78
Number of days reservoir level below critical level (638 ft AMSL) for 

shallowest agricultural intake operation (Note 21)
1-Jan 31-Dec 1 54 59 69 66 203 193

79
Number of days reservoir level below critical level (636 ft AMSL) for 

shallowest public water supply intake operation
1-Jan 31-Dec 1 32 48 56 62 136 139

Richard B. Russell Lake (Note 18)

Elevation - Aesthetics

80 Percent of time reservoir level within +/- 1 ft of reservoir guide curve 1-Jan 31-Dec 10% 100% 100% 100% 100% 100% 100%

81 Percent of time reservoir level within +/- 2 ft of reservoir guide curve 1-Jan 31-Dec 5% 100% 100% 100% 100% 100% 100%

82 Percent of time reservoir level within +/- 3 ft of reservoir guide curve 1-Jan 31-Dec 2% 100% 100% 100% 100% 100% 100%

Maximize adherence to reservoir guide curve

Minimize restricted swimming at beaches

Minimize restricted lake boat launching

Minimize days of restricted operation at lake-

located intakes

Maximize adherence to reservoir guide curve
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82 Percent of time reservoir level within +/- 3 ft of reservoir guide curve 1-Jan 31-Dec 2% 100% 100% 100% 100% 100% 100%

Elevation - Recreation

83
Number of years where reservoir level is below the boat ramp use level (466 

ft AMSL) during higher use months for more than 25 days
1-Mar 31-Oct 5 0 0 0 0 0 0

84
Greatest number of days where reservoir level is below the boat ramp use 

level (466 ft AMSL) during higher use months in any calendar year
1-Mar 31-Oct 2 0 0 0 0 0 0

Elevation - Water Withdrawal

85
Number of days reservoir level below critical level (470 ft AMSL) for 

shallowest agricultural intake operation (Note 22)
1-Jan 31-Dec 1 0 0 0 0 11 0

86
Number of days reservoir level below critical level (465 ft AMSL) for 

shallowest public water supply intake operation (Note 23)
1-Jan 31-Dec 1 0 0 0 0 0 0

J. Strom Thurmond Lake (Note 18)

Elevation - Aesthetics

87 Percent of time reservoir level within +/- 1 ft of reservoir guide curve 1-Jan 31-Dec 10% 67% 67% 66% 66% 58% 58%

88 Percent of time reservoir level within +/- 2 ft of reservoir guide curve 1-Jan 31-Dec 5% 80% 79% 79% 78% 71% 70%

89 Percent of time reservoir level within +/- 3 ft of reservoir guide curve 1-Jan 31-Dec 2% 87% 86% 87% 86% 80% 79%

Elevation - Recreation

90
Number of years where reservoir level is below the boat ramp use level (320 

ft AMSL) during higher use months for more than 25 days
1-Mar 31-Oct 2 2 2 3 3 5 6

91
Greatest number of days where reservoir level is below the boat ramp use 

level (320 ft AMSL) during higher use months in any calendar year
1-Mar 31-Oct 5 147 166 166 173 245 245

92

Number of years where reservoir level is below suitable level (324 ft AMSL) 

for public swimming beaches during higher use months for more than 25 

days

1-Apr 31-Oct 2 8 8 8 8 11 12

93
Number of years where reservoir level is below suitable level (324 ft AMSL) 

for public swimming beaches during higher use months in any calendar year
1-Apr 31-Oct 5 8 8 8 10 15 16

Elevation - Water Withdrawal

94
Number of days reservoir level below critical level (324 ft AMSL) for 

shallowest agricultural intake operation (Note 24)
1-Jan 31-Dec 1 1,674 1,785 1,793 1,905 2,841 2,939

Minimize restricted swimming at beaches

Minimize days of restricted operation at lake-

located intakes

Minimize restricted lake boat launching

Minimize days of restricted operation at lake-

located intakes

Maximize adherence to reservoir guide curve

Minimize restricted lake boat launching

shallowest agricultural intake operation (Note 24)

95
Number of days reservoir level below critical level (312 ft AMSL) for 

shallowest public water supply intake operation (Note 25)
1-Jan 31-Dec 1 0 0 0 0 0 0

Flow

96 Number of days at or below 4,200 cfs daily average flow 1-Jan 31-Dec 500 3,624 3,907 3,971 3,983 5,536 5,906

97 Number of days at or above 4,000 cfs and below 4,200 cfs daily average flow 1-Jan 31-Dec 100 1,108 1,129 1,129 1,178 1,487 1,420

98
Number of days  at or above 3,800 cfs and below 4,000 cfs daily average 

flow 
1-Jan 31-Dec 10 826 854 847 861 1,366 1,520

99 Number of days below 3,800 cfs daily average flow 1-Jan 31-Dec 5 705 712 712 726 1,298 1,206

100 Number of days below 3,600 cfs daily average flow 1-Jan 31-Dec 5 54 54 54 54 411 418

101 Number of days below 3,100 cfs daily average flow 1-Jan 31-Dec 5 0 0 0 0 1 0

102 Lowest daily average flow (cfs) 1-Jan 31-Dec 250 3,100 3,100 3,100 3,100 2,957 3,100

USACE Hydropower & Water Quantity Management

103 Percent of time in Normal Conditions 1-Jan 31-Dec 2% 86% 85% 84% 84% 78% 76%

104 Number of years attaining Drought Level 1 1-Jan 31-Dec 5 15 18 19 19 26 25

105 Number of years with more than 60 days in Drought Level 1 1-Jan 31-Dec 5 9 10 11 11 14 16

106 Number of years attaining Drought Level 2 1-Jan 31-Dec 4 13 13 14 14 18 17

107 Number of years with more than 60 days in Drought Level 2 1-Jan 31-Dec 4 10 10 10 11 14 15

108 Number of years attaining Drought Level 3 1-Jan 31-Dec 2 1 1 1 1 7 7

109 Number of years with more than 60 days in Drought Level 3 1-Jan 31-Dec 2 1 1 1 1 5 6

110 Number of years attaining Drought Level 4 1-Jan 31-Dec 1 0 0 0 0 0 0

111 Number of years with more than 60 days in Drought Level 4 1-Jan 31-Dec 1 0 0 0 0 0 0

112 Avg. MWh/yr of hydropower produced 1-Jan 31-Dec 300,000 1,857,721 1,855,513 1,850,359 1,847,997 1,669,296 1,666,931

113
Average equivalent # of homes per year that could be powered by the 

hydro project (Note 17)
1-Jan 31-Dec 1,000 140,736 140,569 140,179 140,000 126,462 126,283

114 Maximize USACE hydropower value Avg. hydro generation value Dollars/yr (generation value provided by SEPA) 1-Jan 31-Dec $1,000,000 $129,646,233 $129,479,392 $129,129,814 $128,971,023 $117,196,349 $117,033,692

Background Performance Measure has improved vs. the Baseline Scenario

Background Performance Measure has declined vs. the Baseline Scenario

White Background There is no significant difference between the scenario and the Baseline Scenario by definition of MISC

Minimize days of restricted operation at lake-

located intakes

Maximize USACE hydropower generation

Flow Release From JST

USACE DCP Drought Level (Note 16)
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Keowee-Toxaway/Savannah River CHEOPS Model Performance Measures Sheet Duke Energy

Notes

1

All conditions from "Baseline" plus additional requirements and logic from Keowee-Toxaway Trial Balloon proposal.  This includes a Keowee-Toxaway Low Inflow Protocol (Keo-Tox LIP), and changes to the USACE/Duke Energy Operating Agreement in that Bad Creek and Russell are included in usable storage calculations.  Bad Creek usable storage is between 2,150 ft and 2,310 ft.

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

25,568 days (70 years * 365.25 days/year)

20 This criterion evaluates a day as 24 contiguous hours, not as specified in Note 1.

21 Source for PM 78 elevation: 7/31/12 Telephone call between HDR Jonathan Williams and Clemson Univ. Tony Putnam.

22 Source for PM 85 elevation: 8/2/12 Telephone call between HDR Chris Ey and USACE Joe Hoke.

23 Source for PM 86 elevation: 8/2/12 Telephone call between HDR Jonathan Williams and  City of Elberton, GA David Hudson.

24 Source for PM 94 elevation: HDR Jonathan Williams/Hickory Knob State Park (golf course), Savannah Lake Development (Monticello, Tara golf courses).

25 Source for PM 95 elevation: 8/2/12 Telephone call between HDR Jonathan Williams and  City of Lincolnton, GA Stanly Pardon.

26 For Climate Change (CC Low/CC High) scenarios, the Trial Balloon scenario is evaluated and color coded according to the Baseline scenario for the same CC level.

1939 thru 2008, inclusive (70 years)

2,454,528 15-minute time steps (70 years * 365.25 days/year * 24 hours/day * 4 time steps/hour) 

Calculated by [(Total Scenario MWh / 13.2 MWh per home) / the # of years in the scenario]

The MISC of 1000 homes per year is roughly 2% of the average equivalent homes/yr under the Baseline conditions.

All reservoir elevations for Hartwell, Richard B. Russell and Thurmond performance measures were provided by USACE unless otherwise specified.

For criterion that measure on an hourly or daily basis, unless stated otherwise:

a. If an hourly criteria occurs during the average of four contiguous 15-minute periods, then it counts as 1 hour.

b. If a daily criterion occurs for 5 contiguous 1-hour periods, then it counts as 1 day.

Jocassee fish habitat elevations provided by Bill Marshall of SCDNR.

Jocassee elevation 1,081 ft AMSL provided by Duke Energy based on impact to pumping equipment.

Keowee restricted recreation elevation of 792 ft AMSL provided by James McRacken (HDR) and Scott Fletcher (Duke Energy).

Toe of Keowee reservoir riprap elevation 794 ft AMSL provided by Duke Energy.

Keowee fish habitat elevations provided by Bill Marshall of SCDNR.

USACE DCP - United States Army Corps of Engineers' Drought Contingency Plan

b.   MISC numbers for criteria that have the most adverse outcomes if reached are typically set at less than 10% of the possible total for that criterion.

      criterion.

c.   Adjustments to the MISC numbers (up or down) have also been made depending on the desires of the stakeholders that primarily have the interests

      that are being measured by a particular criterion. 

Jocassee restricted recreation elevation 1,090 ft AMSL provided by Chris Starker (Upstate Forever) and confirmed by Devils Fork State Park Staff.

Jocassee entrainment elevation (1,096 ft AMSL) provided by Bill Marshall of SCDNR.

Power produced by the hydro project is actually supplied to Duke Energy's electric system grid and is used by Duke Energy's electric customers (including residential, 

industrial and commercial customers), as is power produced at other Duke Energy generating stations. This criterion of average equivalent homes per year is intended to 

simply make the total energy production potential of the hydro project more understandable to stakeholders and to put a perspective around potential differences in 

hydropower production between various operational scenarios. This measure does not imply that any number of homes will go without power if a particular scenario is 

chosen.

Also, daytime flows are assumed to be flows provided between 7:00 am and 7:00 pm. To the extent possible, each criterion is defined in terms of percents and averages/yr 

so that the same criterion is useful regardless of the length of the hydrology period (i.e., 1-yr, 3-yr, full period of record, etc.)

MISC = Minimum Increment of Significant Change. The MISC has the same units (i.e., days, days/yr, percent, etc.) as does the criterion on that same row of the spreadsheet. 

If the output of two scenarios for a particular criterion differs by less than or equal to the MISC, then there is no significant difference between those two scenarios as far as 

the criterion in question is concerned.  The following guidelines were used to establish the MISC numbers:

Jocassee elevation 1,077 ft AMSL is the lowest boat ramp elevation with an additional 3 ft added for boat access.  Boat ramp elevations provided by Duke Energy.

Jocassee elevation 1,099 ft AMSL is the elevation at which an MOU between Duke Energy and SCDNR requires Duke Energy to implement operational changes at Bad Creek.

Keowee elevation 790 ft AMSL is based on the lowest boat ramp elevation of 787 ft AMSL plus 3 ft for boat access (provided by Duke Energy).

For this measure a -0.5 ft buffer was added to filter out model excursions below the Keowee reservoir elevation limit of 794.6 ft AMSL.  No counts will be displayed for 

reservoir levels between 794.1 ft AMSL and 794.6 ft AMSL for this measure.

Keowee elevation 787.9 ft AMSL is the critical elevation for Keowee to provide backup power to ONS elevation provided by Duke Energy.

Keowee elevation 775 ft  AMSL is the minimum level permitted in the Existing FERC License, and all current Keowee water supply intakes were confirmed to operate at this 

reservoir level.

a.   As a general rule, MISC numbers are set at 10% of the possible total for that criterion considering the Start/Stop dates.
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Scenario Description Purpose

Baseline

Duke Energy/USACE Reservoir Storage Balance Agreement and modified 

operation at Keowee and Jocassee to limit the minimum reservoir elevation 

at Lake Keowee to 794.6 ft AMSL. Duke Energy reservoir water release 

calculations use 778 ft AMSL as the minimum Keowee reservoir elevation 

for usable storage calculation.  USACE DCP plan of 2012 is in effect.

Base Line Scenario simulates current reservoir operations used by Duke Energy 

based on Keowee reservoir drawdown limits to maintain operations of the 

Oconee Nuclear Station located on Lake Keowee.  Keowee reservoir 

drawdown elevation is 794.6 ft AMSL.

Trial Balloon

All conditions from "Baseline" plus additional requirements and logic from 

Keowee-Toxaway Trial Balloon proposal.  This includes a Keowee-Toxaway 

Low Inflow Protocol (Keo-Tox LIP), and changes to the USACE/Duke Energy 

Operating Agreement in that Bad Creek and Russell are included in usable 

storage calculations.  Bad Creek usable storage is between 2,150 ft and 

2,280 ft.  Russell usable storage is between 470 ft and 475 ft.

Proposed change in operating procedures.

Baseline CC Low
Contains "Baseline" conditions and requirements, but increased evaporation 

coefficient by 10 percent to represent a 3 degree temperature increase.
Low level climate change scenario for impact evaluation.

Trial Balloon CC Low

Contains "Trial Balloon" conditions and requirements, but increased 

evaporation coefficient by 10 percent to represent a 3 degree temperature 

increase.

Low level climate change scenario for impact evaluation.

Baseline CC High

Contains "Baseline" conditions and requirements, but increased evaporation 

coefficient by 20 percent and reduced inflows by 10 percent to represent a 6 

degree temperature increase.

High level climate change scenario for impact evaluation.

Trial Balloon CC High

Contains "Trial Balloon" conditions and requirements, but increased 

evaporation coefficient by 20 percent and reduced inflows by 10 percent to 

represent a 6 degree temperature increase.

High level climate change scenario for impact evaluation.

CHEOPS Operations Model Scenario Log
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7 November 2012 
 
Ken Kearns, PhD, APR, Principal 
Kearns & West, Inc. 
1425 K Street, NW 
Suite 410 
Washington, DC 20005 
 
RE: Stakeholder Team Member representation for FERC no. 2503 
 
Dear Mr. Kearns, 
 
Effective immediately, Heather Nix will no longer serve as the Alternate 
Stakeholder Team Member for Upstate Forever on the Keowee-Toxaway 
relicensing process. Van Whitehead, Deputy Director of Upstate Forever, 
will be replacing Heather as the Alternate.   His phone number here at 
the Greenville office is 864-250-0500 extension 31 and his email is 
vwhitehead@upstateforever.org.  Please make these changes accordingly 
to your distribution and member lists and if possible please set up a 
username and password for the Keowee-Toxaway relicensing website. 
 
Sincerely, 

 
Christopher Starker 
Rural Waters Project Associate 
 
Cc: Jen Huff 
 
 
 
 
 

www.upstateforever.org 
Made with windpower using 100% recycled and chlorine-free fiber. 

Spartanburg Office: 
100 E. Main St., R-4 

Spartanburg, SC 29306 
Phone: (864) 327-0090 

Main Office: 
507 Pettigru St. 
Greenville, SC 29601 
Phone: (864) 250-0500 



Jessen. Nancy 5 

From: Huff, Jennifer R 
Sent: 
To: 

Friday, November 09, 20128:41 AM 
Jessen, Nancy S 

Subject: FW: Keowee-Toxaway Relicensing 
Attachments: Groundrules for Public Participation 07-23-11.docx 

Stakeholder team 

From: Ken Kearns [mailto:kkearns@kearnswest.coml 
Sent: Friday, November 09,20128:35 AM 
To: jhsharp@att.net 
Cc: Elana Kimbrell 
Subject: Keowee-Toxaway Relicensing 

Mr. Sharp 

I'm the facilitator for the Keowee-Toxaway Relicensing stakeholder process and was asked to contact you in response to 
your November 7 email. 

The Stakeholder Team meetings are open to the public and there is a 30-minute session (usually at 10:30a) in each 
meeting for members of the public to speak to the group. I've attached some ground rules for public participation 
adapted from the Team's Charter. Space is a bit limited in our meeting rooms, but there is generally enough extra 
seating for 10 or so people. It's OK for you to just show up at the meeting, but if you're interested in joining the group 
for its informal light lunch, you should let me know several days ahead so we can order enough food . 

The Stakeholder Team has several representatives of lake area property owners including The Reserve and the Keowee 
Vineyards Property Owners Association plus a number of property owners representing other organizations like FOLKS. 

The meeting schedules are listed on Duke Energy's website (www.duke-energy.com/keowee-toxaway
relicensing/project-calendar.asp) along with summaries of previous meetings. 

The next meeting is on November 14 and the main topics will be 1) Historic Properties, the studies and requirements 
that Duke will need to address under the Federal Energy Regulatory Commission's enforcement ofthe National Historic 
Preservation Act and 2) a Maintenance and Emergency Protocol. 

If you'd like more information or to chat with me, please let me know and we can arrange a convenient time. 

Thanks for your interest. 

Ken Kearns 
703-639-0107 

Kenneth D. Kearns, PhD 
Kearns & West, Inc. 

1110 Vermont Avenue, NW, Suite 950 
Washington, DC 20005 
202-535-7800 
703-639-0107 (home office) 

1 



Duke Energy 
Keowee-Toxaway Hydro Project Relicensing 

(FERC Project No 2503) 

How do I Participate as a Member of the Public? 

Thank you for your interest in Duke Energy's Keowee-Toxaway Hydro Project Relicensing. Below are some 
guidelines about public attendance at the meeting. These guidelines were developed by the Keowee-Toxaway 
Stakeholder Team and appear in the Team's Charter. 

Before the Meeting Starts 

Please tell one of the facilitators if you are interested in speaking to the group or if you are only planning 
to observe the group's discussions for the day. 

Where Should I Sit? 

The facilitator will show you where to sit as a member of the public. We ask that you kindly refrain from sitting at 
the table with Team Members. Typically our meeting rooms have seats at the back or to the side that can 
accommodate public attendees. 

Speaking to the Group 

The facilitator will apportion a time in the meeting (usually 30 minutes) to all those wishing to speak. For 
example, if there are three speakers, each will get 10 minutes. The facilitator will let you know when it's your turn 
to speak and let you know quietly when your time has ended. Please remember that due to a tight time schedule 
you may want to allow part of your time for questions from Team members. If there are a large number of 
possible speakers, we may have to make some special arrangements for you to speak at another meeting. 

Excerpt about Public Speakers from Team Charter 

All Team meetings are open to observation by the public, except for [occasional closed meetings]. A 
public comment period of set duration (near the meeting's beginning or at the end) will be provided at each 
Team meeting, and public speakers will have time limits set by the Facilitator to allow as much participation 
as possible within the allotted time. The Team will not normally attempt to respond to public or media 
comments or questions at the meeting in which they were made. The Facilitator has the authority to deny 
the floor to public speakers who are simply repeating previously delivered messages or who are unruly. 
Facilitators will ask unruly public speakers or observers to leave the premises. 

What about the Rest of the Meeting - Participation and Materials? 

Except for an occasional closed session, you are welcome to observe the meeting. Typically the group has a set 
agenda and a tight timeline to complete its day's work. If you have comments or questions, please address them 
to the facilitator during a break. The facilitator will not call on you during the Team's discussion. The meeting 
materials are for the group's working purposes. Be aware that the facilitator may not provide copies of the 
documents to public participants. 

How about Lunch? 

If we didn't know you were coming at least several days before the meeting, we probably didn't order enough 
lunch for you. However, if there is extra, we'll try to accommodate you for lunch. Ask the facilitator what you 
should do. 

Any Other Questions? 

Please talk to a facilitator during a break if you have any questions about these guidelines or about any other 
aspects of the relicensing. 



From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Historic Properties and Attendance
Date: Monday, November 12, 2012 12:33:13 PM

Stakeholder team
 

From: Ken Kearns [mailto:kkearns@kearnswest.com] 
Sent: Monday, November 12, 2012 11:13 AM
To: Tyler Howe (tylehowe@nc-cherokee.com)
Subject: Historic Properties and Attendance
 
Tyler

I hope you’re doing well.

I hope you’re planning to attend Wednesday’s (Nov 14) Stakeholder Team meeting which
will cover the Historic Properties Section of the Trial Balloon as well as the report from the
Cultural Resources Resource Committee.

I also want to call your attention to the Keowee-Toxaway Stakeholder Team’s attendance
policy. The Team’s Charter states that, if

Both the Primary and Alternate Team Members simultaneously miss two consecutive
Team meetings,…

then they are in attendance jeopardy.  When this happens, as is the case for the EBCI,

…then the represented Member Organization will be contacted by the Facilitator,
reminded of the standard, and invited to address the attendance problems including
possibly appointing a different person as Primary Member.

Let me suggest several alternatives they may better suit you situation:

1.      Continue your participation in the Cultural Resources Committee where most of
the decisions related to Section 106 will be made, and/or
2.      Become as “Special Participant” as defined in the Charter recognizing the
specific scope of your interest and not requiring rigid attendance.

Please contact me if you'd like to modify your participation to one or both of these
alternatives rather than regular participation on the Stakeholder Team.

Thanks

Ken
703-639-0107

Kenneth D. Kearns, PhD
Kearns & West,  Inc.
1110 Vermont Ave, NW, Suite 950
Washington, DC 20005
202-535-7800
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From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: KT Stakeholder Team Attendance
Date: Monday, November 12, 2012 12:32:42 PM

Stakeholder team
 

From: Ken Kearns [mailto:kkearns@kearnswest.com] 
Sent: Monday, November 12, 2012 11:19 AM
To: John Rudolph (johnmrudolph@bellsouth.net); Lynn Breazeale (garconinc6346@bellsouth.net)
Subject: KT Stakeholder Team Attendance
 
John and Lynn

I want to call your attention to the Keowee-Toxaway Stakeholder Team’s attendance policy.
The Team’s Charter states that, if

Both the Primary and Alternate Team Members simultaneously miss two consecutive
Team meetings,…

then they are in attendance jeopardy.  When this happens, as is the case for the PCWA,

…then the represented Member Organization will be contacted by the Facilitator,
reminded of the standard, and invited to address the attendance problems including
possibly appointing a different person as Primary Member.

Please contact me to discuss PCWA’s participation in Stakeholder Team.
 
I hope you’re planning to attend the Wednesday (Nov 14) meeting.  If so, we can chat at that
time.

Thanks

Ken
703-639-0107

Kenneth D. Kearns, PhD
Kearns & West,  Inc.
1110 Vermont Ave, NW, Suite 950
Washington, DC 20005
202-535-7800

 

mailto:/O=DUKEENERGY/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=JAR1434
mailto:Nancy.Jessen@duke-energy.com
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Keowee-Toxaway Hydro Relicensing 
(FERC Project No 2503) 

KEOWEE-TOXAWAY STAKEHOLDER TEAM MEETING 
Wednesday, November 14, 2012 

AGENDA 
 

Location: Duke Energy Wenwood Operations Center 
 425 Fairforest Way 
 Greenville, SC  29607 
 
 
9:30 AM Preliminaries 

• Introductions 
• Safety Brief 
• Announcements 
• Meeting Summary Approval (Oct 18) 
• Action Items 
• Update on Resource Committee, Study Team, and Ad Hoc 

Committee Activities 
• Relicensing Schedule and Next Steps 
• Agenda Review 

  Public Session 

  Historic Properties in the Trial Balloon 

• Cultural Resource RC Committee Input to Stakeholder Team 
• Section 5.0 Historic Properties 

12:00 N Lunch 

12:45 PM Maintenance and Emergency Protocol 

  Section 4.0 Actions to Support Maintenance and Emergency 
Conditions 

  Administrative Sections 

1.0 Introduction 
11.0 Additional Topics to be Covered in the RA 
12.0 Consensus Acknowledgement and Expectations for 

Signing the AIP 
13.0 List of References 
14.0 List of Attachments 

Attachment A:  Abbreviations, Acronyms, and Definitions 
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3:20 PM  Wrap Up 

• Stakeholder Team Meeting Attendance 

3:30 PM Adjourn 

 



 1 

Stakeholder Team Meeting Summary 
Keowee-Toxaway Hydro Project Relicensing 

FERC No. 2503 
 

Date:  Wednesday, November 14, 2012 
Location: Duke Energy Wenwood Operations Center 
 
Team Members and Special Participants Present 
Juan Brown, Anderson Chamber 
Jim Schoonover, AQDI 
Chuck Smith, AQDI 
Jen Huff, Duke Energy 
Jeff Lineberger, Duke Energy 
Bob Swank, FOLKS 
Ben Turetzky, FOLKS 
K.C. Price, Greenville Water  
Jim Burgner, Keowee Vineyards 
Chris Brink, Pickens County 
Marshall Brown, Pickens County 

David Gilstrap, Pickens County Water 
Authority 

Rebekah Dobrasko, SCDAH 
Bill Marshall, SCDNR 
Mark Dudley, SCDPRT 
Phil Gaines, SCDPRT 
Bob Faires, Seneca Light & Water 
Wes Cooler, SC Wildlife Federation 
Tony Niemeyer, The Reserve at Lake 

Keowee 
Van Whitehead, Upstate Forever 
Sandy Campbell, USACE 

 
Facilitators 
Ken Kearns, Kearns & West Elana Kimbrell, Kearns & West 
 
Team Members and Special Participants Not Present 
Eastern Band of Cherokee Indians  
NOAA Fisheries 

SCDAH 
USFWS

 
Other Participants 
George Galleher, Duke Energy Brett Garrison, Duke Energy 
 
9:30 a.m. Introductions, Agenda Review, Announcements, and Safety Brief 
 
1. Kearns opened the meeting by welcoming participants and asking for introductions. 

He provided a safety briefing and asked for announcements. He noted that confusion 
about lake levels has led to recent community concerns about the topic. Therefore, 
the next Duke Energy stakeholder newsletter should address lake levels and the 
Trial Balloon. Stakeholder Team members may find this information useful to share 
with their constituencies. Kearns asked the Stakeholder Team to confirm their 
agreement with this proposal, which they did. The newsletter will be published in a 
few weeks. 

2. Kearns reviewed the Stakeholder Team attendance requirements. As stated in the 
Charter, Team members are in attendance jeopardy if both the primary and alternate 
miss two meetings in a row; or if the primary misses three of the previous seven 
meetings. Several Team members were in attendance jeopardy as of this meeting, 
although a few of these organizations have been very involved in the aspects of the 
process relevant to them. Kearns reached out to the other organizations, one of 
which sent a new representative to this meeting. Kearns will continue reaching out to 
the other, the Eastern Band of Cherokee Indians, and will strongly encourage 
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changing their status on the Stakeholder Team to a Special Participant, which would 
remove the attendance standard. 

3. Kearns asked for approval of the summary from the Stakeholder Team Meeting on 
October 18. There were no comments, and Kimbrell will mark as approved on KTRel. 

Action Item: Kimbrell will mark the October 18 Meeting Summary as approved on 
KTRel. 
4. Kearns reviewed the action items from the previous meeting, which focused primarily 

on the CHEOPS model runs. The input from that conversation has been discussed 
by the Operating Scenarios Committee (OSC) which is considering additional 
scenarios based on that input. 

5. Kearns provided a brief overview of the Integrated Licensing Protocol (ILP) schedule, 
and Huff gave an update on the Resource Committees (RCs) and study teams. A 
number of study reports have been drafted and reviewed in the last month. Duke 
Energy study team leads will be listing deadlines for comments on the KTRel 
calendar from now on, and stakeholders are encouraged to check the calendar 
regularly. The RC leads will also be presenting the outcomes of the studies at 
upcoming Stakeholder Team Meetings and asking for Stakeholder Team feedback. 
The first of these presentations was at this meeting, and Huff asked the stakeholders 
to inform her of any suggestions for ways to better convey information, since the 
same format will be used for future RC reports.  

6. Kearns reviewed the work of the five active ad hoc committees: the OSC and the 
Low Inflow Protocol (LIP) Ad Hoc Committee (under the Water Quantity & 
Operations RC); and the SMP Criteria Ad Hoc Committee, the Habitat Enhancement 
Program (HEP) Ad Hoc Committee, and the Follow the Water (FTW) Ad Hoc 
Committee (under the SMP RC).  

7. Garrison gave a presentation on the outcomes of the study developed under the 
Cultural Resources RC - the National Register of Historic Places Eligibility 
Assessment - and the RC’s recommendations to the Stakeholder Team (see 

Cultural Resources RC: Input to the Stakeholder Team 

www.ktrel.com for a copy of the presentation). The RC’s finding was that the Project 
structures should not be eligible for the National Register. They should be 
reassessed in 2022 when they are 50 years old. Huff clarified that Garrison’s 
presentation includes what Duke Energy proposed in the Trial Balloon, which the RC 
reviewed and concurred with, and also the recommendations the RC made in 
addition to that. If the Stakeholder Team agrees with the RC’s recommendations, this 
section of the Trial Balloon will be updated to incorporate them. Kearns reminded the 
group that the RCs were established by bringing together people with expertise and 
interest in that area to help inform the Stakeholder Team. However, the Stakeholder 
Team is not obligated to adopt the RCs’ recommendations.  

8. It was clarified that the National Register of Historic Places Eligibility Assessment is 
intended to evaluate only structures related to the operation of the Project. Some 
structures possessed significance, but upon evaluation did not meet the threshold of 
“exceptional significance” required to be considered for the National Register if they 
are less than 50 years old. This evaluation is a requirement of the FERC ILP 
process. 

http://www.ktrel.com/�
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9. Garrison explained the potential for unknown sites is addressed under the Historic 
Properties Management Plan (HPMP) being developed to replace the 2007 
Programmatic Agreement (PA). 

10. Niemeyer and Turetzky asked whether inundated sites will be addressed, specifically 
Fort Prince George. Garrison stated Duke Energy and the Cultural Resources RC 
proposed these remain inundated and that the members did not support a 
reconstruction in part because of the problems with historical and cultural accuracy 
that reconstruction poses. The RC decided these sites could best be represented 
through signage and displays. Turetzky noted there is a model of Fort Prince George 
which may provide a good example of what to include in the traveling history exhibit 
proposed in the RC’s recommendations.  

11. Turetzky asked if there is any concern about geocaching causing disturbances to 
historic sites. Several members of the group responded that they are not concerned 
about this issue because geocaching is a low-impact activity.  

Action item: Garrison will ask Scott Jolley if Duke Energy has a policy about 
geocaching.  
12. Garrison further explained that historical markers around the shoreline would not 

specify exact locations, to avoid damage to the sites.  

13. Swank asked if the RC has considered depicting the early pioneer history of the area 
and interactions with the Cherokee. Garrison said they did not, although this could 
potentially be incorporated as part of exhibits on Cherokee history.   

14. The Stakeholder Team reviewed Section 5 of the Trial Balloon in detail (pages 16-
17). 

15. Dobrasko asked to replace “cultural resources” with “Historic Properties” on line 1, in 
Fact 1. 

16. Burgner suggested Fact 3 specify “the Area of Potential Effect” instead of “the 
project.” 

17. It was noted that the HPMP should address circumstances of extended drawdowns, 
and how this might expose or affect Historic Properties.  

18. It was suggested the wording in Fact 4 be clarified to indicate that it addresses the 
potential effect of activities, not potential activities.  

19. Burgner pointed out that “the” should be added in front of “New License” (Application 
for the

20. Dobrasko added that the site numbers in Agreement 5.1.1 could be listed in 
numerical order. “Currently unmarked” should be removed from 5.1.2. 

 New License) in Assumption 1 and throughout the Trial Balloon.   

21. Kearns will add “including Cherokee history and the development of hydro power in 
the region” to the end of 5.1.3, and “selected Duke Energy Access Areas” as an 
additional location for displays.  

22. Brink suggested the traveling history exhibit from the RC’s recommendations be 
included as a separate bullet item under 5.1.3. 

23. Dobrasko noted that the HPMP will incorporate the contents of the existing PA. Huff 
asked to add a new bullet: 5.1.4, Lake Use Permitting Review. Garrison will provide 
specific text. 
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Action Item: Garrison will provide Kearns with suggested text for 5.1.4, Lake Use 
Permitting Review.  

24. Galleher gave a presentation on the MEP section of the Trial Balloon (see 

Maintenance and Emergency Protocol (MEP): Stakeholder Team Input 

www.ktrel.com for a copy of the presentation), which is Section 4 (pages 14-15). The 
MEP itself is contained in Attachment C (pages 56-71).  It was noted that revising the 
MEP does not require a modification to the Relicensing Agreement (RA).  

25. Kearns clarified the reason for the MEP section. If the agreements in the RA (and the 
New License) cannot be met as a result of an emergency or maintenance procedure, 
the RA needs to describe how this will be communicated. Galleher explained that 
Duke Energy’s corporate communications department provides notifications to news 
outlets.  This section of the Trial Balloon is essentially a communications protocol to 
help minimize surprises; it is not the emergency action plan. 

26. The Stakeholder Team reviewed Section 4 in detail. 

27. It was suggested in 4.2, “within 60 days” be changed to “no later than 60 days,” and 
Attachment C be referenced.  

28. The group turned to Attachment C and reviewed it as well.  

29. Cooler asked Galleher for examples of actions that do not require the use of the 
MEP. Galleher mentioned the annual test of the dam gates, and the gate lift.  

30. It was noted that changing “once” to “provided’ on the asterisk below Fact 11 and 
Assumption 2 might be appropriate.  

31. Smith suggested changing Fact 12 to “Contact Organizations.” AQDI, Greenville 
Water, and Seneca Light & Water will also be added, and “SCSHPO” used 
throughout instead of “SC DAH.” Kearns will add the additional contact organizations 
to the appropriate tables at the end of the MEP as well.  

32. Smith offered to utilize AQDI’s homeowners’ association contacts for 
communications. Mountain Lakes Community Association might be the most 
comprehensive list. 

Action Item: Smith will ask the Mountain Lakes Community Association if they are 
willing to use their network to pass along MEP notifications.  
33. Whitehead asked, with regard to Fact 16, how often Duke Energy would expect to 

update the MEP. Galleher responded that MEPs are a new type of document; so 
there isn’t much direct precedent. But because the MEP won’t be highly prescriptive, 
it will likely not require frequent updates.  

34. Turetzky asked what kind of modifications to Oconee Nuclear Station (ONS) are 
being contemplated, because his understanding was that some types of changes 
would require consulting with the Nuclear Regulatory Commission, and some would 
not.  Lineberger will contact ONS to discuss this.  

Action Item: Lineberger will contact ONS to discuss the potential modifications 
under consideration.  
35. Price requested the MEP explicitly note that Duke Energy’s public affairs/corporate 

communications department is involved in decisions to notify various parties and 
approve transmittals.  

http://www.ktrel.com/�
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36. Schoonover pointed out that “Condition A” and “Condition B” should be defined in the 
MEP.  

37. Huff noted a correction on page 68 to the spelling of SCDPRT.  

38. The group reviewed the Trial Balloon’s introduction (Section 1.0) and Sections 10.0 - 
14.0.  They noted that most of the “Facts and Assumptions” section in the 
introduction were facts. The heading will be removed. 

Other Sections of the Trial Balloon: Stakeholder Team Input 

39. Cooler asked about the term of the license that Duke Energy will ask for, and 
proposed it might be useful to poll the Stakeholder Team for their input. Lineberger 
agreed, although this will be done toward the end of the AIP negotiations. 

40. Whitehead recommended the Trial Balloon leave the term of the license blank, as a 
placeholder, rather than using a range.  

41. Schoonover mentioned that 1.2.1.3 would be better understood if “that” were added. 

42. Whitehead noted that a 45-day window for Stakeholder Team comments on 
documents may not work if a public comment period sometimes lasts only 30 days. 
The document will be edited to read, “within the period of public comment.”  

43. Schoonover inquired as to the level of effort expected of Stakeholder Team Members 
to show their support for the RA. Huff stated that submitting a letter to FERC, 
SCDHEC, USACE, and SEPA would be sufficient. FERC will find it useful to know 
what organizations support the RA and why. 

44. It was suggested that “jurisdictional body” be defined in the document.  

45. Lineberger explained that, although the AIP is not binding, it is still “filed” with FERC 
as part of the public record.  

46. Huff asked that “large water intake owners” be added to Attachment A, and the 
definition from the MEP and LIP be used.  

47. Dudley added a note that on page 37, “from” should be changed to “form.” 

Action item: Kearns will incorporate the Stakeholder Team’s recommended 
changes to the Trial Balloon in redline prior to the December 12 Stakeholder Team 
Meeting (including changing the pagination and adding line numbers, although all 
formatting changes will not show up in redline) and post it to KTRel as a PDF.  
Action Item: Stakeholder Team members will print an updated copy of the Trial 
Balloon after it is posted and bring it to the December 12 meeting.  
48. Kearns explained that the next Stakeholder Team Meeting on December 12 would 

address the Shoreline Management Plan section of the Trial Balloon, and the 
remainder of the water quantity sections. 

49. Turetzky inquired whether anything posted on Duke Energy’s public website can be 
posted on another website or reprinted in a newsletter, with citations, and this was 
confirmed.   

50. Kimbrell will mark the October 18 Meeting Summary as approved on KTRel. 

Summary of Action Items 

51. Garrison will ask Scott Jolley if Duke Energy has a policy about geocaching.  
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52. Garrison will provide Kearns with suggested text for 5.1.4, Lake Use Permitting 
Review. 

53. Smith will ask the Mountain Lakes Community Association if they are willing to use 
their network to pass along MEP notifications.  

54. Lineberger will contact ONS to discuss the potential modifications under 
consideration. 

55. Kearns will incorporate the Stakeholder Team’s recommended changes to the Trial 
Balloon in redline prior to the December 12 Stakeholder Team Meeting (including 
changing the pagination and adding line numbers, although all formatting changes 
will not show up in redline). He will post on KTRel as a PDF.  

56. Stakeholder Team members will print an updated copy of the Trial Balloon after it is 
posted and bring it to the December 12 meeting.  

 



Keowee-Toxaway Relicensing 
Agreement-in-Principle (AlP) 

Duke Energy Trial Balloon 
{issued S~ptember J1. 20U} 

Section 4: Maintenance & Emergency 
Protocol (MEP) 

Facts 
1. The Existing License does not specifically 

address operation under maintenance and 
emergency conditions. 

2. Keowee Hydro Station serves as an emergency 
backup power source for ONS. 

3. The Maintenance and Emergency Protocol 
(MEP) is Attachment C of the AlP. 

2. Some examples of situations under which the MEP 
may be used include: 

• Hydro Unit Outage; 
Dam Safety Emergency; 
Energy, Voltage, or Capacity Emergency; 
Lake Drawdown for Maintenance Needs; 
High Water Events; 
Support for Local or Regional Emergencies; 
ONS Loss of Off-site Power; and 
Natural Disasters. 

11/30/2012 

Section 4: Maintenance & Emergency 
Protocol (MEP) 

Identifies notification and consultation when: 

Unable to comply with normal reservoir ranges 

Unable to comply with downstream flow releases 

Categories of MEP conditions 
Hydro maintenance 

Dam safety emergency (specifics in the Emergency Action 
Plan) 

Voltage or capacity emergency 

Planned drawdown 

High inflow event 

Assumptions 
1. Under some emergency and equipment failure 

and maintenance situations, certain license 
conditions may be impractical to meet or may 
need to be suspended or modified to avoid taking 
unnecessary risks. The purpose of the MEP is to 
define the most likely situations of this type, to 
identify the potentially impacted license conditions, 
and to outline the general approach the Licensee 
will attempt to take to mitigate impacts to license 
conditions and to communicate with the FERC, 
resource agencies and affected parties. 

Agreements 
4.1. (mportance of Human Health and Safety and the 

Integritv of the Public Water Supply and Electric 
Systems - Nothing in the MEP will limit the 
Licensee's ability to take any and all lawful 
actions necessary at its hydro projects to protect 
human health and safety, to protect its 
equipment from damage, to protect the 
equipment of the Large Water Intake owners 
from damage, and to ensure the stability of the 
regional electric grid and public water supply 
systems. It is recognized the Licensee may take 
the steps necessary to protect these things 
without prior consultation or notification. 

1 



4.2 Implementation - The Licensee will begin 
complying with the MEP within 60 days 
following the FERC's issuance of the New 
License, the end of all appeals, and closure of 
all rehearing and administrative challenge 
periods related to water quantity, including 
Project flow releases and reservoir levels, 
and water quality issues. 

Example 
This is a fictional example provided here only to be 

illustrative of the MEP process. Duke Energy's 
Hydro Operating Center determines that a large 
hurricane system has the potential to impact the 
basin that has suddenly made a turn toward the 
basin now 1 day away. The forecast potential is for 
20 inches of rain over the next 48 hours. Lake 
Jocassee is at 98 feet and Lake Keowee is at 95 
feet. Engineering forecasts significant and 
excessive runoff. Duke Energy declares a high 
inflow emergency that requires that the Keowee 
Hydro Station run 2 units for a 24 hour period. This 
results in Lake Keowee being at 93.0 feet 24 hours 
later. 

Abnormal Condition-High Inflow Event 

Notification: 
Duke Energy will notify the FERC, SCDNR, SCDHEC as 
soon as possible following or prior to a deviation from license 
requirements for an existing or expected high inflow evenl 

Duke Energy will notify FOLKS and conduct notification 
procedures for any temporary recreation facility/AccessArea 
closures (e.g_, closure due to extended low or high reservoir 
levels) in accordance with the Recreation Management Plan_ 

General Public: As soon as possible after the LIcensee 
determInes that the response to an abnormal condition will 
potentially impact license conditions, the Licensee will add 
appropriate messages to its public information Web site and 
its reservoir level loll-free phone system to inform the general 
public. 

11/30/2012 

4.3 Revising the MEP - The revision process, 
including providing notice, consultation and 
filing of any necessary New License 
amendments is identified in the MEP. The 
filing of a revised MEP by the Licensee will not 
constitute or require modification to the RA and 
any Party to the RA may be involved in the 
FERC's public process for assessing the 
revised MEP. 

Abnormal Condition-High Inflow Event 

Mitigating Actions 
The Licensee may reduce reservoir levels significantly below 
the Normal Minimum Elevation, but not below the Critical 
ReservoIr Elevations in preparation for hIgh inflow events to 
minimize the potential for uncontrolled spilling_ Reservoir 
levels may also rise sIgnificantly above Normal Maximum 
Elevations as a result of high inflow events. The reservoir 
levels may be below Normal Minimum Elevations or above 
Normal Maximum Elevations for as long as necessary to 
minimize the effects of uncontrolled spilling on the Project 
reservoirs and downstream river reaches and to minimize 
reservoir elevations during high inflow events 

Questions and or Comments 
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Keowee-Toxaway Relicensing 
Stakeholder Team Meeting 

November 14, 2012 

Wenwood Operations 



FERC issues 
Study Plan 

Determ ination 
1/27/12 

First Season Studies 

Water Supply 
Study 

Study Progress 
Report 

Duke Provides 
First Draft AlP 

09/12 

AlP 

Second Season Studies (??) 

AlP Signing 
Date 
07/13 

RASigning 
Date 

11/30/13 



Active Ad Hoc Committees 

• Water Quantity and Operation 

- Operating Scenario (OSC) AHC 

- Low Inflow Protocol (LIP) AHC 

• Shoreline Management 

- SMP Criteria AHC 

- Habitat Enhancement Program AHC 

- Follow-The-Water (FTW) AHC 



Cultural Resources Resource Committee 
Stakeholder Team Input 

November 14, 2012 

Study Results: Hydro Structures 
National Register of Historic Places ltB::::'sw. 
Eligibility Assessment 

Project structures 
determined not eligible for 
National Register 

Structures to be 
reassessed when they 
become 50 years of age 

Presentation Outline 

• Study Results 
- National Register of Historic Places Eligibility 

Assessment 

• Overall Resource Assessment 

• Trial Balloon Review 

• RC recommendations 
- Potential Protection, Mitigation & 

Enhancement (PM&E) measures 

Overall Resource 
Assessment 

• Historic Properties 
- 3 archaeological sites 

- 2 cemeteries (not Historic Properties, but treated as 
such) 

• Hydro structures 

• Potential for unknown sites 

• Section 106 requirements 
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Trial Balloon Review: Historic 
Properties 

,/ The Licensee will develop a Historic Properties 
Management Plan (HPMP) to manage Historic 
Properties at the Project 

,/ The HPMP will be filed with the Application for New 
License 

,/ The HPMP will replace the existing Programmatic 
Agreement 

RC Recommendations 

• Development of interpretive signage/exhibits to 
be placed at Jocassee Gorges Visitor Center 
and selected Duke Energy Access Areas 
- Cherokee history 

- Development of hydro power 

• Development of a "traveling history exhibit" 
- Create a mobile exhibit that could be used at various 

visitor centers, events, schools, etc, 

- Develop content in consultation with SCDAH and 
ESCI 

Trial Balloon Review: Historic 
Properties 

,/ Archaeological site monitoring 
annually 

,/ Access Area cemetery 
management 

,/ Interpretative signage/exhibits at 
the Jocassee Gorges Visitor 
Center 

• Eastern Band of Cherokee Indians 

• SC Department of Archives & 
History 

• SC Department of Parks, 
Recreation & Tourism 

Questions? 
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From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: KT Relicensing Update - 4-pager Focusing on the Keowee Lake Level Issue
Date: Thursday, November 29, 2012 11:00:20 AM
Importance: High

Stakeholder team
 

From: Lineberger, Jeff 
Sent: Wednesday, November 28, 2012 5:13 PM
To: Aaron Gadsby; Art Holbrooks; Ben Turetzky; Ben Turetzky; Bill Bailey; Bill Marshall; Faires, Rick -
seneca.sc; Bob Swank; Buddy Thompson; Chris Brink; Chris Starker; Chuck Hightower; Chuck Smith;
Dave Hargett; David Bereskin; Dyke Spencer; Erin Owen; George.O.Bramlette@usace.army.mil;
hnix@upstateforever.org; Jim Burgner; Jim Schoonover; John Rudolph; Juan Brown; K.C. Price; Lynn
Breazeale; Mark Cantrell; Mark Dudley; marshallb@co.pickens.sc.us; Mike.Mastry@noaa.gov; Phil
Gaines; Prescott.Brownell@noaa.gov; dobrasko@scdah.state.sc.us; Sandra.M.Campbell@usace.army.mil;
Tom Berenz; Tim Roberson; Tony Niemeyer; Tyler Howe; Vivianne Vejdani; Wes.Cooler@mac.com;
vwhitehead@upstateforever.org
Cc: Ken Kearns; Elana Kimbrell; Huff, Jennifer R
Subject: KT Relicensing Update - 4-pager Focusing on the Keowee Lake Level Issue
Importance: High
 
Dear KT Stakeholder Team Members,
 
As you’ve seen, there is a lot of information flying around in the news media, emails, etc. regarding
what was in Duke Energy’s Trail Balloon concerning proposed future operations of Lake Keowee,
particularly during droughts. A petition, signed by 619 people, was also filed with several elected
and appointed officials related to this topic. Please click this link to find a 4-page summary of the
Lake Keowee level issue for your reference. Duke Energy has posted this 4-page summary on our
web site on the KT relicensing page under Related Links. We are also sending it out broadly to
many organizations and people that have an interest in the issue.
 
We have kept this document very fact-based and as you’ll see, our intent is to give the Stakeholder
Team the best possible opportunity to finish our negotiation of the Agreement-in-Principle and the
Relicensing Agreement.
 
Feel free to forward this to others that you believe are interested.
 
Ken Kearns – please also post this document on the KT Stakeholder Team website.
 
Take care and please call if you have questions,
 
Jeff Lineberger
 
 
 

From: Ken Kearns [mailto:kkearns@kearnswest.com] 
Sent: Wednesday, October 10, 2012 4:40 PM
To: Aaron Gadsby; Art Holbrooks; Ben Turetzky; Ben Turetzky; Bill Bailey; Bill Marshall; Faires, Rick -
seneca.sc; Bob Swank; Buddy Thompson; Chris Brink; Chris Starker; Chuck Hightower; Chuck Smith;

mailto:/O=DUKEENERGY/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=JAR1434
mailto:Nancy.Jessen@duke-energy.com
http://www.duke-energy.com/pdfs/Duke_Energy_K-T_relicensing.pdf
mailto:kkearns@kearnswest.com


Dave Hargett; David Bereskin; Dyke Spencer; Elana Kimbrell; Erin Owen;
George.O.Bramlette@usace.army.mil; hnix@upstateforever.org; Lineberger, Jeff; Huff, Jennifer R; Jim
Burgner; Jim Schoonover; John Rudolph; Juan Brown; K.C. Price; Ken Kearns; Lynn Breazeale; Mark
Cantrell; Mark Dudley; marshallb@co.pickens.sc.us; Mike.Mastry@noaa.gov; Phil Gaines;
Prescott.Brownell@noaa.gov; dobrasko@scdah.state.sc.us; Sandra.M.Campbell@usace.army.mil; Tom
Berenz; Tim Roberson; Tony Niemeyer; Tyler Howe; Vivianne Vejdani; Wes.Cooler@mac.com
Subject: Homework for Oct 18 Stakeholder Team Meeting
 
KT Stakeholder Team Members
 
The Oct 18 Stakeholder Team meeting agenda has been posted to KTRel.  We will be reviewing
CHEOPS scenarios for the Trial Balloon and several climate change inputs in preparation for then
reviewing and editing Sections 2.0, 3.0, and 4.0 of the Trial Balloon
 

Please Bring These to the Oct 18 Meeting
 

·        Your copy of the KT Trial Balloon distributed at the Sep 12 Stakeholder Team meeting.  If
you need another copy, please print a copy from KTRel.  Click on the “AIP” Tab at the top of
any page to locate the document.

·        A copy of the Composite Interest Analysis for the Trial Balloon.  This can be printed from
KTRel.  Click on the “AIP” Tab at the top of any page to locate the document.

 

Please do These BEFORE the Oct 18 Meeting
 

·        Read the Water Quantity and Electric Operations part of the Composite Interest Analysis
(pp. 3-6).

·        Read Sections 2.0, 3.0, and 4.0 of the Trial Balloon (pp. 4-15).
·        Be prepared to discuss how well you organization’s Water Quantity and Electric Operations

Interests are addressed in Sections 2.0, 3.0, and 4.0 of the Trial Balloon.
 
 
Please contact me with questions and comments.  Look forward to seeing you there.
 
Ken Kearns
703-639-0107
 
 
 

mailto:George.O.Bramlette@usace.army.mil
mailto:hnix@upstateforever.org
mailto:marshallb@co.pickens.sc.us
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From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: KT Relicensing Update - 4-pager Focusing on the Keowee Lake Level Issue
Date: Friday, March 08, 2013 3:57:12 PM

Stakeholder team
 

From: Ben Turetzky [mailto:ben826@charter.net] 
Sent: Thursday, November 29, 2012 8:04 AM
To: 'Chuck and Dee Smith'; Lineberger, Jeff
Cc: 'Ben Turetzky'; 'JimSchoonover'; 'Bob Swank'; 'Art Holbrooks'; Huff, Jennifer R; 'Ken Kearns '
Subject: RE: KT Relicensing Update - 4-pager Focusing on the Keowee Lake Level Issue
 
Jeff:
I echo Chuck’s comments with some additional concerns. FOLKS has been saying for months that
the most critical issue for lakeside owners is their self-interest in that home values as associated
with lake levels. The talk about what Hartwell has been doing for decades on FTW is all well and
good but property values on Keowee are significantly higher than on Hartwell and the
demographics of the residents, being reasonably well-to-do transplants from other areas are not
that of homegrown families.
Duke Power/Energy cannot get away from the facts regarding the development of the lake and
that issue is also playing strongly in people’s minds. Crescent was 100% owned and marketed the
lake as 5 foot down forever.
In spite of the firestorm of demands from those circulating the petition, FOLKS is still focused on
negotiating for a mutually agreeable solution to all of the issues. We are, however, getting the
feeling, that came across to me in your note, that the lake level issue is a fate accompli. If that is
the case and we’re just wasting time going through the motions of running scenarios, the climate
at stakeholder meetings is going to get a lot hotter.
Our request for the scenario associated with the 4 consecutive drawdown is important, in that is
based on an actual 4 year occurrence. Even though there was some ambiguity  about 7 and 8 the
actual number is now know to be 7 and that is what we want run.
You well written note expresses Duke-Energy’s needs very well but does not even touch on the
level issue except to make it seem like a done deal.
FOLKS has served on the various Savannah River Basin Councils and Committees for years and
knows well that we do not live in a vacuum at the top of the river basin. We continue to try to
bring that point home.
Ben
 
 
 

From: Chuck and Dee Smith [mailto:chuckandee@bellsouth.net] 
Sent: Wednesday, November 28, 2012 7:49 PM
To: 'Lineberger, Jeff'
Cc: Ben Turetzky; JimSchoonover; 'Bob Swank'; 'Art Holbrooks'; Jennifer Huff; Ken Kearns 
Subject: RE: KT Relicensing Update - 4-pager Focusing on the Keowee Lake Level Issue
 
Jeff,
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          This is a well-written and easily comprehensible explanation of what Duke is
trying to do.  The only problem is that it never deals with the one issue that I, at
least, keep being bombarded with by my constituents:  Will this measure provide
enough actual relief downstream to justify the economic impact on property owners
on Lake Keowee?  The question takes various forms, but they all come down to that
essential point.  There is a lot of misinformation going around, most of it centering
around the thought that there will be some sudden dump of five feet of Keowee
water into Hartwell and then what?  But the fact remains that once Keowee has
gone down to 790’, there won’t be any more flow downstream than there would
have been had Keowee stayed at 795’.  Or am I misunderstanding that?  I think that
the answer to the question  is that it doesn’t, in and of itself, but that the
overarching need for Keowee to be a fully participating partner in a regional hydro
system has to override that.  I’ll forward an example of the kind of stuff I’m getting
separately just FYI.  In any event, I still think it’s a good paper, but it just doesn’t
address what many of us are being forced to address with our constituencies.
 
Best,
Chuck
 
From: Lineberger, Jeff [mailto:Jeff.Lineberger@duke-energy.com] 
Sent: Wednesday, November 28, 2012 5:13 PM
To: Aaron Gadsby; Art Holbrooks; Ben Turetzky; Ben Turetzky; Bill Bailey; Bill Marshall; Faires, Rick -
seneca.sc; Bob Swank; Buddy Thompson; Chris Brink; Chris Starker; Chuck Hightower; Chuck Smith;
Dave Hargett; David Bereskin; Dyke Spencer; Erin Owen; George.O.Bramlette@usace.army.mil;
hnix@upstateforever.org; Jim Burgner; Jim Schoonover; John Rudolph; Juan Brown; K.C. Price; Lynn
Breazeale; Mark Cantrell; Mark Dudley; marshallb@co.pickens.sc.us; Mike.Mastry@noaa.gov; Phil
Gaines; Prescott.Brownell@noaa.gov; dobrasko@scdah.state.sc.us; Sandra.M.Campbell@usace.army.mil;
Tom Berenz; Tim Roberson; Tony Niemeyer; Tyler Howe; Vivianne Vejdani; Wes.Cooler@mac.com;
vwhitehead@upstateforever.org
Cc: Ken Kearns; Elana Kimbrell; Huff, Jennifer R
Subject: KT Relicensing Update - 4-pager Focusing on the Keowee Lake Level Issue
Importance: High
 
Dear KT Stakeholder Team Members,
 
As you’ve seen, there is a lot of information flying around in the news media, emails, etc. regarding
what was in Duke Energy’s Trail Balloon concerning proposed future operations of Lake Keowee,
particularly during droughts. A petition, signed by 619 people, was also filed with several elected
and appointed officials related to this topic. Please click this link to find a 4-page summary of the
Lake Keowee level issue for your reference. Duke Energy has posted this 4-page summary on our
web site on the KT relicensing page under Related Links. We are also sending it out broadly to
many organizations and people that have an interest in the issue.
 
We have kept this document very fact-based and as you’ll see, our intent is to give the Stakeholder
Team the best possible opportunity to finish our negotiation of the Agreement-in-Principle and the
Relicensing Agreement.
 
Feel free to forward this to others that you believe are interested.
 
Ken Kearns – please also post this document on the KT Stakeholder Team website.
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Take care and please call if you have questions,
 
Jeff Lineberger
 
 
 

From: Ken Kearns [mailto:kkearns@kearnswest.com] 
Sent: Wednesday, October 10, 2012 4:40 PM
To: Aaron Gadsby; Art Holbrooks; Ben Turetzky; Ben Turetzky; Bill Bailey; Bill Marshall; Faires, Rick -
seneca.sc; Bob Swank; Buddy Thompson; Chris Brink; Chris Starker; Chuck Hightower; Chuck Smith;
Dave Hargett; David Bereskin; Dyke Spencer; Elana Kimbrell; Erin Owen;
George.O.Bramlette@usace.army.mil; hnix@upstateforever.org; Lineberger, Jeff; Huff, Jennifer R; Jim
Burgner; Jim Schoonover; John Rudolph; Juan Brown; K.C. Price; Ken Kearns; Lynn Breazeale; Mark
Cantrell; Mark Dudley; marshallb@co.pickens.sc.us; Mike.Mastry@noaa.gov; Phil Gaines;
Prescott.Brownell@noaa.gov; dobrasko@scdah.state.sc.us; Sandra.M.Campbell@usace.army.mil; Tom
Berenz; Tim Roberson; Tony Niemeyer; Tyler Howe; Vivianne Vejdani; Wes.Cooler@mac.com
Subject: Homework for Oct 18 Stakeholder Team Meeting
 
KT Stakeholder Team Members
 
The Oct 18 Stakeholder Team meeting agenda has been posted to KTRel.  We will be reviewing
CHEOPS scenarios for the Trial Balloon and several climate change inputs in preparation for then
reviewing and editing Sections 2.0, 3.0, and 4.0 of the Trial Balloon
 

Please Bring These to the Oct 18 Meeting
 

·        Your copy of the KT Trial Balloon distributed at the Sep 12 Stakeholder Team meeting.  If
you need another copy, please print a copy from KTRel.  Click on the “AIP” Tab at the top of
any page to locate the document.

·        A copy of the Composite Interest Analysis for the Trial Balloon.  This can be printed from
KTRel.  Click on the “AIP” Tab at the top of any page to locate the document.

 

Please do These BEFORE the Oct 18 Meeting
 

·        Read the Water Quantity and Electric Operations part of the Composite Interest Analysis
(pp. 3-6).

·        Read Sections 2.0, 3.0, and 4.0 of the Trial Balloon (pp. 4-15).
·        Be prepared to discuss how well you organization’s Water Quantity and Electric Operations

Interests are addressed in Sections 2.0, 3.0, and 4.0 of the Trial Balloon.
 
 
Please contact me with questions and comments.  Look forward to seeing you there.
 
Ken Kearns
703-639-0107
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From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Stakeholders
Date: Tuesday, December 18, 2012 1:41:12 PM

Stakeholder team
 

From: Kevin McCracken [mailto:kmccracken@keowee-key.com] 
Sent: Monday, December 03, 2012 4:59 PM
To: KTRELicensing@duke-energy.com
Subject: Stakeholders
 
Can you tell me how the stakeholders for the Keowee-Toxaway relicensing process were
selected?
 
Thanks,
 
Kevin N. McCracken, PCAM
Community General Manager
 
Keowee Key® Property Owners Association 
www.keowee-key.com
1392 Stamp Creek Road, Salem, SC 29676
kmccracken@keowee-key.com
(864) 944-2312
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From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Keowee-Toxaway Relicensing Question
Date: Tuesday, December 18, 2012 1:41:39 PM

Stakeholder Team
 

From: Ken Kearns [mailto:kkearns@kearnswest.com] 
Sent: Wednesday, December 05, 2012 5:56 PM
To: kmccracken@keowee-key.com
Subject: Keowee-Toxaway Relicensing Question
 
Mr. McCraken
 
I'm the facilitator for the Keowee-Toxaway stakeholder process and your question about stakeholder
selection was forwarded to me.
 
I'd be delighted to talk with you about the selection process and was hoping we could talk by phone. 
Would you have a few minutes to talk with me tomorrow (Thu, Dec 6) before 1:00pm or anytime Friday
after about 9:30am?  If not, then maybe we can find a time next week.
 
Thanks
 
Ken Kearns
703-639-0107
 
 
Kenneth D. Kearns, PhD
Kearns & West, Inc.
1110 Vermont Ave, NW, Suite 950
Washington, DC  20005
202-535-7800
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Jessen, Nancy 5 

From: Huff, Jennifer R 
Sent: 
To: 

Monday, December 17, 2012 3:06 PM 
Jessen, Nancy S 

Subject: 
Attachments: 

FW: (Another) Change in UF Stakeholder representation 
Change in UF stakehold repn 121207.pdf 

Categories: Red Category 

Stakeholder Team. Thanks. 

From: Chris Starker [mailto:cstarker@upstateforever.orgl 
Sent: Friday, December 07,20124:38 PM 
To: Ken Kearns 
Cc: Huff, Jennifer R; Van Whitehead 
Subject: (Another) Change in UF Stakeholder representation 

Ken, 

Please see the attached letter that confirms Van will be replacing me as the primary stakeholder representative 
and I will return to being the alternative. I will continue to attend committee meetings, however. 

Chris 

Chris Starker 
Project Associate 
Clean Air & Water Program 

Upstate Forever 
507 Pettigru St. 
Greenville, SC 29601-3116 
864-250-0500 ext 15 
cstarker@upstateforever.org 

Upstate Forever's mission is to promote sensible growth and to protect special places in the Upstate region of 
South Carolina. Please join us! To become a member, visit http://join.upstateforever.org. Thank you for your 
support! 

You can now follow Upstate Forever on Twitter! 
http://twitter .comIU pstateF orever 
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Upst:at:e ~ rever 
Promoting Sensible Growth and 

Protecting Special Places in the Upstate 

Ken Kearns, PhD, APR, Principal 
Kearns ft West, Inc. 
1425 K Street, NW 
Suite 410 
Washington, DC 20005 

RE: Stakeholder Team Member representation for FERC no. 2503 

Dear Mr. Kearns, 

7 December 2012 

Effective immediately, Chris Starker will no longer serve as the Primary Stakeholder 
Team Member for Upstate Forever on the Keowee-Toxaway relicensing process. Van 
Whitehead, formerly the Alternate Stakeholder Team Member for Upstate Forever, 
will be replacing Chris as the Primary Team Member, and Chris will be the new 
Alternate Team Member. Please make these changes accordingly to your distribution 
and member lists. 

Sincerely, 

Christopher Starker 
Rural Waters Project Associate 

Cc: Jen Huff 

Main Office: 
507 Pettigru St. 
Greenville, SC 29601 
Phone: (864) 250-0500 

www.upstateforever .org 
Made with wimtPQwer using 100% recycled and chlorine·free fiber. 

Spartanburg Office: 
100 E. Main St., R-4 

Spartanburg, SC 29306 
Phone: (864) 327-0090 



Jessen, Nancy S 

From: 
Sent: 
To: 
Subject: 
Attachments: 

Categories: 

Stakeholder Team 

Huff, Jennifer R 
Tuesday, December 11 , 20127:48 AM 
Jessen, Nancy S 
FW: AQD Board Communication on Petitions 
Lake Levels 12-12.doc 

Red Category 

From: Chuck and Dee Smith [mailto:chuckandee@bellsouth.net] 
Sent: Monday, December 10, 2012 5:05 PM 
To: Ken Kearns; Huff, Jennifer R 
Cc: JimSchoonover 
Subject: AQD Board Communication on Petitions 

Ken and Jen, 

At last week's monthly meeting the AQD BoD adopted a position that it does not yet accept 
Duke's explanation of the need for capability to reduce the lake level to 790 feet AMSL, but wishes to 
remain in the Stakeholder process with the understanding that it reserves the right to object when 
the time comes. Our communications chair has developed the attached "position paper" to email to 
our constituents in an attempt to calm the furor. Do you see any problem with it? I believe it comes 
under the heading of "keeping our constituency informed." Thanks for your help. 

Chuck 
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To All AQD Members: 

Should Duke Energy's new license allow it to drop the level of Lake Keowee up 
to 10 feet during severe drought? 

For Lake Keowee property owners, this is a highly-charged emotional question. 
Fearing this proposal could render docks unusable, reduce property values and 
impact quality of life, many owners have already signed a petition originated by 
concerned individuals on the Pickens County side of the lake. 

So why hasn't AQD, which has gone to bat for property owners and lakeside 
communities on a variety of key development issues, taken a public stand? 

The answer requires some explanation of the Stakeholder process, which has 
been the subject of an unfortunate amount of misinformation. 

Homeowner Interests ARE Represented on the Stakeholder Team 
AQD is one of several Stakeholders championing the interests of home and 
property owners in the relicensing process. Other Stakeholder organizations 
representing homeowner wellbeing include FOLKS, The Reserve, and Cliffs 
Vineyards. As a Stakeholder, AQD has two individuals who devote countless 
hours to vigorously defending residents' interests on the Stakeholder Team. 
These individuals, like most of AQD's constituency, own homes on Lake Keowee 
and have a keen desire to represent their neighbors. They serve at the direction 
of the AQD Board, which firmly believes continued Stakeholder participation is in 
our members' best interests. 

Stakeholders CAN and DO Disagree with Duke 
All Stakeholders signed a charter to negotiate their interests in good faith without 
using outside influences to further their cause. However, a rumor suggests 
"Stakeholders are kicked off the Stakeholder Team if they disagree with 
Duke." FACT: Stakeholders are free to-and do-fight with Duke for what they 
and their organizations believe in. What could get a Stakeholder kicked off the 
team is taking these fights outside the Stakeholder Team, e.g., to government 
officials (Congressmen, etc.) or the media. Anyone who knows anything at all 
about this kind of negotiating process knows it cannot survive actions of that type. 
Stakeholders who take such actions in an attempt to exert pressure for their 
individual causes will lose their seat at the table. 

NOT a Done Deal 
Duke's proposal to drop the lake in drought periods as much as 4.6 feet below its 
current minimum-to 790 feet above mean sea level (AMSL) instead of the 
current 794.6 feet AMSL-just appeared on the table in the past two months or 
so. This is NOT "a done deal." Several other options besides 794.6 versus 790 
are being considered and evaluated. If we want to keep our seat at the table, we 
cannot become involved in "pressure tactics" outside the established process. 



There is still a lot of information to be gathered, a lot of questions to be asked, 
and a lot of deciding to be done. 

At the end of the Stakeholder negotiating period, AQD will have several 
options. These can range from complete agreement to opting out with a 500-
word document to the Federal Energy Regulatory Commission. If we opt out, 
AQD could then take our case to the press or take other actions. 

AQD Board Deliberates 
On December 5, our Board of Directors held a lengthy meeting to discuss this 
entire issue. In short, the Board decided: (1) it is not yet convinced Duke's plan is 
necessary for the good of the lake nor in the best interests of Oconee and 
Pickens Counties; (2) the AQD Stakeholder should oppose the plan pending 
further information and study, particularly with regard to other possible options; 
and (3) the issue does not warrant taking any action that would deprive AQD of 
its seat at the table for the rest of the process. 

Of course, while AQD as an organization is bound by the Stakeholder Charter, 
our individual members are free to express their views publicly or sign petitions, if 
they so choose. 

As A Stakeholder, AQD Has Seen Gains on Other Lake Issues 
Why is your Board so concerned to keep our seat at the table? Simply put, we 
are in a position to make gains on other issues where we've disagreed with Duke, 
and those will go by the board if we walk away from the process. Remember the 
fight over Palmetto Pointe, and all the attendant concerns about boating 
congestion on twisting, constricted waterways like Stamp Creek/Little River? At 
that time, AQD set as a major goal keeping new commercial marinas out of those 
restrictive, dangerous waterways on Lake Keowee. As this is written, we are on 
the verge, through the Stakeholder process, of concluding an agreement with 
Duke that will permanently preclude new commercial marinas on those twisting, 
constricted waterways. This major success story would never have come to 
fruition outside the present relicensing process, and we believe we have 
opportunities for other breakthroughs that would not be possible otherwise. Our 
Board thinks this is adequate justification for not committing ourselves to a 
course of action that would result in our dismissal from the Stakeholder Team. 

Keeping You Informed-Public Meeting with Duke Dec. 20 
We intend to represent our membership's interests to the best of our ability. We 
also intend to keep you informed of events as well as we can within our 
resources and commitments. Almost everyone knows what they think will be the 
impact of an extra 4.6 foot reduction capability. Without endorsement, we attach 
for your consideration a Duke "white paper" presenting its case for 
change. While we don't endorse this document, it is a reasoned, straight forward 
statement of Duke's position. Please take the time to read and digest it so you 
will know both sides of the issue. 



On December 20, the Oconee County Council will host a public meeting at 6 p.m. 
to discuss the Keowee-Toxaway Relicensing process. Jeff Lineberger, Duke 
Energy Director of Hydro Strategy and Licensing, will be in attendance to answer 
questions. The meeting will take place at the Council Chambers located at 415 
South Pine Street in Walhalla. 

STAY TUNED 
Again, keep in mind that nothing is final, nothing is decided. While events in the 
Keowee-Toxaway Relicensing Project are beginning to move forward very rapidly, 
there are months to go and, quite literally, much water yet to go over the 
dam. Stay tuned, and don't panic. 



From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Public comment from FOLKS
Date: Thursday, January 03, 2013 3:33:07 PM

Stakeholder team

-----Original Message-----
From: Ben Turetzky [mailto:ben826@charter.net]
Sent: Monday, December 10, 2012 3:37 PM
To: Huff, Jennifer R; kenix@charter.net
Cc: Bruce, Ed; Bob Swank
Subject: Public comment from FOLKS

Ed, Jen and Ken:
We are putting together a note to FOLKS members to bring them up to date on the K-T
Relicensing progress. We want to assure you that we are not breaching the Charter. There is no
question but that as we try to explain things it can get more and more complicated, and thus add
to public confusion. To the contrary, our objective here is to reduce or eliminate the telephone calls,
emails, "explaining" and accusations so FOLKS can focus all its attention on the relicensing issues
themselves. Please advise your comments and/or specific suggested changes so that we can proceed
with this note as a Constant Contact message to members tonight (if at all possible), and a release to
the press.
Thanks
Ben

FOLKS has received numerous telephone calls and emails following the November 15th Forum, many of
which asked why FOLKS does not endorse “the petition”. Our reason for not endorsing is that doing
so would indicate FOLKS is adamantly opposed to any lowering of Lake Keowee and, therefore, is not
willing to negotiate to find alternative solutions.
Indeed, FOLKS has pledged in writing, as a formal Stakeholder in the process, to negotiate all elements
of the relicensing to a mutually agreeable conclusion. That is what we have been doing and will
continue to do. FOLKS has been a strong voice for the concerns of all stakeholders (aka FOLKS
members as well as non-members) around the lake and in the surrounding counties, and contend that
this is what you would want us to do. We have also been very active in numerous other elements and
issues of the relicensing in addition to operating levels, with some excellent progress.
In this message, we will confine the discussion to Lake Keowee operating levels, particularly under
severe drought conditions.

Under the current operating agreement between Duke-Energy, USACE and SEPA, from 100% down to
90% of available storage in the combined Lake Keowee plus Lake Jocassee (K-T facility) and
the combined Lake Thurmond plus Lake Hartwell, the USACE cannot call for any releases into Hartwell.
Between 90% and 80% of available storage, they can call for up to 25,000 acre feet of water to be
released over a week (1800cfs) to maintain balance. The
25,000 maximum is not usually attained during  balancing, but the important fact is that the available
storage for the K-T hydroelectric facility is based on the currently licensed maximum drawdown of Lake
Keowee of 25 feet.
Under the “Trial Balloon” scenario discussed at the November 15 FOLKS Forum, the K-T available
storage will be calculated based on the new proposed maximum Keowee drawdown of 10 feet (or
whatever is finally agreed upon). In addition, in the chart that was also presented at the forum titled
“LIP
Stages: Reservoir Elevation and Flow Releases” there is a reduction in release maximum at 85% of
available storage that provides for a reduction of maximum release to 20,000 acre-feet or 1440 cfs).
That means requested release volumes from Lake Keowee at any given time will be less and lake level
drops will be slower than under current rules, even as levels drop below the minimum current level of
94.6 feet. In addition to providing the required releases downstream,  increased flexibility in operating
lake levels to maintain ONS on line during severe droughts is a critical need.
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The important point to remember is that the licensing process is not at an end point. There have been
various alternative scenarios proposed by FOLKS, DNR and others aimed at alternatives that would
result in less than a 10 foot drawdown under the worst  future drought conditions. FOLKS knew that the
issue of operating at lower than current levels during severe drought was going to be the biggest public
issue in the relicensing. We asked Duke-Energy to present the relicensing update to bring that issue out
into the open. We trust that you understand that we are actively pursuing alternatives to a 10 foot
drawdown.

Bob Swank, President, Relicensing Stakeholder Representative Ben Turetzky, Executive Director,
Relicensing Stakeholder Representative
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 Keowee-Toxaway Hydro Relicensing 
(FERC Project No 2503) 

KEOWEE-TOXAWAY STAKEHOLDER TEAM MEETING 
Wednesday, December 12, 2012 

AGENDA 
 

Location: Duke Energy Wenwood Operations Center 
 425 Fairforest Way 
 Greenville, SC  29607 
 
 
9:30 AM Preliminaries 

• Introductions 
• Safety Brief 
• Announcements 
• Meeting Summary Approval 
• Action Items 
• Relicensing Schedule 
• Update on Resource Committee, Study Team, and Ad Hoc 

Committee Activities 
• Agenda Review 

  Public Session 

  Shoreline Management Plan in the Trial Balloon (Draft AIP) 

• Shoreline Classification Map Update Study 

• Shoreline Erosion Study 

   Shoreline Management Plan Resource Committee Input to the 
Stakeholder Team 

   Section 7.0 Shoreline Management including the Commercial 
Classifications Proposal and the Follow-the-Water Proposal 

12:00 N Lunch 

12:45 PM Shoreline Management Plan in the Trial Balloon (Draft AIP) (con’t) 

  Review:  Stakeholder Team’s Previously Suggested Modifications to 
the Following Sections of the Agreement in Principle 

1.0 Introduction 
4.0 Actions to Support Maintenance and Emergency 

Conditions 
5.0 Historic Properties 
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Attachment A:  Abbreviation, Acronyms, and Definitions 

Attachment C:  Maintenance and Emergency Protocol 

Note:  the following sections were reviewed and left unchanged. 

2.0 Normal Operating Ranges for Reservoir Levels 
11.0 Additional Topics to be Covered in the RA 
12.0 Consensus Acknowledgement 
13.0 List of References 
14.0 List of Attachments 

3:45 PM  Wrap Up 

• Next Steps 

4:00 PM Adjourn 



Stakeholder Team Meeting Summary 

Keowee-Toxaway Hydro Project Relicensing 

FERC No. 2503 

Date: Wednesday, December 12, 2012 
Location: Duke Energy Wenwood Operations Center 

Stakeholder Team Members and Special Participants Present 
Juan Brown, Anderson Chamber Erin Owen, SCDHEC 
Dyke Spencer, Anderson Chamber Bill Marshall, SCDNR 
Jim Schoonover, AQD Mark Dudley, SCDPRT 
Chuck Smith, AQD Bob Faires, Seneca Light & Water 
Jen Huff, Duke Energy Dave Hargett, SC Wildlife Federation 
Jeff Lineberger, Duke Energy Tony Niemeyer, The Reserve at Lake 
Ben Turetzky, FOLKS Keowee 
K.C. Price, Greenville Water Buddy Thompson, The Reserve at Lake 
Art Holbrooks, Oconee County Keowee 
Chris Brink, Pickens County Van Whitehead, Upstate Forever 
Marshall Brown, Pickens County Sandy Campbell, USACE 
David Gilstrap, PCWA Tim Roberson, Warpath Development 

Facilitators 
Ken Kearns, Kearns & West Elana Kimbrell, Kearns & West 

Stakeholder Team Members and Special Participants Not Present 
Eastern Band of Cherokee Indians SCDAH 
Keowee Vineyards USFWS 
NOAA Fisheries 

Other Participants 
Amanda Stone, Baird 
Peter Zuzek, Baird 
Hugh Barwick, Duke Energy 
Erin Culbert, Duke Energy 
Brett Garrison, Duke Energy 
Lisa Janik, FOLKS 

Clarence Neese, Orbis 
Gerhard Sehnelek, Orbis 
Joe Stark, Orbis 
Mark Hall, SCDNR 
Gerald Peek, Property Owner/Realtor 

9:30 a.m. Introductions, Agenda Review, Announcements, and Safety Brief 

1. Kearns opened the meeting by welcoming participants and asking for introductions. 
He provided a safety briefing, asked for announcements, and reminded the group 
Stakeholder Team meetings are now starting half an hour earlier and ending later in 
the day. Kearns asked for any comments on the summary of the November 14 
Stakeholder Team Meeting. There were none; the summary will be marked as 
"approved" on KTRel. 

Action Item: Kimbrell will mark the November 14 Stakeholder Team Meeting 
Summary "approved" on KTRel. 
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2. Kearns reviewed the action items from the last meeting. At Turetzky's request, 
Garrison was to check whether Duke Energy has a policy on geocaching. Garrison 
discussed this with Scott Jolley, and Duke Energy does not have a policy or require a 
permit for geocaching. Duke Energy is not aware of any geocaching sites inside the 
Project Boundary or any impacts from this activity. 

3. Another action item from the last meeting was for Smith to contact the Mountain 
Lakes Community Association (MLCA) to ask if they would assist with public 
notifications. They are willing to do this, and are now listed in the revised draft 
Maintenance and Emergency Protocol (MEP) in the draft Agreement in Principle 
(AlP). 

4. Lineberger followed up on his action item by reaching out to Oconee Nuclear Station 
(ONS) about the status of planned modifications to the plant. He expects to have 
more information before the end of the year. 

5. Kearns stated he incorporated the Stakeholder Team's recommended changes to 
the AlP, and the group will be reviewing the updated version. He emailed the 
Stakeholder Team prior to the meeting to notify them that the new version was ready 
for download from KTRel. 

6. Kearns reviewed the schedule for the Integrated Licensing Process (ILP) and Huff 
gave an update on the studies. The community newsletter was distributed the day 
before the meeting and Huff encouraged the group to share it with others. 

7. Smith asked whether the draft Recreation Use and Needs Study will be provided to 
the Recreation Resource Committee before their meeting on January 10 and Huff 
stated it will be posted to KTRel by the end of 2012. 

8. Kearns reviewed the list of active ad hoc committees and their work. The Operating 
Scenarios Committee (OSC) has run the scenario from the Trial Balloon in the 
CHEOPS model and is running proposed scenarios from SCDNR and FOLKS to see 
how well they meet stakeholder interests. 

9. Kearns acknowledged the concerns about lake levels being raised in the community. 
He mentioned he had a useful conversation with one concerned lakeside 
homeowner, and it provided insight into how this topic is being misunderstood. Some 
members of the public believe Duke Energy is proposing to drop the lake to 790 feet 
above mean sea level (amsl) and leave it there, which is not the case. Kearns 
reminded the group their goal is to find operating scenarios that will allow Lake 
Keowee to remain above 790 feet even during the worst droughts. In the CHEOPS 
model, the Trial Balloon scenario keeps Lake Keowee between 795 feet and 800 feet 
when inflows are normal. 

10. Kearns pointed out the lowest rainfall years in Lake Keowee's record. There were 
four serious droughts in the last 70 years. The challenge for the future is how to 
manage the reservoirs to keep the lake as high as possible as long as possible, 
using the levers at their disposal: controlling outflows and water conservation. 

11. Turetzky asked if the chart showing historic inflows could be updated through 2012. 
Huff said she would get back to him about this. 

Action Item: Huff will follow up with Turetzky/the Stakeholder Team about whether 
Duke Energy will calculate and provide an updated chart of historic inflows 
through 2012. 

Shoreline Management Plan in the Trial Balloon (Draft AlP) 
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12. Garrison presented the Shoreline Management Plan Resource Committee's (SMP 
RC) recommendations to the Stakeholder Team (see www.ktrel,com for a copy of 
the presentation), including the SMP mapping update, the erosion study, and other 
revisions to the Draft AlP. 

13. Sehnelek and Zuzek, of Orbis and Baird respectively, gave a presentation on the 
methodology and conclusions from the erosion study they conducted (see 
www.ktrel,com for a copy of the presentation). One of the primary conclusions of the 
study was that variations in lake levels are not the primary cause of erosion. Erosion 
is occurring primarily because of boat wakes and wind waves, which FERC does not 
consider Project effects. Overall erosion rates around the lake are very low (two to 
three inches a year), and the vast majority of change has already occurred. 
However, the SMP RC is continuing to discuss the outcomes of the study and 
whether to recommend enhancements despite the study's conclusion of no Project 
effects. 

14. Zuzek confirmed the recent low lake levels did not affect the quality of the data. 
Turetzky noted the point that although FERC does not consider boat waves a Project 
effect, which would justify Protection, Mitigation and Enhancement (PM&E) 
measures, recreation is a FERC-recognized use of the lake and should be cause for 
enhancement measures, such as "no wake" signs in certain areas. One of his 
primary concerns is islands with significant acreage being lost to erosion. 

15. Roberson asked if there is a way to determine the most likely places where new 
scarps will form and cause problems for homeowners. Zuzek responded that where 
there are scarps now is where they will be in the future. New scarps are not likely to 
develop. 

16. Turetzky requested the study include the island numbers. 

17. Zuzek added that modifying a natural shoreline to protect against erosion can be 
detrimental to aquatic habitats, and he would not recommend this measure unless 
not doing so presents a hazard. Ecosystem-based management to address the 
stakeholders ' erosion concerns and benefit habitat would be preferable to modifying 
the shoreline, although he has not found the need for it. 

Action Item: Orbis/Baird will cross reference the island numbers in the erosion 
study report. 

18. Mark Hall asked Zuzek to further explain the physical forces at work in the initial 
years after the formation of Lake Keowee. Zuzek explained there was likely a more 
rapid rate of change at first, because the soil was much weaker than the underlying 
saprolite, and erosion occurs when incoming waves have sufficient energy to erode 
the shoreline materials. Hall asked if there were any other forces causing erosion. 
Zuzek noted several secondary factors: freeze/thaw, overland drainage, and 
chemical weathering. Hall asked if the consultants reviewed SCDNR's soil maps for 
Lake Jocassee, and Zuzek responded he would check. 

Action Item: Orbis/Baird will check on the soil information they used in the study 
and determine whether SCDNR's surveys were incorporated. 

19. Although Zuzek repeated his assessment that the erosion on Lake Keowee and Lake 
Jocassee is minimal, Mark Hall suggested the rate of erosion be compared to other 
lakes in the southeast. Stone offered that she has worked on projects in the 
southeast similar to this one, and the erosion rates at Keowee and Jocassee were 
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lower than at the others. Kearns noted the Claytor Lake studies are posted on 
KTRel. 

20. Hargett asked if Orbis/Baird translated the erosion rate to the total volume of soil 
shifted from the shore to the lake bed. Zuzek said they have done sediment budgets 
before, but the scope of this study did not provide sufficient information to do that. 
His opinion is that eroded soil was not transported very far. The change in near
shore bathymetry is likely negligible or unquantifiable. 

21. Hall suggested that five study sites per lake may not have been sufficient to obtain a 
good estimate of erosion rates. 

22. Smith expressed his agreement with Turetzky that the islands are very vulnerable to 
even a low rate of erosion, and he believes this rate will increase with increasing 
boat traffic. Many of the islands will no longer be usable for public recreation unless 
actions are taken soon. Smith asserted this is likely the position AQD will take when 
reviewing and signing the final AlP. 

Action Item: The SMP RC will bring recommendations on erosion to the 
Stakeholder Team at a later meeting. 

23. Garrison continued with his PowerPoint presentation of the other recommendations 
from the SMP RC to the Stakeholder Team, including incorporating the Commercial 
Marina Proposal and the Follow-the-Water Proposal. Kearns explained he revised 
Section 7.0 of the AlP based on input from the SMP RC, although the RC had not yet 
reviewed and confirmed all of his changes. 

24. The group started by reviewing the Commercial Marina Proposal. Turetzky noted on 
page 3, "convenience retailing and food services" should be listed for Stamp, Cane, 
and Crow Creeks instead of "ship stores and restaurants." 

25. Whitehead voiced his concern regarding the first two bullets on page 4, with what he 
viewed as signing a "blank check" that Upstate Forever will not oppose any future 
permitting process. Huff disagreed with this interpretation of the language, stating the 
intent as negotiated by the SMP RC is for signatories not to oppose development at 
the deSignated locations (in general/in principle), but to retain their ability to comment 
on the specifics of a project proposal. This is because the stakeholders will have 
already negotiated the areas that are suitable for development, although the 
specifics of any development will be open for comment. Whitehead recommended 
clarifying the wording. Turetzky gave further background on the reason this proposal 
was put together and why FOLKS and AQD support it (namely, to keep projects on 
open water and out of narrow channels). The group agreed the language on page 4, 
line 28 and page 5, line 16 could be clearer if it was changed to "The Parties will not 
oppose the use of these sites for the following recreational amenities ... " 

26. It was suggested "bathhouses" on page 3 be deleted, and "and associated changing 
areas" be added after "swimming areas." 

27. Price requested labeling all access areas in Figure 1. 

28. Marshall requested a note be added to page 5 that the Commercial Marina 
classifications apply only to Lake Keowee and are not applicable on Lake Jocassee. 

29. The group reviewed the rest of Section 7.0. 

30. Smith pointed out that some Lake Use Policy Statements (referenced on page 7-1) 
are not publicly available because they contain confidential information, and this 
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should be noted here so readers don't try to look for them. Turetzky agreed the New 
License should be as transparent as possible. Huff indicated Fact 3 could be 
removed in its entirety. Whitehead, Schoonover, and Turetzky suggested instead the 
publicly available sections of the Lake Use Policy Statements should be included 
here. Lineberger stated Duke Energy will consider this further. 

Action Item: Duke Energy will consider whether the public sections of the Lake 
Use Policy Statements can be included in the AlP. 

31 . Turetzky requested 7.2.1 be edited to specify that unencapsulated foam will be 
removed no later than four years after the license application is submitted. Huff 
questioned but agreed to this change. 

32. Price asked if it is necessary to re-define "the U.S. Army Corps of Engineers" or if 
"USACE" can be used throughout after it is defined the first time. Kearns explained 
that the working protocol has been to use the full name of an entity at its first 
appearance on a page. However, this could be reconsidered. 

33. Huff noted on page 7-3, line 24, a "close parenthesis" was needed. 

34. Huff also asked that lines 24 - 27 on page 7-3 be shortened to end after "drought 
conditions." 

35. Turetzky proposed adding an explanation of how the Basin exits an LIP stage, in 
addition to how it enters it. 

36. Regarding 7.2.2.9, Turetzky and Smith advocated to allow dock owners to 
permanently expand their square footage slightly beyond the maximum size, to 
follow the water. Lineberger asked them to clarify that this proposal is for existing 
docks only. They would prefer no fee associated with this change. Lineberger stated 
this would be a difficult change to enact because it requires modifying guidelines, but 
Duke Energy could consider it as long as the expansions were allowed only within a 
certain window of time. 

Action Item: Garrison and Lineberger will follow up with the Stakeholder Team 
with a specific proposal, if possible, for allowing dock owners to pennanently 
expand their square footage beyond the allowed maximum. 

37. The group discussed the electricity restriction on docks and piers that are following 
the water. Price stated there are ways to maintain electrical connections safely on 
docks. Holbrooks noted if requirements are established for how to do this, Duke 
Energy would have to enforce those requirements, when the goal was to keep this 
proposal simple. Others added their opinion that many people would not follow the 
guidelines. Kearns suggested if Price would like to recommend guidelines for 
maintaining safe electrical connections to docks following the water, he could write 
up a suggestion . 

Action Item: Price will draft language for maintaining safe electrical connections 
on docks or piers that are following the water (for 7.2.2.7). 

38. Marshall and Huff suggested changes to 7.2.3., and Lineberger recommended 
instead removing it entirely. 

Action Item: Kearns will make the Stakeholder Team's recommended changes to 
the Commercial Marina Proposal and to Section 7.0. 

Other Changes to the AlP 
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39. The group reviewed edits in the following previously reviewed sections of the draft 
AlP (dated 12-11-12): 1.0, 2.04.0, 5.0, 11 .0, 12.0, 13.0, 14.0, Attachment A and 
Attachment C. 

40. Price noted on page 1-1, line 8, the acronym "RA" is used but has not yet been 
defined in the document. 

41 . Huff pointed out the numbering under Sections 1.2.1 and 1.2.2 is incorrect. 

42. It was suggested a third bullet could be added under Key Remaining Unknowns, for 
"agency actions." 

43. Price proposed Kearns check all attachment references to be sure they are still 
correct. 

44. Turetzky pointed out in 4.1, golf courses would now be included as a Large Water 
Intake Owner. Lineberger stated the focus of the agreement is on the integrity of the 
public water supply and electricity; so it should be modified to note that not all Large 
Water Intake Owners are included in this. 

45. Huff said Section 4.0, page 4-2, line 6 should read: not later "than." 

46. Price asked to avoid using acronyms if they are only used in one section of the AlP 
(i.e. Section 5.0). 

47. Huff clarified that the second sentence in the assumption for Section 5.0 should be 
modified to state that FERC will issue a new programmatic agreement to replace the 
existing programmatic agreement. 

48. Price asked about the capitalization of certain phrases in Section 5.0. Kearns will 
check to be sure all capitalized phrases are included in the glossary. 

49. Regarding Section 12.0, Lineberger and Kearns clarified that stakeholders may 
provide comments if they rate their consensus level for the AlP between 1 and 3, and 
not just if they rate their agreement as a 4 or 5. Lineberger added that, if a Team 
Member rates their consensus level as a 5, it is unlikely in his experience that they 
will sign the RA. 

50. The group reviewed Attachment A. Kearns mentioned separating definitions from 
acronyms, and the group approved of this. It was also noted that both "AQDI" and 
"AQD" are used in the AlP. Smith and Schoonover said either is fine, but for the sake 
of consistency, the AlP can use "AQD" throughout. Smith also noted MLCA should 
be added to the list of acronyms. 

51 . Huff asked that the phrase "inform Duke Energy Corporate Communications to" be 
deleted wherever it was added, because the second addition to the sentence, "plus 
implement other appropriate measures" is sufficient. She also noted on page C-1 0, 
"appropriated measures" should be "appropriate measures." 

Action Item: Kearns will make the Stakeholder Team's recommended changes to 
the draft AlP. 

Summary of Action Items 

52. Kimbrell will mark the November 14 Stakeholder Team Meeting Summary 
"approved" on KTRel. 

53. Huff will follow up with Turetzky/the Stakeholder Team about whether Duke Energy 
will calculate and provide an updated chart of historic inflows through 2012. 
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54. Orbis/Baird will cross reference the island numbers in the erosion study report. 

55. Orbis/Baird will check on the soil information they used in the study and determine 
whether SCDNR's surveys were incorporated. 

56. The SMP RC will bring recommendations on erosion to the Stakeholder Team at a 
later meeting. 

57. Duke Energy will consider whether the public sections of the Lake Use Policy 
Statements can be included in the AlP. 

58. Garrison and Lineberger will follow up with the Stakeholder Team with a specific 
proposal, if possible, for allowing dock owners to permanently expand their square 
footage beyond the allowed maximum. 

59. Price will draft language for maintaining safe electrical connections on docks or piers 
that are following the water (for 7.2.2.7). 

60. Kearns will make the Stakeholder Team's recommended changes to the Commercial 
Marina Proposal and to Section 7.0. 

61 . Kearns will make the Stakeholder Team's recommended changes to the draft AlP. 
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Gerhard Sehnalek, PLS, CP, GISP

Orbis, Inc.

Pete Zuzek, MES, CFM, P.Geo. 
Baird & Associates



Orbis, Inc.  and   Baird & Associates

Experts in: 
• Project Management 
• Geographic Information Systems  
• Hydrology
• Geology
• Data Analysis

• Shoreline and Coastal Erosion Processes
• Coastal Engineering
• In‐depth Project Understanding 
• Best Available Technical Models
• Experience on Similar Projects



Study Area 
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Objective 1
• Characterize the overall erosion along the shoreline 

Objective 2
• Identify Project –induced erosion sites
• Measure and analyze wave impacts on the shoreline 
• Analyze lake level fluctuation and its effects on erosion

Objective 3
• Scientific investigation to quantify level of erosion

Objective 4
• Evaluate needs for erosion related protection, mitigation 

and enhancement measures and monitoring



Wave measuring/recording Instruments
• 2 AWAC systems deployed in each lake

Geo‐referencing Technologies/Methods/Data
• High Resolution Digital Orthophotos 
• Geo‐referenced Shoreline Video w. Classification
• GIS Data (Geographic Information System)
• Bathymetric Data
• Multi‐discipline Data Research (actual & historical)

Data Modeling Method
• COSMOS ‐ Erosion Model
• MIKE21 ‐Wave Model
• ESRI ArcGIS



Reservoir Erosion 



• Prior to dam construction Lake Keowee and 
Lake Jocassee were mountain valleys

• There were no reservoirs
• Therefore there was no erosion attributable 

to wind waves and boat wakes
• Prior to flooding the slopes were cleared of 

vegetation (different extents on two 
reservoirs)



• Uprooted tree near K1 on Lake Keowee
• Provide field evidence on the rate of erosion



• Wave exposure occurs within the range of water 
level fluctuation

• Below the vegetation, wave energy has eroded 
the shallow soil horizon that overlies bedrock 
(now a saprolite)

• No measurable erosion at these sites
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(soil horizon) ... 

(4) Present and Future - No Measurable Erosion l 

Stable Upland Forest Canopy ------+-

Bedrock Resists Further Erosion 

Reservoir Project Floods Valley and 
Kills Trees Below the Full Supply Level 
or Trees Removed Prior to Flooding 
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• Wave cut notch at full pond elevation

~6 ft

Influence of Project On Shorelines 
(weaker saprolite) 
Influence of Project On Shorelines 
(weaker saprolite) 



• x

Where Does the Sand Come From 
for the Shoreline Beaches? 
Where Does the Sand Come From 
for the Shoreline Beaches? 



Quantify Erosion Rates 



• STEP 1 - Shoreline classified into categories 
(reaches) based on geology (Orbis)

• STEP 2 – Site observations on the reservoirs
• STEP 3 - Representative sites selected for each 

shoreline category (ten in total)
• STEP 4 - Historical air photo comparison used to 

measure erosion at each site
• STEP 5 – Computer modeling to simulate erosion 

processes and quantify boat impacts
• STEP 6 – Draw conclusions



Scarp in Soil or Overburden Scarp in Erodible Bedrock or Protected

Stable Bedrock or ProtectedStable Shoreline in Soil or Overburden



Example of Shoreline Classification 
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Modified Orbis Shoreline 
Classification

COSMOS 
Erosion 

Modeling Sites
Lake Keowee
Scarp in Soil or Overburden K1, K2, K4

Scarp in Erodible Bedrock 
(Protected Shore not selected)

K5, K6

Stable Shoreline in Soil or 
Overburden

No Modeling 
Required

Stable Bedrock Shoreline or 
Protected

No Modeling 
Required

Lake Jocassee
Scarp in Soil or Overburden J4, J5

Scarp in Erodible Bedrock or 
Protected Shore

J1, J2, J3

Stable Shoreline in Soil or 
Overburden

No Modeling 
Required

Stable Bedrock Shoreline No Modeling 
Required



• Deployed instruments
• MIKE21 wave model
• Reviewed Berger (2008) 

report on boat usage
• Boat wakes vary by the 

hour, daily and seasonally
• By site, vary due to: 

exposure of shoreline, 
traffic, speed, type of 
boat, channel width, and 
shoreline orientation 



• Located on SW shore of island in southern 
Lake Keowee

• Scarp in soil or overburden
• Exposed to wind wave from SW, boat traffic
• Vegetation extends to full pond elevation



• Small erosion scarp
• Shoreline appears stable
• Profile shows notch due to wave action



• No measureable 
change in shoreline 
position between 
1994 and 2011

• No visible signs of 
active erosion (i.e. 
fallen trees in 
water)
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K4 COSMOS Modeling with Boats 
PROFILE K4 - COSMOS MODEL CALIBRATION RESULTS (1974-2012) 

(estimated recession = 6.0 ft, model prediction = 6.1 tt) 
815~----~==================================================~-----------, 

--- 1974 Profile (Estimated) 
--- 2012 Modelled Profile (Calibralion) 

810 
, 

--------------------------------, , _ 2012 Measured Profile 

, 

805 
, , , 

------- r ------- r ------- T------- , ------- -, -------

Full Pon\:! Elevation 
800 ~~----~--------+-------~------~--------~------~~ 

, , 
Average'Water Level' 

, 
795 _______ L _______ J. _______ J. _______ .l _____ _ 

820 

::::J 800 CJ) 

::2: 790 
, 

------------- - -

« 
ai 780 
g. 
c 760 0 

~ 
785 

> 
Q) 740 
iIi 

780 720 

o 100 200 300 400 500 600 

Distance from Offshore Boundary (feet) 

350 375 400 425 450 475 500 525 550 575 600 

_ ______________ D_is_t_a_nc~e_fr_o_m_O~ffshore Boundary (feet) 



..--. 
.....J 
(j) 

~ « 

c 
o 

-..:::; 
co 
> 
<l> 
W 

K4 Modeling without Boats 
PROFILE K4 - COSMOS MODEL PREDICTION OF BOAT WAVE IMPACTS (1974-2012) 

(modelled recession with boats = 6.1 ft, modelled recession without boats = 5.1 ft) 
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• Contribution of wind waves/boat wake varies with 
location:
• Shoreline exposure to fetch
• Proximity to boat ramps, marinas, high traffic areas
• Boat type/size
• Boat speed
• Channel width, etc.

• COSMOS model simulations with and without boat 
wakes to generate defensible results



Profile

Average Annual Wave Energy (kJ/m2) Modeled Recession at Bank Toe (ft)

Total Energy With Boats Without 
Boats

% Attributed to 
Boats

K1 Scarp in Overburden or Soil 14,000 6.1 1.1 80%

K2 Scarp in Overburden or Soil 7,700 5.8 3.5 40%

K4 Scarp in Overburden or Soil 16,500 6.1 5.1 20%

K5 Scarp in Erodible Bedrock 8,800 No erosion 
modeling

No erosion 
modeling

No erosion 
modeling

K6 Scarp in Erodible Bedrock 8,000 No erosion 
modeling

No erosion 
modeling

No erosion 
modeling

J1 Scarp in Erodible Bedrock 18,000 13.4 8.2 40%

J2 Scarp in Erodible Bedrock 29,900 9.9 7.6 25%

J3 Scarp in Erodible Bedrock 14,500 10.1 5.7 45%

J4 Scarp in Overburden or Soil 14,200 6.7 4.5 35%

J5 Scarp in Overburden or Soil 22,100 7.8 5.4 30%

Predicted 
impact of 
boat wake 

on shoreline 
erosion 

ranges from 
20% to 80%
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Conclusions 



• Field observations indicate erosion is 
focused on the scarps at full pond elevation

• Historical air photo analyses concluded the 
shoreline was stable or the erosion rate was 
very low

• COSMOS modeling results at eight sites:
• Lake Keowee: 5.8 to 6.1 feet 

• Equivalent to 0.16 feet (2 in) / year 
• Lake Jocassee: 6.7 to 13.4 feet

• Equivalent to 0.25 feet (3 in) / year
• Erosion rates are very low
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• Eroding shorelines will continue to 
erode, but at a slower rate in the future

Shoreline
Classification

Scarp Characteristics Lake Keowee Lake Jocassee

Active
Low/Mod/High

Scarp, unprotected with soil 
overburden

65% 25%

Passive
Low/Mod/High

Scarp, bedrock or protected 2% 45%

Active None No eroded scarp, unprotected with 
soil overburden

13% 26%

Passive None No eroded scarp, bedrock or 
protected

20% 4%



• The contribution of boat waves to 
shoreline erosion varied from 20% to 
80%

• Water level fluctuations do not cause 
erosion, rather they determine the 
location on the profile where erosion 
occurs when wave energy exceeds the 
resisting properties of the soil/bedrock



• Shoreline erosion is primarily attributable to 
wind waves and boat wakes

• Secondary factors include runoff, 
wetting/drying and freeze/thaw 

• No Protection, Mitigation or Enhancement 
(PME) measures associated with the Project 
are recommended



Questions & Discussion



Thank You,

Tel:  704-587-0031

www.orbisinc.com



Shoreline Management 
Resource Committee

Stakeholder Team Input

December 12, 2012



Presentation Outline

• Study Results
– SMP Mapping Update 
– Erosion Study

• Trial Balloon Review
• RC recommendations

– Potential Protection, Mitigation & 
Enhancement (PM&E) measures
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Study Results: SMP Mapping Update

• New aerial photography 
collected for Keowee in 
March, 2012

• Jocassee updated based 
upon permitting database

• Study team updated 
shoreline classifications 
(June-August, 2012)

3

2006 SMP

2012 aerial photography



Study Results: SMP Mapping Update
Keowee

4

2006 SMP New SMP



Study Results: SMP Mapping Update

5

Keowee Statistics



Study Results: SMP Mapping Update

6

Jocassee Statistics

Change 

(in feet) 

2008 cla ssif ications Feet Percent 2012 Classifications Feet Percent from 08 

Future Pub lic Recreation 328,021 67.3% Future Public Recreation 328,009 67.3% (12) 

Future Residential 33,928 7.0% Future Residential 33,301 6.8% (628) 

Impact Minimization Zone (IMZ) 39,625 8.1% Impact Minimization Zones (IMZ) 39,667 8.1% 43 

IMZ(Residential) 758 0.2% IMZ (Residential) 716 0.1% (43) 

NaturalAreas 4,761 1.0% Natura lAreas 4,761 1.0% 0 

Project Operations 15,937 3.3% Project Operations 15,937 3.3% 0 

Public Infrastructure 17,500 3.6% Pub lic Infrastructure 17,500 3.6% 0 

Public Recreation 4,502 0.9% Public Recreation 4,502 0.9% 0 

Residential 10,722 2.2% Res idential 11,362 2.3% 640 

Vegetated -Stream Confluence 31,979 6.6% Vegetated -Stream Confluence 31,979 6.6% 0 

Tatals 48 7,733 100.0% 48 7,733 100.0% 0 

Miles 92 92 

Ch ange 
(in feet) 

2008 classifications Feet Pe rcent 2012 Classifications Feet Percent from 08 

Future Pub lic Recreation 328,021 67.3% Future Pub lic Recreation 328,009 67.3% (12) 

Future Residential 33,928 7.0% Future Residential 33,301 6.8% (628) 

Impact Minimization Zone (I MZ) 39,625 8.1% Impact Minimization Zones (I MZ) 39,667 8.1% 43 

IMZ{Residential) 758 0.2% IMZ (Residentia l) 716 0.1% (43) 

NaturalAreas 4,761 1.0% Natura lAreas 4,761 1.0% 0 

Project Operations 15,937 3.3% Project Operations 15,937 3.3% 0 

Public Infrastructure 17,500 3.6% Pub lic Infrastructure 17,500 3.6% 0 

Public Recreation 4,502 0.9% Public Recreation 4,502 0.9% 0 

Residentia l 10,722 2.2% Residentia l 11,362 2.3% 640 

Vege tated-Stream Conflu ence 31,979 6.6% Vege tated -Strea m Confluence 31,979 6.6% 0 

Totals 487, 733 100. 0% 487, 733 100. 0% 0 

Miles 92 92 



Study Results: Erosion Study

• Baird to present results of this study
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Trial Balloon Review: Shoreline 
Management 

 Pier owners must remove un-encapsulated foam from 
piers/docks within two years following the issuance of a 
New License

 Pier/dock owners may “follow the water” during LIP 
Stages 2-4

 Establishment of a Habitat Enhancement Program (HEP) 
referenced in the Trial Balloon to be presented as part of 
Species Protection 

8



RC Recommendations

• Modify AIP section 7.2.2 to include updated 
“Follow the Water” wording

• Addition of AIP section 7.2.4 to include 
Commercial Marina Classification modifications 
and inclusion of additional reserved public 
recreation lands

• Addition of AIP section 7.3.3
– 1’s remain until developed
– Signatories will not oppose commercial marinas 

under the new SMP

9



Questions?
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1 7.0 Shoreline Management 

2 Facts 

3 1. The Licensee implements its Keowee-Toxaway Shoreline Management Plan 
4 (SMP) to: provide for public and private access to the Project while appropriately 
5 managing the Project's scenic, cultural, and environmental resources and 
6 protecting the Project's capability to produce electricity; comply with the Land Use 
7 Article (Le., Article 49 of the Existing License for the Project) issued by the FERC; 
8 and ensure the existing and future public recreational needs of the Project are 
9 addressed. 

10 2. The current SMP for Lake Keowee has been in effect since 2006; it was approved 
11 by the FERC on May 25, 2007. The current SMP for Lake Jocassee has been in 
12 effect since it was filed with the FERC on December 3, 2008, but has not been 
13 approved by the FERC as of the date of revision of this AlP. 

14 3. The SMP consists of three distinct, yet related, components. 

15 • Lake Use Policy Statements delineate the types of access and activities 
16 allowed within the Project Boundary on each reservoir based on license 
17 requirements; federal, state, and/or local regulations; and specific business 
18 management objectives. 

19 • Shoreline Classification Maps and associated Lake Use Restrictions show 
20 various types and uses of the shoreline, including areas protected for 
21 environmental, habitat or other resource values, areas of existing development, 
22 and areas of potential future development. The classifications are based upon 
23 the characteristics of the shoreline within the Project Boundary. 

24 • Shoreline Management Guidelines (SMG) are a set of detailed procedures and 
25 criteria regulating activities within reservoirs owned or managed by the 
26 Licensee. 

27 4. The FERC views public recreational access as an important Project use and 
28 considers it important for public access to be geographically dispersed at hydro 
29 projects. 

30 5. There are currently three True Public Marinas, with varying amenities, at Lake 
31 Keowee. These are Crooked Creek Marina, Gap Hill Marina, and Lake Keowee 
32 Marina. 
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1 6. The amount of shoreline classified as suitable for commercial development on the 
2 current draft Shoreline Management Plan (SMP) shoreline classification maps has 
3 decreased significantly as compared to the 2006 SMP. 

4 7. As the SMP is updated under a New License, Duke Energy would expect the 
5 amount of shoreline classified as "Future Commercial Marina" to continue to 
6 decrease until there is no remaining shoreline available for activities currently 
7 allowed under this classification. This is primarily due to the assumption that 
8 shoreline will continue to be developed residentially, eliminating remaining 
9 shoreline for commercial marina development unless a large tract of property and 

10 associated shoreline are eligible for consideration to be reclassified to a higher use 
11 (Le., Future Commercial Marina) which is unlikely. 

12 8. No residential or commercial marinas will be permitted on Lake Jocassee except 
13 amenities required by the FERC to provide public recreational access. 

14 9. In the current SMP, dry-stack storage with "direct discharge" capabilities 
15 supporting commercial marinas are restricted to shoreline areas classified as 
16 Future Commercial Marina, Future Public Recreation, and Existing Public 
17 Recreation. 

18 10. [Any appropriate related conclusions from the RUN Study (TBD).] 

19 11 . The facilities provided at commercial marinas may vary greatly and range from 
20 relatively intensive uses with a full range of amenities to being primarily boat 
21 mooring and launching facilities. These facilities may also vary in size and are 
22 subject to the criteria within the Shoreline Management Guidelines (SMG) that 
23 also may have an effect upon the overall size of a facility that may be approved. 

24 12. 

25 
26 
27 
28 
29 
30 
31 
32 
33 

Duke Energy considers commercial amenities to include, but not be limited to: 

o Multi-slip marinas 
o Parking areas 
o Restrooms & bathhouses 
o Boat ramps 
o Convenience retailing (e.g., ship 

stores) 
o Food services 
o Pump-out facilities 
o Gas dispensing and sales 

34 
35 
36 
37 
38 
39 
40 
41 
42 
43 

o Dry stack and boat yard storage 
facilities 

o Lodging 
o Swimming beaches 
o Fishing piers/platforms 
o Hiking, nature, and bank fishing 

trails 
o Picnic facilities 
o Others that support public 

recreational access to the Project 
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1 Agreements 

2 7.1 SMP Effective Date 

3 The SMP including the revised shoreline classification maps and revised SMG (see 
4 Attachment D) will be effective on September 1,2014. 

5 7.2 SMG Revisions 

6 The Licensee will include the following changes in the revised SMG it files with the 
7 Application for New License. 

8 7.2.1 Unencapsulated Foam - Existing residential pier owners must remove un-
9 encapsulated foam from their piers within two years following the issuance of a 

10 New License consistent with the RA, the end of appeals, and the closure of all 
11 rehearing and administrative challenge periods associated with shoreline 
12 management. 

13 7.2.2 Follow the Water - Pier/dock owners including owners of commercial and 
14 residential marinas may "follow the water" in an effort to maintain usability of their 
15 boat or pier/dock during Low Inflow Protocol (LIP) Stages 2-4. The requirements 
16 stated below apply to following the water. 

17 7.2.2.1 Following the water is authorized upon the Licensee's public 
18 declaration of LIP Stage 2, 3 or 4. Following the water is no longer 
19 allowed once the Licensee publicly declares LIP Stage 1,0 or Normal. 
20 Note: Provided in Attachment C, the LIP defines procedures for how 
21 the Keowee-Toxaway Hydro Project will be operated by the Licensee 
22 and how other water users should respond during periods of low inflow 
23 (i.e., periods when there is not enough water flowing into the Project 
24 reservoirs to meet the normal needs. The LIP defines several stages 
25 of increasingly severe drought conditions based, in part, on drought 
26 conditions defined in the US Army Corps of Engineers' (USACE) 
27 Drought Contingency Plan (DCP). The LIP establishes trigger points in 
28 addition to the DCP drought levels for moving between the identified 
29 LIP stages based both on hydrologic conditions and on the remaining 
30 usable water storage in the reservoir system. 

31 7.2.2.2 During periods where following the water has been authorized and a 
32 given pier/dock owner is meeting the requirements of this Section 
33 7.2.2, the Licensee may waive strict application of the typical Shoreline 
34 Management Guideline requirements that would conflict with this 
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1 
2 

Section 7.2.2 (e.g., maximum distance from shoreline, one-third the 
cove width, maximum number of boats moored, etc.). 

3 7.2.2.3 The Licensee reserves the right to require boat and pier/dock owners 
4 to immediately restore their boats and piers/docks to their original 
5 permitted locations if the owner is not meeting the requirements of this 
6 Section 7.2.2. 

7 7.2.2.4 Following the water must not prevent/block access to existing 
8 piers/docks or coves or negatively impact shoreline classified as 
9 Environmental or Natural under the Licensee's Shoreline Management 

10 Plan. 

11 7.2.2.5 Pier/dock owners that choose not to move their piers/docks may moor 
12 their boats at piers/docks belonging to other property owners if prior 
13 permission is obtained from the property owner during periods when 
14 following the water is allowed. 

15 7.2.2.6 The temporary relocation of boats or piers/docks and temporary 
16 anchoring of these facilities must not create public safety hazards, 
17 navigational hazards, or other issues. 

18 7.2.2.7 No electricity-carrying lines coming from the shoreline can be 
19 connected to piers/docks while they are following the water. 

20 7.2.2.8 Pier/dock owners must return their boats or piers/docks to their 
21 permitted locations and orientations and remove all temporary anchor 
22 pins within 14 calendar days following the Licensee's public declaration 
23 of returning to LIP Stage 1, 0, or Normal. 

24 7.2.2.9 The Licensee will not require a lake use permit application or charge 
25 any lake use permit-related fees to boat or pier/dock owners to follow 
26 the water or to make modifications to the piers/docks that would 
27 facilitate moving them closer to the water (e.g., wheels, sleds, or the 
28 like) provided the modification does not result in increased square 
29 footage for the pier/dock. 

30 7.2.2.10 The Licensee will provide information and best-management 
31 suggestions for following the water on its Website and in their recorded 
32 telephone messages. 

33 7.2.2.11 After experience is gained with this following the water process, the 
34 Licensee reserves the right to modify the requirements of this Section 
35 7.2.2 in the future if needed to protect human health and safety, to 
36 meet the tenets of the Shoreline Management Plan or if directed by the 
37 FERC. The Licensee will consult with the Parties to the Relicensing 
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1 Agreement (RA) prior to making any such modifications and will file the 
2 modifications with the FERC. Any such modification will not require 
3 revision of the RA, and any Party to the RA may participate in the 
4 FERC review process. 

5 7.2.3 Habitat Enhancement Program - The Licensee will charge a fee for new and 
6 rebuilt private piers to fund the Habitat Enhancement Program (HEP) described 
7 in Section 8.3. 

8 7.2.4 Commercial Marina Classification Modification - The Licensee will modify the 
9 Commercial Marina shoreline classification as follows: 

10 7.2.4.1 The Licensee will convert all shoreline classified on the current draft 
11 
12 

revised SMP maps as Future Commercial Marina upstream of the 
orange lines in Figure 1 to Future Residential Marina. 

13 7.2.4.2 The Licensee will eliminate the "Proximity to Existing Facilities" 
14 guideline (Shoreline Management Guidelines: Section 1, B-2). 

15 7.2.4.3 The Licensee will classify the shoreline and the land area of the 
16 Licensee-owned property labeled High Falls II (36.19 acres) on Figure 
17 1 as "Future Public Recreation" and incorporate the land area into the 
18 FERC Project Boundary in the Application for New License. 

19 7.2.4.4 The Licensee will classify the land area of the Licensee-owned 
20 property labeled Mosquito Point (10.25 acres) on Figure 1 as "Future 
21 Public Recreation" and incorporate the land area into the FERC Project 
22 Boundary in the Application for the New License. 

23 7.3 Future SMP Updates 

24 7.3.1 The Parties agree the SMP should be reviewed and updated if necessary no 
25 more often than once every 10 years. 

26 7.3.2 The Licensee will invite Parties to the RA to participate in revisions of the SMP 
27 for the term of the New License. The filing of a revised SMP by the Licensee will 
28 not constitute or require modification to the RA and any Party to the RA may be 
29 involved in the FERC's public process for assessing the revised SMP. 

30 7.3.3 The Parties agree all shoreline classified as "1" (Future Commercial Marina) on 
31 Figure 1 will remain classified as such until such time as the shoreline is 
32 developed. No Party to the Relicensing Agreement will oppose the development 
33 at these locations of Commercial Marinas including multi-slip marinas; 
34 convenience retailing; food services; pump-out facilities; gas dispensing and 
35 sales; dry stack storage; boat yard storage; lodging except hotels and motels; 
36 restrooms, vault toilets, or bathhouses; facilities where boats can be launched, 
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1 retrieved, and moored; courtesy docks; picnic sites and shelters; hiking, nature, 
2 and bank fishing trails; fishing piers; parking and lighting; wildlife viewing 
3 platforms; courtesy docks; swimming areas; fire, rescue, and law enforcement 
4 facilities; and playgrounds and playground equipment. 

5 
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DRAFT 12-12-1012 

Follow the Water Proposal for Inclusion 
in the AlP 

(FOR DISCUSSION PURPOSES ONLY) 
Proposed AlP Wording 

7.2.2. Pier/dock owners including owners of commercial and residential marinas may "follow the 

water" in an effort to maintain usability of their boat or pier/dock during Low Inflow Protocol (LIP) 

Stages 2-4. The requirements stated below apply to following the water. 

7.2.2.1 Following the water is authorized upon Dl:fke energ'{ the Licensee's public declaration of 

LIP Stage 2, 3 or 4. Following the water is no longer allowed once Dl:fke fnerg'(the Licensee publicly 

declares LIP Stage 1,0 or Normal. Note: Provided in Attachment C, the LIP defines procedures for how 

the Keowee-Toxaway Hydro Project will be operated by the Licensee and how other water users should 

respond during periods of low inflow (i.e. , periods when there is not enough water flowing into the 

Pro ject reservoirs to meet the normal needs. The LIP defines several stages of increasingly severe 

drought conditions based. in part. on drought conditions defined in the USACE's Drought Contingency 

Plan. The LIP establishes trigger points in addition to the DCP drought levels for moving between the 

identified LIP stages based both on hydrologic conditions and on the remaining usable water storage in 

the reservoir system. 

7.2.2.2 During periods where following the water has been authorized and a given pier/dock 

owner is meeting the requirements of this Section 7.2.2, Du l<e (;ncrgythe Licensee may waive strict 

application of the typical Shoreline Management Guideline requirements that would conflict with this 

Section 7.2.2 (e.g., maximum distance from shoreline, one-third the cove width, maximum number of 

boats moored, etc.). 

7.2.2.3 Dul<e fnergyThe Licensee reserves the right to require boat and pier/dock owners to 

immediately restore their boats and piers/docks to their original permitted locations if the owner is not 

meeting the requirements ofthis Section 7.2.2. 

7.2.2.4 Following the water must not prevent/block access to existing piers/docks or coves or 

negatively impact shoreline classified as Environmental or Natural under Dul<e fnergythe Licensee's 

Shoreline Management Plan. 

7.2.2.5 Pier/dock owners that choose not to move their piers/docks may moor their boats at 

piers/docks belonging to other property owners if prior permission is obtained from the property owner 

during periods when following the water is allowed. 

7.2.2.6 The temporary relocation of boats or piers/docks and temporary anchoring of these 

facilities must not create public safety hazards, navigational hazards, or other issues. 

1 
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1 7.2.2.7 No electricity-carrying lines coming from the shoreline can be connected to piers/docks 

2 while they are following the water. 

3 7.2.2.8 Pier/dock owners must return their boats or piers/docks to their permitted locations and 

4 orientations and remove all temporary anchor pins within 14 calendar days following Duke [ncrgythe 

5 Licensee's public declaration of returning to LIP Stage 1, 0, or Normal. 

6 7.2.2.9 Duke ~nerg'/The Licensee will not require a lake use permit application or charge any 

7 lake use permit-related fees to boat or pier/dock owners to follow the water or to make modifications 

8 to the piers/docks that would facilitate moving them closer to the water (e.g., wheels, sleds, or the like) 

9 provided the modification does not result in <m-increased square footage for the ~pier/dock . 

10 7.2.2.10 Duke EnergyThe Licensee will provide information and best-management suggestions 

11 for following the water on its Website and in their recorded telephone messages. 

12 7.2.2.11 After experience is gained with this following the water process, Duke Energy the 

13 Licensee reserves the right to modify the requirements of this Section 7.2.2 in the future if needed to 

14 protect human health and safety, to meet the tenets of the Shoreline Management Plan or if directed by 

15 the FERC. Duke EnergyThe Licensee will consult with the Parties to the Relicensing Agreement (RA) prior 

16 to making any such modifications and will file the modifications with the FERC. Any such modification 

17 will not require revision of the RA, and any Party to the RA may participate in the FERC review process. 
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Commercial Marina Proposal for 
Inclusion in the AlP 

(FOR DISCUSSION PURPOSES ONLY) 

4 

5 

6 

Facts 
• The FERC views public recreational access as an important Project use and considers it important for 

public access to be geographically dispersed at hydro projects. 

7 • There are currently three True Public Marinas, with varying amenities, at Lake Keowee. These are 

8 Crooked Creek Marina, Gap Hill Marina, and Lake Keowee Marina. 

9 • The amount of shoreline classified as suitable for commercial development on the current draft 

10 Shoreline Management Plan (SMP) shoreline classification maps has decreased significantly as 

11 compared to the 2006 SMP. 

12 • As the SMP is updated under a New License, we would expect the amount of shoreline classified as 

13 "Future Commercial Marina" to continue to decrease until there is no remaining shoreline available 

14 for activities currently allowed under this classification. This is primarily due to the assumption that 

15 shoreline will continue to be developed residentially, eliminating remaining shoreline for 

16 commercial marina development unless a large tract of property and associated shoreline are 

17 eligible for consideration to be reclassified to a higher use (Le., Future Commercial Marina) which is 

18 unlikely. 

19 • No residential or commercial marinas will be permitted on Lake Jocassee except amenities required 

20 by the FERC to provide public recreational access. 

21 • In the current SMP, dry-stack storage with "direct discharge" capabilities supporting commercial 

22 
23 

24 I • 
25 • 

26 

27 
28 

29 

30 • 
31 
32 
33 

34 

35 

36 

marinas are restricted to shoreline areas classified as Future Commercial Marina, Future Public 

Recreation, and Existing Public Recreation. 

[Any appropriate related conclusions from the RUN Study (TBD ).] 

The facilities provided at commercial marinas may vary greatly and range from relatively intensive 

uses with a full range of amenities to being primarily boat mooring and launChing facilities. These 

facilities may also vary in size and are subject to the criteria within the Shoreline Management 

Guidelines (SMG) that also may have an effect upon the overall size of a facility that may be 

approved. 

Duke Energy considers commercial amenities to include, but not be limited to: 

o Multi-slip marinas 37 0 Pump-out facilities 

o Parking areas 

o Restrooms & bathhouses 

o Boat ramps 

o Convenience retailing (e.g., ship stores) 

o Food services 

38 

39 

40 

41 

42 

1 

o Gas dispensing and sales 

o Dry stack and boat yard storage 

facilities 

o Lodging 

o Swimming beaches 
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o Fishing piers/platforms 

o Hiking, nature, and bank fishing trails 

o Picnic facilities 

8 Shoreline Classifications 

DRAFT 
12-12-12 

4 

5 

6 

o Others that support public recreational 

access to the Project 

9 • All shoreline behind the identified restriction points classified on the current draft SMP shoreline 

10 classification maps as Future Commercial Marina will be classified as Future Residential Marina, 

11 which is the next classification down in the hierarchy matrix found in the SMP. 

12 • Due to reduction of shoreline classified as suitable for development of commercial marina facilities 

13 within the Project Boundary, the existing classification criteria will be modified to ensure the 

14 remaining shoreline classified on the current draft SMP shoreline classification maps as Future 

15 Commercial Marina (i.e., suitable for development of commercial marina facilities) remains eligible 

16 for Future Commercial Marina development for a potentially longer period of time. 

17 • The "Proximity to Existing Facilities" guideline (Shoreline Management Guidelines: Section 1, B-2) 

18 will be eliminated from the classification criteria and thereby potentially slow the conversion of the 

19 remaining shoreline classified as Future Commercial Marina outside the restriction points from 

20 being converted to a less intensive use (e.g., Future Residential Marina, Future Residential, etc.). 

21 This guideline currently prohibits Commercial Marina Facilities from being located in areas within a 

22 half-mile radius of an existing Commercial Marina Facility or areas where more than fifty percent of 

23 the shoreline within a half-mile radius is identified in the SMP as an Existing Residential 

24 classification. The remaining shoreline classified as Future Commercial Marina would continue to 

25 exist until such time as the shoreline is developed and the shoreline classification converts from a 

26 Future Use to the applicable Existing Use. 

27 

28 Duke Energy-Owned Properties and Access Areas 

29 • Duke Energy will add two new properties (referred to as Mosquito Point and High Falls II (see Figure 

30 1)) as future access areas, but Duke Energy has no current plans to develop facilities on these 

31 properties (pending analysis as part ofthe Recreation Use and Needs Study (RUNS)). These areas 

32 will have the lands (Geographic Information System (GIS) polygons) associated with them 

33 designated on the SMP maps as Future Public Recreation. The new properties will be incorporated 

34 into the FERC Project Boundary proposed for the New License. Duke Energy reserves the right to 

35 develop these properties as future public recreational access areas with commercial recreation area 

36 amenities and/or a commercial marina site (see Table 1. below). 

37 • The Mosquito Point property currently has a Business/Industrial SMP shoreline classification for that 

38 portion of the shoreline currently being used as a staging area. These uses and the 

39 Business/Industrial shoreline classification may continue until the area is developed for public 

40 recreation uses. 
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1 • Duke Energy will designate in the Recreation Management Plan (RMP) to be filed with the License 

2 Application that certain commercial recreation area amenities will not be allowed at specified Duke 

3 Energy access areas as discussed below. 

4 Table 1. - Restrictions on Future Commercial Recreation Area Amenities at Duke Energy-owned 

5 Public Recreation Access Sites 

6 

7 • 
8 

9 

10 

11 

12 

13 

14 

22 • 
23 

24 

25 

26 

27 

28 

29 

30 

Access Area 

Stamp Creek 

Cane Creek 

Crow Creek 

KeoweeTown 

Fall Creek 

High Falls 

High Falls II 

Mile Creek 

Mosquito Point 

South Cove 

Commercial recreation area amenities not allowed 

Multi-slip marinas, ship stores, restaurants, pump-out facilities, gas 
dispensing, dry stack storage, lodging 
Multi-slip marinas, ship stores, restaurants, pump-out facilities, gas 
dispensing, dry stack storage, lodging 
Multi-slip marinas, ship stores, restaurants, pump-out facilities, gas 
dispensing, dry stack storage, lodging 

NA - fully available for commercial recreation area amenities 

NA - fully available for commercial recreation area amenities 

NA - fully available for commercial recreation area amenities 

NA - fully available for commercial recreation area amenities 

NA - fully available for commercial recreation area amenities 

NA - fully available for commercial recreation area amenities 

NA - fully available for commercial recreation area amenities 

For properties fully available for commercial recreation area amenities, commercial recreation 

amenities include, but are not necessarily limited to: 

o Multi-slip marinas 15 

0 Convenience retailing (e.g., ship 16 

stores) 17 

0 Food services 18 

0 Pump-out facilities 19 

o Dry stack storage and boat yard 

storage facilities 

o Lodging (camping, cabins, but not 

to include hotels or motels) 

o Restrooms 

0 Gas dispensing and sales 20 

21 

o Facilities where boats can be 

launched, retrieved, and moored 

For all public recreation access sites listed in Table 1, certain water- and land-based public 

recreation support amenities would be allowed. These amenities include: 

o Courtesy docks 31 0 Bank fishing 

o Ramps for launching boats 32 0 Lighting 

o Picnic sites 33 0 Wildlife viewing platforms 

o Picnic shelters 34 0 Swimming areas 

o Hiking/nature trails 35 0 Fire/rescue/law enforcement 

o Fishing piers 36 facilities 

o Restrooms/vault toilets/bathhouses 37 0 Playgrounds/playground equipment 
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4 Signatory Expectations 
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2 o Other items as required by the FERC 

5 • Signatories to the Relicensing Agreement will support the revised SMP and RMP. 

6 • For future non-Project lake use applications in shoreline areas classified as eligible for Future 

7 Commercial Development (ls), signatories reserve the right to comment on the details of future 

8 commercial lake use permit applications through various public comment opportunities, but would 

9 be expected not to oppose the construction of new commercial marinas and associated amenities. 

10 • For future development plans at Duke Energy-owned public recreation access sites, signatories 

11 agree not to oppose new public commercial facilities as outlined in this document. 

12 

13 Proposed AlP Wording 

14 Section 6.0: Public Recreation 

15 6.1.8 Allowable Public Recreation Support Amenities at All Licensee-owned Public Recreation Access 

16 Sites: The Parties agree they will not oppose the development of the following public recreation 

17 support amenities by the Licensee or its lessees at any Licensee-owned Project Public Recreation Access 

18 Site: courtesy docks; facilities where boats can be launched and retrieved; picnic sites and shelters; 

19 hiking, nature, and bank fishing trails; fishing piers; restrooms, vault toilets, and bathhouses; parking and 

20 lighting; wildlife viewing platforms; swimming areas; fire, rescue, and law enforcement facilities; and 

21 playgrounds and playground equipment. 

22 6.1.9 Restriction on Commercial Recreation Area Amenities at Project Public Recreation Access Sites: 

23 The Licensee will neither develop nor allow lessees to develop the following commercial recreation area 

24 amenities at Crow Creek, Cane Creek, and Stamp Creek public recreation access sites: mUlti-slip marinas; 

25 convenience retailing; food services; pump-out facilities; gas-dispensing and sales; dry stack and boat 

26 yard storage facilities; and lodging. 

27 6.1.10 Commercial Recreation Area Amenities at Project Access Sites: The Parties agree they will not 

28 oppose the development of the following commercial recreation area amenities at Keowee Town, Fall 

29 Creek, High Falls, High Falls II, Mile Creek, Mosquito Point, and South Cove public recreation access 

30 areas: multi-slip marinas; convenience retailing; food services; pump-out facilities; gas dispensing and 

31 sales; dry stack and boat yard storage facilities; lodging except hotels and motels; and the facilities 

32 identified in Section 6.1.9. SigRatories Parties reserve the right to comment on the details offuture 

33 commercial lake use permit applications through various public comment opportunities, bllt will not 

34 oppose the construction of commercial recreation amenities at Project access areas. 

35 
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1 Section 7.0: Shoreline Management 

2 7.2.4 The Licensee will modify the Commercial Marina shoreline classification as follows: 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

7.2.4.1 The Licensee will convert all shoreline classified on the current draft revised SMP maps 

as Future Commercial Marina upstream of the orange lines in Figure 1 to Future Residential 

Marina. 

7.2.4.2 The Licensee will eliminate the "Proximity to Existing Facilities" guideline (Shoreline 

Management Guidelines: Section l,B-2). 

7.2.4.3 The Licensee will classify the shoreline and the land area ofthe Licensee-owned 

property labeled High Falls II (36.19 acres) on Figure 1 as "Future Public Recreation" and 

incorporate the land area into the FERC Project Boundary in the Application for New License. 

7.2.4.4 The Licensee will classify the land area of the Licensee-owned property labeled 

Mosquito Point (10.25 acres) on Figure 1 as "Future Public Recreation" and incorporate the land 

area into the FERC Project Boundary in the Application for New License. 

14 7.3.3 The Parties agree all shoreline classified as "l" (Future Commercial Marina) on Figure 1 will 

15 remain classified as such until such time as the shoreline is developed. No Party to the Relicensing 

16 Agreement will oppose the development at these locations of Commercial Marinas including multi-slip 

17 marinas; convenience retailing; food services; pump-out facilities; gas dispensing and sales; dry stack 

18 storage; boat yard storage; lodging except hotels and motels; restrooms, vault toilets, or bathhouses; 

19 facilities where boats can be launched, retrieved, and moored; courtesy docks; picnic sites and shelters; 

20 hiking, nature, and bank fishing trails; fishing piers; parking and lighting; wildlife viewing platforms; 

21 courtesy docks; swimming areas; fire, rescue, and law enforcement facilities; and playgrounds and 

22 playground equipment. 

23 
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Appendix E-7 

Consultation Record 

Stakeholder Team 



From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: PCWA Representative on SH Team
Date: Friday, January 11, 2013 2:48:53 PM

Stakeholder team

 
 
From: John Rudolph [mailto:johnmathisrudolph@gmail.com] 
Sent: Friday, January 11, 2013 7:18 AM
To: Elana Kimbrell
Cc: gilstrap4@gmail.com
Subject: Re: PCWA Representative on SH Team
 
Hi Elana,
 
I hope you enjoyed some time off.  Yes, please add David to the list and give him access to
the site.  He will be the primary representative of the PCWA going forward.
 
Thank you,
John
 

On Thu, Jan 10, 2013 at 10:46 AM, Elana Kimbrell <ekimbrell@kearnswest.com> wrote:
Hi John,
 
Happy New Year!   I hope you are doing well. 
 
I was wondering if you would like to add David Gilstrap to the Stakeholder Team list on
KTRel, and give him access to the website.  That way, he will receive emails directly from us
about meetings, etc.  I can still keep you on there too.   Please let me know, and thanks.
 
Best,
Elana
 
Elana Kimbrell 
Senior Associate 
Kearns & West, Inc. 
1110 Vermont Avenue NW Suite #950 
Washington, DC 20005 
  
Direct line: 202-448-8777
Office: 202-535-7800, Ext. 1113
Cell: 808-779-7522 
Fax: 202-535-7801 
Check out our website: www.kearnswest.com 
  
Please consider the environment before printing this email, and print double-sided.
 
 

mailto:/O=DUKEENERGY/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=JAR1434
mailto:Nancy.Jessen@duke-energy.com
mailto:johnmathisrudolph@gmail.com
mailto:gilstrap4@gmail.com
mailto:ekimbrell@kearnswest.com
tel:202-448-8777
tel:202-535-7800%2C%20Ext.%201113
tel:808-779-7522
tel:202-535-7801
http://www.kearnswest.com/


From: Ken Kearns
To: Chuck Smith; Jim Schoonover; Dyke Spencer; Juan Brown; Lineberger, Jeff; Huff, Jennifer R; Tyler Howe; Ben

Turetzky; Ben Turetzky; Bob Swank; David Bereskin; K.C. Price; Elana Kimbrell; Ken Kearns; Jim Burgner; Tom
Berenz; Mike.Mastry@noaa.gov; Prescott.Brownell@noaa.gov; Art Holbrooks; Aaron Gadsby; Chris Brink;
marshallb@co.pickens.sc.us; Bill Smith; gilstrap4@gmail.com; dobrasko@scdah.state.sc.us; Chuck Hightower;
Erin Owen; Bill Marshall; Vivianne Vejdani; Mark Dudley; Phil Gaines; Faires, Rick - seneca.sc; Dave Hargett;
Wes.Cooler@mac.com; Buddy Thompson; Tony Niemeyer; Bill Bailey; George.O.Bramlette@usace.army.mil;
Sandra.M.Campbell@usace.army.mil; Mark Cantrell; Chris Starker; Van Whitehead; Tim Roberson

Cc: Garrison, Brett A; Jessen, Nancy S; Chris.Ey@hdrinc.com; Bruce, Ed; Galleher, George A; Hall, Joe S; Reagan,
Kelvin K; Styer, Tami C

Subject: Jan 16 Stakeholder Meeting in Duncan - Homework
Date: Monday, January 14, 2013 11:59:34 AM

KT Stakeholder Team Members
 
The Jan 16 Stakeholder Team meeting agenda has been posted to KTRel.  We will be reviewing
Water Quality (Section 9.0), Actions to Support Water User Needs (Sections 3.4-3.8), and the Low
Inflow Protocol (Attachment B).   We will also review the edits to  Shoreline Management (Section
7.0), which includes the Commercial Marina Classification Modification and Follow-the-Water
proposals,  to make sure the edits you recommended on Dec 12 were included correctly.
 

Please Bring These to the Jan 16 Meeting
 

·         Copies of the four documents marked “DRAFT FOR REVIEW” located in KTRel Jan 16
Stakeholder Team Meeting folder.  Click on the “SH Mtg Jan” tab at the top of any KTRel
page to locate the documents.

 

Please do These BEFORE the Jan 16 Meeting
 

·         Read  Section 9.0 (Water Quality), Sections 3.4-3.8 (Actions to Support Water User Needs,
see note below), the Low Inflow Protocol (Attachment B, see note below), ALL IN THE
KTREL JAN 16 MEETING FOLDER and make notes and edits as appropriate.

·         Review at least the EDITS to Section 7.0 also the KTRel folder.
 

Please note the meeting will begin at 9:30 AM in DUNCAN
 
The meeting will be held at Duke’s Duncan-Greer Operations Center in Duncan.  The directions are
in the “Directions” folder (under “Shared Documents”) on KTRel.
 
 
Please contact Elana or me with questions and comments.  Look forward to seeing you there.
 
Ken Kearns
703-639-0107
 
Note:  The redlines indicate all the changes to these sections since the Trial Balloon recommended
by the WQO RC and LIP AHC members from their several meetings.  WQO RC and LIP AHC
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mailto:rnsswank60@aol.com
mailto:bereskind@greenvillewater.com
mailto:kcprice@greenvillewater.com
mailto:ekimbrell@kearnswest.com
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members:  these are all the changes, not just those added at the last meeting.
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 Keowee-Toxaway Hydro Relicensing 
(FERC Project No 2503) 

KEOWEE-TOXAWAY STAKEHOLDER TEAM MEETING 
Wednesday, January 16, 2013 

AGENDA 

 
Location: Duncan/Greer Operations Center 

808 Duncan Reidville Road 
Duncan, SC 29334 

 
 
9:30 AM Preliminaries 

 Introductions 
 Safety Brief 
 Announcements 
 Meeting Summary Approval (Dec 12) 
 Action Items 
 Relicensing Schedule 
 Update on Resource Committee, Study Team, and Ad Hoc 

Committee Activities 
 Agenda Review 

  Public Session 

  Water Quality Sections in the Draft Agreement in Principle 

 Jocassee Forebay and Tailwater Water Quality Study 

 Keowee Reservoir Water Quality Model Study 

 Water Quantity Resource Committee Input to the Stakeholder 
Team 

 Section 9.0 Water Quality -- Review and Edit 

12:00 N Lunch 

12:45 PM Summary of the Recent Work of the Operating Scenario Committee 

  Sections 3.4-3.8 Actions to Support Water User Needs – Review and 
Edit 

  Attachment B: Low Inflow Protocol – Review and Edit 

  Review:  Stakeholder Team’s Previously Suggested Modifications to 
the Following Sections of the Agreement in Principle 

7.0 Shoreline Management (including the Follow-the Water 
Proposal and the Commercial Classification proposal) 



Stakeholder Team Meeting Summary 

Keowee-Toxaway Hydro Project Relicensing 

FERC No. 2503 

Date: Wednesday, January 16, 2013 
Location: Duke Energy Duncan Operations Center 

Team Members and Special PartiCipants Present 
Jim Schoonover, AQDI Vivianne Vejdani, SCDNR 
Chuck Smith, AQDI Mark Dudley, SCDPRT 
Jen Huff, Duke Energy Bob Faires, Seneca Light & Water 
Jeff Lineberger, Duke Energy Wes Cooler, SC Wildlife Federation 
Bob Swank, FOLKS Tony Niemeyer, The Reserve at Lake 
Ben Turetzky, FOLKS Keowee 
K.C. Price, Greenville Water Buddy Thompson, The Reserve at Lake 
Jim Burgner, Keowee Vineyards Keowee 
Art Holbrooks, Oconee County Chris Starker, Upstate Forever 
Chris Brink, Pickens County Van Whitehead, Upstate Forever 
Marshall Brown, Pickens County Sandy Campbell, USACE 
Erin Owen, SCDHEC Tim Roberson, Warpath Development 
Bill Marshall, SCDNR 

Facilitators 
Ken Kearns, Kearns & West Elana Kimbrell, Kearns & West 

Team Members and Special Participants Not Present 
Anderson Chamber Pickens Co. Water Authority 
Eastern Band of Cherokee Indians SCDAH 
NOM Fisheries USFWS 

Other Participants 
Ed Bruce, Duke Energy 
Erin Culbert, Duke Energy 
Keith Finley, Duke Energy 

Bill Foris, Duke Energy 
George Galleher, Duke Energy 
Tami Styer, Duke Energy 

9:40 a.m. Introductions, Agenda Review, Announcements, and Safety Brief 

1. Kearns opened the meeting by welcoming participants and asking for introductions. 
He provided a safety briefing and asked for announcements. Huff announced that 
she has received questions from several people about phone surveys Duke Energy 
is conducting. She explained this is a regular, random survey that has been done for 
at least the last 20 years about Oconee Nuclear Station and also includes questions 
on other topics associated with Duke Energy. 

2. Huff provided background on the February 7'h Initial Study Results (ISR) meeting, 
which is a required component of the Integrated Licensing Process. Duke Energy will 
file an Initial Study Report in a week. At the ISR meeting, Duke Energy will review 
the contents of the report: the initial results of all 14 studies. The meeting is open to 
the public and RSVPs are requested by February 1. 
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3. Kearns asked for comments on the December 12 Stakeholder Team Meeting 
summary. There were none, and the summary will be marked as approved on 
KTRel. 

Action Item: Kimbrell will mark the summary of the December 12 Stakeholder 
Team Meeting as "approved" on KTRel. 

4. Kearns reviewed the action items from the last meeting. Huff was asked to 
investigate whether Duke Energy would update the chart of historic flows through 
2011. Huff stated Duke Energy will take on this task, but has no estimated date of 
completion; however, the current focus is on completing the other modeling efforts. 

5. Kearns reviewed the status of the Erosion Study Report. The Stakeholder Team 
provided comments on the report at the December 12 meeting, which are being 
incorporated, and, at a later meeting, the Shoreline Management Plan Resource 
Committee will make a recommendation to the Stakeholder Team regarding potential 
erosion enhancements. 

6. Another action item was for Price to develop recommended language for the AlP 
regarding permitted use of electricity on docks that are following the water. Price 
stated there is an electric code addressing this , although he is not sure it will be 
compatible with Duke Energy's need for a simple and straightforward program for 
following the water. He suggested discussing this with Duke Energy before bringing it 
to the Stakeholder Team. 

7. Kearns reviewed the Integrated Licensing Process schedule. Duke Energy will 
develop a draft license application instead of a preliminary licensing proposal. 
Starker asked about the distinction between a preliminary licensing proposal and a 
draft license application. Kearns and Huff responded that the draft application uses 
the same format as the final version, so it is most efficient and thorough to prepare 
that document. The Relicensing Agreement will to some extent serve the same 
purpose as a preliminary licensing proposal. 

8. Kearns reviewed a list of the AlP sections the Stakeholder Team has reviewed once, 
those they have reviewed twice, and those they have yet to review. 

9. Huff gave an overview of the work of the Resource Committees and Study Teams. 
Most of the study reports are either complete or nearing completion. The only studies 
still ongoing are the bald eagle nest survey, which will be scheduled soon, and the 
fish entrainment study, which will continue through July. 

10. Kearns gave an update on the work of the ad hoc committees. 

Presentation on the Jocassee Forebay and Tailwater Dissolved Oxygen Report and the 
Keowee Water Quality Model 

11. Styer gave a presentation on the study results for the Jocassee Forebay and 
Tailwater Dissolved Oxygen (DO) Report and the Foris gave a presentation on the 
Keowee CE-QUAL-W2 modeling (see www.ktrel.com for a copy of the presentation). 
Foris was the lead scientist for Duke Energy on these efforts and was present at the 
meeting to help answer questions. 

12. Styer summarized the main outcome of the Jocassee DO study: DO levels never 
came close to reaching or violating state standards in either Lake Keowee or Lake 
Jocassee. At Lake Jocassee, cold winters cause the well-oxygenated upper portion 
of the lake to mix with the water at the bottom of the lake, resulting in relatively high 
DO levels throughout the water column. Also due to the physical design of the 
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facilities, the water is withdrawn from the upper, well-oxygenated portion of both 
lakes during generation and pumping and this is why DO levels remain well above 
state standards. 

13. The Water Quality Model simulated Lake Keowee by dividing it into 100 smaller 
"lakes" joined together and using one-hour time steps. The model was used to 
evaluate potential changes in Project operations on the water quality of Lake 
Keowee and the DO in the flow releases from Keowee Hydro. The model showed no 
impact to DO levels in the Keowee tailrace or in Lake Keowee and all scenarios 
evaluated remained above state standards. 

14. Thompson asked if the model used certain confidence bands on its predictions, and 
Foris responded the model was calibrated by adjusting coefficients to match the 
actual data. Further explanation of this can be found in Appendix C of the study 
report. Foris stated the Study Team is confident the model's predictions minimize 
error and 2007 data was used to validate the model. Duke Energy has collected 
water quality data in Lake Keowee since 1974. 

15. To model the effects of potential increased nutrient loading, the model simulated 
effluent entering the lake from both point and non-point sources, including a 
hypothetical wastewater treatment plant similar in size to the Seneca plant. Nutrient 
levels in the lakes still did not come close to exceeding state standards. 

16. Price had asked the modelers to assess effects of increased nutrient loading and 
project operation modifications on total suspended solids (TSS). There was a slight 
TSS response in the model, likely due to algae. However, the response was still 
minimal. Turetzky asked if Greenville Water measures their TSS, and Price 
responded they do and haven't found anything of concern. 

17. It was clarified that the Study Team measured DO at locations in the lakes as well as 
in the tailrace. Thompson asked how much variability there was between sampling 
stations. Foris mentioned their model offers post-processing animation that assigns 
different colors to temperatures and oxygen levels, and he offered to show this to the 
Stakeholder Team. The group requested they do this during lunch. Foris added, in 
response to Thompson's question, that the lakes are fairly uniform throughout, 
particularly with regard to temperature. 

18. Styer reiterated no effects on water quality resulting from Project operations have 
been identified. 

19. Finley explained that DO is a dissolved gas, and water at the top of the water column 
contains more DO because the water is striving for atmospheric equilibrium with the 
air. 

AlP Section 9.0: Water Quality 

20. The group reviewed Section 9.0 of the draft Agreement in Principle (AlP), on water 
quality, and recommended several changes to the document for Kearns to 
incorporate. 

21 . Whitehead asked for the word "demonstrates" in Fact 1 to be replaced by "have 
historically demonstrated." The group agreed to make this change. 

22. Lineberger suggested removing the word "ongoing" from Fact 1. This change will be 
made as well. 
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23. Smith asked why Fact 2 addressed only DO, when the water quality analyses also 
address phosphorus and chlorophyll. Kearns explained that the Project has potential 
effects on DO only and not the others, which were analyzed because of stakeholder 
interest in them. Styer added that compliance with FERC regulations is based on 
measurements of Project flow releases not of the body of the lake. 

24. Huff requested changing the word "allows" in Fact 2 (lines 8 and 11) to a different 
word, such as "limits" or "restricts." 

Action Item: Duke Energy will verify the correct elevation for Fact 2, line 7 in 
Section 9.0 of the AlP. 

25. Burger noted the way in which lake level elevations is written is still not consistent 
throughout the AlP. Kearns agreed and reminded the group they had decided to 
include both feet AMSL and local datum - however, the way in which these are 
notated is not yet consistent throughout the AlP. 

26. Swank and Turetzky advocated for a statement in the Facts section that the 
hypothetical wastewater treatment plant in the model caused greater relative impacts 
to the lake than the non-point sources. The goal of this would be to highlight the 
potential problems associated with building a wastewater treatment plant near the 
lake. Kearns pointed out that the facts and assumptions sections of the AlP will not 
be included in the Relicensing Agreement (RA); however, he can develop a 
statement along these lines based on the results of the model. 

27. Starker noted the benefit of referencing a document more recent than 1991 in Fact 6. 
Styer explained she didn't find a similar statement in SCDHEC's most recent 
watershed assessment. It was suggested the statement could end after the word 
"excellent." Owen may also be able to find a more recent citation. 

Action Item: Owen will look for a recent SCDHEC statement assessing the high 
level of water quality in Lakes Jocassee and Keowee. 

28. Turetzky expressed concern about Agreement 1, and recommended continuous DO 
monitoring regardless of compliance requirements. Huff and Lineberger responded 
Duke Energy's perspective is that conducting regular water quality compliance 
monitoring will not provide real long-term benefits to the resource. Further Duke 
Energy is interested in a one-time, up-front contribution towards water quality 
enhancement. The funding could be spent at a certain level per year, rather than 
ongoing or annual contributions. FERC prefers funds be directed toward specific 
projects rather than a general goal. 

29. It was confirmed that SCDHEC does not currently require Duke Energy to conduct 
compliance monitoring. 

30. Price suggested finding an interval for continuous DO monitoring that Duke Energy 
might agree to, such as once a year. Huff indicated Duke Energy would consider 
this, although she encouraged all stakeholders to recommend to SCDHEC that 
compliance monitoring not be required for the New License. 

31. Burgner, reflecting on the information provided in the water quality presentation, 
stated his conviction that monitoring DO is not the best way to spend funds. He 
suggested finding other actions that have more positive impacts on the lakes. 

32. Price mentioned that data already being collected by other parties could be used 
instead of setting up a new monitoring system. 
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33. Styer suggested the Water Quality RC meet prior to the next Stakeholder Team 
Meeting on February 21 st to finalize and prioritize their list of recommendations for 
projects to be added to the AlP. The Team agreed. 

Other Sections of the AlP: 3.0, LIP 

34. Kearns reviewed the sections of the AlP and attachments to be discussed, and in 
particular provided background and an update on the ongoing efforts of the 
Operating Scenarios Committee (see www.ktrel.com for a copy of the presentation). 
He explained the most recent scenario developed, the Blended Scenario, which 
combined recommendations from FOLKS and SCDNR to both keep lake levels 
higher at Keowee, and stabilize lake levels during the spawning season when the 
Project is in a normal condition (Le., not drought). The lowest modeled pOint reached 
in Keowee over the 70-year period-of-record inflow was 91.5 ft local datum 1791.5 ft 
AMSL for the Blended Scenario. 

35. It was clarified that Total Usable Storage as proposed In the AlP includes Jocassee, 
Keowee, and Bad Creek, and that these are modeled future results. Only the 
meteorological conditions and hydrological inflows are based on actual historical 
data. Kearns pointed out that the Haze Chart indicates that, in general, Duke Energy 
tries to keep water in Lake Keowee as much as possible instead of releasing it 
downstream. 

36. Kearns explained two climate change sensitivities were analyzed: a "low" version 
and a "high" version, and reviewed the lake level results. The low version reached a 
Stage 4 drought, but just barely, and the high version remained in Stage 4 longer. 

37. Schoonover inquired as to how the Basin moves back out of drought stages and 
returns to higher flow releases. Kearns noted this is provided near the end of the LIP 
and also mentioned that the U.S. Army Corps of Engineers (USACE) may modify 
their protocol now, so they maintain Thurmond flow releases at their lowest drought 
level until their reservoirs fully recharge. Lineberger indicated that this benefits all six 
reservoirs in the system. 

38. The group turned to Section 3.4 of the AlP. Burgner suggested for 3.7, stating simply 
that minimum elevations are defined for each stage of the KT LIP. The group agreed 
to this change. 

39. In 3.10, Lineberger requested the addition of "within one year following the effective 
date of the RA." 

40. Whitehead raised concerns about the commitments implied in 3.11 for all signatories 
to the RA. Huff explained this is intended only to encourage stakeholders to use the 
tools at their disposal to advocate for water conservation. Smith added that if 
stakeholder organizations are going to help communicate to the public on behalf of 
the Keowee-Toxaway Drought Management Advisory Group (KT-DMAG), the KT
DMAG should notify stakeholders when there is an update to be communicated. 

41. Regarding 3.13, Turetzky asked if the KT -DMAG could change the required 
minimum elevation. Lineberger responded that the KT-DMAG advises Duke Energy, 
and if a change requiring FERC approval is suggested, there will be opportunity for 
any member of the public to be involved in the process. He added that Duke Energy 
will not propose changes to FERC that violate the RA. 

42. Price noted a correction to the section reference on line 21 of page 6: the reference 
should be 3.14. 
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43. Burger recommended removing the phrase "unless directed by FERC" from 3.15, 
and pointed out that the New Operating Agreement should be defined the first time it 
is referenced in Section 3.0. The group agreed to these edits. Kearns noted there is 
a need for a protocol on when to define items and when to reference them. 

44. Burgner also mentioned the idea of working with stakeholders in the lower Savannah 
River Basin on water conservation. This idea was tabled for potential reconsideration 
later in the process. 

45. The group began to review Attachment B, the Low Inflow Protocol (LIP). 

46. Lineberger asked if line 7 could be deleted as unnecessary, and Burger proposed 
editing line 10 to read" ... to follow, in response to drought conditions." 

47. The Stakeholder Team discussed whether the Cliffs and the Reserve should be 
included as members of the KT -DMAG, since they are large water intake owners. 
Kearns clarified the distinction between Large Water Intake owners and owners that 
are also water suppliers: only those Large Water Intake owners that are public water 
suppliers will be members of KT-DMAG. The Cliffs and the Reserve also follow water 
conservation measures as stipulated in their individual leases/easements with Duke 
Energy. Niemeyer and Thompson agreed that the Reserve should not be a KT
DMAG member. It was also noted that water intake owners with less than one million 
gallons per day capacity have to consult with Duke Energy and agencies but are not 
required to obtain FERC approval for their intake, while those with one million gallons 
per day capacity or above must obtain approval from FERC. 

48. For clarity, an additional statement was suggested: "The Reserve and the Cliffs are 
the only two large water intakes for irrigation." 

49. Schoonover noted Fact 7 in Attachment B should be modified to specify future Large 
Water Intake Owners that are water suppliers. The group decided to change this 
language throughout the LIP to "public water suppliers with Large Water Intakes." 

50. It was proposed that "Unless directed otherwise by the FERC" be removed from Fact 
8. 

51. Price mentioned the desirability of making the table of CHEOPS results for Keowee 
consistent with the most recent version of the table developed for Jocassee. 

52. Lineberger noted Definition 2 should be modified to reflect that USACE reservoirs 
use the top of the conservation pool as their maximum elevation not full pond. 

Action Item: Duke Energy will provide correct language for Definition 2 of the LIP 
regarding USACE maximum elevation. 

53. In response to Smith's earlier request for notifications when information should be 
distributed to the public, Huff added to line 15 of page B-5, "and notify parties to the 
RA of the availability of the information." 

54. Faires explained his ongoing concern about other parties influencing his 
organization's operations by way of the KT-DMAG. Kearns recognized his worry, and 
emphasized that the KT -DMAG is advisory and its equivalent organization has 
worked well for the Catawba-Wateree River Basin. 

55. Kearns noted the Stakeholder Team will need to return to Attachment B to finish their 
review at another meeting. Additional Stakeholder Team Meetings may need to be 
added to the calendar. 
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Action Item: Kearns will make the Stakeholder Team's requested changes to the 
AlP sections discussed: the remainder of Section 3.0 and Attachment B. 

Follow the Water 

56. Lineberger presented a proposal for increasing the maximum allowed dock size 
related to following the water. He explained why other accommodations were 
considered and rejected, and how Duke Energy decided the best option was to seek 
a change in its General Permit with SCDHEC to allow existing dock owners (or 
recently approved applicants for a dock) to expand their docks to a maximum of 
1200 square feet from the current 1000-square-foot maximum. Duke Energy would 
waive fees for this expansion during a one-year period. The expansion could be 
accomplished in any number of ways, such as extending the ramp or the gangway, 
or renovating the dock entirely. 

57. Several stakeholders asked if the one-year period could be extended to two years in 
certain cases, and Lineberger said he would look into this. 

Action Item: Lineberger will look into whether the one-year window of time for 
dock expansions to follow-the-water could be extended to two years. 

Summary of Action Items 

58. Kimbrell will mark the summary of the December 12 Stakeholder Team Meeting as 
"approved" on KTRel. 

59. Duke Energy will verify the correct elevation for Fact 2, line 7 in Section 9.0 of the 
AlP. 

60. Owen will look for a recent SCDHEC statement assessing the high level of water 
quality in Lakes Jocassee and Keowee. 

61 . Duke Energy will provide correct language for Definition 2 of the LIP regarding 
USACE maximum elevation. 

62. Kearns will make the Stakeholder Team's requested changes to the AlP sections 
discussed: the remainder of Section 3.0 and Attachment B. 

63. Lineberger will look into whether the one-year window of time for dock expansions to 
follow-the-water could be extended to two years. 
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3:45 PM  Wrap Up 

 Next Steps 

4:00 PM Adjourn 

• 



1

Water Quality Resource Committee
Stakeholder Team Input

January 16, 2013



Presentation Outline

 Relicensing Requirements
 WQRC Activities 
 Study Results
 Jocassee Forebay and Tailwater Report
 Keowee CE-QUAL- W2 Modeling

 Overall Resource Assessment
 Trial Balloon Review
 WQRC Recommendations
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Relicensing Requirements 

 Clean Water Act (CWA) Requires the Licensee to 
obtain a 401 Water Quality Certification (WQC) 
from the regulating state agency

 Section 401 requires the Department to certify 
that there is reasonable assurance that the 
activity will not violate applicable water quality 
standards

 SCDHEC – has mandatory conditioning authority 
(requirements of 401 WQC become  
requirements of New License)
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Water Quality Resource Committee Members

 Duke Energy
 S.C. Department of Health and Environmental Control (DHEC) 
 S.C. Department of Natural Resources (DNR)
 Friends of Lake Keowee Society (FOLKS) 
 Greenville Water 
 Upstate Forever 
 Lake Hartwell Association 
 N.C. Department of Environment and Natural Resources (DENR) 
 Pickens County Water Authority
 U.S. Fish and Wildlife Service (FWS)
 HDR, Inc.
 Reservoir Environmental Management, Inc. (REMI)



WQRC Activities
 Twenty Meetings 

 Oct 2009 – Dec 2012

 Nov 2009 – Began discussion of Study 
 Dec 2010 - Study Plans finalized  
 Jan 2011 – Began data collection for model 
 Aug 2011 - Submitted proposed Study Plans to FERC
 Sept 2011 – Added Forebay monitoring for Jocassee
 Jan  2012 – FERC issued Study Plan Determination 
 Dec 2012 – Draft reports to WQRC



Draft reports are on www.ktrel.com

Water Quality RC 

Study Reports Folder 



Jocassee Forebay 
and Tailwater 

Monitoring 
Goal and Objectives
 Evaluate effects of 

recent turbine 
modifications at 
JPSS on water 
quality

 Do the releases met 
SC State Water 
Quality Standards?  

7



Monitoring Methodology
 Continuous water quality 

data collection using 
Hydrolab Minisonde®

 Continuous Tailwater 
Monitoring  2008 – 2012

8

Monitor 
Location 

Tailwater 
Monitoring 
Location 



Monitoring Methodology

 Continuous water quality data collection using Hydrolab
Minisonde®  on each intake structure 

 Continuous Forebay Monitoring   April – October 2012



SC State Standards
 During generation 

releases to Lake 
Keowee 
 DO standard 4.0 mg/l 

instantaneous, 5.0 
mg/l daily average at 
the surface

 During pumping 
releases to Lake 
Jocassee
 DO standard 6.0 mg/l 



2012 Jocassee Hydro Dissolved Oxygen Monitoring Data 

- Tailw ate r DO 1 - Ta ilwater DO 2 - Forebay DO Inta ke B - SC Daily DO WQ Standard 
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Lake Jocassee 
Location 558 

Dissolved Oxygen 
(mgll/ 

Full Pond = 1,110 It AMSL 0123456789 

SUBMERGED WIER 

1,067 It AMS~ 

1,043 It AMSl 

JOCASSEE 
DAM & HYDRO 

KEOWEE 
RIVER 

BASIN 
Full Pond: 800 It AMSL 



Summary

 Jocassee withdraws well-
oxygenated water from the 
upper levels of the reservoir

 DO met state standards at all 
times during the study and is 
anticipated to continue

 Vertical profile data collected in 
the forebay since impoundment

13



14

Questions

a Duke 
r_Energy", 



Keowee Reservoir Water Quality 
Modeling 

 Goal:  Use CE-QUAL-
W2 modeling to 
evaluate proposed 
changes of Project 
Operations on water 
quality of Lake 
Keowee and releases 
to the Keowee Tailrace



CE-QUAL W2

 Two Dimensional WQ & Hydrodynamic Model that 
“simulates”  (horizontal & vertical) WQ parameters in 
aquatic ecosystems (lakes, ponds, reservoirs & 
releases)

 Public Domain Model: supported by USACE & PSU
 Applications: Wide spread usage; (1400) scientific and 

regulatory studies.  Issues;  thermal, DO, nutrients, fish 
habitat, etc.

 Commonly applied to large reservoirs like Lake Keowee
 Duke Energy used in relicensing Catawba-Wateree  

Hydro Projects 
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Modeling Methodology
 Model requires site-specific 

physical & WQ information
 Critical Inputs; lake bathymetry,  

physical aspects of  lake, tributary 
inflows & WQ, Station ops, 
outflows, & meteorology; lake WQ

 Modeling steps 
 Calibrate model (2011)

 Adjust “coefficients”
 Minimize error predictions/measured

 Validate model  (2007)
 Robustness

 Scenario Runs
 Project Operation Changes
 Nutrient Sensitivity



Project Operational Scenarios Evaluated

 Objective: assess WQ impacts of proposed Project operations under 
met conditions (rainfall & air temperatures) expected to exert the 
greatest influence on WQ. 

 Historical hydrology records used to select a low-inflow year (2008) 
and high-inflow year (1998) to bracket the influence of tributary inflows 
on WQ 
 2011 met data (extreme values)
 2012 Jocassee Release Temperatures (extreme values)

 Project Operations Assessed (2008 & 1998)
 CHEOPS used to create Hydro Operational Flows
 WQ2  
 WQ3 (Trial Balloon)-Proposed Sept 2012
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Keowee Tailrace Data - 2011

0

1

2

3

4

5

6

7

8

9

10

11

1/1 1/31 3/2 4/1 5/1 5/31 6/30 7/30 8/29 9/28 10/28 11/27 12/27

D
O

 (
m

g
/L

)

2011 Keowee  Hydro Release Hourly DO

• -.. --~ ... .... .. . : .... • -, . 
~. ., 

ill • 
• ., ..... I , . 

...J.. , , 



Results – Keowee Tailrace DO

DO in the releases from Keowee Hydro Station was shown to be 
insensitive to the CHEOPS operational scenarios under both low-
inflow and high-inflow conditions. 
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Nutrient Scenarios Evaluated 
 Effects of increased nutrients from local inflow (non-point 

source) and hypothetical point source WWTP (8 MGD; 
590 ug/L)
 Scenarios run using 2011 Model 

A. Cane Creek 2011 nutrients doubled (NP)
B. All local 2011 inflow doubled (NP)
C. Hypothetical WWTP on Little River Arm
D. All local inflow 2011 doubled (NP) with WWTP

 Effects of increased nutrients with potential changes in 
Project operations
 1998 Trial Balloon 

E. Nutrients doubled (NP) in all local inflow
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Surface Concentrations of Chlorophyll a at 
Station 502A 
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Surface Concentrations of Chlorophyll a at 
Station 505 

0

2

4

6

8

10

12

14

16

18

20

22

24

26

1/1 2/1 3/3 4/3 5/4 6/4 7/5 8/5 9/5 10/6 11/6 12/7

C
h
lo
ro
p
h
y
ll
 a
(u
g
/L
)

Date

Keowee Arm (Station 505) ‐ Chlorophyll a

2011 Calibration

2011 Cane Creek Nutrients Doubled

2011 All Local Inflow Nutrients Doubled

2011 WWTP added to Little River

2011 All Local Inflow Nutrients Doubled and WWTP

1998 Trial Balloon with all Local Inflow Nutrients Doubled



DO in the Releases from Keowee Hydro Station 
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Total Suspended Solids at the Greenville Intake 
(Station 505) for the Nutrient Sensitivity Runs
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Summary
 Monitoring data from 2008-2012 illustrated that Keowee Hydro 

Station (KHS) releases consistently met State DO standards, 
similar to that observed at the JPSS.  Results at both sites were 
attributed to the withdrawal of well-oxygenated waters during 
generation.

 Modeling for Project impacts assessed extreme situations 
(drought conditions) resulting in low reservoir levels in both Lake 
Jocassee and Lake Keowee.  These conditions are projected to 
occur less than 1% of the time over the next 70 years. 

 Modeling illustrated DO in the releases from KHS was insensitive 
to the proposed CHEOPS operational scenarios (WQ3) under 
both low-inflow (drought) and high-inflow conditions and extreme 
met conditions.



Summary (con’t)
 Increasing the nutrient loading inputs into Lake Keowee above the 

2011 observed conditions did not result in predicted violations of 
the SCDHEC water quality standards.

 The addition of a 
hypothetical wastewater 
treatment system along with 
doubling of the nutrient 
inputs from non-point 
sources (direct runoff) 
resulted in measureable 
increases in chlorophyll a
concentrations when 
compared to baseline 
conditions.  



Resource Assessment

 Objectives of the Study Plans 
have been met (and exceeded 
in some cases)

 Historically, water quality in 
Project reservoirs is excellent 
and the highest noted among all 
South Carolina lakes (SCDHEC 
1991)

 Both Keowee and Jocassee 
Stations withdraw water from 
the well-oxygenated epilimnion



Resource Assessment
 DO in the releases are well 

above state standards and this 
is not anticipated to change 

 Modeling to evaluate potential 
changes in Project operations 
did not result in impacts to water 
quality

 Demonstrates reasonable 
assurance of compliance with 
401 Water Quality Certification 
requirements 



Trial Balloon Section 9: Water Quality

Water Quality 
Enhancement Fund
 Projects in tributaries and 

reservoirs
 Begins two years 

following New License 
issuance
 Duke Energy selects 

projects to fund with input 
from Relicensing 
Agreement Parties
 Funding level $TBD
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From: Ken Kearns
To: Aaron Gadsby; Art Holbrooks; Ben Turetzky; Ben Turetzky; Bill Bailey; Bill Marshall; Bill Smith; Faires, Rick -

seneca.sc; Bob Swank; Buddy Thompson; Chris Brink; Chris Starker; Chuck Hightower; Chuck Smith; Dave
Hargett; gilstrap4@gmail.com; David Bereskin; Dyke Spencer; Elana Kimbrell; Erin Owen;
George.O.Bramlette@usace.army.mil; Lineberger, Jeff; Huff, Jennifer R; Jim Burgner; Jim Schoonover; Juan
Brown; K.C. Price; Ken Kearns; Mark Cantrell; Mark Dudley; marshallb@co.pickens.sc.us;
Mike.Mastry@noaa.gov; Phil Gaines; Prescott.Brownell@noaa.gov; dobrasko@scdah.state.sc.us;
Sandra.M.Campbell@usace.army.mil; Tom Berenz; Tim Roberson; Tony Niemeyer; Tyler Howe; Van Whitehead;
Vivianne Vejdani; Wes.Cooler@mac.com

Cc: Finley, Keith A; Garrison, Brett A; Bruce, Ed; Galleher, George A; Hall, Joe S; Reagan, Kelvin K; Styer, Tami C;
Barwick, Hugh; Jessen, Nancy S; William Dyar

Subject: Feb 21 Stakeholder Team Meeting at Wenwood - Homework
Date: Tuesday, February 19, 2013 10:29:09 AM

KT Stakeholder Team Members
 
The Feb 21 Stakeholder Team meeting agenda has been posted to KTRel.  We will be reviewing
Species Protection (Section 8.0), including the proposed Habitat Enhancement Program (HEP), and
the Low Inflow Protocol (Attachment B, Sections “Basic Responsibilities to the end).   We will also
review the edits to  Shoreline Management (Section 7.0), which includes the Commercial Marina
Classification Modifications and Follow-the-Water proposals,  to make sure the edits you
recommended on Dec 12 were included correctly.
 

Please Bring These to the Feb 21 Meeting
 

·         Copies of the three documents marked “DRAFT FOR REVIEW” located in KTRel Feb 21
Stakeholder Team Meeting folder.  Click on the “SH Mtg Feb” tab at the top of any KTRel
page to locate the documents.

 

Please do These BEFORE the Feb 21 Meeting
 

·         Read  Section 8.0 (Species Protection), the HEP, and  the Low Inflow Protocol (Attachment
B from “Basic Responsibilities” to the end), ALL IN THE KTREL FEB 16 MEETING FOLDER and
make notes and edits as appropriate.

·         Review at least the EDITS to Section 7.0 also in the KTRel folder.
 

Please note the meeting will begin at 9:30 AM at Wenwood Operations in
Greenville
 
The meeting will be held at Duke’s Wenwood Operations Center in Greenville.  The directions are
in the “Directions” folder (under “Shared Documents”) on KTRel.
 
 
Please contact Elana or me with questions and comments.  Look forward to seeing you there.
 
Ken Kearns
703-639-0107
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Location: 

9:30 AM 
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10:30 AM 

12:00 N 

12:45 PM 

Keowee-Toxaway Hydro Relicensing 
(FERC Project No 2503) 

KEOWEE-TOXAWAY STAKEHOLDER TEAM MEETING 

Thursday, February 21, 2013 

AGENDA 

Duke Energy Wenwood Operation Center 
425 Fairforest Way 
Greenville, SC 29607 

Preliminaries 

• Introductions 

• Safety Brief 

• Announcements 

• Meeting Summary Approval (Jan 16) 

• Action Items 

• Relicensing Schedule 

• Update on ISR Meeting Follow up 

• Update on Resource Committee, Study Team, and Ad Hoc 
Committee Activities 

• Agenda Review 

Public Session 

Nuclear Regulatory Commission Oversight, Review and Approval 
Process for Modifications to the Oconee Nuclear Station. 

Species Protection Sections in the Draft Agreement in Principle 

• Summary of Aquatics, Wildlife, and Botanical Study Results 

• Wildlife and Botanical and Aquatics Resource Committees 
Input to the Stakeholder Team 

Lunch 

Reconvene 

• Wildlife and Botanical and Aquatics Resource Committees 
Input to the Stakeholder Team (continued if necessary) 

• Habitat Enhancement Program Ad Hoc Committee Input to the 
Stakeholder Team 

• Section 8.0 Species Protection 

• Attachment E Habitat Enhancement Program 
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3:45 PM 

4:00 PM 

Water Quality Resource Committee's Further Recommendations 

Attachment B Low Inflow Protocol - "Basic Responsibilities" to the 
End 

Review: Stakeholder Team's Previously Suggested Modifications to 
the Following Sections of the Agreement in Principle 

7.0 Shoreline Management (including the Follow-the Water 
Proposal and the Commercial Classification proposal) 

Wrap Up 

Adjourn 
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Keowee-Toxaway Relicensing 
FERC No. 2503 

Stakeholder Team Meeting Summary 

Date: February 21, 2013 
Location: Wenwood Operations Center, Greenville, SC 

Team Members and Special Participants Present 

Dyke Spencer, Anderson Chamber 
Juan Brown, Anderson Chamber 
Chuck Smith, AQD 
Jim Schoonover, AQD 
Jen Huff, Duke Energy 
Jeff Lineberger, Duke Energy 
Tyler Howe, Eastern Band of Cherokee 

Indians (EBCI) 
Ben Turetzky, FOLKS 
Bob Swank, FOLKS 
K.C. Price, Greenville Water 
Jim Burgner, Keowee Vineyards 
Thomas Berenz, Keowee Vineyards 
Art Holbrooks, Oconee County 
Chris Brink, Pickens County 

Marshall Brown, Pickens County 
David Gilstrap, Pickens County Water 

Authority 
Rebekah Dobrasko, SCDAH 
Bill Marshall, SCDNR 
Vivianne Vejdani, SCDNR 
Mark Dudley, SCDPRT 
Wes Cooler, SCWF 
Tony Niemeyer, The Reserve at Lake 

Keowee 
Van Whitehead, Upstate Forever 
Sandra Campbell, USACE 
Mark Cantrell, USFWS 
Tim Roberson, Warpath Development 

Team Members and Special Participants Not Present 

NOAA Fisheries 
SCDHEC 

Facilitators 

Ken Kearns, Kearns &West 

Other Participants 

George McMahon, ARCADIS 
Hugh Barwick, Duke Energy 
Ed Bruce, Duke Energy 
Ed Burchfield, Duke Energy 
Dave Coughlan, Duke Energy 
Keith Finley, Duke Energy 

9:35AM 

Seneca Light & Water 

William Dyar, Kearns & West 

Scott Fletcher, Duke Energy 
George Galleher, Duke Energy 
Jim Kammer, Duke Energy 
Thomas Ray, Duke Energy 
Miranda Panther, EBCI THPO 

Summary of Major Discussion Points 

1. Kearns asked for introductions, gave a safety briefing, and asked for announcements. He 
asked for edits to previous January 16th meeting. There were none; so the summary will be 
marked as "approved" on KTRel. 
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2. Huff gave an overview ofthe Initial Study Results (ISR) meeting. The meeting summary, a 
copy of all presentation slides, and three additional final study reports (Water Quality, 
Botanical, and Avian) will be filed with FERC tomorrow. March 25th is the deadline to file 
comments on the ISR meeting summary and/or request changes or modifications to studies 
based on FERC guidelines. 

Nuclear Regulatory Commission Oversight, Review and Approval Process for Modifications to 
the Oconee Nuclear Station, Duke Energy 

3. Lineberger stated the Stakeholder Team previously expressed interest in knowing more 
about the Nuclear Regulatory Commission (NRC) approval process for modifications of 
Oconee Nuclear Station (ONS) necessary to operate ONS at a lower lake level. Lineberger 
asked the group not turn the discussion time into an argument over Lake Keowee levels. 

4. Kammer gave an overview of NRC oversight and the review-and-approval process for 
modifications. Modifications to operate ONS at lower lake levels would be implemented by 
Duke Energy and conform to NRC regulations. Small magnitude modifications can be done 
under NRC-approved procedures and likely do not need additional NRC approval. Larger 
magnitude modifications may require NRC approval. If NRC approval is required, a license 
amendment to Duke Energy's NRC license must be sent to the NRC for a safety evaluation. 
The process can take two years, and a 30-day public comment period is part of the NRC 
process. 

5. Turetzky noted there are situations when ONS can be operated below 794.6 ft and asked if 
there would be similar situations when the ONS could be operated below 790 ft after the 
modifications are made. Kammer said that has not been determined, but stated that 794.6 
ft was determined in the late 1980s to ensure the low pressure service water pumps 
maintained adequate suction pressure. 

6. Price asked about the current status of modification evaluation, what modifications can be 
done with and without NRC approval, and the timeframe for submitting modifications for 
NRC approval. Kammer commented that two systems are being considered for modification: 
1) the Low Pressure Service Water System and 2) High Pressure Service Water System. He 
indicated the Low Pressure Service Water System would likely require NRC approval. 
Kammer stated a timeframe has not been finalized and noted the installation of some 
modifications must be timed to coincide with scheduled nuclear plant maintenance 
shutdowns. 

7. Schoonover asked how the 10 ft-down water level was determined as needed to operate 
the plant. Kammer indicated the needed modifications were determined several years ago, 
but new NRC regulations have created some timing unknowns. 

8. Roberson asked about the correlation between lake levels, engineering, and cost. Kammer 
stated cost of the modifications rise as the lake level ONS needs to operate falls. Kammer 
stated modifications will be necessary if lake levels drop. 

9. Turetzky asked if changes to the ONS modifications could be done after the Relicensing 
Agreement (RA) is reached. Lineberger stated the two are not tied together. As currently 
drafted in AlP, Duke Energy has the right to delay changing the critical reservoir elevation 
until the New License is issued and a New Operating Agreement (NOA) with the USACE is in 
place . But ONS is not waiting on the RA, the New License, or the NOA to start the 
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modifications. Lineberger suggested the Stakeholder Team's focus at this point be on the 
lake levels not on ONS design and modification decisions. 

10. Kearns asked if ONS modifications would require FERC approval. Lineberger stated approval 
from FERC is not required because the modifications are not within the FERC Project 
Boundary. 

11. Burgner asked if ONS modifications will affect the NOA between Duke Energy and USACE. 
Lineberger stated hopefully not, and Huff added USACE is not bound by the RA because they 
will not sign it. Swank stated Duke Energy needs to be aggressive in establishing a NOA with 
USACE. Campbell followed stating the USACE and Duke Energy are talking, but a lengthy 
National Environmental Policy Act (NEPA) process will need to be completed. Kearns 
concurred stating Duke Energy and USACE began meeting before the stakeholder process 
began to discuss the future operating agreement and that both Duke Energy and USACE 
seem to be doing everything that can be done at this time to further the NOA. 

Fish, Wildlife, and Botanical Study Presentations, Duke Energy 

12. Barwick presented the Fish Community Assessment. 

13. Campbell asked if fish species of high-concern and moderate-concern were found in the 
reservoirs. Barwick stated there were some state-listed species present, but they are not 
being affected by Project operations. 

14. Barwick presented the Wetlands Study. He stated wetlands are classified as 
"Environmental" under the Shoreline Management Plan (SMP) which protects them from 
any type of shoreline construction and is the most restricted classification within the SMP. 

15. Barwick presented the Botanical Study. Barwick stated botanical species in the Project are 
protected through the SMP "Natural" classification, which is the second most restrictive 
SMP classification . 

16. Niemeyer asked if there was effort to replant and revegetate Oconee Bells throughout the 
reservoir area. Barwick stated there has been some effort for this. 

17. Roberson asked if there was a climate issue with moving Oconee Bells south. Fletcher stated 
Oconee Bells were mostly found in the northern part of the Project area due to habitat, and 
it may be a wasted effort to relocate them further south. Cantrell stated Oconee Bells do 
not travel well and are well defined in the Keowee Basin, but some have been transplanted 
successfully. Fletcher cited ants moving seeds as a seed delivery method for Oconee Bells. 

18. Barwick presented the Avian Study. He stated there was not a Project impact on birds, and 
the Resource Committee (RC) did not suggest mitigation. The RC rather looked for other 
ways to enhance bird use in the Project area, such as enhanced habitat, building nesting 
boxes, and nests. Duke Energy thinks these activities should be handled by the Habitat 
Enhancement Program (HEP) because the Project does not seem to be impacting avian 
populations, while some RC members feel Duke Energy should be required to implement 
these activities as part ofthe New License. 

19. Fletcher responded to Turetzky's question that peregrine falcons and coots were seen on 
Keowee and Jocassee. Turetzky followed saying avian and other similar studies are seen by 
the public as a benefit. 
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20. Swank asked if birds were attracted to South Cove County Park because of people and their 
refuse. Fletcher stated bird location is more affected by diverse habitat and South Cove 
provides many different habitat types in close proximity. Smith asked if residential bird 
feeders are significant in attracting birds, and Fletcher stated some areas with bird feeders 
see more bird activity. 

21. Barwick presented the Mammal Study. He commented that finding some bat species, such 
as the silver-head bat, and the numbers of black bear was surprising. Barwick stated Project 
operations do not significantly affect mammal populations. As with avian habitat 
enhancements, Duke Energy believes such enhancements should be developed as HEP 
projects, but other RC members believe Duke Energy should be required in the New License 
to implement habitat improvements. 

22. Campbell asked if coyote sightings were higher than expected, and Fletcher said those 
numbers were expected, but the number of feral hog sightings were higher than 
anticipated. 

Section 8.0 Species Protection and Attachment D: Habitat Enhancement Program (HEP) 

23. Kearns gave an overview of the HEP proposal and the discussions within the HEP Ad Hoc 
Committee. Barwick then presented for background a discussion of the current Catawba
Wateree HEP that has been operating for several years. 

24. Galleher asked how the funds are divided between the public and agencies. Barwick stated 
monies go to state and private groups. 

25 . Swank asked if Duke Energy has considered putting out a guide to indicate the types of high
priority HEP projects that are sought. Barwick stated Duke Energy has not done this and 
does not solicit certain types of proposals. 

26. Turetzky stated it would be interesting to see a unit-cost range of accepted projects. He 
stated some valuable projects are inexpensive, and he would like to see guidelines for the 
proportion of HEP funds that can be used for bird platforms and boxes, for example, 
compared to land acquisition and other projects that could take the majority of HEP funds. 

27. Kearns asked for edits to the HEP Proposal. He stated the purpose of facts and assumptions 
sections that will be in the Agreement in Principle (AlP) is to give background and context 
for reviewers. These sections will be removed from the RA. 

Action Item: Kearns will make the suggested edits to the HEP Proposal and post a red-line 
version for review by the Stakeholder Team. 

28. Turetzky asked about the removal of woody debris on Jocassee. Huff stated the Existing 
License requires Duke Energy to remove all woody debris from the shoreline. It appears this 
requirement is due to the amount of woody debris that accumulated from tributaries when 
the Project was originally constructed. 

29. Kearns asked if other agreements will need to be added to the Section 8.0. Barwick stated 
there will be an agreement that pertains to areas to be in "Natural" and "Environmental" 
shoreline classifications. 

30. Burgner asked why SCDNR, FOLKS, and AQD were listed as necessary signatories of the RA 
to maintain the HEP program. Huff stated these three organizations advocated most 
strongly for the HEP. Whitehead stated he does not believe the HEP should be eliminated if 
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one of those groups does not sign. Lineberger stated this condition was added to reduce 
Duke Energy's risks if one of the Team Members decided not to sign. Kearns stated Team 
Members should consider their best alternative to a negotiated agreement (BATNA) with 
and without particular entities signing the RA, considering all the conditions included 
elsewhere in the agreement. Lineberger and Kearns suggested this issue could not be 
resolved today. 

31. Turetzky asked if an organization signs the AlP, then later removes themselves from the 
Stakeholder Team, is their vote be counted as a 'No' vote. Kearns stated that decision is up 
to the Stakeholder Team and its Charter. 

32. Schoonover stated he does not like that the HEP program is funded with dock fees. 

33. In response to a question about adding non-RA Parties to the HEP Proposal Review 
Committee(PRC), Huff stated PRC members may consult an independent expert for help in 
making HEP decisions on the PRe. 

34. Kearns will add to the H EP that HEP fees will be returned if the associated permit application 
is denied. 

35. Roberson asked how the $500 per dock HEP fee was determined. Kearns stated the 
Committee used the Catawba-Wateree HEP fees as a starting point to find the balance 
between reasonable fees and having enough funding for HEP projects. He added that 
Garrison had projected the fee collection revenue to help inform the Committee's decision. 

36. Roberson stated most bioengineering stabilization projects still require some normal rip-rap 
or enhanced rip-rap around the docks and asked who approves the bioengineering 
guidelines outlined. Huff suspects Duke Energy would look at the whole project and charge 
the fee based on whether normal rip-rap was present. Roberson stated he does not see any 
project being completely bioengineering. 

Action Item: Kearns and Duke Energy will discuss the bioengineering and rip-rap rule with 
Lake Services. 

37. Huff stated HEP funds cannot be used at Duke Energy access areas including those leased to 
the state and counties, and therefore cannot receive HEP funding. Turetzky asked if counties 
could negotiate with Duke Energy for Duke Energy to provide funding for HEP-like activities 
above and beyond Duke Energy's contribution to HEP; Huff and Lineberger stated such 
requests would be considered on a case-specific basis. 

38. Price asked why only governmental and 501(c )(3) organizations could apply for HEP funds. 
Barwick stated the community foundation where the HEP monies will be held can only 
distribute to these groups. 

Water Quality Resource Committee Further Recommendations 

39. Finley gave an overview of the Water Quality RC recommendations. He stated the water 
quality studies are complete, no Protection, Mitigation and Enhancement (PM&E) measures 
have been proposed, and that the Water Quality RC was unable to prioritize water quality 
protection measures identified by the Re. He stated the RC is proposing a Water Protection 
Fund, similar to the HEP, but it would not use HEP Funds or charge additional dock fees. 
Details have not yet determined. 

5 



40. Turetzky stated non-point source pollution from septic tanks is a major future threat to the 
lake, and this program should be one that continues to address issues like this that are not a 
problem now, but will be in the future. He stated prioritization was not possible because this 
is a comprehensive program meaning that all projects are important. 

41. Kearns noted a holdover Section 9.0 topiC from the last meeting was Duke Energy's proposal 
to not conduct water quality monitoring. Finley stated the Water Quality RC has not 
proposed monitoring because studies and models clearly show a Project-related water 
quality risk is not present. The RC agrees water quality monitoring is not necessary. 

Action Item: Duke Energy will develop language for the Water Quality Fund and Water 
Quality Monitoring Program that will be included in a Section 9.0 agreements section. The 
language will be sent out for RC review and then discussed with the Stakeholder Team. 

Low Inflow Protocol 

42. Kearns asked for edits to the Low Inflow Protocol (LIP) document. 

Action Item: Kearns will make the suggested edits to the Low Inflow Protocol and send out 
a red-line version for review by the Stakeholder Team. 

43. Turetzky asked what would happen if USACE made an adaptive-management decision to 
keep water levels at a certain Drought Contingency Plan (DCP) level. Kearns stated Duke 
Energy would continue to implement the LIP, but Bruce added Duke Energy can recover lake 
level once USACE reached the point where they entered into a DCP level. Lineberger added 
the current triggers are the same as USACE DCP. 

Action Item: Kearns will update the Low Inflow Protocol with the information from the 
current Operating Scenarios Committee (OSC) scenarios. Kearns will include the levels 
from the most recent working operating scenario. 

44. Whitehead asked why the Lake Use Policy Statements was added to the AlP. Lineberger 
stated the Lake Use Policy Statements were used internally in the 1990s for Duke Energy 
reservoirs (such as Lakes Jocassee and Keowee) that did not have a Shoreline Management 
Plan (SMP) to guide lake use permitting decisions. Since both Lake Jocassee and Lake 
Keowee have their own SMPs now, the Lake Use Policy Statements are no longer needed. 

Action Item: Section 7.0 Second Review will be assigned to a future meeting. 

4:00 PM 

Summary of Action Items 

45. Kearns will make the suggested edits to the HEP Proposal and post a red-line version for 
review by the Stakeholder Team. 

46. Kearns and Duke Energy will discuss the bioengineering and rip-rap rule with Lake Services. 

47. Duke Energy will develop language for the Water Quality Fund and Water Quality 
Monitoring Program that will be included in a Section 9.0 agreements section. The language 
will be sent out for RC review and then discussed with the Stakeholder Team. 

48. Kearns will make the suggested edits to the Low Inflow Protocol and send out a red-line 
version for review by the Stakeholder Team. 

49. Kearns will update the Low Inflow Protocol with the information from the current OSC 
scenarios. Kearns will include the levels from the most recent working operating scenario. 
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SO. Section 7.0 Second Review will be assigned to a future meeting. 
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2/23/2013

1

Goal

• To create, enhance, 
and protect shallow‐
water fish and wildlife 
habitat within or 
adjoining Project areas

1

Scope of Work
• Jurisdictional Areas

Areas within the FERC 
Project Boundary  

• Enhancement Activity 
Areas 
Areas in the vicinity of 
the Project and areas 
contiguous with the 
Project Boundary 
and/or the Catawba‐
Wateree River 
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Application Process

• Web based (www.duke‐
energy.com/lakes/habitat‐enhancement‐
program.asp)

• Proposals accepted from May 1‐July 31
• Proposals reviewed in August‐September
• Grants awarded later in fall, depending on the 
directions from the Technical Review 
Committee  

3

Review Process

• Review committees are specific for NC and SC 
• Lake Advisory Committee – Consists of 
individuals representing each lake (up to 7 
members in NC and 5 in SC) who evaluate each 
proposal and provide comments to the TRC

• Technical Review Committee – Consists of 
individuals with technical knowledge of habitat 
enhancement (up to 4 members, but no more 
than 6) who evaluate each proposal and 
determine which proposals to fund 
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Approved Projects

5
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Results
• 311 acres of unique habitat preserved
• Assisted in obtaining an additional 161 acres of stream 
easements

• Over 500 fish attractors installed
• 4 deep‐water rock reef fish attractors created
• 28 Osprey nesting platforms installed
• 3 Great Blue Heron nesting platforms installed
• 40 Wood Duck nesting boxes installed
• Numerous shoreline plantings (e.g., water willow and 
buttonbush) established

• Turtle basking habitat created
• Exotic invasive plants controlled 

7

Fish Attractors Ready For 
Deployment 
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Deep‐Water Rock Reefs 

9

Water Willow Founder Colony
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C‐W HEP Recipients
• Catawba Lands Conservancy
• Community of Lake James
• Katawba Valley Land Trust
• Lake Norman Wildlife Conservationists
• Lake Wylie Marine Commission
• Lincoln County, NC
• Mecklenburg County, NC
• Nations Ford Land Trust
• NC Wildlife Federation
• NC Wildlife Resources Commission
• SC Department of Natural Resources
• YMCA Camp Thunderbird

11

Overall

• In 2007‐2011, $833,000 HEP funds granted 
• Grants resulted in $5.7 million matching funds
• $6.5 million total in habitat enhancements   
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Habitat Enhancement Program

HEP Concepts

• Projects to create, enhance, protect aquatic and 
wildlife habitat in and around the KT Project

• Funded by HEP fees added to SMP permits plus 
Duke Energy contribution

• Habitat proposals reviewed and recommended by 
a Proposal Review Committee

• HEP administration provided by Duke Energy
• Begins when new SMP becomes effective
(Sep 1 2014)
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HEP Administration

• PRC membership open to RA Parties
• PRC charged with developing its on criteria 
and mechanisms for evaluating proposal.

• PRC administered by a charter
• Charter completed no later than new SMP 
effective date (Sep 1, 2014).  Development to 
begin no later than May 1, 2014

• Final project funding decision by Duke Energy

HEP Fees

• See schedule
• Fees collected by Duke Energy
• Fee amounts reviewed with each planned 
SMP update (~10‐year intervals)

• HEP monies held and distributed by local 
community foundation
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HEP Proposal Funding Eligibility

• Anywhere in watershed plus within Project 
Boundary

• In or abutting Project Boundary highest priority
• Along or in perennial tributaries entering Project 
Boundary next highest priority.

• Only government or 501(c)(3) non profits eligible 
for funding

• Partnerships and small‐project bundling 
encouraged

• PRC members can submit proposals
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1

Wetlands Study

Michael Wolfe, S&ME, Inc. and Scott Fletcher, Duke Energy

Objectives

• Map and classify existing Project 
wetlands

• Assess the impacts of Project 
operations, maintenance, and 
recreational activities on Project 
wetlands

• Provide information to assist in 
developing any needed Protection, 
Mitigation & Enhancement measures

2Wetlands Study
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Study Area

The reservoirs, reservoir backwater areas, state‐
owned terrestrial areas adjacent to the Project 
Boundary within 328 feet (ca. 100 meters) of the 
Normal Full Pond Elevation of the Project reservoirs, 
backwater areas, tailwaters, the Little River 
Bypassed Reach, selected islands, and access and 
recreational areas within and adjacent to the Project 
Boundary.

3Wetlands Study

Methodology

Data collection followed 
the "routine on‐site 
determination method" 
outlined by the USACE, 
including percent coverage 
estimates for herb, shrub, 
and tree layers, ID of 
dominant species, and 
documentation of hydric 
soils and hydrologic 
indicators

4Wetlands Study
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Findings ‐ Overview

• Forty‐five discrete wetland 
areas were identified on or 
adjacent to Lake Keowee.

• Four discrete wetland areas 
were identified on or 
adjacent to Lake Jocassee.  

5Wetlands Study

Findings – Lake Keowee

• Wetlands generally more influenced by watershed 
factors than by Project operations.

• Function of topography (flat enough to allow beaver 
impoundments)

• Beaver‐influenced wetlands above normal 
operations level, thus little influenced by operations

• Wetlands varied more in size and function than in 
species diversity

6Wetlands Study
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Dates Taken: 8/6/2012-8/15/2012

Checked by: JD 

Taken by:  JI Representative Photographs
Lake Keowee - Toxaway River Wetlands Study

Transylvania County, North Carolina
Oconee and Pickens Counties, South Carolina

Project No.:  1357-12-022 Photo Page 1 of 6

03
View of Wetland K4 at the edge of lake level influence. Typical looking 
stream/wetland complex heavily influenced by beaver. 04

Typical view of PSS habitat (Wetland K4), upstream  of lake level impacts, where beaver 
have heavily influenced habitat structure.

01
View of cove wetland at Cedar Creek (Wetland K1) demonstrating typical 
transition from open water (OW), to Palustrine Emergent (PEM), to Palustrine
Scrub-Shrub (PSS).

02 Typical view of PSS/PEM habitat structure within Wetland K1. 

Dates Taken: 8/6/2012-8/15/2012

Checked by: JD 

Taken by:  JI Representative Photographs
Lake Keowee - Toxaway River Wetlands Study

Transylvania County, North Carolina
Oconee and Pickens Counties, South Carolina

Project No.:  1357-12-022 Photo Page 2 of 6

07
View of Wetland K9 transitioning from PEM with PSS “halo”, to Palustrine
Forested (PFO) further back in the watershed. 08 View of typical cove wetland, Wetland K10.  

05
View of Wetland K7. Typical PSS/PEM cove habitat structure where beaver 
impoundments were observed upstream. 06

View of Dodgen’s Creek wetland (Wetland K9). Emergent fringe observed 
was typical of many of Lake Keowee’s cove wetlands.



2/23/2013

5

Dates Taken: 8/6/2012-8/15/2012

Checked by: JD 

Taken by:  JI Representative Photographs
Lake Keowee - Toxaway River Wetlands Study

Transylvania County, North Carolina
Oconee and Pickens Counties, South Carolina

Project No.:  1357-12-022 Photo Page 3 of 6

11
View of Wetland K15, exemplifying the stream/ PEM apron commonly 
observed. 12 Typical view of Little River PEM fringe wetlands (Wetland K17).  

09
View of Wetland K10, demonstrating typical habitat characteristics of
stream/wetland complexes observed within Lake Keowee coves. 10 View of Wetland K15, which typifies many of the Little River cove wetlands.

Dates Taken: 8/6/2012-8/15/2012

Checked by: JD 

Taken by:  JI Representative Photographs
Lake Keowee - Toxaway River Wetlands Study

Transylvania County, North Carolina
Oconee and Pickens Counties, South Carolina

Project No.:  1357-12-022 Photo Page 4 of 6

15 View of OW/PEM portion of Wetland K21, located below the Newry Dam . 16 Typical view of PFO/ PSS habitat within Wetland K21.

13 View of backwater vernal pond area, abutting Little River. 14 View of Little River PSS/PFO area.
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Dates Taken: 8/6/2012-8/15/2012

Checked by: JD 

Taken by:  JI Representative Photographs
Lake Keowee - Toxaway River Wetlands Study

Transylvania County, North Carolina
Oconee and Pickens Counties, South Carolina

Project No.:  1357-12-022 Photo Page 5 of 6

19
View of emergent fringe and apron leading further back into the watershed
at Wetland K29. 20 View within Wetland K29, where habitat transitions from PEM to PSS.

17 View of  Wetland K22, at Crow Creek. 18 View of large PEM/PSS stream /wetland complex at Crow Creek.

Findings – Lake Jocassee

• Only four discrete wetland 
areas were observed

• Product of impoundment and 
low lake level

• No beaver activity, historic or 
current, was observed

• Scarcity of wetlands primarily 
due to the steep topography

12Wetlands Study
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Findings – Lake Jocassee

• Wetlands were all located below full pond elevation and 
mostly below normal pool

• Total wetland area observed was a 5X increase over that 
identified in NWI mapping (likely due to increased area 
exposed by drawdown levels)

• Little functional value was identified in these wetlands 
(limited diversity, minimal sediment /nutrient retention)

13Wetlands Study

Dates Taken: 8/6/2012-8/15/2012

Checked by: JD

Taken by:  JI Representative Photographs
Lake Keowee - Toxaway River Wetlands Study

Transylvania County, North Carolina
Oconee and Pickens Counties, South Carolina

Project No.:  1357-12-022 Photo Page 6 of 6

23 View of lower portion of Lake Jocassee wetland, Wetland J3. 24 View of Lake Jocassee fringe wetland, Wetland J4.

21 View of Lake Jocassee wetland, Wetland J1. 22 View of Lake Jocassee cove wetland, Wetland J2.
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Findings – Overall

• The Project’s normal hydrology helps support 
shoreline cove wetlands 

• Wetlands that are more influenced by beaver 
activities are less affected by Project operations and 
lower lake levels

• Lower lake levels can soon lead to development of 
additional PEM acreage within normal pool basin 

• Normal operations with normal levels do not result 
in significant, adverse effects on the longer‐term 
established wetlands

15Wetlands Study

Questions?

16
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Botanical Study

17

Dr. L.L Gaddy, Terra Incognita and /Scott Fletcher, Duke Energy

Botanical Study – Goals & 
Objectives

• CHARACTERIZE VEGETATION 
• RARE PLANT SPECIES—FEDERALLY‐ AND 
STATE‐LISTED

• FLORA OF PROJECT AREA
• SPECIAL STATUS INVENTORY OF OCONEE 
BELLS (SHORTIA GALACIFOLIA)

• IMPACTS OF PROJECT OPERATIONS ON 
THE ABOVE FOUR RESOURCES

18
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STUDY AREA

• The reservoirs, reservoir backwater areas, 
state‐owned terrestrial areas adjacent to 
the Project Boundary within 328 feet (ca. 
100 meters) of the Normal Full Pond 
Elevation of the Project reservoirs, 
backwater areas, tailwaters, the Little River 
Bypassed Reach, selected islands, and 
access and recreational areas within and 
adjacent to the Project Boundary.

19

Methodology

• VEGETATION—10 m circular plots (for trees), 
nested 4 m plots for shrubs, saplings, and vines, 
and 1 m plots for grasses, sedges, herbs, and 
seedlings.

• RARE PLANTS—Review of the literature, 
compilation of base table with potential species, 
fieldwork in noteworthy habitats during the 
proper season.

• OCONEE BELLS—Boat and pedestrian inventory 
in March‐May to determine extent and density of 
Oconee Bells along the shores of the two lakes.

20
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RESULTS

VEGETATION
• From 80 study plots on the two lakes, 14 cover 
types and 32 plant community types were 
documented.  

• Tulip Poplar was the most commonly 
encountered tree; Red Maple, White Pine, 
American Beech, Pignut Hickory, Black Gum, 
White Oak, Red Oak, Virginia Pine, Shortleaf Pine, 
Scarlet Oak, Southern Red Oak, American 
Basswood, and Canada Hemlock were found in at 
least five study plots.

21

22
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RESULTS

OCONEE BELLS
• Over 50% of all known Oconee Bells (Shortia
galacifolia) plants are found within the
Keowee‐Toxaway Project Area and on
adjacent slopes and streams.

• During a special inventory in 2012, historic
and new populations of the species were
located, geolocated (by GPS) and mapped.

23

24
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RESULTS
RARE PLANTS/FLORA

• No federally‐listed plant species were found in the
Project Area during the 2012 inventory.

• 31 state‐listed plant species were found.

• 22 historically‐known locations for state‐listed rare
species were relocated and mapped.

• 46 new locations for such species were found and
mapped (42 in SC, 4 in NC).

• 520 species of vascular plants were encountered in
Project Area during the inventory.

25

RARE SPECIES

• Single‐sorus Spleenwort (Asplenium 
monanthes), a small fern that is cosmotropical 
in distribution is found in a few disjunct 
populations in gorges and in limestone areas in 
North America.  It is known from Glade Fern 
Ravine, Bristle Fern Cove, Thompson River 
Gorge, and Whitewater Falls, sites all in or 
partially within the Project Area.

26
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RARE SPECIES

• American ginseng (Panax quinquefolius) (left 
in next image) is known from several sites 
within the Project Area.

• Miterwort (Mitella diphylla), found near Fall 
Creek Access Area on Lake Keowee, is only 
found in one locality in South Carolina.

28
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RARE SPECIES

• Faded Trillium (Trillium discolor) (next slide) is 
found only in NC, SC, and GA and only in the 
Savannah River drainage.   It is uncommon in rich 
coves on both lakes, but rare elsewhere in NC and 
SC.

• Radford’s Sedge (Carex radfordii) is also a three‐
state endemic (NC‐SC‐GA).   It is rare at most 
sites, but is relatively common below Lower 
Whitewater Falls in the Project Area.

30
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RARE SPECIES

• Grotto Alumroot (Heuchera parviflora) is a 
rare and overlooked plant found under 
waterfalls (on protected ledges).   In the 
Project Area, it is found on shaded ledges in a 
deep grotto (near a population of Single‐Sorus
Spleenwort) in Thompson River Gorge. 

33

34
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POSSIBLE ADVERSE IMPACTS 
AND POTENTIAL MITIGATION

• Recreational/human‐related impacts:  a) tree damage by wood cutting in 
camping areas, b) trampling and overuse of aesthetic sites by hikers and 
waterfall climbers, and c) introduction of invasive plant species to the 
Project Area;

• Potential shoreline erosion of shoreline trees, shrubs, and noteworthy 
ground layer species such as Oconee bells in specific localized areas;

• Vegetation/flora damage caused by the rooting of wild hogs (Sus scrofa) 
in rich coves where rare plants are known;

• Tree kills [only Canada hemlock (Tsuga canadensis)] resulting from the 
invasion of the hemlock wooly adelgid (Adelges tsugae);

• Over‐collection of rare species by botanists and over‐collection of ginseng 
(Panax quinquefolius) by herbalists.

. 35

Questions?

36
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Avian Study

37James McRacken, HDR Engineering, Inc.  And Scott Fletcher, Duke Energy

Avian Study – Goals & Objectives
The goal of this study is to characterize the avian 
resources within and adjacent to the Project 
Boundary. 

Specific study objectives are: 

• To survey and evaluate existing breeding, resident, 
and migratory avian populations; 

• To survey and identify the presence of any state or 
federal rare, threatened, or endangered (RTE) 
species; 

• To assess effects of current and proposed Project‐
related hydropower operations and maintenance 
on the breeding and migratory species and 
communities; and 

• To provide information to assist in developing 
potential protection, mitigation, and 
enhancement (PM&E) measures. 38
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Avian Study ‐Methodology

General methods were used to 
inventory and characterize the 
avian resources associated with 
the Project area including: 

• Compiling existing information
• Conducting inventory and 
characterization of the avian 
community, and 

• Determining Project effects.

39

Avian Study – Methodology (Continued)
Compiling Existing Information

Involved preparing lists of the avian species known or 
potentially occurring in the Project area.  

Existing information was gathered from sources such as: 
• Field guides
• Audubon Christmas Bird Counts
• Clemson University Experimental Forest avian species list
• South Carolina Breeding Bird Atlas
• South Carolina Audubon Important Bird Area (IBA) Program
• U.S. Fish and Wildlife Service (USFWS) Bird Conservation 

Regions.
40



2/23/2013

21

Conducting Inventory and Characterization of 
the Avian Community 

• Avian studies were conducted in 2012 during 
the winter for winter migrants, residents, and 
waterfowl; spring migration; summer 
breeding; and the fall migratory.

• The surveys were conducted through the use 
of point counts at established stations 
recording all the birds seen and heard over a 
10‐minute period.

41

Avian Study – Methodology (Continued)

Avian Study – Status & Results 

42

Results
• The point count stations were 
located in representative and high‐
value habitat areas within the 
study area. 

• The study had a total of 52 
stations with 50 stations located 
within the Project boundaries and 
two interior stations in the 
Keowee‐Toxaway State Park that 
are outside of the Project 
boundary.
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Point Count 
Station Locations

43

44

Total Number of Species – 150 avian species 
observed during the surveys

Total Number of Individuals ‐ 12,199 individual 
birds

Avian Study – Status & Results (Continued)
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TOTAL BIRDS AND SPECIES PER SURVEY EVENT OBSERVED DURING 2012 SURVEYS

TOTAL SPECIES PER SEASON OBSERVED DURING 2012 SURVEYS

Avian Study – Status & Results (Continued)

Survey Event Total Birds Total Species

1st Spring 2,229 92

2nd Spring 1,546 100

1st Summer (Breeding) 1,687 89

2nd Summer (Breeding) 1,722 81

1st Fall 1,126 66

2nd Fall 1, 224 78

1st Winter 1,351 63

2nd Winter 1,314 62

Season Total Species

Spring 127

Summer (Breeding) 93

Fall 94

Winter 72

46

• Stations S‐1 (South Cove County Park) and S‐10 (Keowee 
Hydro Station tailrace) had the overall highest relative 
abundance. 

• The majority of the point count stations with the highest 
relative abundance were located on Lake Keowee.

• Stations S‐29 (Jocassee Open Water), S‐33 (Lower 
Whitewater River), and S‐12  (Warpath Access) were the 
stations with the overall lowest relative abundance. 

• The majority of the point count stations with the lowest 
relative abundance were located on Lake Jocassee.

Avian Study – Status & Results (Continued)
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Point Count Station S‐1 (South Cove County Park)

Avian Study – Status & Results (Continued)

48

Point Count Station S‐10 (Keowee Hydro Station tailrace)

Avian Study – Status & Results (Continued)
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Avian Study – Status & Results

49

Stations S‐1 (South Cove County Park) and S‐10 
(Keowee Hydro Station tailrace) had the  overall 
highest mean number of species. 

Stations S‐29 (Jocassee Open Water) and S‐36 
(Double Springs Campground) were the stations 
with the overall lowest mean number of species.

50

Point Count Station S‐36 (Double Springs Campground)

Avian Study – Status & Results (Continued)
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Avian Study – Status & Results

51

• The station with the highest species richness 
was S‐10 (Keowee Hydro Station tailrace) with 
52 different species observed during the 
survey. 

• The stations with the second highest species 
richness recorded were S‐1 (South Cove 
County Park), S‐22 (Crow Creek Swamp), and 
S‐24 (Cane Creek) with 48 different species 
observed during the surveys.

Avian Study – Status & Results

52

• The station with the lowest species richness was S‐29 
(Jocassee Open Water) with only 21 different species. 

• The second lowest species richness was recorded at 
stations S‐21 (Falls Creek Access Area) and S‐36 
(Double Springs Campground ) with 27 different 
species observed during the entire survey.  
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Avian Study – Status & Results

53

Rare, Threatened, and Endangered (RTE)
Only three RTE species were observed during 
the study:

1. Peregrine Falcon (fall and winter surveys)
2. Bald Eagle (43 observations/all seasons)
3. Swainson’s Warbler (spring migration at S‐31)

Avian Study – Status & Results

54

Heron Rookeries
• Eastatoe Creek ‐ 3 active nests
• Dodgens Creek ‐ 17 active nests
• Upper arm of Stamp Creek ‐ 2 active nests
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Avian Study – Status & Results

55

Common Loon Study
• January through May 2010 (16 survey events)
• 104 loons per survey 
• 1,670 loon observations
• January and March found loons concentrated in 
the Toxaway River and Horsepasture River arms 
(presumed to help loons prey and feed more 
efficiently).  

• The remaining surveys showed that the loons had 
moved out into the main body of Lake Jocassee.

Avian Study – Status & Results

Positive effects on the avian fauna associated 
with operation of the Project: 

• Provides habitat for avian fauna that utilize the 
lacustrine and littoral habitats created by the 
reservoirs (Bald Eagle, Common Loon, etc.).

• Temporary lowering of reservoir levels at Lake 
Jocassee creates a large temporary wetland in 
the upper Toxaway River arm.

56
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Avian Study – Status & Results
Negative effects on the avian fauna associated with 
operation of the Project:
• Rises in reservoir levels (i.e., water elevations above 
adjacent emergent wetland vegetation) during certain 
periods could negatively affect ground‐, shrub‐, and low 
cavity‐nesting species.  

• Lowering of reservoir levels during certain periods 
could negatively affect local waterfowl and ground‐, 
shrub‐, and low cavity‐nesting species at the Project.  

• There is no evidence such impacts are occurring in 
conjunction with current Project operations and future 
Project operations are anticipated to be similar.

57

Avian Study – Status & Results

Avian populations within the study area do not 
appear to be negatively affected by the 
development of Project recreational facilities or 
recreational uses of the Project resources. 

Recreational areas such as Station S‐1 (South Cove 
County Park) and S‐18 (Keowee Town Access Area) 
are developed as boating access areas as well as 
recreational areas with overnight camping and day 
use activities (e.g., picnicking, fishing, and boating).  
These sites had some of the highest species 
abundance and richness found during the study.

58
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Avian Study – Status & Results
High Value Avian Resource Areas
Several point count station areas throughout the 
Project area have been identified as high value 
avian resource areas which provide vital habitat 
for one or more avian species or provide crucial 
habitat for migrating, breeding, and wintering 
birds as well as state ‐ and federally‐listed RTE 
avian species. 

59

Avian Study – Status & Results
These include:

• The upper arm of Dodgens Creek ‐ Great Blue Heron 
rookery

• Point Count Station S‐14 (Little River)
• Point Count Station S‐15 (Little River Bypassed Reach)
• Point Count Station S‐17 (upper arm of Stamp Creek)
• Point Count Station S‐22 (Crow Creek Swamp)
• Point Count Station S‐24 (Cane Creek)
• Point Count Station S‐27 (Eastatoe Creek)
• The unfragmented mixed pine/hardwood forest areas 
adjacent to Lake Jocassee.

60



2/23/2013

31

61

Questions?



2/23/2013

1

1

Wetlands Study

Michael Wolfe, S&ME, Inc. and Scott Fletcher, Duke Energy

Objectives

• Map and classify existing Project 
wetlands

• Assess the impacts of Project 
operations, maintenance, and 
recreational activities on Project 
wetlands

• Provide information to assist in 
developing any needed Protection, 
Mitigation & Enhancement measures

2Wetlands Study
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Study Area

The reservoirs, reservoir backwater areas, state‐
owned terrestrial areas adjacent to the Project 
Boundary within 328 feet (ca. 100 meters) of the 
Normal Full Pond Elevation of the Project reservoirs, 
backwater areas, tailwaters, the Little River 
Bypassed Reach, selected islands, and access and 
recreational areas within and adjacent to the Project 
Boundary.

3Wetlands Study

Methodology

Data collection followed 
the "routine on‐site 
determination method" 
outlined by the USACE, 
including percent coverage 
estimates for herb, shrub, 
and tree layers, ID of 
dominant species, and 
documentation of hydric 
soils and hydrologic 
indicators

4Wetlands Study
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Findings ‐ Overview

• Forty‐five discrete wetland 
areas were identified on or 
adjacent to Lake Keowee.

• Four discrete wetland areas 
were identified on or 
adjacent to Lake Jocassee.  

5Wetlands Study

Findings – Lake Keowee

• Wetlands generally more influenced by watershed 
factors than by Project operations.

• Function of topography (flat enough to allow beaver 
impoundments)

• Beaver‐influenced wetlands above normal 
operations level, thus little influenced by operations

• Wetlands varied more in size and function than in 
species diversity

6Wetlands Study
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Dates Taken: 8/6/2012-8/15/2012

Checked by: JD 

Taken by:  JI Representative Photographs
Lake Keowee - Toxaway River Wetlands Study

Transylvania County, North Carolina
Oconee and Pickens Counties, South Carolina

Project No.:  1357-12-022 Photo Page 1 of 6

03
View of Wetland K4 at the edge of lake level influence. Typical looking 
stream/wetland complex heavily influenced by beaver. 04

Typical view of PSS habitat (Wetland K4), upstream  of lake level impacts, where beaver 
have heavily influenced habitat structure.

01
View of cove wetland at Cedar Creek (Wetland K1) demonstrating typical 
transition from open water (OW), to Palustrine Emergent (PEM), to Palustrine
Scrub-Shrub (PSS).

02 Typical view of PSS/PEM habitat structure within Wetland K1. 

Dates Taken: 8/6/2012-8/15/2012

Checked by: JD 

Taken by:  JI Representative Photographs
Lake Keowee - Toxaway River Wetlands Study

Transylvania County, North Carolina
Oconee and Pickens Counties, South Carolina

Project No.:  1357-12-022 Photo Page 2 of 6

07
View of Wetland K9 transitioning from PEM with PSS “halo”, to Palustrine
Forested (PFO) further back in the watershed. 08 View of typical cove wetland, Wetland K10.  

05
View of Wetland K7. Typical PSS/PEM cove habitat structure where beaver 
impoundments were observed upstream. 06

View of Dodgen’s Creek wetland (Wetland K9). Emergent fringe observed 
was typical of many of Lake Keowee’s cove wetlands.
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Dates Taken: 8/6/2012-8/15/2012

Checked by: JD 

Taken by:  JI Representative Photographs
Lake Keowee - Toxaway River Wetlands Study

Transylvania County, North Carolina
Oconee and Pickens Counties, South Carolina

Project No.:  1357-12-022 Photo Page 3 of 6

11
View of Wetland K15, exemplifying the stream/ PEM apron commonly 
observed. 12 Typical view of Little River PEM fringe wetlands (Wetland K17).  

09
View of Wetland K10, demonstrating typical habitat characteristics of
stream/wetland complexes observed within Lake Keowee coves. 10 View of Wetland K15, which typifies many of the Little River cove wetlands.

Dates Taken: 8/6/2012-8/15/2012

Checked by: JD 

Taken by:  JI Representative Photographs
Lake Keowee - Toxaway River Wetlands Study

Transylvania County, North Carolina
Oconee and Pickens Counties, South Carolina

Project No.:  1357-12-022 Photo Page 4 of 6

15 View of OW/PEM portion of Wetland K21, located below the Newry Dam . 16 Typical view of PFO/ PSS habitat within Wetland K21.

13 View of backwater vernal pond area, abutting Little River. 14 View of Little River PSS/PFO area.
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Dates Taken: 8/6/2012-8/15/2012

Checked by: JD 

Taken by:  JI Representative Photographs
Lake Keowee - Toxaway River Wetlands Study

Transylvania County, North Carolina
Oconee and Pickens Counties, South Carolina

Project No.:  1357-12-022 Photo Page 5 of 6

19
View of emergent fringe and apron leading further back into the watershed
at Wetland K29. 20 View within Wetland K29, where habitat transitions from PEM to PSS.

17 View of  Wetland K22, at Crow Creek. 18 View of large PEM/PSS stream /wetland complex at Crow Creek.

Findings – Lake Jocassee

• Only four discrete wetland 
areas were observed

• Product of impoundment and 
low lake level

• No beaver activity, historic or 
current, was observed

• Scarcity of wetlands primarily 
due to the steep topography

12Wetlands Study
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Findings – Lake Jocassee

• Wetlands were all located below full pond elevation and 
mostly below normal pool

• Total wetland area observed was a 5X increase over that 
identified in NWI mapping (likely due to increased area 
exposed by drawdown levels)

• Little functional value was identified in these wetlands 
(limited diversity, minimal sediment /nutrient retention)

13Wetlands Study

Dates Taken: 8/6/2012-8/15/2012

Checked by: JD

Taken by:  JI Representative Photographs
Lake Keowee - Toxaway River Wetlands Study

Transylvania County, North Carolina
Oconee and Pickens Counties, South Carolina

Project No.:  1357-12-022 Photo Page 6 of 6

23 View of lower portion of Lake Jocassee wetland, Wetland J3. 24 View of Lake Jocassee fringe wetland, Wetland J4.

21 View of Lake Jocassee wetland, Wetland J1. 22 View of Lake Jocassee cove wetland, Wetland J2.
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Findings – Overall

• The Project’s normal hydrology helps support 
shoreline cove wetlands 

• Wetlands that are more influenced by beaver 
activities are less affected by Project operations and 
lower lake levels

• Lower lake levels can soon lead to development of 
additional PEM acreage within normal pool basin 

• Normal operations with normal levels do not result 
in significant, adverse effects on the longer‐term 
established wetlands

15Wetlands Study

Questions?

16
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Botanical Study

17

Dr. L.L Gaddy, Terra Incognita and /Scott Fletcher, Duke Energy

Botanical Study – Goals & 
Objectives

• CHARACTERIZE VEGETATION 
• RARE PLANT SPECIES—FEDERALLY‐ AND 
STATE‐LISTED

• FLORA OF PROJECT AREA
• SPECIAL STATUS INVENTORY OF OCONEE 
BELLS (SHORTIA GALACIFOLIA)

• IMPACTS OF PROJECT OPERATIONS ON 
THE ABOVE FOUR RESOURCES

18
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STUDY AREA

• The reservoirs, reservoir backwater areas, 
state‐owned terrestrial areas adjacent to 
the Project Boundary within 328 feet (ca. 
100 meters) of the Normal Full Pond 
Elevation of the Project reservoirs, 
backwater areas, tailwaters, the Little River 
Bypassed Reach, selected islands, and 
access and recreational areas within and 
adjacent to the Project Boundary.

19

Methodology

• VEGETATION—10 m circular plots (for trees), 
nested 4 m plots for shrubs, saplings, and vines, 
and 1 m plots for grasses, sedges, herbs, and 
seedlings.

• RARE PLANTS—Review of the literature, 
compilation of base table with potential species, 
fieldwork in noteworthy habitats during the 
proper season.

• OCONEE BELLS—Boat and pedestrian inventory 
in March‐May to determine extent and density of 
Oconee Bells along the shores of the two lakes.

20
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RESULTS

VEGETATION
• From 80 study plots on the two lakes, 14 cover 
types and 32 plant community types were 
documented.  

• Tulip Poplar was the most commonly 
encountered tree; Red Maple, White Pine, 
American Beech, Pignut Hickory, Black Gum, 
White Oak, Red Oak, Virginia Pine, Shortleaf Pine, 
Scarlet Oak, Southern Red Oak, American 
Basswood, and Canada Hemlock were found in at 
least five study plots.

21

22
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RESULTS

OCONEE BELLS
• Over 50% of all known Oconee Bells (Shortia
galacifolia) plants are found within the
Keowee‐Toxaway Project Area and on
adjacent slopes and streams.

• During a special inventory in 2012, historic
and new populations of the species were
located, geolocated (by GPS) and mapped.

23

24
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RESULTS
RARE PLANTS/FLORA

• No federally‐listed plant species were found in the
Project Area during the 2012 inventory.

• 31 state‐listed plant species were found.

• 22 historically‐known locations for state‐listed rare
species were relocated and mapped.

• 46 new locations for such species were found and
mapped (42 in SC, 4 in NC).

• 520 species of vascular plants were encountered in
Project Area during the inventory.

25

RARE SPECIES

• Single‐sorus Spleenwort (Asplenium 
monanthes), a small fern that is cosmotropical 
in distribution is found in a few disjunct 
populations in gorges and in limestone areas in 
North America.  It is known from Glade Fern 
Ravine, Bristle Fern Cove, Thompson River 
Gorge, and Whitewater Falls, sites all in or 
partially within the Project Area.

26
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27

RARE SPECIES

• American ginseng (Panax quinquefolius) (left 
in next image) is known from several sites 
within the Project Area.

• Miterwort (Mitella diphylla), found near Fall 
Creek Access Area on Lake Keowee, is only 
found in one locality in South Carolina.

28



2/23/2013

15

29

RARE SPECIES

• Faded Trillium (Trillium discolor) (next slide) is 
found only in NC, SC, and GA and only in the 
Savannah River drainage.   It is uncommon in rich 
coves on both lakes, but rare elsewhere in NC and 
SC.

• Radford’s Sedge (Carex radfordii) is also a three‐
state endemic (NC‐SC‐GA).   It is rare at most 
sites, but is relatively common below Lower 
Whitewater Falls in the Project Area.

30
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RARE SPECIES

• Grotto Alumroot (Heuchera parviflora) is a 
rare and overlooked plant found under 
waterfalls (on protected ledges).   In the 
Project Area, it is found on shaded ledges in a 
deep grotto (near a population of Single‐Sorus
Spleenwort) in Thompson River Gorge. 

33

34
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POSSIBLE ADVERSE IMPACTS 
AND POTENTIAL MITIGATION

• Recreational/human‐related impacts:  a) tree damage by wood cutting in 
camping areas, b) trampling and overuse of aesthetic sites by hikers and 
waterfall climbers, and c) introduction of invasive plant species to the 
Project Area;

• Potential shoreline erosion of shoreline trees, shrubs, and noteworthy 
ground layer species such as Oconee bells in specific localized areas;

• Vegetation/flora damage caused by the rooting of wild hogs (Sus scrofa) 
in rich coves where rare plants are known;

• Tree kills [only Canada hemlock (Tsuga canadensis)] resulting from the 
invasion of the hemlock wooly adelgid (Adelges tsugae);

• Over‐collection of rare species by botanists and over‐collection of ginseng 
(Panax quinquefolius) by herbalists.

. 35

Questions?

36
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Avian Study

37James McRacken, HDR Engineering, Inc.  And Scott Fletcher, Duke Energy

Avian Study – Goals & Objectives
The goal of this study is to characterize the avian 
resources within and adjacent to the Project 
Boundary. 

Specific study objectives are: 

• To survey and evaluate existing breeding, resident, 
and migratory avian populations; 

• To survey and identify the presence of any state or 
federal rare, threatened, or endangered (RTE) 
species; 

• To assess effects of current and proposed Project‐
related hydropower operations and maintenance 
on the breeding and migratory species and 
communities; and 

• To provide information to assist in developing 
potential protection, mitigation, and 
enhancement (PM&E) measures. 38
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Avian Study ‐Methodology

General methods were used to 
inventory and characterize the 
avian resources associated with 
the Project area including: 

• Compiling existing information
• Conducting inventory and 
characterization of the avian 
community, and 

• Determining Project effects.

39

Avian Study – Methodology (Continued)
Compiling Existing Information

Involved preparing lists of the avian species known or 
potentially occurring in the Project area.  

Existing information was gathered from sources such as: 
• Field guides
• Audubon Christmas Bird Counts
• Clemson University Experimental Forest avian species list
• South Carolina Breeding Bird Atlas
• South Carolina Audubon Important Bird Area (IBA) Program
• U.S. Fish and Wildlife Service (USFWS) Bird Conservation 

Regions.
40
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Conducting Inventory and Characterization of 
the Avian Community 

• Avian studies were conducted in 2012 during 
the winter for winter migrants, residents, and 
waterfowl; spring migration; summer 
breeding; and the fall migratory.

• The surveys were conducted through the use 
of point counts at established stations 
recording all the birds seen and heard over a 
10‐minute period.

41

Avian Study – Methodology (Continued)

Avian Study – Status & Results 

42

Results
• The point count stations were 
located in representative and high‐
value habitat areas within the 
study area. 

• The study had a total of 52 
stations with 50 stations located 
within the Project boundaries and 
two interior stations in the 
Keowee‐Toxaway State Park that 
are outside of the Project 
boundary.
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Point Count 
Station Locations

43

44

Total Number of Species – 150 avian species 
observed during the surveys

Total Number of Individuals ‐ 12,199 individual 
birds

Avian Study – Status & Results (Continued)
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TOTAL BIRDS AND SPECIES PER SURVEY EVENT OBSERVED DURING 2012 SURVEYS

TOTAL SPECIES PER SEASON OBSERVED DURING 2012 SURVEYS

Avian Study – Status & Results (Continued)

Survey Event Total Birds Total Species

1st Spring 2,229 92

2nd Spring 1,546 100

1st Summer (Breeding) 1,687 89

2nd Summer (Breeding) 1,722 81

1st Fall 1,126 66

2nd Fall 1, 224 78

1st Winter 1,351 63

2nd Winter 1,314 62

Season Total Species

Spring 127

Summer (Breeding) 93

Fall 94

Winter 72

46

• Stations S‐1 (South Cove County Park) and S‐10 (Keowee 
Hydro Station tailrace) had the overall highest relative 
abundance. 

• The majority of the point count stations with the highest 
relative abundance were located on Lake Keowee.

• Stations S‐29 (Jocassee Open Water), S‐33 (Lower 
Whitewater River), and S‐12  (Warpath Access) were the 
stations with the overall lowest relative abundance. 

• The majority of the point count stations with the lowest 
relative abundance were located on Lake Jocassee.

Avian Study – Status & Results (Continued)
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Point Count Station S‐1 (South Cove County Park)

Avian Study – Status & Results (Continued)

48

Point Count Station S‐10 (Keowee Hydro Station tailrace)

Avian Study – Status & Results (Continued)



2/23/2013

25

Avian Study – Status & Results

49

Stations S‐1 (South Cove County Park) and S‐10 
(Keowee Hydro Station tailrace) had the  overall 
highest mean number of species. 

Stations S‐29 (Jocassee Open Water) and S‐36 
(Double Springs Campground) were the stations 
with the overall lowest mean number of species.

50

Point Count Station S‐36 (Double Springs Campground)

Avian Study – Status & Results (Continued)
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Avian Study – Status & Results

51

• The station with the highest species richness 
was S‐10 (Keowee Hydro Station tailrace) with 
52 different species observed during the 
survey. 

• The stations with the second highest species 
richness recorded were S‐1 (South Cove 
County Park), S‐22 (Crow Creek Swamp), and 
S‐24 (Cane Creek) with 48 different species 
observed during the surveys.

Avian Study – Status & Results

52

• The station with the lowest species richness was S‐29 
(Jocassee Open Water) with only 21 different species. 

• The second lowest species richness was recorded at 
stations S‐21 (Falls Creek Access Area) and S‐36 
(Double Springs Campground ) with 27 different 
species observed during the entire survey.  
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Avian Study – Status & Results

53

Rare, Threatened, and Endangered (RTE)
Only three RTE species were observed during 
the study:

1. Peregrine Falcon (fall and winter surveys)
2. Bald Eagle (43 observations/all seasons)
3. Swainson’s Warbler (spring migration at S‐31)

Avian Study – Status & Results

54

Heron Rookeries
• Eastatoe Creek ‐ 3 active nests
• Dodgens Creek ‐ 17 active nests
• Upper arm of Stamp Creek ‐ 2 active nests
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Avian Study – Status & Results

55

Common Loon Study
• January through May 2010 (16 survey events)
• 104 loons per survey 
• 1,670 loon observations
• January and March found loons concentrated in 
the Toxaway River and Horsepasture River arms 
(presumed to help loons prey and feed more 
efficiently).  

• The remaining surveys showed that the loons had 
moved out into the main body of Lake Jocassee.

Avian Study – Status & Results

Positive effects on the avian fauna associated 
with operation of the Project: 

• Provides habitat for avian fauna that utilize the 
lacustrine and littoral habitats created by the 
reservoirs (Bald Eagle, Common Loon, etc.).

• Temporary lowering of reservoir levels at Lake 
Jocassee creates a large temporary wetland in 
the upper Toxaway River arm.

56
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Avian Study – Status & Results
Negative effects on the avian fauna associated with 
operation of the Project:
• Rises in reservoir levels (i.e., water elevations above 
adjacent emergent wetland vegetation) during certain 
periods could negatively affect ground‐, shrub‐, and low 
cavity‐nesting species.  

• Lowering of reservoir levels during certain periods 
could negatively affect local waterfowl and ground‐, 
shrub‐, and low cavity‐nesting species at the Project.  

• There is no evidence such impacts are occurring in 
conjunction with current Project operations and future 
Project operations are anticipated to be similar.

57

Avian Study – Status & Results

Avian populations within the study area do not 
appear to be negatively affected by the 
development of Project recreational facilities or 
recreational uses of the Project resources. 

Recreational areas such as Station S‐1 (South Cove 
County Park) and S‐18 (Keowee Town Access Area) 
are developed as boating access areas as well as 
recreational areas with overnight camping and day 
use activities (e.g., picnicking, fishing, and boating).  
These sites had some of the highest species 
abundance and richness found during the study.

58
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Avian Study – Status & Results
High Value Avian Resource Areas
Several point count station areas throughout the 
Project area have been identified as high value 
avian resource areas which provide vital habitat 
for one or more avian species or provide crucial 
habitat for migrating, breeding, and wintering 
birds as well as state ‐ and federally‐listed RTE 
avian species. 

59

Avian Study – Status & Results
These include:

• The upper arm of Dodgens Creek ‐ Great Blue Heron 
rookery

• Point Count Station S‐14 (Little River)
• Point Count Station S‐15 (Little River Bypassed Reach)
• Point Count Station S‐17 (upper arm of Stamp Creek)
• Point Count Station S‐22 (Crow Creek Swamp)
• Point Count Station S‐24 (Cane Creek)
• Point Count Station S‐27 (Eastatoe Creek)
• The unfragmented mixed pine/hardwood forest areas 
adjacent to Lake Jocassee.

60
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FISH COMMUNITY ASSESSMENT

by
David J. Coughlan and B. Kim Baker

Specific study objectives were: 

(1) to evaluate seasonal fish community data 
collected from the immediate tailwaters of 
the Jocassee Pumped Storage Station (JPSS) 
and Keowee Hydro Station (KHS) and from 
reference locations downstream of each 
station, and 

(2) to collect and evaluate fish community data 
from the Little River Bypassed Reach (LRBR).    
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Methods

JPSS

KHS

LRBR

Study Areas
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Lake Jocassee

Lake Keowee

Tailwater

Downstream

JPSS

JPSS

March,
May, & 
July 2012

March 2012 May 2012 July 2012
Common names Tailrace Downstream Total Tailrace Downstream Total Tailrace Downstream Total

Blueback herring 17 17

Whitefin shiner 13 25 38 1 42 43 18 24 42
Golden shiner 1 1

Brassy jumprock 1 1

Snail bullhead 6 6 6 6 5 5
Flat bullhead 3 3 1 1

Rainbow trout 1 1

Redbreast sunfish 143 134 277 124 128 252 89 65 154
Green sunfish 25 13 38 45 17 62 23 5 28
Warmouth 3 6 9 1 17 18 2 8 10
Bluegill 144 158 302 112 148 260 112 91 203
Redear sunfish 1 3 4 1 2 3 7 7
Hybrid sunfish 14 9 23 4 3 7 1 3 4
Redeye bass 1 1
Smallmouth bass 12 7 19 6 5 11 2 2 4
Spotted bass 1 2 3 2 2 3 4 7
Largemouth bass 1 2 3 4 2 6 2 3 5
Hybrid black bass 1 1 1 1

Blackbanded darter 6 6 1 1 1 1
Total number of individuals 372 362 734 324 367 691 258 213 471
Total number of species 13 10 14 12 10 14 10 10 12

2012 Keowee fish collections  near JPSS
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JPSS Summary
• No federally‐ or state‐listed threatened or endangered fish species.
• SCDNR Comprehensive Wildlife Conservation Strategy species: 

• Highest concern
•Blueback herring (anadromous form)
•Redeye bass

• Moderate concern
• Snail bullhead
• Flat bullhead

• Collected 17 species / 7 fish families
• 91% of the fish collected were centrarchids
• 6.5% were cyprinids

• Few observable fish community differences between the JPSS Tailwater 
and the Downstream Reference location.

• Fish community considered characteristic of this region of SC.
•No protection, mitigation, or enhancement measures proposed.

Lake Keowee

Lake Hartwell

Tailwater

Downstream

Oconee Nuclear 
Station

KHS

KHS

March,
May, & 
July 2012
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March 2012 May 2012 July 2012
Common names Tailrace Downstream Total Tailrace Downstream Total Tailrace Downstream Total

Longnose gar 2 1 3 2 2

Blueback herring 3 3
Gizzard shad 1 1

Common carp 1 1
Spottail shiner 15 15 7 7

Notchlip redhorse 4 4

Channel catfish 7 7 2 4 6 7 7
Flathead catfish 1 1 1 2 3

Striped bass 21 21
White x striped bass hybrid 2 2 4 4

Redbreast sunfish 11 26 37 14 16 30 2 27 29
Green sunfish 1 4 5
Bluegill 5 14 19 12 5 17 10 34 44
Redear sunfish 4 1 5 6 6 12 2 14
Hybrid sunfish 1 1
Redeye bass 3 3 1 1 2 1 1
Spotted bass 5 1 6 1 1 2 1 1
Largemouth bass 2 1 3 1 1 2 1 2 3
Hybrid black bass 1 1 2 2 2 2

Blackbanded darter 2 2 1 1
Total number of individuals 31 73 104 43 34 77 61 83 144
Total number of species 6 9 10 10 9 12 9 10 13

2012 Hartwell fish collections  near KHS

KHS Summary
• No federally‐ or state‐listed threatened or endangered fish species.
• SCDNR Comprehensive Wildlife Conservation Strategy species : 

• Highest concern
•Blueback herring (anadromous form)
•Redeye bass

• Moderate concern
•Notchlip redhorse

•Collected 17 species / 8 fish families
• 72.3% of the fish collected were centrarchids
• moronids (8.3%), ictalurids (7.4%), & cyprinids (7.1%)

• Few observable fish community differences between the KHS Tailwater 
and the Downstream Reference location.

• Fish community considered characteristic of this region of SC.
•No protection, mitigation, or enhancement measures proposed.
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Lake Keowee

Basin

Stream Pond

Lake Hartwell

Newry Mill Dam

Newry Historic 
District

Little River Dam

LRBR July 2012

Gear
Electrofishing Baited traps

LRBR habitat
Boat 

shocker
Canoe 

shocker
Back 
pack Gill nets Cloth Metal

Basin X X
Stream X X X
Pond X X X X

Basin Stream Pond
Common names EF Trap EF Trap EF Trap Gill net
Flat bullhead 1

Eastern mosquitofish 8 14

Redbreast sunfish 4 11 6 4
Warmouth 7 2 13 2
Bluegill 23 1 77 1
Redear sunfish 1 1
Largemouth bass 3 9 16 2

2012 Little River Bypassed Reach fish collections 
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LRBR Summary
• No federally‐ or state‐listed threatened or endangered fish species.
• SCDNR Comprehensive Wildlife Conservation Strategy species : 

• Moderate concern
• Flat bullhead

•Collected 7 species / 3 fish families
• 88.8% of the fish collected were centrarchids
• poeciliids (10.7%)

• Fish community appeared marginally diverse and of little recreational 
significance.

• Limited inflow, low DO in the Pond, and blockage of upstream fish 
recolonization routes by the Newry Mill Dam. 

• Supports a wetland function.
•Protection measures are being proposed for this site.
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Mammal Study
David Webster, UNCW and Scott Fletcher, Duke Energy

• GOAL – Document presence/absence of
all mammal species in northwestern
South Carolina (Anderson, Greenville,
Oconee, and Pickens counties) and
southwestern North Carolina (Jackson
and Transylvania counties)

1

Mammal Study – Goals & 
Objectives
Characterize the mammalian resources within 
and adjacent to the Project Boundary

 Survey and evaluate mammalian populations;
 Survey and identify the presence of RTE mammal 

species; 
 Assess effects of current and proposed Project‐related 

hydropower operations and maintenance on 
mammalian resources; and 

 Provide information to assist in developing any 
needed protection, mitigation, and enhancement 
(PM&E) measures. 

2
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Mammal Study ‐Methodology
• Fieldwork began in January 2010, when both Lake Jocassee and

Lake Keowee were extensively ground‐truthed;

• The surveys were conducted at habitat units/blocks per reservoir
(e.g., Horsepasture River area, Keowee Hydro Station tailrace,
Cane Creek/Dodgins Creek/Davis Creek area, selected islands,
and Project public recreation areas). A habitat unit or block is
defined as a large, contiguous, and specific habitat area (e.g.,
Toxaway River confluence and associated wetland complex).
When mapping these specific habitat units and incorporating
gridded cells during the initial study planning, randomly selected
sampling points or sites were determined for the deployment of
the nightly bat acoustic devices. To determine placement of the
sampling points within each study cell, a random point generator
was used through ArcInfo.

• Mammal surveys began in April 2012 and resumed in July 2012
and October 2012; and

• Several survey methods were used to document the variety of
mammal species thought to inhabit the region.

3

Mammal Study ‐Methodology
Acoustical monitoring of bats

 Thirty‐two survey sites were identified for 
acoustical monitoring, using SonoBat (12 active 
sites) and Anabat (20 passive sites) technology.

 SonoBat and AnaBat surveys were conducted in 
tandem on four nights: 18 April at the Jocassee 
Tailrace (S‐23), 19 April at the Double Spring 
Mountain east shoreline (S‐39), 21 April at the 
Keowee Tailrace (S‐10), and 22 April at Crow 
Creek (S‐22).  At each case, the species identified 
were identical, so their results are combined 
beyond.

 SonoBat identifications were assigned to call 
sequences that contained at least three call 
pulses, acceptance of call at 0.80, and 
discriminant threshold at 0.95.  In this study a call 
sequence was not assigned to a species or guild 
unless this value was greater than or equal to 
0.95.  

4
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Mammal Study ‐Methodology
Techniques used to survey small terrestrial mammals

Pitfall trapping – this technique involves installing a 
Number 10 can so that the lip of the can is flush at ground‐
surface level; this technique is especially effective 
technique to survey for various species of shrews.

 One line of 17 pitfall cans was installed along Jocassee 
Lake Road at the Jocassee Tailrace.  This site has a 
steep rock wall on the west side with rhododendron 
dominating the narrow strip that separates the rock 
wall from the drainage ditch associated with the road.  
Pitfall cans were installed at this site on 23 April 2012 
and removed on 20 July 2012 (1,479 can‐nights). 

 Twenty‐five pitfall cans were set in a 5 X 5 grid in a 
sloping hardwood forest at Cedar Creek in Keowee 
Toxaway State Park. Pitfall cans were installed at this 
site on 23 April 2012 and removed on 17 July 2012 
(2,100 can‐nights).

 Twenty‐five pitfall cans were set in a very steep 
hardwood forest along a first‐order stream that feed 
the Rock Creek on Jocassee Lake on 16 July 2012 and 
removed 12 October 2012  (2,200 can‐nights). 

5

Mammal Study ‐Methodology
Techniques used to survey small terrestrial mammals

Sherman live traps and Museum Special snap traps 
were used to survey small rodents. All traps were 
set in the afternoon and retrieved the following 
morning, and were only used for one night at each 
site. 

Sherman live traps were baited with dry rolled oats 
and a small piece of burlap was added to each trap 
to minimize discomfort and reduce mortality. 

 2 Sherman live traps were set in cove hardwood 
forest with a large rock complex adjacent to the 
Whitewater River near an eastern woodrat
(Neotoma floridana) nest at the Bad Creek 
Hydroelectric Project. 

 Two Sherman livetraps were set in the cove 
hardwood forest at the Bad Creek Hydroelectric 
Project on 19 April 2012 and retrieved the 
following day. 

6
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Mammal Study ‐Methodology
Techniques used to survey small terrestrial mammals

Museum Special snap traps were baited with moist rolled oats, peanut butter, and walnut 
extract.

 250 Museum Specials were set in the cove hardwood forest at the Bad Creek 
Hydroelectric Project

 250 Museum Specials were set along Jocassee Lake Road leading down to the Jocassee 
Tailrace.  The hardwood forest habitat here was rugged, with a small waterfall and 
much exposed rock

 233 Museum Specials were set in the mesic hardwood forest at Little River Bypassed 
Reach near Newry

 198 Museum Special were set in a steep hardwood forest on Devils Fork/Howard Creek 
 150 Museum Specials were set in a herbaceous marsh on the Little River 
 150 Museum Specials were set in a mesic hemlock‐rhododendron forest where Cane 

Creek goes under Hwy 100 
 150 Museum Specials were set in a very steep hardwood forest along two first‐order 

streams that feed the Toxaway River; this site is approximately 6 mi W Rocky Bottom at 
an elevation of 1,200 ft above sea level   

7

Mammal Study ‐Methodology
Trail cameras used to survey the large and medium‐sized 
mammals

Trail cameras were set at four sites within the Keowee‐
Toxaway Project Boundary.  At each site, the camera was 
attached to the base of a large tree, facing a wildlife trail, 
so that any movement in front of the camera was 
photographed.  Approximately 5 m in front of each 
camera, a brick paver was placed; pavers served as scent 
stations, and each was smeared with animal urine, anal 
gland secretions, and bacon grease to attract animals. 

 1 trail camera was installed at base of Musterground
Mountain

 1 trail camera was installed the top of the metal 
ladder scaling the west side of Jocassee Dam 

 1 trail camera was installed in the Little River Bypassed 
Reach Area, near Newry

 1 trail camera was installed near Cedar Creek in 
Keowee ‐Toxaway State Park 

 In addition, 1 trail camera was installed by Duke 
Energy personnel on Devils Fork/Howard Creek in 
2010

8
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Mammal Study ‐Methodology
Extensive ground truthing for mammal spoor

Throughout the survey period, any evidence of the 
presence (or absence in some cases) of mammals 
was recorded.

 sights (e.g., eastern gray squirrel, Sciurus
carolinensis)

 smells (e.g., striped skunk, Mephitis mephitis)
 sounds (e.g., coyote, Canis latrans)
 tracks and trails, scat, nests or dens, rubs and 

beds, gnawed trees, tunnels, and the like  
 individuals observed dead on highways in the 

Keowee‐Toxaway Project region 

9

Mammal Study ‐Methodology
Several hundred specimens from the six‐county region, which are deposited 
in 17 North American museums, were examined.

 American Museum of Natural History (AMNH)
 Carnegie Museum of Natural History (CM)
 Charleston Museum of Natural History (CHM)
 Campbell Museum of Natural History at Clemson University (CUSC)
 Field Museum of Natural History (FMNH)
 Florida State Museum of Natural History at the University of Florida 

(FLMNH)
 Georgia Museum of Natural History at the University of Georgia 

(GMNH)
 Museum of Natural History at the  University of Kansas (KU)
 Museum of Comparative Zoology at Harvard University (MCZ)
 Museum of Vertebrate Zoology at the University of California at 

Berkeley (MVZ)
 North Carolina State Museum of Natural Sciences (NCSM)
 Royal Ontario Museum (ROM)
 University of Michigan Museum of Zoology (UMMZ)
 University of North Carolina Wilmington Natural History Collections 

(UNCW)
 National Museum of Natural History (USNM)
 Wake Forest University Vertebrate Collections (WFUVC)
 Yale‐Peabody Museum of Natural History (YPM)

10
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Mammal Study – Results
40 species of mammals, including 9 bat species, were 
documented within the Keowee‐Toxaway Project Boundary 
during this investigation.   Six species are considered RTE 
species. 

 eastern small‐footed myotis (Myotis leibii)‐FSC, 
SCT, NC SC
 little brown myotis (Myotis lucifugus)‐SCSC, NCR
 Rafinesque’s big‐eared bat (Corynorhinus

rafinesquii)‐FSC,SCE,NCT
 woodland jumping mouse (Napaeozapus

insignis)‐SCSC
 eastern woodrat (Neotoma floridana)‐SCSC
 American black bear (Ursus americanus)‐SCSC

11

Mammal Study – Results

12

Common Name  Scientific Name 
Observed during Surveys 
Virginia Opossum  Didelphis virginiana virginiana
Northern Short‐tailed Shrew  Blarina brevicauda talpoides

Eastern Mole  Scalopus aquaticus aquaticus

Eastern Small‐footed Myotis  Myotis leibii 

Little Brown Myotis  Myotis lucifugus lucifugus

Silver‐haired Bat  Lasionycteris noctivagans

Tricolored Bat (Eastern Pipistrelle)  Perimyotis subflavus subflavus

Big Brown Bat  Eptesicus fuscus fuscus 

Eastern Red Bat  Lasiurus borealis borealis

Hoary Bat  Lasiurus cinereus cinereus

Evening Bat  Nycticeius humeralis humeralis

Rafinesque’s Big‐eared Bat  Corynorhinus rafinesquii rafinesquii

Nine‐banded Armadillo  Dasypus novemcinctus mexicanus

Eastern Cottontail  Sylvilagus floridanus mallurus

Eastern Chipmunk  Tamias striatus striatus 

Woodchuck  Marmota monax monax

Eastern Gray Squirrel  Sciurus carolinensis carolinensis

Southern Flying Squirrel  Glaucomys volans saturatus

American Beaver  Castor canadensis carolinensis

Woodland Jumping Mouse  Napaeozapus insignis roanensis

Marsh Rice Rat  Oryzomys palustris palustris

Eastern Harvest Mouse  Reithrodontomys humulis humulis

North American Deermouse  Peromyscus maninculatus nubiterrae

White‐footed Deermouse  Peromyscus leucopus leucopus

Golden Mouse  Ochrotomys nuttalli nuttalli

Hispid Cotton Rat  Sigmodon hispidus komareki
Eastern Woodrat  Neotoma floridana haematoreia

Common Muskrat  Ondatra zibethicus zibethicus

Coyote  Canis latrans thamnos 

Red Fox  Vulpes vulpes fulva 

 

Gray  Fox Urocyon cinereoargenteus 
cinereoargenteus

American Black Bear  Ursus americanus americanus 

Northern Raccoon  Procyon lotor solutus 

American Mink  Neovison vison mink 

North American River Otter Lontra canadensis lataxina

Striped Skunk Mephitis mephitis elongata

Bobcat  Lynx rufus  rufus 

Feral Hog  Sus  scrofa 

White‐tailed Deer  Odocoileus virginianus  virginianus 

Likely  Occurrence in Study Area

Least Shrew  Cryptotis parva parva 

Seminole Bat  Lasiurus seminolus 

Woodland Vole  Microtus pinetorum pinetorum 

Meadow Jumping  Mouse Zapus  hudsonius americanus

Meadow Vole Microtus pennsylvanicus  
pennsylvanicus 

Roof Rat  Rattus  rattus 

Brown Rat  Rattus  norvegicus 

House Mouse Mus musculus domesticus
Long‐tailed Weasel Mustela frenata noveboracensis
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Mammal Study – Project Impacts

13

Positive effects on the mammalian fauna associated with operation of the 
Project include:

• Project operations provide habitat for mammals and other species that 
utilize lacustrine and littoral habitats.  These habitats are important to 
the American beaver, muskrat, meadow jumping mouse, raccoon, 
American mink, river otter, and the majority of foraging bat species.  The 
project reservoirs and adjacent habitats provide foraging and breeding 
habitat, as well as distribution and travel corridors.

Mammal Study – Project Impacts

14

Negative effects on the mammalian fauna associated with 
operation of the Project include:

• A rise in reservoir levels ( i.e., water elevations above 
adjacent emergent wetlands) during certain periods 
could negatively affect mammals at the Project (i.e., loss 
of specific foraging and cover habitats such as emergent 
wetlands).  Species affected include meadow jumping 
mouse, marsh rice rat, eastern harvest mouse, white‐
footed deermouse, hispid cotton rat, and the muskrat.

_________________________________________________
• Besides a potential loss of habitat, no federally and state 

listed mammal species are anticipated to be affected by 
Project operations.

• No impacts observed or anticipated from recreational 
activities.

• No bats were found to use Duke Energy facilities such as 
gantry cranes, dam galleries, powerhouses, tunnels, and 
ancillary buildings.
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Questions?

15
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Wetlands Study

Michael Wolfe, S&ME, Inc. and Scott Fletcher, Duke Energy

Objectives

• Map and classify existing Project 
wetlands

• Assess the impacts of Project 
operations, maintenance, and 
recreational activities on Project 
wetlands

• Provide information to assist in 
developing any needed Protection, 
Mitigation & Enhancement measures

2Wetlands Study



2/23/2013

2

Study Area

The reservoirs, reservoir backwater areas, state‐
owned terrestrial areas adjacent to the Project 
Boundary within 328 feet (ca. 100 meters) of the 
Normal Full Pond Elevation of the Project reservoirs, 
backwater areas, tailwaters, the Little River 
Bypassed Reach, selected islands, and access and 
recreational areas within and adjacent to the Project 
Boundary.

3Wetlands Study

Methodology

Data collection followed 
the "routine on‐site 
determination method" 
outlined by the USACE, 
including percent coverage 
estimates for herb, shrub, 
and tree layers, ID of 
dominant species, and 
documentation of hydric 
soils and hydrologic 
indicators

4Wetlands Study
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Findings ‐ Overview

• Forty‐five discrete wetland 
areas were identified on or 
adjacent to Lake Keowee.

• Four discrete wetland areas 
were identified on or 
adjacent to Lake Jocassee.  

5Wetlands Study

Findings – Lake Keowee

• Wetlands generally more influenced by watershed 
factors than by Project operations.

• Function of topography (flat enough to allow beaver 
impoundments)

• Beaver‐influenced wetlands above normal 
operations level, thus little influenced by operations

• Wetlands varied more in size and function than in 
species diversity

6Wetlands Study
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Dates Taken: 8/6/2012-8/15/2012

Checked by: JD 

Taken by:  JI Representative Photographs
Lake Keowee - Toxaway River Wetlands Study

Transylvania County, North Carolina
Oconee and Pickens Counties, South Carolina

Project No.:  1357-12-022 Photo Page 1 of 6

03
View of Wetland K4 at the edge of lake level influence. Typical looking 
stream/wetland complex heavily influenced by beaver. 04

Typical view of PSS habitat (Wetland K4), upstream  of lake level impacts, where beaver 
have heavily influenced habitat structure.

01
View of cove wetland at Cedar Creek (Wetland K1) demonstrating typical 
transition from open water (OW), to Palustrine Emergent (PEM), to Palustrine
Scrub-Shrub (PSS).

02 Typical view of PSS/PEM habitat structure within Wetland K1. 

Dates Taken: 8/6/2012-8/15/2012

Checked by: JD 

Taken by:  JI Representative Photographs
Lake Keowee - Toxaway River Wetlands Study

Transylvania County, North Carolina
Oconee and Pickens Counties, South Carolina

Project No.:  1357-12-022 Photo Page 2 of 6

07
View of Wetland K9 transitioning from PEM with PSS “halo”, to Palustrine
Forested (PFO) further back in the watershed. 08 View of typical cove wetland, Wetland K10.  

05
View of Wetland K7. Typical PSS/PEM cove habitat structure where beaver 
impoundments were observed upstream. 06

View of Dodgen’s Creek wetland (Wetland K9). Emergent fringe observed 
was typical of many of Lake Keowee’s cove wetlands.
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Dates Taken: 8/6/2012-8/15/2012

Checked by: JD 

Taken by:  JI Representative Photographs
Lake Keowee - Toxaway River Wetlands Study

Transylvania County, North Carolina
Oconee and Pickens Counties, South Carolina

Project No.:  1357-12-022 Photo Page 3 of 6

11
View of Wetland K15, exemplifying the stream/ PEM apron commonly 
observed. 12 Typical view of Little River PEM fringe wetlands (Wetland K17).  

09
View of Wetland K10, demonstrating typical habitat characteristics of
stream/wetland complexes observed within Lake Keowee coves. 10 View of Wetland K15, which typifies many of the Little River cove wetlands.

Dates Taken: 8/6/2012-8/15/2012

Checked by: JD 

Taken by:  JI Representative Photographs
Lake Keowee - Toxaway River Wetlands Study

Transylvania County, North Carolina
Oconee and Pickens Counties, South Carolina

Project No.:  1357-12-022 Photo Page 4 of 6

15 View of OW/PEM portion of Wetland K21, located below the Newry Dam . 16 Typical view of PFO/ PSS habitat within Wetland K21.

13 View of backwater vernal pond area, abutting Little River. 14 View of Little River PSS/PFO area.
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Dates Taken: 8/6/2012-8/15/2012

Checked by: JD 

Taken by:  JI Representative Photographs
Lake Keowee - Toxaway River Wetlands Study

Transylvania County, North Carolina
Oconee and Pickens Counties, South Carolina

Project No.:  1357-12-022 Photo Page 5 of 6

19
View of emergent fringe and apron leading further back into the watershed
at Wetland K29. 20 View within Wetland K29, where habitat transitions from PEM to PSS.

17 View of  Wetland K22, at Crow Creek. 18 View of large PEM/PSS stream /wetland complex at Crow Creek.

Findings – Lake Jocassee

• Only four discrete wetland 
areas were observed

• Product of impoundment and 
low lake level

• No beaver activity, historic or 
current, was observed

• Scarcity of wetlands primarily 
due to the steep topography

12Wetlands Study
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Findings – Lake Jocassee

• Wetlands were all located below full pond elevation and 
mostly below normal pool

• Total wetland area observed was a 5X increase over that 
identified in NWI mapping (likely due to increased area 
exposed by drawdown levels)

• Little functional value was identified in these wetlands 
(limited diversity, minimal sediment /nutrient retention)

13Wetlands Study

Dates Taken: 8/6/2012-8/15/2012

Checked by: JD

Taken by:  JI Representative Photographs
Lake Keowee - Toxaway River Wetlands Study

Transylvania County, North Carolina
Oconee and Pickens Counties, South Carolina

Project No.:  1357-12-022 Photo Page 6 of 6

23 View of lower portion of Lake Jocassee wetland, Wetland J3. 24 View of Lake Jocassee fringe wetland, Wetland J4.

21 View of Lake Jocassee wetland, Wetland J1. 22 View of Lake Jocassee cove wetland, Wetland J2.
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Findings – Overall

• The Project’s normal hydrology helps support 
shoreline cove wetlands 

• Wetlands that are more influenced by beaver 
activities are less affected by Project operations and 
lower lake levels

• Lower lake levels can soon lead to development of 
additional PEM acreage within normal pool basin 

• Normal operations with normal levels do not result 
in significant, adverse effects on the longer‐term 
established wetlands

15Wetlands Study

Questions?

16
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Botanical Study

17

Dr. L.L Gaddy, Terra Incognita and /Scott Fletcher, Duke Energy

Botanical Study – Goals & 
Objectives

• CHARACTERIZE VEGETATION 
• RARE PLANT SPECIES—FEDERALLY‐ AND 
STATE‐LISTED

• FLORA OF PROJECT AREA
• SPECIAL STATUS INVENTORY OF OCONEE 
BELLS (SHORTIA GALACIFOLIA)

• IMPACTS OF PROJECT OPERATIONS ON 
THE ABOVE FOUR RESOURCES

18
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STUDY AREA

• The reservoirs, reservoir backwater areas, 
state‐owned terrestrial areas adjacent to 
the Project Boundary within 328 feet (ca. 
100 meters) of the Normal Full Pond 
Elevation of the Project reservoirs, 
backwater areas, tailwaters, the Little River 
Bypassed Reach, selected islands, and 
access and recreational areas within and 
adjacent to the Project Boundary.

19

Methodology

• VEGETATION—10 m circular plots (for trees), 
nested 4 m plots for shrubs, saplings, and vines, 
and 1 m plots for grasses, sedges, herbs, and 
seedlings.

• RARE PLANTS—Review of the literature, 
compilation of base table with potential species, 
fieldwork in noteworthy habitats during the 
proper season.

• OCONEE BELLS—Boat and pedestrian inventory 
in March‐May to determine extent and density of 
Oconee Bells along the shores of the two lakes.

20
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RESULTS

VEGETATION
• From 80 study plots on the two lakes, 14 cover 
types and 32 plant community types were 
documented.  

• Tulip Poplar was the most commonly 
encountered tree; Red Maple, White Pine, 
American Beech, Pignut Hickory, Black Gum, 
White Oak, Red Oak, Virginia Pine, Shortleaf Pine, 
Scarlet Oak, Southern Red Oak, American 
Basswood, and Canada Hemlock were found in at 
least five study plots.

21
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RESULTS

OCONEE BELLS
• Over 50% of all known Oconee Bells (Shortia
galacifolia) plants are found within the
Keowee‐Toxaway Project Area and on
adjacent slopes and streams.

• During a special inventory in 2012, historic
and new populations of the species were
located, geolocated (by GPS) and mapped.

23

24
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RESULTS
RARE PLANTS/FLORA

• No federally‐listed plant species were found in the
Project Area during the 2012 inventory.

• 31 state‐listed plant species were found.

• 22 historically‐known locations for state‐listed rare
species were relocated and mapped.

• 46 new locations for such species were found and
mapped (42 in SC, 4 in NC).

• 520 species of vascular plants were encountered in
Project Area during the inventory.

25

RARE SPECIES

• Single‐sorus Spleenwort (Asplenium 
monanthes), a small fern that is cosmotropical 
in distribution is found in a few disjunct 
populations in gorges and in limestone areas in 
North America.  It is known from Glade Fern 
Ravine, Bristle Fern Cove, Thompson River 
Gorge, and Whitewater Falls, sites all in or 
partially within the Project Area.

26
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RARE SPECIES

• American ginseng (Panax quinquefolius) (left 
in next image) is known from several sites 
within the Project Area.

• Miterwort (Mitella diphylla), found near Fall 
Creek Access Area on Lake Keowee, is only 
found in one locality in South Carolina.

28
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RARE SPECIES

• Faded Trillium (Trillium discolor) (next slide) is 
found only in NC, SC, and GA and only in the 
Savannah River drainage.   It is uncommon in rich 
coves on both lakes, but rare elsewhere in NC and 
SC.

• Radford’s Sedge (Carex radfordii) is also a three‐
state endemic (NC‐SC‐GA).   It is rare at most 
sites, but is relatively common below Lower 
Whitewater Falls in the Project Area.

30
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RARE SPECIES

• Grotto Alumroot (Heuchera parviflora) is a 
rare and overlooked plant found under 
waterfalls (on protected ledges).   In the 
Project Area, it is found on shaded ledges in a 
deep grotto (near a population of Single‐Sorus
Spleenwort) in Thompson River Gorge. 

33

34
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POSSIBLE ADVERSE IMPACTS 
AND POTENTIAL MITIGATION

• Recreational/human‐related impacts:  a) tree damage by wood cutting in 
camping areas, b) trampling and overuse of aesthetic sites by hikers and 
waterfall climbers, and c) introduction of invasive plant species to the 
Project Area;

• Potential shoreline erosion of shoreline trees, shrubs, and noteworthy 
ground layer species such as Oconee bells in specific localized areas;

• Vegetation/flora damage caused by the rooting of wild hogs (Sus scrofa) 
in rich coves where rare plants are known;

• Tree kills [only Canada hemlock (Tsuga canadensis)] resulting from the 
invasion of the hemlock wooly adelgid (Adelges tsugae);

• Over‐collection of rare species by botanists and over‐collection of ginseng 
(Panax quinquefolius) by herbalists.

. 35

Questions?

36
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Avian Study

37James McRacken, HDR Engineering, Inc.  And Scott Fletcher, Duke Energy

Avian Study – Goals & Objectives
The goal of this study is to characterize the avian 
resources within and adjacent to the Project 
Boundary. 

Specific study objectives are: 

• To survey and evaluate existing breeding, resident, 
and migratory avian populations; 

• To survey and identify the presence of any state or 
federal rare, threatened, or endangered (RTE) 
species; 

• To assess effects of current and proposed Project‐
related hydropower operations and maintenance 
on the breeding and migratory species and 
communities; and 

• To provide information to assist in developing 
potential protection, mitigation, and 
enhancement (PM&E) measures. 38
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Avian Study ‐Methodology

General methods were used to 
inventory and characterize the 
avian resources associated with 
the Project area including: 

• Compiling existing information
• Conducting inventory and 
characterization of the avian 
community, and 

• Determining Project effects.

39

Avian Study – Methodology (Continued)
Compiling Existing Information

Involved preparing lists of the avian species known or 
potentially occurring in the Project area.  

Existing information was gathered from sources such as: 
• Field guides
• Audubon Christmas Bird Counts
• Clemson University Experimental Forest avian species list
• South Carolina Breeding Bird Atlas
• South Carolina Audubon Important Bird Area (IBA) Program
• U.S. Fish and Wildlife Service (USFWS) Bird Conservation 

Regions.
40



2/23/2013

21

Conducting Inventory and Characterization of 
the Avian Community 

• Avian studies were conducted in 2012 during 
the winter for winter migrants, residents, and 
waterfowl; spring migration; summer 
breeding; and the fall migratory.

• The surveys were conducted through the use 
of point counts at established stations 
recording all the birds seen and heard over a 
10‐minute period.

41

Avian Study – Methodology (Continued)

Avian Study – Status & Results 

42

Results
• The point count stations were 
located in representative and high‐
value habitat areas within the 
study area. 

• The study had a total of 52 
stations with 50 stations located 
within the Project boundaries and 
two interior stations in the 
Keowee‐Toxaway State Park that 
are outside of the Project 
boundary.
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Point Count 
Station Locations

43

44

Total Number of Species – 150 avian species 
observed during the surveys

Total Number of Individuals ‐ 12,199 individual 
birds

Avian Study – Status & Results (Continued)
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45

TOTAL BIRDS AND SPECIES PER SURVEY EVENT OBSERVED DURING 2012 SURVEYS

TOTAL SPECIES PER SEASON OBSERVED DURING 2012 SURVEYS

Avian Study – Status & Results (Continued)

Survey Event Total Birds Total Species

1st Spring 2,229 92

2nd Spring 1,546 100

1st Summer (Breeding) 1,687 89

2nd Summer (Breeding) 1,722 81

1st Fall 1,126 66

2nd Fall 1, 224 78

1st Winter 1,351 63

2nd Winter 1,314 62

Season Total Species

Spring 127

Summer (Breeding) 93

Fall 94

Winter 72

46

• Stations S‐1 (South Cove County Park) and S‐10 (Keowee 
Hydro Station tailrace) had the overall highest relative 
abundance. 

• The majority of the point count stations with the highest 
relative abundance were located on Lake Keowee.

• Stations S‐29 (Jocassee Open Water), S‐33 (Lower 
Whitewater River), and S‐12  (Warpath Access) were the 
stations with the overall lowest relative abundance. 

• The majority of the point count stations with the lowest 
relative abundance were located on Lake Jocassee.

Avian Study – Status & Results (Continued)
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Point Count Station S‐1 (South Cove County Park)

Avian Study – Status & Results (Continued)

48

Point Count Station S‐10 (Keowee Hydro Station tailrace)

Avian Study – Status & Results (Continued)
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Avian Study – Status & Results

49

Stations S‐1 (South Cove County Park) and S‐10 
(Keowee Hydro Station tailrace) had the  overall 
highest mean number of species. 

Stations S‐29 (Jocassee Open Water) and S‐36 
(Double Springs Campground) were the stations 
with the overall lowest mean number of species.

50

Point Count Station S‐36 (Double Springs Campground)

Avian Study – Status & Results (Continued)
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Avian Study – Status & Results

51

• The station with the highest species richness 
was S‐10 (Keowee Hydro Station tailrace) with 
52 different species observed during the 
survey. 

• The stations with the second highest species 
richness recorded were S‐1 (South Cove 
County Park), S‐22 (Crow Creek Swamp), and 
S‐24 (Cane Creek) with 48 different species 
observed during the surveys.

Avian Study – Status & Results

52

• The station with the lowest species richness was S‐29 
(Jocassee Open Water) with only 21 different species. 

• The second lowest species richness was recorded at 
stations S‐21 (Falls Creek Access Area) and S‐36 
(Double Springs Campground ) with 27 different 
species observed during the entire survey.  
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Avian Study – Status & Results

53

Rare, Threatened, and Endangered (RTE)
Only three RTE species were observed during 
the study:

1. Peregrine Falcon (fall and winter surveys)
2. Bald Eagle (43 observations/all seasons)
3. Swainson’s Warbler (spring migration at S‐31)

Avian Study – Status & Results

54

Heron Rookeries
• Eastatoe Creek ‐ 3 active nests
• Dodgens Creek ‐ 17 active nests
• Upper arm of Stamp Creek ‐ 2 active nests
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Avian Study – Status & Results

55

Common Loon Study
• January through May 2010 (16 survey events)
• 104 loons per survey 
• 1,670 loon observations
• January and March found loons concentrated in 
the Toxaway River and Horsepasture River arms 
(presumed to help loons prey and feed more 
efficiently).  

• The remaining surveys showed that the loons had 
moved out into the main body of Lake Jocassee.

Avian Study – Status & Results

Positive effects on the avian fauna associated 
with operation of the Project: 

• Provides habitat for avian fauna that utilize the 
lacustrine and littoral habitats created by the 
reservoirs (Bald Eagle, Common Loon, etc.).

• Temporary lowering of reservoir levels at Lake 
Jocassee creates a large temporary wetland in 
the upper Toxaway River arm.

56
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Avian Study – Status & Results
Negative effects on the avian fauna associated with 
operation of the Project:
• Rises in reservoir levels (i.e., water elevations above 
adjacent emergent wetland vegetation) during certain 
periods could negatively affect ground‐, shrub‐, and low 
cavity‐nesting species.  

• Lowering of reservoir levels during certain periods 
could negatively affect local waterfowl and ground‐, 
shrub‐, and low cavity‐nesting species at the Project.  

• There is no evidence such impacts are occurring in 
conjunction with current Project operations and future 
Project operations are anticipated to be similar.

57

Avian Study – Status & Results

Avian populations within the study area do not 
appear to be negatively affected by the 
development of Project recreational facilities or 
recreational uses of the Project resources. 

Recreational areas such as Station S‐1 (South Cove 
County Park) and S‐18 (Keowee Town Access Area) 
are developed as boating access areas as well as 
recreational areas with overnight camping and day 
use activities (e.g., picnicking, fishing, and boating).  
These sites had some of the highest species 
abundance and richness found during the study.

58
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Avian Study – Status & Results
High Value Avian Resource Areas
Several point count station areas throughout the 
Project area have been identified as high value 
avian resource areas which provide vital habitat 
for one or more avian species or provide crucial 
habitat for migrating, breeding, and wintering 
birds as well as state ‐ and federally‐listed RTE 
avian species. 

59

Avian Study – Status & Results
These include:

• The upper arm of Dodgens Creek ‐ Great Blue Heron 
rookery

• Point Count Station S‐14 (Little River)
• Point Count Station S‐15 (Little River Bypassed Reach)
• Point Count Station S‐17 (upper arm of Stamp Creek)
• Point Count Station S‐22 (Crow Creek Swamp)
• Point Count Station S‐24 (Cane Creek)
• Point Count Station S‐27 (Eastatoe Creek)
• The unfragmented mixed pine/hardwood forest areas 
adjacent to Lake Jocassee.

60
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Questions?



Low Inflow Protocol

pp. B‐5 through B‐15



LIP Outline

• Basic Responsibilities
– Licensee
– Public Water Suppliers with Large Water Intake on 
Lake Keowee

• LIP Stage Triggers (0, 1, 2, 3, 4)
• Specific Actions at each LIP Stage (0, 1, 2, 3, 4)

– Detail under review by Operating Scenario AHC

• Recovery from LIP Stages



LIP Stage Triggers

LIP 
Stage

Storage 
Index Plus

12‐week avg 
US

Drought 
Monitor

Or 4‐mth avg 
Streamflow

0
USACE and 
Licensee
< 90 %

+ ≥ 0 or < 85 %

1 USACE
DCP Level 1 + ≥ 1 or < 75 %

2 USACE
DCP Level 2 + ≥ 2 or < 65 %

3 USACE
DCP Level 3 + ≥ 3 or  < 55 %

4 Licensee
< 25 % + = 4 or < 40 %



Draft AIP Section Review Status

• Two Reviews
– 1.0 Introduction
– 4.0 Actions to Support Maintenance and 

Emergency Conditions
– 5.0 Historic Properties
– 11.0 Additional Topics in the RA
– 12.0 Consensus Acknowledgement
– 13.0 List of References
– 14.0 List of Attachments
– Att A Abbreviations, Acronyms, and Definitions
– Att C Maintenance and Emergency Protocol



Draft AIP Section Review Status

• One Review (second review)
– 2.0 Normal Operation Ranges for Reservoir 

Levels (Mar 13)

– 3.0 Actions to Support  Water Users Needs 
(Mar 13)

– 7.0 Shoreline Management (Today)
– 9.0 Water Quality – Facts and Assumptions 

(TBD)

– Att B Low Inflow Protocol (thru Definitions) 
(Mar 26?)



Draft AIP Section Review Status

• Today’s First Reviews (second review)
– 8.0 Species Protection (TBD)
– Att E Habitat Enhancement Program (Mar 26)

– Att B Low Inflow Protocol (“Basic Resp” to end) 
(TBD)

• Today’s Second Review
– 7.0 Shoreline Management



Draft AIP Section Review Status

• Not Yet Reviewed after Today
– 6.0 Public Recreation (Mar 13)

– 7.0* Shoreline Management – Erosion 
Enhancements (TBD)

– 9.0 Water Quality – Agreements (TBD)
– 10.0 Miscellaneous Agreements (TBD)



Updates
Study Teams, RCs,
Ad Hoc Committees



Active Ad Hoc Committees

• Shoreline Management RC

– SMP Criteria AHC – Completed its Work

– Follow‐The‐Water (FTW) AHC – Completed its Work

– Wildlife and Botanical RC, Aquatic RC

– Habitat Enhancement Program AHC – Completed its Work

• Water Quantity and Operation RC

– Operating Scenario (OSC) AHC

– Low Inflow Protocol (LIP) AHC – Completed its Work



From: Ken Kearns
To: Aaron Gadsby; Art Holbrooks; Ben Turetzky; Ben Turetzky; Bill Bailey; Bill Marshall; Bill Smith; Faires, Rick -

seneca.sc; Bob Swank; Buddy Thompson; Chris Brink; Chris Starker; Chuck Hightower; Chuck Smith; Dave
Hargett; gilstrap4@gmail.com; David Bereskin; Dyke Spencer; Elana Kimbrell; Erin Owen;
George.O.Bramlette@usace.army.mil; Lineberger, Jeff; Huff, Jennifer R; Jim Burgner; Jim Schoonover; Juan
Brown; K.C. Price; Ken Kearns; Mark Cantrell; Mark Dudley; marshallb@co.pickens.sc.us;
Mike.Mastry@noaa.gov; Phil Gaines; Prescott.Brownell@noaa.gov; dobrasko@scdah.state.sc.us;
Sandra.M.Campbell@usace.army.mil; Tom Berenz; Tim Roberson; Tony Niemeyer; Tyler Howe; Van Whitehead;
Vivianne Vejdani; Wes.Cooler@mac.com

Cc: Finley, Keith A; Garrison, Brett A; Bruce, Ed; Galleher, George A; Hall, Joe S; Reagan, Kelvin K; Styer, Tami C;
Barwick, Hugh; Jessen, Nancy S; Jolley, Scott

Subject: Mar 13 Stakeholder Team Meeting at Wenwood - Homework
Date: Monday, March 11, 2013 5:31:10 PM

KT Stakeholder Team Members
 
The Mar 13 Stakeholder Team meeting agenda has been posted to KTRel.  We will be reviewing
Public Recreation (Section 8.0).   We will also review the edits to  Shoreline Management (Section
7.0), which includes the Commercial Marina Classification Modifications and Follow-the-Water
proposals.  We’ll also review the edits to Species Protection (Section 8.0), including the proposed
Habitat Enhancement Program (HEP) in Att D  (plus some additional Section 8.0 proposed
agreements) to make sure the edits you recommended on Dec 12 and Feb 21 were included
correctly.
 

Please Bring These to the Feb 13 Meeting
 

·         Copies of the three documents marked “DRAFT FOR REVIEW” located in KTRel Mar 13
Stakeholder Team Meeting folder.  Click on the “SH Mtg Mar 13” tab at the top of any
KTRel page to locate the documents.

·         Note the Section 8.0 file was updated today (Mon) from the version posted earlier.
 

Please do These BEFORE the Feb 13 Meeting
 

·         Read  Section 6.0 (Public Recreation), in the KTREL SH Mtg Mar 13 folder and make notes
and edits as appropriate.

·         Review at least the EDITS to Section 7.0, Section 8.0, and the HEP also in the KTRel folder.
 

Please note the meeting will begin at 9:30 AM at Wenwood Operations in
Greenville
 
The meeting will be held at Duke’s Wenwood Operations Center in Greenville.  The directions are
in the “Directions” folder (under “Shared Documents”) on KTRel.
 
 
Please contact Elana or me with questions and comments.  Look forward to seeing you there.
 
Ken Kearns
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Date: 
Location: 

Stakeholder Team Meeting Summary 

Keowee-Toxaway Hydro Project Relicensing 

FERC No. 2503 

Wednesday, March 13, 2013 
Duke Energy Wenwood Operations Center 

Team Members and Special Participants Present 

Chuck Smith, AQD Erin Owen, SCDHEC 
Jen Huff, Duke Energy Bill Marshall, SCDNR 
Jeff Lineberger, Duke Energy Vivianne Vejdani, SCDNR 
Ben Turetzky, FOLKS Mark Dudley, SCDPRT 
K.C. Price, Greenville Water Phil Gaines, SCDPRT 
Tom Berenz, Keowee Vineyards Wes Cooler, SC Wildlife Federation 
Jim Burgner, Keowee Vineyards Tony Niemeyer, The Reserve at Lake 
Art Holbrooks, Oconee County Keowee 
Chris Brink, Pickens County Van Whitehead, Upstate Forever 
David Gilstrap, Pickens County Water Sandy Campbell, USACE 

Authority Tim Roberson, Warpath Development 

Facilitators 

Ken Kearns, Kearns & West Elana Kimbrell, Kearns & West 

Team Members and Special Participants Not Present 

Anderson Chamber Seneca Light & Water 
Eastern Band of Cherokee Indians SCDAH 
NOAA Fisheries USFWS 

Other Participants 

Hugh Barwick, Duke Energy 
Erin Culbert, Duke Energy 

Keith Finley, Duke Energy 
Scott Jolley, Duke Energy 

9:40 a.m. Introductions, Agenda Review, Announcements, and Safety Brief 

1. Kearns opened the meeting by welcoming participants, providing a safety briefing, 
and asking for announcements. He reminded the group Duke Energy has requested 
all visitors wear name tags. 

2. Kearns requested comments on the draft summary from the Stakeholder Team 
Meeting on February 21 . There were none, and Kimbrell will mark the summary as 
approved on KTRel. Kearns also noted there are several meeting summaries that 
have not yet been approved by their committees. Kimbrell will email committees that 
will not be meeting again and ask for comments on the summaries by email.prior to 
marking them as approved. 

Action Item: Kimbrell will mark the February 21 Stakeholder Team Meeting 
Summary "approved" on KTRel. 
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3. Kearns reviewed the action items from the previous meeting, including editing the 
Habitat Enhancement Program (HEP) description for the group's review at this 
meeting, and editing the Low Inflow Protocol (LIP) and drafting a description of the 
Source Water Protection Fund for review at a future meeting. 

4. Kearns reviewed the relicensing schedule and announced that another meeting in 
April has been added (there are Stakeholder Team Meetings on April 11 (changed 
from April 10), April 17, and April 22). He noted there is no second study season 
anticipated, except for the entrainment study. Huff added there are several final 
study reports still to be filed. Kearns gave an overview of the Agreement in Principle 
(AlP) sections: those the Stakeholder Team has reviewed twice, those they have 
reviewed once, those for review at this meeting, and those that have yet to be 
reviewed. The ad hoc committees have completed their work, except for the 
Operating Scenarios Committee which is continuing to meet. 

Recreation Use and Needs Study 

5. Jolley gave a presentation (see www.ktrel.com for a copy of the presentation) on the 
completed Recreation Use and Needs (RUN) Study as an introduction to the 
Stakeholder Team's review of Section 6.0 on Public Recreation. 

6. Lineberger pointed out that there were a small number of survey responders who 
suggested the need for additional gas facilities and restaurants . Therefore, it would 
be incorrect to add a statement to the AlP that "no public recreation needs were 
identified." However, a statement stating that, based on the RUN Study, these needs 
are not considered urgent might be more appropriate. Jolley noted some of these 
needs will hopefully be met by Warpath Landing. Turetzky added Keowee Vineyards 
provides gas and a pumpout facility to the public (although it doesn't appear to be 
widely known) and Keowee Key will do so in an emergency. Smith responded that 
the RUN Study data for visitors to Lake Keowee's access areas demonstrated that 
there is only a single-digit public interest for additional commercial recreation 
facilities, which he characterized as 'insignificant' in the context of the totality of 
interests expressed by visitors. The group discussed ways increase public 
knowledge of the public service availability at Keowee Vineyards. 

Review of Section 6.0: Public Recreation 

7. Kearns led the Stakeholder Team through a review of Section 6.0 of the draft AlP, 
and the stakeholders suggested, discussed, and decided on edits to the draft. 

8. Fact #7: Burgner recommended changing "report information" to "provide 
information" in line 16 and on line 17, changing "know" to "determine." 

9. Fact #8: Lineberger corrected the spelling of "reasonable" and requested deletion of 
"as authorized by the FERC." Burgner added: "for use of facilities and services ... " 

1 O. Burgner pointed out that "FERC" should be removed from 6.1.1.2, line 15. Lineberger 
explained the AlP should say "Project Boundaries" when referencing both Keowee 
and Jocassee, and "Project Boundary" when talking about just one of the reservoirs. 
Kearns will correct these wherever necessary throughout the document. 

11 . Huff asked that 6.1.1.2, line 17, state" .. . lease this additional land to SCDPRT." 

12. Turetzky asked if the development of the Recreation Management Plan (RMP) will 
be done in coordination with the Recreation RC, and this was confirmed. 

2 



13. Lineberger initiated a discussion regarding designated parking for bank fishing and 
wildlife viewing . Jolley declared the goal is to accommodate these users without 
causing conflict or building new parking areas. Kearns suggested the group could 
leave these details to be articulated in the RMP. 

14. Huff mentioned the comment on 6.1.1.7 was not included in this version of the draft, 
and should be re-incorporated. 

15. Lineberger requested clarification of 6.1.2.2 by changing line 26 to " ... the identified 
organization is a party to ... " and on line 27, " ... accept§.:." 

16. Turetzky encouraged modifying the timeframe in line 27 from one year to two years 
to better reflect the reality of this process. 

17. Huff commented that 6.1.3, line 34, should say" ... will retain ownership of the 
islands ... " She confirmed this allows Duke Energy to lease the islands if the criteria 
defining public recreation sites are met. A change of use would require approval of 
FERC and consultation with the state agencies. 

18. Lineberger indicated the spelling of "license" on 6.1.5, line 12 should be corrected, 
and changing the previous line to "If FERC or the Parties to the RA determine that". 
Lineberger also proposed changing "Public Recreation Access Areas" in 6.1.8, lines 
27-28, to "Project Access Areas" in order to streamline terminology. This will be done 
wherever it appears. 

19. Huff called attention to an extra space in 6.1.11, line 13. 

20. Cooler suggested changing the name of the parking area in 6.2.3 to "Dug Mountain 
Powerline Parking Area". 

21 . Lineberger noted in 6.2.1, line 24, "for the term of the New License" should be 
added, and in line 26, "structures" should be singular. It was suggested the two 
sentences in 6.2.3 should be merged. 

22. Turetzky asked what the specific meaning of "sponsor" and "partner with" are in 6.3, 
lines 6 and 9. Huff responded that these should be left relatively flexible so that those 
involved can determine what they'd like to do each year. However, this does entail a 
commitment of support from the Licensee. 

23. Cooler suggested 6.3.1 include the general frequency of events. Huff mentioned 
6.3.1.1 was envisioned as an annual event, and 6.3.1.2 as possibly a one-time 
development of curriculum. Brink added there is a gap between the environmental 
stewardship programs in Pickens County and Oconee County schools, and it may be 
difficult to coordinate across them. He suggested changing these programs to public 
schools in general and not specifically elementary and middle schools. Turetzky 
offered FOLKS support for coordinating these programs and suggested removing the 
"public" stipulation. Kearns offered to edit this section such that programs in the two 
counties will be coordinated as possible, and the continuance of each county's 
program will not be tied to the other. 

Action Item: Brink will follow up with Kearns regarding county education 
programs. 

24. Lineberger noted for 6.3.1.3, line 15, "Project" should be inserted before "access 
areas. n He also pointed out that Relicensing Agreement should be abbreviated to 
"RA" after the first definition (this applies to all abbreviations) . 
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25. In Attachment A to Section 6.0, Lineberger requested "provided" be removed from 
the definition of "Access Area, " the definition be changed to "Project Access Area," 
and the "is" be deleted from the definition of "Park." Huff asked that "commercial 
business operation" be changed to "commercial recreation area" and a period be 
added at the end of the first sentence in the definition of "True Public Marina." 

26. Whitehead asked whether Duke Energy had any response yet to Upstate Forever's 
request for land conservation. Huff stated they are continuing to discuss land 
conservation . Kearns added this topic is on the agenda for an upcoming Stakeholder 
Team meeting. 

Review of Section 7.0: Shoreline Management 

27. Kearns reviewed the changes to this section since the Stakeholder Team's first 
review, and the group discussed their additional comments. 

28. Huff added "it was approved by the FERC on February 4,2013" to Fact #2, lines 12-
13. 

29. Burgner suggested shortening Fact #4, line 21 to " ... criteria regulated within the 
project boundaries." 

30. Huff noted Fact #7, line 29, SMP should be abbreviated since it was already defined 
in this section. Kearns will make all similar changes in the draft. She also noted 
"Duke Energy" should be changed to "the Licensee" on line 31 . Kearns will make this 
change wherever needed as well. 

31 . While recognizing commercial marinas are only permitted on Lake Keowee, Marshall 
nonetheless has heard occasional confusion about which reservoir Fact #8 applies 
to, and requested explicit reference to Lake Keowee. 

32. Huff proposed deleting Fact #10. There were no objections. 

33. Kearns directed the Stakeholder Team to a separate document for the revisions to 
7.1, made to correspond to the HEP, which references this section. Burgner 
recommended removing "the SMP Effective Date" from the end of the sentence, 
since it is also the title of the section. Huff added the SMP and SMG should be 
abbreviated in this revised text. 

34. Turetzky asked to add a note to 7.2.1, lines 42-44, regarding the consequences 
(such as revoking a dock permit) if unencapsulated foam is not removed. Huff 
agreed individuals should be required to dispose of the foam appropriately and 
suggested anyone making this change should not be required to pay a lake use 
permit application fee or HEP fee. 

35. Turetzky suggested "at least" be deleted from 7.2.2.4 lines 33-34, and Huff asked to 
delete the comma after "RA". 

36. Huff suggested 7.2.2.4, lines 36-37 be simplified to "The Effective Date for the SMP 
has been reached." 

37. Marshall raised Mark Hall's concern about potential abuses of the Follow the Water 
provisions, and the negative impact on the HEP fund. He wondered if the group 
could consider ways to make these provisions stronger. Huff noted 7.2.2.5 further 
expands on these provisions. 
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38. Huff pOinted out the abbreviations for the South Carolina Department of Health and 
Environmental Control (SCDHEC) and the U.S. Army Corps of Engineers (USACE) 
should be added on page 7-3, line 4. 

39. Lineberger proposed a footnote for page 7-3, lines 30 and 37 (and elsewhere this 
appears) stating the appropriateness of Stage 2 will be revisited once the LIP is 
finalized (the minimum elevations for each stage of the LIP will affect whether and 
when Following the Water is justified). He also indicated 7.2.2.4 states the revised 
General Permit for the Keowee-Toxaway Project is issued by USACE and SCDHEC, 
while 7.2.3.1 only mentions SCDHEC. Kearns will follow up with Brett Garrison to 
confirm which is correct and make the necessary changes. 

Action Item: Kearns will follow up with Brett Garrison to determine whether 
revisions to the General Permit are approved by both SCDHEC and the USACE. 

40. Huff asked whether the section references in 7.2.3.3 were correct. Kearns will review 
and correct as necessary. 

41 . Price noted the comment box for 7.2.3.8 with a placeholder for his proposed 
language can be removed and the language left unchanged. 

42. Cooler initiated a discussion regarding the lack of dock building code inspections, 
since counties do not issue building permits for their construction. Cooler added he 
felt a small electrical shock when he swam up to and touched a dock. 

Action Item: Lineberger will ask Duke Energy's Lake Services to discuss the issue 
of dock inspections particularly regarding electrical connections and potentially 
bring the counties into the discussion. 

43. On page 7-5, line 8, Lineberger pointed out 7.2.2 should be changed to 7.2.3. 

44. Huff corrected line 20 on page 7-5 by ending the sentence after "Figure 1". She also 
suggested changing line 28 on page 7-6 to "oppose the use of locations", and line 29 
on page 7-6 to "including for the following recreational amenities". 

45. Price raised the question of whether 7.2.6.2 should be more explicitly directed at 
permanent large water intakes on Lake Keowee, and whether there should be 
criteria for small water intakes. 

Action item: Kearns will check with Garrison about the wording of Criterion 7. 

46. Marshall suggested modifying 7.3.1 to be more affirmative. Kearns will re-word this. 

47 . Lineberger recommended changing line 14 on page 7-6 to say "Archaeological and 
Historic Properties" in order to be consistent with the following line. 

48. Lineberger questioned whether the SMP also includes the SMG in 7.3.1 and 7.3.2. 
To be clear, "including the SMG" will be added to both sections. 

49. The group reviewed the separate document with revisions to 7.4. Kearns explained 
the SMP RC was in tentative agreement on the island areas needing enhancement. 
The listing included is sufficient for now, and the phrase "additional islands are being 
considered" will be added. 

Review of Section 8.0: Species Protection 

50. Kearns prefaced the review of Section 8.0 by explaining text was added which had 
been discussed in concept by the Stakeholder Team, but not yet reviewed . 
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51 . Smith asked whether line 3 on page 1 should address Rare, Threatened, or 
Endangered Species, when elsewhere in the AlP only Threatened or Endangered 
species are referenced. Barwick explained there are no federally-listed species in the 
Project Boundaries, and Lineberger stated there is no legal protection provided for 
"Rare" species. No changes were made to the text. 

52. Marshall questioned whether 8.2, lines 25-26 should say "fish and wildlife habitat," 
and Huff suggested "shoreline habitat". 

53. Huff noted on page 1, line 33, "Advocates for Quality Development, Inc" should be 
"AQD." 

54. Marshall requested changing 8.3.1 to say " ... draining into Project reservoirs." He 
also asked whether "state-listed plant species" in 8.4.1, line 19, could be changed to 
state priority species. Barwick noted this could markedly change the scope of the 
work in that section. Huff suggested Duke Energy review what this change would 
entail and whether they could agree to it. 

55. Turetzky raised the question of whether the data layer in 8.4.1 should be confidential, 
since home buyers might purchase property without knowing a dock would not be 
permitted there. 

Action Item: Barwick will review and write up what additional work would be 
required if 8.4.1 addressed state-priority species. 

Action Item: Lineberger will follow up with Duke Energy's Lake Services on 
whether the data layer in 8.4.1 should be confidential, and whether 8.4.1 could be 
altered such that lake use permits could be approved if the application is modified 
to not adversely affect species. 

Action Item: Marshall will follow up on whether 8.4.2 is necessary. 

56. On page 3, it was suggested Kearns add the appropriate measurements (feet, 
Fahrenheit, degree sign). 

57. Marshall asked for "research" to be deleted from page 3, line 1 to allow for greater 
flexibility. 

58. Regarding page 4, Huff explained the Operating Scenarios Committee has been 
discussing spawning stabilization measures, and Duke Energy and SCDNR have not 
yet reached an agreement on what measures to include. Duke Energy is proposing 
these "Mitigating Actions" for the Maintenance and Emergency Protocol (MEP) as a 
compromise for discussion. Marshall stated this language helps address SCDNR's 
interests, although there are additional considerations still under discussion. Huff 
responded they could agree to this section now and wait to determine any other 
agreements. Barwick elaborated that Duke Energy believes Project reservoir 
fluctuations are not damaging fish populations, and SCDNR believes if a similar level 
of stability is maintained in the future, populations should be adequately maintained. 
Marshall clarified that ongoing discussions center around divergences from normal 
operations, such as under the MEP. Kearns noted there are financial losses of 
concern to Duke Energy due to reduced pumping operations under the SCDNR 
spawning stabilization scenarios. 

59. In 10.2, it was suggested "to the Licensee" be added at the end of the last sentence 
(line 26). 
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60. Price asked if the reports referenced in 10.2 will be available in any public libraries. 
Huff stated the documents could be "made available on request to Parties to the RA," 
linked on a website, provided to SCDNR, or filed with FERC. There is no resistance 
to making these available, but there is hesitancy about the time and electronic space 
it will take to maintain files of these documents. No agreement was reached on 
where to store these reports. 

61 . The group discussed Attachment 0, the HEP, and Marshall noted again for lines 7-8 
on 0-1 that it should state, "draining into Project reservoirs." 

62. On page 0-2, Cooler asked who would receive the annual reports for funded 
projects, and Huff suggested this could be decided in the Proposal Review 
Committee (PRC) charter. 

63. It was suggested under "Funding Decisions" that if the PRC does not agree with the 
Licensee's proposed change, the PRC could then recommend modifications back to 
the Licensee. 

64. Lineberger proposed adding "Complete applications post-marked ... " to page 0-3, 
line 21 . 

AI P Open House 

65. The group discussed how to facilitate public discussion of the "pencils down" version 
of the AlP. Ideas included posting on the Duke Energy website, including an article 
in the relicensing community newsletter, creating an executive summary, and hosting 
an open house. There was support for holding an open house, and it was suggested 
the optimal format might be a brief presentation followed by the opportunity for 
attendees to move from station to station asking questions of the experts. 

Action Item: Kearns & West will develop an agenda and other ideas for the AlP 
Open House for the Stakeholder Team to discuss. 

66. Smith asked when the Stakeholder Team would receive a clean copy of the AlP (i.e., 
one without track changes). Kearns explained his process of accepting all changes 
reviewed by the Stakeholder Team, and entering their new suggestions in track 
changes for their review at the following meeting. On May 15th a final, clean copy of 
the AlP will be provided, after which Team members will have two months to obtain 
input from their organizations as to consensus level. The Signing date for the AlP is 
July 17 and the "rating" of the AlP by each organization will occur at that time. It 
would be desirable to minimize changes needed between the AlP signing and the 
RA signing . 

Summary of Action Items 

67. Kimbrell will mark the February 21 Stakeholder Team Meeting Summary as 
"approved" on KTRel. 

68. Brink will follow up with Kearns regarding county education programs. 

69. Kearns will follow up with Brett Garrison to determine whether revisions to the 
General Permit are approved by both SCDHEC and the USACE. 

70. Lineberger will ask Duke Energy's Lake Services to discuss the issue of dock 
inspections particularly regarding electrical connections and potentially bring the 
counties into the discussion. 

71 . Kearns will check with Garrison about the wording of Criterion 7. 
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72. Barwick will review and write up what additional work would be required if 8.4.1 
addressed state priority species. 

73. Lineberger will follow up with Duke Energy's Lake Services on whether the data layer 
in 8.4.1 should be confidential, and whether 8.4.1 could be altered such that lake use 
permits could be approved if the application is modified to not adversely affect 
species. 

74. Marshall will follow up on whether 8.4.2 is necessary. 

75. Kearns & West will develop an agenda and other ideas for the AlP Open House for 
the Stakeholder Team to discuss. 
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Recreation Use Needs 
Summary 

March 3, 20 3 



RUN Study Overview 

~ Surveys 
o Recreation visitor exit surveys 
o Conversation-type interviews 
o Regional resident surveys 
o Shoreline & back-lot owners surveys 
o Resource managers and NGO surveys 

~ Boating density 
o Aerial photography 
o Conflict data from surveys 



Survey Resul s 

Visitor exit surveys 1120 

Conversation-type 335 
interviews 

Regional residents 401 

Shoreline & back-lot 714 
property owners 

Resource Managers 31 



Recreation Facility Findings 

~ Generally sati sfied with: 
o Types of faci I ities 
o Condition of facilities 
o Capacity of faci I ities 

~ Most common needs identified: 
o Restrooms (Note: additional restrooms 

were constructed during survey period) 
o Gas facilities 
o Restau rants 

~ Annual economic contribution: 
$78.5M] 



Boating Density & User Conflict 
~ Boating density was generally 

higher during peak use times in 
constricted areas. 

~ All user groups responded they 
felt safe while boating in 
constricted areas even during 
peak use times. 

~ User conflicts were not identified 
by respondents even in areas of 
high density during peak use 

• Imes. 



Jessen, Nancy S 

From: 
Sent: 
To: 
Subject: 

Huff, Jennifer R 
Tuesday, May 07, 20132:48 PM 
Jessen, Nancy S 
FW: Dredging 

Attachments: CW Dredging report20130131-0003(28004322).pdf 

Categories: action required 

Stakeholder team 

-----Original Message-----
From: Ben Turetzky [mailto:ben826@charter.net ] 
Sent: Tuesday, March 19, 2013 10 :31 PM 
To: 'Bill Marshall' 
Cc: Lineberger, Jeffj 'Bob Swank ' j Huff, Jennifer R 
Subject: RE: Dredging 

From: Ben Turetzky [mailto:ben826@charter.net ] 
Sent: Sunday, February 24, 2013 1:49 PM 
To: Jennifer Huff 
Cc: 'Bill Marshall' j Jeff.Lineberger@duke-energy .comj Bob Swank 
Subject: Dredging 

Attached please find the latest CW report on dredging. FOLKS does not favor dredging wantonly 
and stirring up the sediment and reintroducing it into the lake water. However, when members 
ask about dredging and we simply say "we understand that DNR and maybe others are against it" 
that isn't how we are accustomed to replying. We like to understand the reasons for a 
position especially when regulatory personnel evidently find pretty extensive dredging 
acceptable on the CW facility as indicated in the attachment . We would like to have some 
explanation. 
Thanks 
Ben 

Original email message 

Jen and Bill: 
The issue of dredging greater than currently allowed (50 cu yds) to allow access from a dock 
to the main channel has been discussed but my recollection is that Duke noted that NC allows 
greater dredging of the original lake bed while it is not done in SC because of DNR 
restrictions. I do not recall DNR officially agreeing and took the lack of comment as 
agreement. Since this is still a critical issue with numerous homeowners, we would like to 
have a discussion of what the DNR concerns arej what Duke- Energy's concerns are and the 
background regarding the differing opinions of NC and SC. 
Ben 
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January 22,2013 

Honorable Kimberly D. Bose 
Secretary 
Federal Energy Regulatory Commission 
Dockets Room lA 
888 Firat Street, N. E. 
Washington, DC 20426 

Re: Catawba-Wateree Project No. 2232 
Welt Fork Projeet No. 2686 
Eat Fork ProJeet No. 2Ci98 
N .. tahala ProJeet No. 2692 
MinIon ProJeet No. 2619 
Vadldn Pee Dee Projeet No. 2206 

ORIGI~IAL 
526 S. Churcll Street 
Charlotte, N. C. 28202 
Lake Services: 
EC12QI P.O. Box 1006 
Charlotte, N. C.28201-1OO6 
800443-5193 
704 382 8614 fax 

Keowee-Touway Project No. 2503 
Queens Creek Projeet No. 2694 
Franldin ProJeet No. 2603 
BryIOn ProJeet No. 2601 
D.l.UJboro Project No. 2602 
Walter, ProJeet No. 432 

:. i 

----4 

1011 Annual Conveyance and Exuvation Reportl 

Dear Secretary Bose: 

In accordance with Article 39 of the Catawba-Wateree Project License, Article 49 of the Keowee-Toxaway 
Project License, Article 415 of the West Fork Project License, Article 415 of the East Fork Project LicCDle, 
Article 408 of tho Queens Creek Project License, Article 416 of the Nantahala Project LicCDle, Article 410 
of the Mission Project License, Article 412 of the Franklin Project License, Article 411 of tho Bryson 
Project License, Article 27 ofthc Dillsboro Project License, Article 401 of the Walters License, and Article 
27 of the Blewett· TiJlery License. Please find enclosed three copies of the 2012 Conveyance Report(s). 
Also enclosed are an original and eight copies of the Annual Excavation Report detailing excavations 
authorized within the Excavation Program during 2012 for Projects 2232 and 2S03. 

Should Commission Staff have any questions regarding these annual reports, please contact me at (704) 
382-8576 or Dennis Whitaker at (704) 382-1594. 

~\hl 
~ll 
Director, Lake Services 
Duke Energy 

Enclosures 



cc: Dennis Whitaker 
Kelvin Reagan 
KarolP.Mack 



2012 Year End Conveyance Report 

COMMUNITY 
NAME ADDRESS LAKE STATE PRIVATE OR STATUS 

CONVEYANCE 

Harborwatch HOA 272 Harbor RIdge 
Norman NC Community Approved 

Drive Statesville 
Duke Energy 

SR 150 Bridge Norman NC Conveyance Approved Carolinas LLC 
Transcontinental Gas 8218 Baytree Lane 

Norman NC Conveyance Approved 
Une, LLC Uncointon 

FERC PURPOSE COMMENTS 
LICENSE 

Stabilization 450 If 2232 

Line 
1,350 If 2232 Crosslna 

Line 400 If 2232 
Crosslna 

ExhIbit , 

Dwg 

K-5B 

K-5B 

K..sA 
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NAME 

Arlin 

Daggett 

Beam 

New Dominion 

McClaskey 

Hayton 

Rainey 

Hart 

Triplette 

Bulen 

Faist 

Vermeulen 

Miller 

Combs 

Brayton 

Doll 

ANNUAL EXCAVATION REPORT - 2012 

(Excavation Authorized Under Section 6.0 - Excavation Programmatic Agreement (Filed 11/15/1998) 

COMM, PRIVATE OR EXCAVATION 
ADDRESS LAkE STATE CONVEY STATUS PURPOSE 

111 Sallvlew 
Norman NC Private Approved Boat Access 

Mooresville 
8068 Cross Creek 

Norman NC Private Approved Boat Access 
Denver 

7542 Waterview 
Norman NC Private Approved Boat Access 

Cornelius 

19601 Weaver's 
Norman NC Private Approved Boat Access 

Cornelius 

17534 Paradise Cove 
Norman NC Private Approved Boat Access 

Cornelius 

7983 Bluewater Bay 

Denver 
Norman NC Private Approved Boat Access 

16921 Jetton 
Norman NC Private Approved Boat Access 

Cornelius 

20205 Rainbow 
Norman NC Private Approved Boat Access 

Cornelius 

18924 Casual Cay 
Norman NC Private Approved Boat Access 

Cornelius 

3624 Gordon Terrell Norman NC Private Approved Boat Access 

128 Stone marker 
Norman NC Private Approved Boat Access 

Mooresville 

203 Balmoral 
Norman NC Private Approved Boat Access 

Mooresville 

266 South Fork 
Norman NC Private Approved Boat Access 

Mooresville 

290 Lake Mist 
Norman NC Private Approved Boat Access 

Mooresville 

173 Falmouth 
Norman NC Private Approved Boat Access 

Mooresville 
300 Lake Mist 

Norman NC Private Approved Boat Access 
Mooresville 

COMMENTS 

154 cu/yds 

108 cu/yds 

536 cu/yds 

222 cu/yds 

778cu/yds 

203cu/yds 

264cu/yds 

237 cu/yds 

222 cu/yds 

147cu/yds 

414cu/yds 

337 cu/yds 

149 cu/yds 

114cu/yds. 

420cu/yds 

111 cu/yds 

to. 
C 
l
v 
C 
l
v 
l
I 

C 
C 
C 
v 

t:I 
t< 
~ 
(" 

't 
t 
t:I 

c 
::l 
o 
H 
H 
f-' 
n 
f-' 
III 
I-

C 
I..... 
V. 
I..... 
"
C 
l
V. 



ANNUAL EXCAVATION REPORT - 2012 

(Excavation Authorized Under Section 6.0 - Excavation Programmatic Agreement (Filed 11/15/1998) 

COMM, PRIVATE OR EXCAVATION 

NAME ADDRESS LAKE STATE CONVEY STATUS PURPOSE 

Reiser 
8022 Blades Trail 

Denver 
Norman NC Private Approved Boat Access 

Schulze 
110 Greyfriars 

Norman NC Private Approved Boat Access 
Mooresville 

Melling 
21223 Lakeview Cir 

Norman NC Private Approved Boat Access 
Cornelius 

Harbor Watch HOA 
272 Harbor Ridge 

Norman NC Commercial Approved Stabilization 
Statesville 

Transco, LlC 
8218 Baytree 

Norman 
Denver 

NC Conveyance Approved line Crossing 

McCall 
135 Chestnut Tree 

Norman NC Private Approved Boat Access 
Mooresville 

Stone 
197 castaway Trail 

Norman NC Private Approved Boat Access 
Mooresville 

278 Doolie 
Miller 

Mooresville 
Norman NC Private Approved Boat Access 

Barger 
168 Great Point 

Norman 
Mooresville 

NC Private Approved Boat Access 

Bullock 
7935 Kings Shore 

Denver 
Norman NC Private Approved Boat Access 

Winward Point HOA 
10402 Quiet Bay 

Wylie NC Private Approved Boat Access 
Charlotte 

NC Division of Parks 6883 NC Hwy 126 
James NC Commercial Approved Public Access 

& Recreation Nebo 

McClean 
19731 Bustle 

Norman NC Private Approved Boat Access 
Cornelius 

Bowman 
136 Tranquil Cove 

Norman NC Private Approved Boat Access 
Mooresville 

Blitstein 
104 Sail High 

Norman NC Private Approved Boat Access 
Mooresville 

Gray 
9190 Greenwood 

Norman NC Private Approved Boat Access 
Terrell 

COMMENTS 

556 cu/yds 

625 cu/yds 

92 cu/yds 

450ft 

l,634ft 

556cu/yds 

1455 cu/yds 

1401 cu/yds 
I 

489 cu/yds 

260cu/yds 

l000cu/yds 

Pier 

174cu/yds 

688cu/yds 

12 cu/yds 

148cu/yds 
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NAME 

Bell 

Harrison 

Bien 

Steinfeld 

Schlavarelli 

Beller 

Elliott 

Haglund 

Martin 

Johnson 

Jack 

Breneman 

Collins 

Herold 

Griffin 

Weiner 

ANNUAL EXCAVATION REPORT - 2012 

(Excavation Authorized Under Section 6.0 - Excavation Programmatic Agreement (Filed 11/15/1998) 

COMM, PRIVATE OR EXCAVATION 

ADDRESS LAKE STATE CONVEY STATUS PURPOSE 

7821 Sail Pointe 
Norman NC Private Approved Boat Access 

Sherrills Ford 

20204 Lola 
Norman NC Private Approved Boat Access 

Cornelius 

112 Sail High 
Norman NC Private Approved Boat Access 

Mooresville 

8092 Energy 
Norman NC Private Approved Boat Access 

Catawba 

8197 Tranquil 
Norman NC Private Approved Boat Access 

Denver 

724 Beaten Path 
Norman NC Private Approved Boat Access 

Mooresville 

3200 Lake Shore 
Norman NC Private Approved Boat Access 

Denver 

16400 Grn Dolphin 
Norman NC Private Approved Boat Access 

Cornelius 

167 Park Crest 
Norman NC Private Approved Boat Access 

Troutman 

1462 Barron Pointe 
Wylie SC Private Approved Boat Access 

Rock Hili 

150 Stillwater 
Hickory NC 

Hickory 
Private Approved Boat Access 

Lot 6 Waterfall 
Keowee SC Private Approved Boat Access 

Seneca 

325 Petty Road 
Keowee SC Private Approved Boat Access 

Seneca 

318 Fernwood 
Keowee SC Private Approved Boat Access 

Seneca 

Lot 48 Bay Ridge 
Keowee SC Private Approved Boat Access 

Seneca 

Lot 33 Asherman 
Keowee SC Private Approved Boat Access 

Seneca -- - ~ 

COMMENTS 

212 cu/yds 

681 cu/yds 

310cu/yds 

740cu/yds 

7ncu/yds 

426 cu/yds 

611 cu/yds 

518 cu/yds 

SOOcu/yds 

170 cu/yds 

722 cu/yds 

41 cu/yds 

46cu/yds 

116 cu/yds 

42 cu/yds 

366cu/yds 
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ANNUAL EXCAVATION REPORT - 2012 

(Excavation Authorized Under Section 6.0 - Excavation Programmatic Agreement (Filed 11/15/1998) 

COMM, PRIVATE OR EXCAVATION 
NAME ADDRESS lAKE STATE CONVEY STATUS PURPOSE 

Mossburg 
326 Trottingwolf 

Keowee SC Private Approved Boat Access 
Sunset 

Crook 
1305 Emerald Water 

Keowee SC Private Approved Boat Access 
Salem 

Connors 
112 Woodsage 

Keowee SC Private Approved Boat Access 
Sunset 

COMMENTS 

212 cUtyds 

217cu/yds 

215 cu/yds 
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Location: 

9:30 AM 

10:00 AM 

10:30 AM 

12:00 N 

12:45 PM 

2:45 PM 

4:00 PM 

Keowee-Toxaway Hydro Relicensing 
(FERC Project No 2503) 

KEOWEE-TOXAWAY STAKEHOLDER TEAM MEETING 

Tuesday, March 26, 2013 

AGENDA 

Duke Energy Duncan/Greer Operations Center 
808 Duncan Reidville Road 
Duncan, SC 29334 

Preliminaries 

• Introductions 

• Safety Brief 

• Announcements 

• Meeting Summary Approval (Mar 13) 

• Action Items 

• Relicensing Schedule 

• Update on Resource Committee, Study Team, and Ad Hoc 
Committee Activities 

• Agenda Review 

Public Session 

Follow-up on Potential Open House on the Agreement in Principle 

Section 9.0 Water Quality 

• Agreements Section 

• Attachment E Source Water Protection Fund 

• Facts and Assumptions Sections 

Lunch 

Review: Stakeholder Team's Previously Suggested Modifications to 
the Following Sections of the Agreement in Principle 

5.0 Historic Properties 

6.0 Public Recreation and Erosion Enhancement 

8.0 Species Protection (Agreements Section) 

Wrap Up 

Adjourn 
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Stakeholder Team Meeting Summary 

Keowee-Toxaway Hydro Project Relicensing 

FERC No. 2503 

Date: Wednesday, March 26, 2013 
Location: Duke Energy Duncan Operations Center 

Team Members and Special Participants Present 

Juan Brown, Anderson Chamber 
Dyke Spencer, Anderson Chamber 
Jim Schoonover, AQD 
Chuck Smith, AQD 
Jen Huff, Duke Energy 
Jeff Lineberger, Duke Energy 
Bob Swank, FOLKS 
Ben Turetzky, FOLKS 
K.C. Price, Greenville Water 
Tom Berenz, Keowee Vineyards 
Jim Burgner, Keowee Vineyards 
Art Holbrooks, Oconee County 
Chris Brink, Pickens County 

Facilitators 

Ken Kearns, Kearns & West 

Marshall Brown, Pickens County 
Erin Owen, SCDHEC 
Bill Marshall, SCDNR 
Vivianne Vejdani, SCDNR 
Mark Dudley, SCDPRT 
Phil Gaines, SCDPRT 
Bob Faires, Seneca Light & Water 
Wes Cooler, SC Wildlife Federation 
Tony Niemeyer, The Reserve at Lake 

Keowee 
Van Whitehead, Upstate Forever 
Sandy Campbell, USACE 

Elana Kimbrell, Kearns & West 

Team Members and Special Participants Not Present 

Eastern Band of Cherokee Indians 
NOAA Fisheries 
Pickens Co. Water Authority 

Other Participants 

Hugh Barwick, Duke Energy 

SCDAH 
USFWS 
Warpath Development 

Tami Styer, Duke Energy 

9:30 a.m. Agenda Review, Announcements, and Safety Brief 

1. Kearns opened the meeting by welcoming participants, providing a safety briefing, 
and asking for announcements. He invited comments on the draft meeting summary 
from March 13. Smith indicated he would provide an edit bye-mail, and Marshall 
provided a written suggestion at the meeting. Turetzky asked for the summary to 
clarify he had suggested making the confidential natural resource data layer 
available to the public. With these changes, the summary will be marked as 
approved on KTRel. 

Action Item: Kimbrell will make the requested edits the March 13 meeting 
summary and mark it approved on KTRel. 

2. Kearns reviewed the action items from the March 13 meeting. Regarding Chris 
Brink's action item on county education programs, he will follow up on this after a 
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county meeting later in the week. Kearns will follow up on several Section 7.0 
questions related to the SMP General Permits and SMG Criterion 7 prior to the next 
meeting. Regarding electrical connections for docks, Lineberger noted some 
counties issue building permits for docks and in doing so, the counties have their 
qualified electrical inspectors inspect docks with electrical connections before the 
county permit is issued. Lineberger stated that if Oconee and/or Pickens County 
start requiring building permits for docks, Duke Energy will require lake use permit 
applicants to receive a building permit from the county before the company will issue 
its lake use permit. 

3. Lineberger also followed up on the action item to determine if the locations for state
listed botanical species needed to be in a confidential data layer: he proposed Duke 
Energy will review the Shoreline Management Plan (SMP) classifications and ensure 
they provide protection for plant species by changing the SMP classification to 
"Natural" where the species exist and are not already in a protected shoreline 
classification (e.g., Environmental or Natural). When the plants are found in Project 
Access Areas, they will be protected under the Recreation Management Plan. Duke 
Energy handed out draft revised language for Agreement 8.4.1, which the group later 
reviewed and approved. 

4. In responding to other action items from March 13, Marshall reported he discussed 
with others at SCDNR whether it is critical for Duke Energy to relocate Oconee bells 
threatened by erosion, and nearly everyone was in favor of Duke Energy's resources 
being used in other ways instead, such as for the Habitat Enhancement Program 
(HEP). Therefore the draft Agreement 8.4.2 can be deleted from the Agreement in 
Principle (AlP). 

5. Another action item was for Kearns to lead the development of the concept for an 
AlP Open House, which he and Duke Energy did and will report on during this 
meeting. Kearns also reminded the group that the next Stakeholder Team Meeting 
was moved from April 10 to April 11 (the next three meetings are April 11 at 
Wenwood, April 17 at Duncan, and April 22 at Wenwood) - in the April 11 meeting 
stakeholders will discuss water quantity, notably the scenarios developed by the 
Operating Scenario Committee. 

6. Kearns presented the AlP Open House concept and logistics developed so far for 
feedback from the stakeholders (see www.ktrel.com for a copy of the presentation). 
After reviewing schedules, including county council meeting days, Wednesday, May 
22 from 4:00 - 8:00pm was recommended, and the grand ballroom and hallway was 
reserved at the Madren Conference Center at Clemson University. Kearns 
suggested seven discussion stations (Welcome; Hydro Operations; Public 
Recreation; Shoreline Management/Historic Properties; Species Protection and the 
HEP; the Stakeholder Process and the FERC Relicensing; Water Quality and the 
Source Water Protection Program (SWPP)), and a separate room with chairs for an 
overview/introductory presentation that could be given several times throughout the 
evening. The concept is to have teams at each station to help answer questions: 
each with a lead from Duke Energy or one of its consultants, and several 
stakeholders who have been involved in that topic. There will also be materials at 
each station, including video displays in some cases. 

7. Kearns asked the group to consider and suggest additional issues to address or 
emphasize and materials and displays to use. 
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8. Turetzky suggested compiling photographs from the Resource Committee 
presentations and putting them in a loop on a TV. He also requested these 
photographs be made available to the stakeholders. 

9. Smith asked if attendees would be encouraged to follow a certain order in visiting the 
stations. Kearns responded he had assumed the station visits would not be 
structured, but they could be. Smith suggested considering what order might be 
preferable for those who are just wandering through and don't have specific stations 
they intend to visit. 

10. Schoonover encouraged Duke Energy to be very clear about how the lake levels 
work, and Burgner added they should explain what kind of impact drought conditions 
have on other areas upstream and downstream as well during periods when Keowee 
is at 790 feet above mean sea level (AMSL) . Turetzky added the public does not yet 
understand the Low Inflow Protocol (LIP), especially how the triggers work and how 
the Basin comes back out of a drought. He suggested focusing on misconceptions, 
such as those related to circulating water at Lake Jocassee. 

11. Cooler recommended inviting local legislators and offered to contact his 
representatives after Duke Energy has invited them, to ask them to attend. Turetzky 
concurred and added it might be beneficial to hold a separate session for elected 
officials so they do not have to contend with crowds. Gaines stated the South 
Carolina legislature will be in session on May 22 so an elected officials' session may 
have to be a different day. It was noted that the Stakeholder Team would likely also 
be encouraged to attend this session. Campbell mentioned the U.S. Army Corps of 
Engineers (USACE) puts together legislative briefing packages whenever there are 
operational changes so legislators are prepared for questions they may receive from 
their constituents. 

Action Item: Huff will discuss the idea of hosting a separate (two-hour) session for 
elected officials (possibly on Monday, May 20th

) with others at Duke Energy. 

12. Spencer emphasized the need to simplify materials as much as possible, and use 
clear and colorful graphics. He also stated he would send in a list of other 
suggestions. In this same vein, Swank emphasized the effectiveness of the pie chart 
graphics that have been used, which he believes are the easiest to understand. 
Whitehead added that a timeline graphic would be beneficial, and Cooler suggested 
Duke Energy's public relations department assist in reviewing materials. 

13. Schoonover noted stakeholders should consider their audience and choose what to 
focus on accordingly. Most of the public may not be interested in dissolved oxygen 
(DO) levels, for example (although, as Cooler pointed out, because of the location of 
the Open House there may be attendees from the university who may have more 
technical interests than the general public). 

14. Lineberger noted the Hydro Operations station should be called "Hydro Operations, 
Water Quantity, Lake Levels, & Drought Management" so the public will understand 
what topics are covered at that station. Kearns added the stations could also be 
numbered. 

15. Marshall raised the point that the Open House should highlight the public benefits 
from the relicensing, such as what resources will be better protected and how, and 
what improvements will be made. Niemeyer added that Duke Energy should have a 
large aerial map of the lake showing all the access points, with a chart listing all the 
improvements at each. 
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16. Gaines indicated the importance of ensuring everyone at each station team is on the 
same page and has the same information, by developing talking points for them to 
use. 

17. Campbell suggested making it very clear the Stakeholder Team has been meeting 
as long as it has (e.g., with statistics on number of meetings) and there has been 
significant, substantive collaboration, so the public recognizes their interests have 
truly been represented. Price added it might be useful to have an additional station 
focused on delivering a water conservation message and describing what water 
utilities are doing to promote the LIP, as well as where the public water supply comes 
from . 

18. Turetzky recommended the avian, mammal, and wetland survey information be 
displayed. He also mentioned developing a two-page summary that could be placed 
at each station for attendees to take with them. He cautioned Duke Energy that some 
members of the public may come to try to persuade other members of the public of 
their views, and bring handouts and petitions with them. 

19. Brink raised the idea of a sign at the front of the room with the list of stakeholders, 
their position in their organizations, and perhaps their photograph, so public 
attendees will know who to turn to with their questions. Huff offered Duke Energy 
could provide shirts for the stakeholders to wear to identify them. The group was 
amenable to this idea. It was suggested perhaps Duke Energy should wear one color 
and the other stakeholders another. 

Action Item: Duke Energy will provide shirts for the stakeholders to wear at the 
AlP Open House. 

20. Kearns stated he and Duke Energy would continue to develop plans for the Open 
House, and perhaps discuss it further at the next Stakeholder Team meeting. 
Stakeholders were asked to send any additional comments on the Open House, 
especially on the materials to use, and note if they wanted to volunteer for any 
stations, to Kearns by close of business on April 5. 

Action Item: Stakeholders will email any additional suggestions on the AlP Open 
House, and if they would like to volunteer to work at a particular station, to Kearns 
by COB on April 5. 

Section 9.0: Water Quality 

21 . Styer gave an overview of the Water Quality RC's recommendations and explained 
the evolution of the Source Water Protection Program (SWPP) concept described in 
Attachment E. Initially Duke Energy proposed a program much like the Habitat 
Enhancement Program (HEP) . However the RC modified this proposal such that the 
SWPP became a separate, 501 (c)(3) non-profit consortium. Another change made 
since the Stakeholder Team last discussed water quality was that the RC concurred 
with Duke Energy's new proposal to conduct DO monitoring during the month of 
August every year of the New License (the month when DO is expected to be 
lowest). Thus, although Duke Energy has already provided assurances the hydro 
station flow releases meet DO standards, having a requirement to conduct 
monitoring could help SCDHEC develop its Section 401 Water Quality Certification. 

22. Burgner asked if Duke Energy has considered non-continuous types of monitoring 
for other parameters besides DO, since DO is not an issue at these lakes. Styer 
responded DO is the only standard FERC requires Duke Energy to meet because it 
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is the only one potentially affected by Project operations. Also, Duke Energy and 
FOLKS already conduct monthly monitoring of other parameters as part of other 
efforts. 

23. Whitehead asked if the Section 401 certification will cover the life of the License, 
since they normally last only a few years. Owen thinks it will cover the life of the 
License, as long as there are no substantial changes in operations during that time. 

24. The group reviewed Section 9.0 and suggested changes. 

25. Fact #3: line 14 on page 9-1, add "generally" in front of "lower DO;" line 21, remove 
"highly;" and line 22 should say, "hydroelectric flow releases." 

26. Fact #4: line 28 on page 9-1, "non-point sources" should not be plural, and 
"waterside septic system source" should be waterside septic system sources. 

27. Marshall asked if the Section 401 certification applies to maintaining the state's Trout 
Put, Grow, and Take classification at Jocassee. Huff noted the Section 401 
certification standards apply to the releases from the dams. 

Action Item: Owen will confirm with Chuck Hightower that the Section 401 
certification does not include maintenance of the Trout Put, Grow, and Take 
classification at Jocassee. 

28. Assumption #2: line 13, change to "Significant increases in both non-point and point 
sources pollution could threaten ... " 

29. Agreement 9.1: The 60-day requirement to complete the report was changed to 90 
days. Agreement 9.2: the first sentence, move "the Licensee will provide" to after 
"Provided that FOLKS, Greenville Water, and Seneca Light & Water are Parties to 
the RA, the Licensee will provide within two years ... " 

30. Faires expressed the desire to consider Agreement 9.2 further before agreeing. 
Kearns clarified the only obligation included in the text is that if the organizations 
listed do not sign the RA, Duke Energy will not fund the SWPP since it would not be 
required by FERC, and that three entities named are those with the biggest 
perceived stake in protecting water quality. Turetzky noted FOLKS would like to have 
a meeting with Greenville Water and Seneca Light & Water to discuss what the 
expectations would be for the SWPP, depending on the amount of funding Duke 
Energy provides. FOLKS would also be satisfied to be the only organization 
specifically named in Section 9.2. Kearns noted that stakeholders can talk informally 
about whether they intend to sign the RA or not prior to the actual signing. 

Action Item: Faires and Price will discuss Agreement 9.2 with their management 
before the Stakeholder Team Meeting on April 11 to determine what would make 
the signing requirement more acceptable. 

31. Whitehead asked if the Water Quality RC has considered using an existing 
community foundation instead of having all the annual reporting obligations of a 
501 (c)(3) organization. Turetzky explained the RC has considered this and 
determined a new, autonomous consortium is preferable because the costs won't be 
very high, and it won't carry the negative associations that existing organizations 
may have for some people. 

32. Schoonover asked for clarification on how the funding will continue after Duke 
Energy's one-time contribution is spent. Turetzky explained the funding scheme is 
not yet articulated, but the concept is to ask the water suppliers to make an annual 
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contribution proportional to their withdrawals, as an investment in the quality of their 
product and to keep treatment costs down, and from the counties as well, as 
property values are tied to water quality. The consortium would also seek matching 
grants. The current recommendation is to include these details in the charter, once 
the organization is formed. 

33. Smith expressed some concern about not having any details on funding in the AlP, 
and offered the document should state, at a minimum, "The sources of continued 
funding will be subject to development by the consortium." Huff proposed identifying 
FOLKS in the AlP as the group charged with overseeing the formation of the 
consortium. Turetzky and Swank agreed to this, although they would like it to be 
clear other organizations are welcome to participate as much as they like as well. 

34. Schoonover asked what general level of funding might be required for repairing 
septic systems. Turetzky stated the average repair is $5,000, He pointed out 
SCDHEC and the Environmental Protection Agency both estimate 20 percent of all 
septic systems are in a state of failure at anyone point in time. 

35. Lineberger requested an addition to Attachment E of "The Licensee's funding will not 
be used to offset repair costs for septic systems of financially-capable owners," at the 
end of the bullet on page E-2 that starts with, "Development of a "Find-and-Fix Failed 
Septic Systems." 

36. The group continued its review of Attachment E. 

37. Price asked if the information in Attachment E, which stipulates what conditions must 
be met to obtain Duke Energy's funding for the SWPP, could be merged with the AlP 
so the attachment is no longer needed. Others did not express interest in eliminating 
Attachment E. 

38. Cooler asked if anything in Attachment E precludes the use of funds for other 
activities. Huff indicated other activities are not precluded. Lines 15-16 on page E-2 
will be modified to clarify funding may be used for other initiatives as well. 

39. Price asked if the name of the consortium needed to be included. The group agreed 
to take it out and refer to it as the "clean water consortium" or lithe consortium" 
throughout. 

40. Under "SWPP Administration," change "consistent with achieving the goals specified 
below" to "consistent with the focus areas described below." 

41. Huff noted in the first bullet under "SWPP Focus Areas," the numbers in HSPF1 and 
EFDC2 should be superscript. Also in that bullet (line 2 of page E-2), "mainstem" will 
be changed to "main channel." 

42. Schoonover asked if the bullet (lines 24-26 on page E-2) regarding educational 
outreach would extend to waste from farms. "Pet waste" will be changed to "animal 
waste." 

43. Line 27 on page E-2: change to "state and local government entities." 

Section 5.0: Historic Properties 

44. Agreement 5.1.1: Huff added two more archaeological sites to the list of those Duke 
Energy will monitor. 
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45. It was noted Kearns will review the AlP to be sure appropriate access areas are 
written as "Project Access Area" throughout. 

Section 6.0: Public Recreation 

46. Page 6-1, line 21: change "Mile Creek Park" to "Mile Creek County Park." 

47. Fact #6: spell out Access Area Improvement Initiative the first time it is mentioned in 
the main text (it is used in the table above it) and abbreviate it after that - except for 
in the title of Agreement 6.1 .2. 

48. Agreement 6.1, line 7: remove "included." 

49. Agreement 6.1.1 .2, line 23: Huff explained the one year timeframe is different from 
the other timeframes in the AlP, which are largely two years, because in other 
instances Duke Energy is providing funding, and two years is required because of 
their budget cycle (in case the New License is awarded at the end of the year and 
Duke Energy's budget for the next year is already set). SCDPRT agreed that one 
year was satisfactory in this instance. 

50. Agreement 6.1 .1.7: Spell out Oconee Nuclear Station the first time it is used (line 8) 
and abbreviate it after that (lines 13-14); highlight "approximately X ac" and move 
that phrase to after "incorporate the site ... " 

51 . Agreement 6.1.2.1, lines 20 and 21: change to Mile Creek County Park and South 
Cove County Park. 

52. Agreement 6.1.5: add the phrase "during the period of the New License" after "the 
new study will be conducted the following year" to clarify when Duke Energy is 
agreeing to do this. 

53. Marshall asked if there might be ways to communicate to the public which areas are 
designated for bank fishing. Kearns suggested Marshall propose language for this if 
he would like to. 

Action Item: Marshall will consider what could be included in Agreement 6.1.4 to 
help indicate to the public where bank fishing is permitted. 

54. Agreement 6.1.10: change "Sites" to "Areas" in the title. 

55. Agreement 6.2.1: Add to the end, "SCDPRT will enter into this lease agreement 
within two years following issuance of the New License." 

56. Turetzky asked if the suggestions concerning the "informal" recreation area at 
Oconee Nuclear Station (ONS) not mentioned in the AlP are still under 
consideration. Lineberger noted Agreement 6.1.1.7 references one of these, and 
confirmed they have not received final answers from ONS. 

Action Item: Lineberger will follow up with ONS regarding Turetzky's suggestions 
regarding fishing access and the swimming beach. 

Section 8.0: Species Protection 

57. Barwick explained his proposed changes in response to his action items from the 
March 13 Stakeholder Team Meeting and handed out a copy of the language. Duke 
Energy is proposing to address both "state-listed and priority botanical species at 
known sites within the Project Boundaries" in the Facts section. It was confirmed that 
the species addressed will include any added to this list as it changes over the years. 
It may also be useful to add "state-listed" to the list of definitions in the AlP. 
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58. The group confirmed Agreement 8.4.2 will be deleted. 

59. Agreement 8.5.1, line 33: capitalize "party." 

60. Agreement 8.5.3: Barwick provided another handout with proposed language 
regarding protections related to fish entrainment, while reminding the group the fish 
entrainment study is not complete (although it has been running for nine months, 
including the period of time following spawning when entrainment was likely to be at 
its highest levels for the year) . Duke Energy's proposal, reached in part through 
discussions with a consultant who has experience with using this method at another 
project, is to reduce entrainment by turning off or redirecting lighting and adding 
lights downstream to attract fish away from the immediate tailwaters. Duke Energy 
proposes to test this for a year using currently installed monitoring equipment before 
consulting with the SCDNR on whether to continue. Barwick would like to begin this 
test relatively soon, so the phrase "no later than September 2013" will be added. 

61 . Huff suggested for the proposed language removing the abbreviation for Jocassee 
and removing the hyphen in "turning-off." 

62. Kimbrell suggested clarifying the location "where they may be less vulnerable to 
being entrained." The sentence will be changed to "!Q..where they may be less 
vulnerable ... " Huff added "tailrace" should be "tailwater." 

63. Lastly, Barwick handed out a proposal regarding reservoir stability for spring fish 
spawning, to be included under "Fish Species" as Agreement 8.5.4. He has been 
discussing this "safety net" with SCDNR for some time. Marshall suggested adding 
"under normal conditions" after "observed." 

Action Item: Kearns will make the changes suggested to Sections 5.0, 6.0, 8.0, and 
9.0, and Attachment E of the draft AlP. 

Summary of Action Items 

64. Kimbrell will make the requested edits the March 13 meeting summary and mark it 
approved on KTRel. 

65. Huff will discuss the idea of hosting a separate (two-hour) session for elected officials 
(possibly on Monday, May 20th

) with others at Duke Energy. 

66. Duke Energy will provide shirts for the stakeholders to wear at the AlP Open House. 

67. Stakeholders will email any additional suggestions on the AlP Open House, and if 
they would like to volunteer to work at a particular station, to Kearns by COB on April 
5. 

68. Owen will confirm with Chuck Hightower that the Section 401 certification does not 
include maintenance of the Trout Put, Grow, and Take classification at Jocassee. 

69. Faires and Price will discuss Agreement 9.2 with their management before the 
Stakeholder Team Meeting on April 11 to determine what would make the signing 
requirement more acceptable. 

70. Marshall will consider what could be included in Agreement 6.1.4 to help indicate to 
the public where bank fishing is permitted. 

71. Lineberger will follow up with ONS regarding Turetzky's suggestions regarding 
fishing access and the swimming beach. 
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72. Kearns will make the changes suggested to Sections 5.0,6.0,8.0, and 9.0, and 
Attachment E of the draft AI P. 
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From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: March 13 Stakeholder Team Meeting Summary
Date: Thursday, June 13, 2013 8:56:35 AM

Stakeholder team
 

From: Elana Kimbrell [mailto:ekimbrell@kearnswest.com] 
Sent: Wednesday, March 27, 2013 9:11 AM
To: Chuck and Dee Smith; Ken Kearns
Cc: JimSchoonover; 'Jim Schoonover'; Huff, Jennifer R; Lineberger, Jeff
Subject: RE: March 13 Stakeholder Team Meeting Summary
 
Got it. Thanks Chuck.
 
Elana Kimbrell
Direct line: 202-448-8777
Cell: 808-779-7522
 

From: Chuck and Dee Smith [mailto:chuckandee@bellsouth.net] 
Sent: Tuesday, March 26, 2013 7:30 PM
To: Ken Kearns; Elana Kimbrell
Cc: JimSchoonover; 'Jim Schoonover'; Jennifer Huff; Lineberger, Jeff
Subject: March 13 Stakeholder Team Meeting Summary
 
Ken,
 
          “Fix” to the subject meeting summary, as promised at today’s meeting.  Page
2, para 6, fifth line, following existing terminating sentence, add following sentence:
 
          “Smith responded that the RUN Study data for visitors to Lake Keowee’s
access areas demonstrated that there is only a single-digit public interest for
additional commercial recreation facilities, which he characterized as ‘insignificant’ in
the context of the totality of interests expressed by visitors.”
 
          Again, I apologize for not getting to this earlier and having it to you prior to
today’s meeting.  I’ll try to do better in the future.
 
Chuck

mailto:/O=DUKEENERGY/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=JAR1434
mailto:Nancy.Jessen@duke-energy.com
mailto:chuckandee@bellsouth.net


From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: KT Stakeholder Team: Request for RSVPs
Date: Thursday, June 13, 2013 8:55:33 AM

Stakeholder team

From: Dobrasko, Rebekah [mailto:Dobrasko@SCDAH.STATE.SC.US] 
Sent: Wednesday, April 03, 2013 3:45 PM
To: Elana Kimbrell
Subject: RE: KT Stakeholder Team: Request for RSVPs
 
Hi Elena!  I should let you know that I am leaving the SC SHPO, and Elizabeth Johnson will be the
new staff contact for the Keowee-Toxaway project.  Her phone number is 803-896-6168 and her e-mail
is emjohnson@scdah.state.sc.us.
 
Thanks,
 
Rebekah
 

Rebekah Dobrasko, Supervisor 
Compliance, Tax Incentives, and Survey

State Historic Preservation Office 
South Carolina Department of Archives and History 
8301 Parklane Road 
Columbia, SC  29223

803.896.6183 [telephone] 
803.896.6167 [fax]

 

From: Elana Kimbrell [mailto:ekimbrell@kearnswest.com] 
Sent: Wednesday, April 03, 2013 3:34 PM
To: Aaron Gadsby; Art Holbrooks; Ben Turetzky; Ben Turetzky; Bill Bailey; Bill Marshall; Bill Smith; Bob
Faires; Bob Swank; Buddy Thompson; Chris Brink; Chris Starker; Chuck Hightower; Chuck Smith; Dave
Hargett; gilstrap4@gmail.com; David Bereskin; Dyke Spencer; Elana Kimbrell; Erin Owen;
George.O.Bramlette@usace.army.mil; Jeff.Lineberger@duke-energy.com; Jen Huff; Jim Burgner; Jim
Schoonover; Juan Brown; K.C. Price; Ken Kearns; Mark Cantrell; Mark Dudley;
marshallb@co.pickens.sc.us; Mike.Mastry@noaa.gov; Phil Gaines; Prescott.Brownell@noaa.gov;
Dobrasko, Rebekah; Sandra.M.Campbell@usace.army.mil; Tom Berenz; Tim Roberson; Tony Niemeyer;
Tyler Howe; Van Whitehead; Vivianne Vejdani; Wes.Cooler@mac.com; keith.finley@duke-energy.com
Subject: KT Stakeholder Team: Request for RSVPs

Greetings Stakeholder Team,
 
Please RSVP to me by COB this Friday, April 5th if you plan to attend the Stakeholder Team
meeting next week Thursday, April 11th (starting at 9:30am at Wenwood  Operations Center).
Thank you!
 
Sincerely,
Elana

mailto:/O=DUKEENERGY/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=JAR1434
mailto:Nancy.Jessen@duke-energy.com
mailto:Dobrasko@SCDAH.STATE.SC.US
mailto:emjohnson@scdah.state.sc.us
mailto:ekimbrell@kearnswest.com
mailto:gilstrap4@gmail.com
mailto:George.O.Bramlette@usace.army.mil
mailto:Jeff.Lineberger@duke-energy.com
mailto:marshallb@co.pickens.sc.us
mailto:Mike.Mastry@noaa.gov
mailto:Prescott.Brownell@noaa.gov
mailto:Sandra.M.Campbell@usace.army.mil
mailto:Wes.Cooler@mac.com
mailto:keith.finley@duke-energy.com


 
Elana Kimbrell 
Senior Associate 
Kearns & West, Inc. 
1110 Vermont Avenue NW Suite #950 
Washington, DC 20005 
  
Direct line: 202-448-8777
Cell: 808-779-7522 
Check out our website: www.kearnswest.com 
  
Please consider the environment before printing this email, and print double-sided

 

http://www.kearnswest.com/


Jessen. Nancy S 

From: 
Sent: 
To: 

Cc: 

Subject: 
Attachments: 

Categories: 

Ken Kearns [kkearns@kearnswest.com] 
Monday, April 08, 2013 5:22 PM 
Aaron Gadsby; Art Holbrooks; Ben Turetzky; Ben Turetzky; Bill Bailey; Bill Marshall; Bill Smith; 
Faires, Rick - seneca.sc; Bob Swank; Buddy Thompson; Chris Brink; Chris Starker; Chuck 
Hightower; Chuck Smith; Dave Hargett; gilstrap4@gmail.com; David Bereskin; Dyke Spencer; 
Elana Kimbrell; emjohnson@scdah.state.sc.us; Erin Owen; 
George.O.Bramlette@usace.army.mil; Lineberger, Jeff; Huff, Jennifer R; Jim Burgner; Jim 
Schoonover; Juan Brown; K.C. Price; Ken Keams; Mark Cantrell; Mark Dudley; 
marshallb@co.pickens.sc.us; Mike.Mastry@noaa.gov; Phil Gaines; 
Prescott.Brownell@noaa.gov; Sandra.M.Campbell@usace.army.mil; Tom Berenz; Tim 
Roberson; Tony Niemeyer; Tyler Howe; Van Whitehead; Vivianne Vejdani; 
Wes. Cooler@mac.com 
Finley, Keith A; Garrison, Brett A; Bruce, Ed; Galleher, George A; Hall, Joe S; Reagan, Kelvin 
K; Styer, Tami C; Barwick, Hugh; Jessen, Nancy S; Jolley, Scott 
RE: Apr 11 Stakeholder Team Meeting at Wenwood - Homework 
Sections 2.0 3.0 LIP MEP 04-11-13 DRAFT FOR REVIEW.pdf 

action required 

As indicated in the Apr 4 email below, I've attached a review copy of Sections 2.0,3.0, LIP and MEP. Please review and 
bring a copy to the Apr 11 Stakeholder Team meeting. 

In the attached, the track changes shown in red are those I made based on your suggestions at earlier meetings. These 
"red" changes are already in the latest AlP version on KTRel. It also includes Duke Energy proposed changes shown by 
track changes in blue. The "blue" changes are not yet in the AlP. 

To my eye, Duke's changes seem to be 1) changing the latest scenario reference to Blend2D from Blend2C with the 
various levels, etc., that go with it, 2) fixing the time when certain actions will take place instead of their being 
dependent the timing of ONS modifications, and 3) lots of instances of "getting the words right." 

The Blend2D scenario will be reviewed by the OSC on Apr 10 and by the Stakeholder Team on Apr 11. 

See y'aillater this week. 

Ken 

From: Ken Kearns 
Sent: Thursday, April 04, 2013 2:04 PM 
To' 'Aaron Gadsby" 'Art Holbrooks" 'Ben Turetzky" 'Ben Turetzky" 'Bill Bailey" 'Bill Marshall" 'Bill Smith" 'Bob Faires" • , , , I , , , , 

'Bob Swank'; 'Buddy Thompson'; 'Chris Brink'; 'Chris Starker'; 'Chuck Hightower'; 'Chuck Smith'; 'Dave Hargett'; 
'gilstrap4@gmail.com'; 'David Bereskin'; 'Dyke Spencer'; Elana Kimbrell; 'emjohnson@scdah.state.sc.us'; 'Erin Owen'; 
'George.O.Bramlette@usace.army.mil'; 'Jeff.Lineberger@duke-energy.com'; 'Jen Huff; 'Jim Burgner'; 'Jim Schoonover'; 
'Juan Brown'; 'K.C. Price'; 'Ken Kearns'; 'Mark Cantrell'; 'Mark Dudley'; 'marshallb@co.pickens.sc.us'; 
'Mike.Mastry@noaa.gov'; 'Phil Gaines'; 'Prescott.Brownell@noaa.gov'; 'Sandra.M.Campbell@usace.army.mil'; 'Tom 
Berenz'; 'Tim Roberson'; 'Tony Niemeyer'; 'Tyler Howe'; 'Van Whitehead'; 'Vivianne Vejdani'; 'Wes.Cooler@mac.com' 
Cc: 'Finley, Keith A (Keith.Finley@duke-energy.com),; 'brett.garrison@duke-energy.com'; 'Bruce, Ed (Ed.Bruce@duke
energy.com),; 'George.Galleher@duke-energy.com'; 'Hall, Joe S (Joe.HaIl2@duke-energy.com),; 'Reagan, Kelvin K 
(Kelvin.Reagan@duke-energy.com),; 'Styer, Tami C (TamLStyer@duke-energy.com),; 'Barwick, Hugh 
(Hugh.Barwick@duke-energy.com),; 'Camille Jessen (nancy.jessen@duke-energy.com),; 'ScottJolley@duke-energy.com' 
Subject: Apr 11 Stakeholder Team Meeting at Wenwood - Homework 
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KT Stakeholder Team Members 

The Apr 11 Stakeholder Team meeting agenda has been posted to KTRel. We will be reviewing edits to the following AlP 
sections: 

• Normal Operating Ranges for Reservoir Levels (Section 2.0) 

• Actions to Support Water User Needs (Section 3.0) 

• Low Inflow Protocol (Attachment B) 

• Maintenance and Emergency Protocol (Attachment D) 

• Erosion (Section 7.4) 

• Entrainment (Section 8.5.3) 

• Spawning (Section 8.5.4) 

• Water Quality (Section 9.0) 

• Source Water Protection Program (Attachment E) 

• Whew! 

Please Bring These to the Apr 11 Meeting 

• Copies of the two documents marked "DRAFT FOR REVIEW" located in the KTRel Apr 11 Stakeholder Team 
Meeting folder. Click on the "SH Mtg Apr 11" tab at the top of any KTRel page to locate the documents. NOTE: 
the document including Sections 2,3, LIP, and MEP may not be available until late Monday. 

Please Do These BEFORE the Apr 11 Meeting 

• Review at least the EDITS to documents marked "DRAFT FOR REVIEW in the KTRel folder. 

Please note the meeting will begin at 9:30 AM at Wenwood Operations in Greenville 

The meeting will be held at Duke's Wenwood Operations Center in Greenville. The directions are in the "Directions" 
folder (under "Shared Documents") on KTRel. 

Please contact Elana or me with questions and comments. Look forward to seeing you there. 

Ken Kearns 
703-639-0107 
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This document is a draft of a potential future non-binding agreement between stakeholders involved in 
Keowee-Toxaway Hydro Project relicensing. It is submitted as a trial balloon and a work in progress. 
Under the Stakeholder Team's Charter, trial balloons may be withdrawn, in whole or in part, at any time. 

2.0 Normal Operating Ranges for Reservoir Levels 

2 Facts 

3 1. Unless stated otherwise, all elevations listed in this Section 2.0 are relative to the top 
4 of the spillway (including floodgates) with 100.0 ft (local datum) equal to Full Pond 
5 Elevation - 1,110.0 ft above mean sea level (AMSL) for Lake Jocassee and 800.0 ft 
6 AMSL for Lake Keowee. 

7 2. The Existing License allows reservoir levels to vary between 100 ft local datum / 800 
8 ft AMSL and 75 ft local datum /775 ft AMSL for Lake Keowee and between 100 ft 
9 local datum / 1100 ft AMSL and 70 ft local datum / 1080 ft AMSL for Lake Jocassee. 

10 There are no target or guide curves required in the Existing License. 

11 3. Lake Jocassee is operated between 100.0 ft local datum / 1100 ft AMSL and 70.0 ft 
12 local datum / 1080 ft AMSL , and Lake Keowee is typically operated between 100.0 
13 ft local datum / 800 ft AMSL and 94.6 ft local datum / 796.4 ft AMSL which is the 
14 existing normal operational low level for Oconee Nuclear Station (ONS). 

15 4. The pie chart below shows the water storage for each reservoir based on current 
16 operational practices and new bathymetric data collected in 2010. The Keowee 
17 Storage below 94.6 ft local datum /796.4 ft AMSL is not currently usable. 

18 

Water Storage (ac-ft) 

• Jocassee Development 
Usable Storale (100.0 ft 
to 70.0ft) 

• Keowee Development 
Usable Storale (100.0 ft 
to 94.6ft) 

• Keowee Development 
Storale (94.6 ft to 75.0 ftl 

Tobll Storale = 590,271 ac-ft 
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This document is a draft of a potential future non-binding agreement between stakeholders involved in 
Keowee-Toxaway Hydro Project relicensing. It is submitted as a trial balloon and a work in progress. 
Under the Stakeholder Team's Charter, trial balloons may be withdrawn, in whole or in part, at any time. 

5. The current Critical Reservoir Elevations accounting for the two existing public water 
2 supply intakes (Seneca Light & Water and Greenville Water), the ONS operating 
3 constraint, and hydroelectric operations are as follows: 

Development 
Critical Reservoir Elevation 

(ft local datum I ft AMSL) 
Lake Jocassee 70.0 11080.0 
Lake Keowee 94.6 / 794.6 

4 

5 The current required levels for boat ramp operation at Licensee-owned Project { Deleted: public 

6 h.~cess h rf}9§ .9.!'~ !i§ JQllo_V!'~: ___________________________ _______________ " - - -I Deleted: a 

Development I Proi!i!ct Access Ar!i!a 
Required Reservoir Elevation 

(tt local datum 1ft AMSL) 
Lake Jocassee 70.0 / 1080.0 
Lake Keowe~ 

Wamath 89.3 I 7a9.3 
Cane Creek 88.6/788.6 
Stamo Creek 88.1/788.1 
Keowee Town 90.3/790.3 
Fall Creek 89.6/789.6 
Crow Creek 88.1/788.1 
South Cove 86.71786.7 
Hiah Falls 91 .4/791.4 
Mile Creek 89.8/789.8 

7 

8 L There are no industrial water intakes on Project reservoirs. 

-l Deleted: a 

---i Deleted: 'Ii 
90.0 / 790.0 

9 7. ..IIJ.~ ~!i9 J~rf}f}~ p_r9ie9t (F:.~139 J':!q.)]_4j)) ~!iU~~s_ ~C!~e_ 4q~a_s?f}f} _a~ JtSJ9'!Yf}r _________ - { Deleted: , but t 
~----~----------------~ 

10 reservoir for pumped storage operation. 

11 8. Operations at Jocassee Pumped Storage Station and the Bad Creek Project can 
12 cause reservoir level fluctuations throughout the day. 

13 9. The Licensee is party to an agreement (the 1968 Agreement) with the USACE and 
14 SEPA that attempts to balance usable water storage between the Project and the 
15 USACE's downstream Hartwell and J. Strom Thurmond hydroelectric projects. 

16 10. The Licensee's website (http://www.duke-energy.com/lakes/levels.asp) provides the 
17 following level information for Project reservoirs: Actual Elevation, Target Elevation, 
18 Normal Minimum Elevation, Normal Maximum Elevation, 13-month historical 
19 elevations, and any special messages appropriate to a current situation. The Actual 
20 Elevations are measured at the hydro stations and are updated every 20 minutes. 
21 Actual Elevations and any special messages are also available on a toll-free 
22 telephone system. 
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This document is a draft of a potential future non-binding agreement between stakeholders involved in 
Keowee-Toxaway Hydro Project relicensing. It is submitted as a trial balloon and a work in progress. 
Under the Stakeholder Team's Charter, trial balloons may be withdrawn, in whole or in part, at any time. 

Assumptions 

2 1. Project operations will keep the level for each reservoir between the reservoir's 
3 Normal Maximum Elevation and Normal Minimum Elevation unless the Licensee is 
4 operating in the Low Inflow Protocol (LIP) (Le., drought conditions - see Attachment 
5 B), Maintenance and Emergency Protocol (MEP) (see Attachment C), or other 
6 temporary condition as may be approved by the FERC. 

7 2. Primary considerations for setting the Normal Minimum Elevations are: 

8 • Low enough to allow drawing the reservoir down to some extent when substantial 
9 precipitation is expected to reduce the probability of spilling; 

10 • Low enough to use portions of the reservoirs' storage during relatively dry 
11 periods without triggering the LIP frequently; 

12 • High enough to ensure all public water supply and regional power station water 
13 intakes located on the reservoirs are fully usable; and 

14 • High enough to ensure the majority of the boat ramps at the Licensee-owned 
15 public access areas located on the reservoirs are operational. 

16 3. The Normal Maximum Elevations will be set at the Full Pond Elevations to maximize 
17 normal usable storage capability of the reservoirs. 

18 4. During operations in the LIP, the Normal Minimum Elevations will be lowered during 
19 each stage of the LIP (see Attachment B) until the Critical Reservoir Elevations listed 
20 in the LIP are reached . 

21 Agreements 

22 2.1 Normal Operating Ranges for Reservoir Level§. 

23 Except when operating in some stages of the LIP, the MEP, or other temporary 
24 condition as may be approved by the FERC, the Licensee will operate the Project in 
25 accordance with the following Normal Minimum Elevations and Normal Maximum 
26 Elevations: 
27 

28 

29 

Reservoir 

Lake Jocassee 

Lake Keowee 

Normal Maximum Elevation Normal Minimum Elevation 
(ft local datum 1 ft AMSL) (ft local datum 1 ft AMSL) 

100.0 / 1110.0 86.0 11096.0 

100.0 1 800.0 9§,0 1 796.Q. fWIP: Blend?J2L 

2 - 3 

Deleted: 5 

'-~ _ Deleted: 5 
,- ?-----------------------~ Deleted: . 

Deleted: C 

Deleted: 0 



This document is a draft of a potential future non-binding agreement between stakeholders involved in 
Keowee-Toxaway Hydro Project relicensing. It is submitted as a trial balloon and a work in progress. 
Under the Stakeholder Team's Charter, trial balloons may be withdrawn, in whole or in part, at any time. 

3.0 Actions to Support Water User Needs 

2 Facts 

3 1. Except for Bad Creek and Jocassee Pumped Storage Hydro Stations, there are no 
4 water intakes on Lake Jocassee. 

5 2. Two public water suppliers (Seneca Light & Water and Greenville Water) own and 
6 operate water intakes on Lake Keowee. 

7 

8 

9 

10 
11 

12 
13 
14 

15 
16 

17 

18 

19 
20 

• City of Seneca (through its municipal water and power system Seneca Light & 
Water) - Prior to the construction of the Project, the City of Seneca's water 
intake was located on the Little River in an area to be inundated by the 
Project. The Licensee relocated the City's water intake as part of Project 
construction. A 1969 agreement between the Licensee and the City of 
Seneca permits water withdrawals from Lake Keowee for the City of Seneca's 
m unicipal purposes in such quantities as the City may require for the 
purposes of sale to its customers of its utilities system. Seneca's existing 
water intake has a maximum instantaneous pumping capacity of ~Millio_n _ 
Gallons per Day (MGD). Seneca's average daily withdrawal for 2010 was 7 
MGD, The Existing License application to the Federal Power Commission 
and the Existing License both briefly reference water supply as one of the 
diversions of flow as a result of Project construction. This reference is to the 
City of Seneca's relocated water treatment facility. 

• Greenville Water (GW) - A 1973 agreement (approved by the FERC in a 
1974 order) between the Licensee and GW currently permits GW withdrawals 
of 100 MGD for a Maximum Day and 60 MGD for an Average Day, as of 
2010. Beginning in 2020, the agreement reaches its maximum quantities and 
permits GW withdrawals of 150 MGD for a Maximum Day and 90 MGD for an 

Deleted: use. 

Deleted: but the agreement does not 
specify the ultimate capacity limit 

Deleted: 20 

21 
22 

23 
24 
25 
26 
27 
28 
29 
30 

Average Day. Of those 2020 amounts. Ule 1973 agreement estimates 1 Deleted:T 

.apportj~n ments of 50 MGD for a Maximum Day withdrawal and 30 MGD ! Deleted: also 

Average Day.withdrawals !QPickens CountY.. GW's existing intake has a _ _ Deleted: the 

maximum designed instantaneous pumping capacity of .150 MGD. GW's "'-,- Deleted: between Greenville and 
average daily withdrawal for 2010 was 34 MGD. - - - - - - - - - - - - - -, ' >--D-e1-e-te-d:-ie-s-------~ 

31 3. The Existing License has no requirements for minimum flow from the Project's 
Deleted: 60 

32 reservoirs except leakage flow (approximately 32 MGD (50 cubic feet per second 
33 (cfs))1 from Keowee Hydro Station into Hartwell Lake in accordance with an 
34 agreement between the Licensee and the South Carolina Department of Health and 
35 Environmental Control (SCDHEC) dated December 6, 1995. 
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This document is a draft of a potential future non-binding agreement between stakeholders involved in 
Keowee-Toxaway Hydro Project relicensing. It is submitted as a trial balloon and a work in progress. 
Under the Stakeholder Team's Charter, trial balloons may be withdrawn, in whole or in part, at any time. 

4. The Licensee is party to an agreement with the USACE and the SEPA (1968 
2 Agreement) that attempts to balance usable water storage between the Project and 
3 the USACE's downstream Hartwell and J. Strom Thurmond hydroelectric projects. 
4 The 1968 Agreement defines the methodology for calculating weekly flow release 
5 requirements from the Keowee Development during specified periods of time. The 
6 Existing License required the Licensee to obtain an operating agreement with the 
7 USACE and SEPA. 

8 5. ONS has a cooling water intake on Lake Keowee. The withdrawn water is returned 
9 to Lake Keowee at a higher temperature, which causes additional evaporation 

10 (called forced evaporation) above natural evaporation rates. 

11 6. The 1968 Agreement does not account for water quantity effects related to ONS, the 
12 Bad Creek Project, or the USACE's Richard B. Russell Project, which were all 
13 constructed after 1968. Based on Nuclear Regulatory Commission (NRC) 
14 requirements imposed since the execution of the 1968 Agreement, ONS cannot 
15 operate normally below 94.6 ft (including an operating margin of 0.9 ft), which is 
16 higher than the Lake Keowee lower lake levels contemplated in the 1968 
17 Agreement. During extended drought periods the 1968 Agreement would require 
18 significant reservoir storage to be released downstream, down to a low of 75 feet. 

19 7. The 1968 Agreement also does not account for the water quantity effects of several 
20 key developments; namely: 

21 • Two new droughts of record in the Upper Savannah River Basin which 
22 occurred in 1998-2002 and 2007-2009; 

23 • Establishment in 1989 of the USACE's Drought Contingency Plan (DCP), 
24 which initiates formal water conservation measures at the downstream 
25 USACE dams during droughts; and 

26 • Any regional coordination among water intake owners to conserve water 
27 during dry periods. 

28 8. Since 2009, the Licensee, USACE, and SEPA have been: 1) reviewing the 1968 
29 Agreement and its impact on the operation of ONS, the Project, and downstream 
30 resources; 2) adapting the HEC-ResSim and CHEOPSTM water quantity models to 
31 evaluate operating alternatives to the 1968 Agreement and other operational 
32 considerations; and 3) developing a Comprehensive Report, which assesses the 
33 impacts of revising the 1968 Agreement. The USACE will use the Comprehensive 
34 Report as a basis for a Decision Document for negotiating a New Operating 
35 Agreement (NOAl with Duke Energy and SEPA. A final draft of the Comprehensive 
36 Report was completed in December 2011, and a final Comprehensive Report 
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incorporating the results of all relicensing considerations is scheduled to be 
2 completed in early 2014. 

3 9. The Licensee has undertaken a detailed feasibility study of options to modify certain 
4 systems at ONS to allow some limited additional lake level and water storage 
5 flexibility at Lake Keowee. 

6 10. The Existing License does not specifically address operation during low inflow 
7 conditions. 

8 11. The Licensee, Greenville Water, and the City of Seneca have jointly developed an 
9 Interim LIP for the Keowee-Toxaway River Basin that establishes an interim joint 

10 management plan to properly respond to drought conditions in the Keowee-Toxaway 
11 River Basin. The Interim LIP Jert'l]i!:l9te~ C!.uJQI!I.9!i9~1!y_ ~'! !h_e_ <;!~t~ _~ ~ian_a!l!r~§i _a.!'~ ___ - -1\..._D_el_et_ed_:_Wl_-II ________ -.J 

12 due (currently scheduled for November 29,2013), unless the Parties to the Interim 
13 LIP unanimously agree in writing to extend jt. _______________________________ - -( Deleted: this Interim LIP 

14 12.Mditjonal wate[.intakes and expansions of existing intakes will require a lake-use 
15 permit issued under the then-current Shoreline Management Plan. 

16 Assumptions 

.w~t~r ~~I!1.9!1.d JIl !t}e Upp~r ?.9Y~IJIJ,!t"!. ~iv_e.!' _B_a_sil'l '!v'ilt ~q,n!i!1~~ JQ l'!c!~~~~ _____ -

_ - Moved (insert/on) [1] 

Deleted: may be developed at Lake Keowee 
during the term of the New License 

17 1. 
18 during the New License period. '" 

Moved up [1]: <#>Addltlonal water intakes 
may be developed at Lake Keowee dunng 
the term of the New License.ll 

19 2. 
20 
21 

22 3. 
23 
24 
25 
26 
27 
28 
29 

30 4. 

31 
32 
33 
34 

A longer-term LIP is needed after expiration of the Interim LIP to continue 
coordinating proper responses to drought conditions in the Keowee-Toxaway 
River Basin. 

The LIP provides procedures for how the Keowee-Toxaway Hydro Project will be 
operated by the Licensee and how other water users should respond during 
periods of low inflow (i.e., periods when there is not enough water flowing into the 
Project reservoirs to meet the normal needs). The protocol is developed on the 
basis that all parties with interests in water quantity will reduce their water 
consumption as needed and therefore share the responsibility of conserving the 
limited water supply. The LIP also identifies communications channels to help 
coordinate between water users. 

The LIP defines several stages of increasingly severe drought conditions based, 
in part, on drought conditions defined in the USACE's OCP. The LIP identifies 
actions at each stage appropriate for water use during low inflow periods. The 
LIP establishes trigger points in addition to the OCP drought levels for moving 
between the identified LIP stages based both on hydrologic conditions and on the 

35 remaining usable water storage in the reservoir system. 
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Agreements 

3.1 

3.2 

Support of Relicensing Study Findings for Evaluating Proposed Increases in 
Water Withdrawal Amounts - The Parties to the RA acknowledge the water 
quantity effects of water intakes located on Project reservoirs and downstream 
Federal Projects have been evaluated during the relicensing process based on 
the available facts, assumptions, and analytical methods. This evaluation 
considered the capacities of existing water intakes and projected increases in 
withdrawals through the Year 2066. The Parties to the RA agree to consider the 
results of these studies and findings when evaluating proposals for additional 
water use from the Project. 

Mjnimizing Conflicts between Water Users - In an effort to mlnimjze the number 
of new water iptakes on Lake Keowee, the Licensee will require entities '-
considering locating a new water intake on Lake Keowee for public wate~ ~~p;;ly -~\ \ 
to explore partnerships and interconnections with other regional water systems \ \ 
and to justify in their lake use permit applicatjon why such a partnership or 
interconnection will pot meet thejLOeeds, \ 

3.3 Protecting and Enhancing Usable Storage - The Licensee will require all lake 
use permit applicants for new, expanded or rebuilt water intakes (public, 
industrial, or power generation) to design and construct their water intake so it , 
can operate at its full capacity with the lake drawn down to the hydro station ,',' 
operational limit (70 ft local datum / 1080 ft AMSL to! J-.9!<~ }9~~~~~e_ ~IJ~ 75 ft. __ /;:' 

local datum / 775 ft AMS14qrJ:.a_k~_IS~~~~E~l 1L~ lC!~e_ ~~~ f:l~r:.OJi! ~f:lf:lll~a_n! 1s ___ J~" 
, 

Comment [j911]: Perhaps it's an additional 
agreement statement, but we need this 
prohibition on public and industrial intakes on 
Jocassee in this agreement. 

Moved (Insertion) [2] 

Deleted: The Licensee will not authorize 
new water intakes for public or industrial 
water supplies on Lake Jocassee. 

Deleted: also 

Deleted: I 70 It local datum 

Deleted: I 

Deleted: 75 It local datum 

Deleted: In the event 

Deleted: KT LIP , 
Deleted: \I 

24 
unable to comply with this requirement, the Licensee will require the lake use 
permit applicant to justify, to the satisfaction of the Licensee, a more shallow , , Minimizing Conflicts between Water Users -

" The Licensee will not authorize new water 
25 water intake with a feasibility evaluation conducted by a licensed professional ,',' 
26 engineer with water resources expertise. However, the Licensee will not ,',' 
27 authorize a new, expanded, or rebuilt water intake (public, industrial, or power ,',' 
28 " generation) requiring a lake elevation to operate at full withdrawal capacity higher " 

" 29 than the new Critical Reservoir Elevations as defined in the Keowee-Toxaway ,',' 
30 Low Inflow Protocol UJf} {~t!C!c)1_OJ~l'!tJ~l _____________________________ -1',' 

31 ~ow Inflow Protocol I , 

32 
33 
34 
35 

3.4 Importance of Human Health and Safety and the Integrity of the Public Water 
Supply and Electric Systems - Nothing in the LIP will limit the Licensee's ability 
to take any and all lawful actions necessary at its hydro projects to protect 
human health and safety, to protect its equipment from damage, to protect the 
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Intakes for public or industrial water supplies on 
Lake Jocassee. In an effort to minimize the 
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3.5 

3.6 

3.7 

3.8 

3.9 

I 3.10 

3.11 

equipment of the Large Water Intake owners from damage, and to ensure the 
stability of the regional electric grid and public water supply systems. It is 
recognized the Licensee may take the steps necessary to protect these things 
without prior consultation or notification. 

The Parties to the RA agree to fully implement their water management 
responsibilities as applicable under the .b!E b~gi!1!1l~R QI} !he .E.ff~~tlv_eJl~te_ QfJb~ __ 
RA. ~ 

The Licensee agrees to require all owners of new, expanded, or rebuilt water 
supply intakes who install an intake on Lake Keowee to comply with the 
requirements of the .I:JE. 

~inimum Elevations are defined for each stage of the .I:JE. When a 
subsequent stage of the JJ.Ej~ r~a_c!1~9 L th_e_ ~i~~I}~e_e_ ~9r~~~ _e.9~b J~r9je_c! _____ _ 
reservoir must have reached its Minimum Elevation pf the previous stage of the 
.b!E plus 0.25 tt (Minimum Elevation plus 0.25 ttl ~efpr~ ~~~I} p!Qj~~tr_e~~rv_olr ___ _ 
can be lowered to the next stage Minimum Elevation. 

When operating in the LIP, the Licensee will limit weekly flow releases from the 
Keowee Dam to no more than the maximum weekly flow release as stated for the 
applicable LIP stage except for flow releases that may be required for ONS 
testing or situations covered in the MEP. The weekly flow release amount 
includes the sum of all water released downstream from the Keowee Dam (Le., 
hydro unit generation plus hydro unit leakage plus dam seepage plus any flood 
gate releases). 

,When operating in the LIP near Stage Minimum Elevations, except for flow 
releases that may be required for ONS testing or situations covered by the MEP, 
the Licensee will not make an intentional flow release from Keowee Dam if that 
flow release would drive the level of Lake Jocassee or Lake Keowee below its 
Minimum Elevation as specified for the applicable LIP stage. 

Within one year following the jssuance of the New License. the Licensee ~ 
upgrade its rainfall data collection and reporting system so rainfall amounts 
recorded at the Keowee and Jocassee Developments can be used on an 

, -
\ 

\ 

\ 

\ 

\ updated daily basis for the purposes of th.!aJJ.E. 
------------------------- ~ 

The Parties to the RA agree to encourage water intake owners and their 
customers located on the USACE reservoirs downstream of the Project to 

\ , 

" " " \ 

implement water conservation measures similar to the .b!EY'{ithll"! 91J~ Y~§I~ Qt _ _ _ __ _ 
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I 3.12 

3.13 

3.14 

issuance of the New License, the end of all appeals, and the closure of all 
rehearing and administrative challenge periods related to water quantity, 
including Project flow releases and reservoir levels, and water quality issues. 

The Parties to the RA without specific responsibilities under the .!J.E 9g~e_e_ t9 __ 
support implementation of the LIP by the Licensee and other Large Water Intake 
owners by: (1) undertaking a reasonable effort to communicate the severity of the 
drought and the restrictions associated with each LIP stage to their respective 
members; and (2) communicating the efforts of the Licensee and other Large 
Water Intake owners to reduce consumption of Project water. 

Revising the LIP - The revision process, including providing notice, consultation 
and filing of any necessary New License amendments or 401 Water Quality 
Certification modifications is identified in the LIP. The filing of a revised LIP by 
the Licensee will not constitute or require modification to the RA and any Party to 
the RA may choose to be involved in the FERC's or SCDHEC's public processes 
for assessing the revised LIP. 

J!l~ Jj~~n_s~~ _ vyi!l _op~r~t~ JIJ .§I99Qrsl.§lD9~ ~th _ tb~ "p!Q~i~i9D~ _oJ !I}~ b.~, _e_x9~l?t ___ - -
Lake Keewee will remain at or above its current Critical Reservoir Elevation as 
stated in Section 2.0 until .six years following the Effective Date of the RA to allow 
time for ONS to be modified. to support its operation at lower Lake Keowee 
elevations. Also the Licensee may, in its sole discretion, decide to maintain Lake 
Keowee at or above its current Critical Reservoir Elevation as stated in Section 
2.0 until both of the following are complete: 

3.14.1 

3.14.2 

A New License that is consistent with the RA has been issued, the end 
of all appeals, and all rehearing and administrative challenge periods 
related to water quality and to water quantity, including Project flow 
releases and reservoir levels have closed; and 

The Licensee, USACE, and SEPA have signed a.NOAthat is wholly 
consistent with the RA. 

29 New Operating Agreement 

30 3.15 The Licensee agrees to pursue a NOA with the USACE and SEPA that 
31 incorporates: (1) the applicable operating parameters to ensure consistency with 
32 the RA; (2) the usable water storage in all six hydro reservoirs owned by the 
33 Licensee and the United States in the Upper Savannah River Basin (Le., Bad 
34 Creek, Jocassee, Keowee, Hartwell, Russell and Thurmond); and (3) an 
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allowance in case lake levels at the USACE Reservoirs are intentionally 
2 maintained at lower levels (e.g ., to support maintenance-type situations), the 
3 Licensee will not have to provide a higher weekly flow release from Keowee Dam 
4 than would have otherwise been required . 

5 Savannah River Water Resource Planning 

6 3.16 .Within two years following issuance of a New License that is consistent with the 
7 RA, the end of appeals, and the closure of all rehearing and administrative 
8 challenge periods related to water quality and to water quantity, including Project 
9 flow releases and reservoir levels and the signing by the Licensee, USACE, and 

10 SEPA of a NOA that is consistent with the RA, the Licensee will make available 
11 ~X in funding for initiatives approved by the Licensee to improve water quantity 
12 planning and management in the Savannah River Basin. 

13 
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4.0 Actions to Support Maintenance and Emergency 
2 Conditions 

3 Facts 

4 1. 
5 

The Existing License does not specifically address operation under maintenance 
and emergency conditions. 

6 2. 

7 3. 

Keowee Hydro Station serves as an emergency backup power source for ONS. 

The Maintenance and Emergency Protocol (MEP) is Attachment C of the AlP. 

8 Assumptions 

9 1. Under some emergency and equipment failure and maintenance situations, certain 
10 license conditions may be impractical to meet or may need to be suspended or 
11 modified to avoid taking unnecessary risks. The purpose of the MEP is to define the 
12 most likely situations of this type, to identify the potentially impacted license 
13 conditions, and to outline the general approach the Licensee will attempt to take to 
14 mitigate impacts to license conditions and to communicate with the FERC, resource 
15 agencies and affected parties. 

16 2. Some examples of situations under which the MEP may be used include: 

17 • Hydro Unit Outage; 

18 • Dam Safety Emergency; 

19 • Energy, Voltage, or Capacity Emergency; 

20 • Lake Drawdown for Maintenance Needs; 

21 • High Water Events; 

22 • Support for Local or Regional Emergencies; 

23 • ONS Loss of Off-site Power; and 

24 • Natural Disasters. 

25 Agreements 

26 4.1 Importance of Human Health and Safety and the Integrity of the Public Water 
27 Supply and Electric Systems - Nothing in the MEP will limit the Licensee's ability 
28 to take any and all lawful actions necessary at its hydro projects to protect human 
29 health and safety, to protect its equipment from damage, to protect the 
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4.2 

4.3 

equipment of the Large Water Intake owner§. from damage, and to ensure the 
stability of the regional electric grid and public water supply systems. It is 
recognized the Licensee may take the steps necessary to protect these things 
without prior consultation or notification. 

Implementation - The Licensee will begin complying with the MEP for the 
Keowee-Toxaway Project (Attachment C) not later than 60 days following the 
FERC's issuance of the New License, the end of all appeals, and closure of all 
rehearing and administrative challenge periods related to water quantity, 
including Project flow releases and reservoir levels, and water quality issues. 

Revising the MEP -The revision process, including providing notice, consultation 
and filing of any necessary New License amendments is identified in the MEP. 
The filing of a revised MEP by the Licensee will not constitute or require 
modification to the RA and any Party to the RA may be involved in the FERC's 
public process for assessing the revised MEP. 
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Attachment B - Low Inflow Protocol (LIP) for the Keowee-Toxaway Project 

Low Inflow Protocol (LIP) for the Keowee-Toxaway Project 

5 Purpose 

6 To establish a joint management plan that Duke Energy Carolinas, LLC (Licensee); 
7 Seneca Light & Water (Seneca), .Gr5!envUI~ Y':!~te! J9Wla ~DY public water suppliers that __ .- Deleted: and 

8 add .La!ge W~t~r Intake~~~b~r.9Y'jlJg ~.9!~rJr~1'!l Jb~ p!Qj~~t.9!l9 _a}w public water _____ -- - Deleted: , the current Large Water Intake 

9 suppliers with Large Water Intake§ PDJ:!C!~~IL ~~~~ th_a! ~b99~~ to_ I?~r1if[P~!~ will _____ ,\, 
owners for public water supply and regIonal 
power production on Lake Keowee. 

10 follow ,10 l espond to drought conditions in the Keowee-Toxaway River Basin ("KT \\' , Deleted: future 

11 Basin"), -t~king i~t~ -c~~~i-d~~~tio-n-th~ -KT B~~in-i~p-a~t; ~~ the Upp~~ S~~~~~";h Riv-e~ - - '\ \ 

12 Basin. ':, 

, 
, 

, , 

13 Key Facts and Assumptions 
\ 

14 1) Importance of Human Health and Safety and the Integrity of the Public Water Supply 
15 and Electric Systems - Nothing in the LIP will limit the Licensee's ability to take any 
16 and all lawful actions necessary at its hydro projects to protect human health and 
17 safety, to protect its equipment from damage, to protect the equipment of the Large 
18 Water Intake owners from damage, and to ensure the stability of the regional electric 
19 grid and public water supply systems. It is recognized the Licensee may take the 
20 steps necessary to protect these things without prior consultation or notification. 

21 I 2) 

I 

22 
23 

This LIP js intended to supportJTlanagement of the Licensee's Reservoirs (Bad 
Creek, Jocassee and Keowee) in the Upper Savannah River Basin for the 
Licensee's operations, while meeting the water resource needs of the public. I 

II 
II 

3) As of the date of this LIP, only five entities have Large Water Intakes withdrawing I;~' 24 
25 
26 
27 
28 
29 

30 

31 
32 

33 

water from the Project. GW..Eill!, ~en5!.c~ are public water supplier§. J.h5!J:iC;:~lJ.se_e~ _ j ' I' 
Large Water Intake is used for ,1hermal power plant cooling.. The Reserve at Lake / 
Keowee and the Cliffs at Keowee Vineyards each use Large Water Intakes l~r_ _ _ 
irrigation. The Reserve at Lake Keowee and the Cliffs at Keowee Vineyards )1ave 

easements with 'p"1~~~e~ l?~r'!lJH.tiD9Jbf? _Ll~e_n~~~ _tg !~g~ir~ ~9te! _c.9D~f?IY.9!i9Q _____ ~,~ , 
measures during droughts. " ' \, , 

4) ~ny Large Water Intake owner locating a new intake, expanding an existing intake, ' , 
or rebuilding an existing intake on Lake Keowee...v'!'iU p~_r~g~i!~ql~ ~Qi9~_by the. ___ _ 
applicable portions of this LlP.l 
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5) Nothing in this LIP amends or replaces any other contract or agreement to which the 
Licensee and/or any other Large Water Intake owner is a party. 

6) Revising the LIP - During the term of the New License, the Keowee-Toxaway 
Drought Management Advisory Group (KT-DMAG) will review and recommend 
updates to the LIP periodically to ensure continuous improvement of the LIP and its 
implementation. These evaluations and modifications will be considered at least 
once every five (5) years during the New License term. Modifications must be 
approved by the Licensee and all of the applicable public water suppliers with b~~~_ ~ 

Water Intakes on the Keowee-Toxaway Project reservoirs. If such unanimous 
approval cannot be reached, then the dispute resolution procedures set forth in the 
RA will apply. Approved modifications will be incorporated through revision of the 
LIP, and the Licensee will file the revised LIP with the FERC. If any modifications of 
the LIP require amendment of the New License, the Licensee will: (i) provide notice 
to all Parties to the RA advising them of the New License amendment and the 
Licensee's intent to file it with the FERC; (ii) submit a modification request to the 
South Carolina Department of Health and Environmental Control (SCDHEC) for 
formal review and approval if required by any reopener conditions of the 401 Water 
Quality Certification for the Project; and (iii) file a license amendment request for 
FERC approval if required. The filing of a revised LIP by the Licensee will not 
constitute or require modification to the RA, and any Party to the RA may be 
involved in the FERC's public process for assessing the revised LIP. 

7) Transitioning to a Lower Critical Reservoir Elevation on Lake Keowee - The 
Licensee will operate in accordance with the provisions of th,g LIP, except Lake 

Keowee will remain at or above ~4.6_ tt Jq~aJ 991u}lJ / 794.6 ft AMSL J.m1i1_ six years 
following the Effective Date of the RA to allow time for ONS & be.modified to 
.support its operation at lower Lake Keowee levels. 2 he Licensee may also, in its ",--- - - -- ------- - --------------- -..... .. 
sole discretion, decide to maintain Lake Keowee at or above 94.6 ft local datum,L \~', 

-1 

22 
23 
24 
25 
26 
27 
28 

-, ,,"" 
794.6 ft AMSL until both of the following are complete: '- '- ' 

\ \ 

29 
30 

31 
32 

i. A New License that is consistent with the RA has been issued, the end of all '- \ 
appeals, and all rehearing and administrative challenge periods related to 
water quality and to water quantity, including Project flow releases and 
reservoir levels have closed; and 

33 ii. The Licensee, the U.S. Army Corps of Engineers (USACE), and Southeastern 
34 Power Administration (SEPA) have signed a NOA that is wholly consistent 
35 with the RA. 

36 8) The following table provides storage volumes at various lake elevations in the 
37 Licensee's Reservoirs. Data for the Bad Creek Reservoir are from original licensing 
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data. Data for Lakes Jocassee and Keowee are from a 2010 bathymetric study 
2 performed by the Licensee. These data are for planning purposes and not of 
3 physical survey quality. 

4 

5 

6 

7 
8 

9 

10 
11 
12 

Elevations 

Reservoir (ft local datum 1ft AMSL) Storage 

Elevation From Elevation To 
Increment (ac-ft) 

100.0 / 2310 -60.0 / 2150 30,229 
Bad Creek 

Total Bad Creek 30,229 

100.0 / 1110 86.0 / 1096 108,738 

86.0 / 1096 82.0 / 1092 30,000 

Jocassee 
82.0 / 1092 77.0 / 1087 36,687 

77.011087 73.0 / 1083 28,730 

73.0 / 1083 70.0 /1 080 21 ,233 

Total Jocassee 225,387 

100.0 / 800.0 ~.Q/I~·O . .67.636 

fJ6.0 1796.0 95.0/795.0 16.249 
95.0 / 795.0 94.6 / 794.6 6,434 

94.6 / 794.6 9J.0 J7..9J .. 0 . 25,368 _ 
Keowee 

93.0/793.9, 92 .0/792.9, 15.56!i. - -- - - - - -
92.0/792 .9, 91.5/791.9, 7.709,. _ 

91.05 I 791.0§, 90.0 I 790.9, - 22,77§, 

Total Keowee , -
~61 ,72?, _____ 

Total for Licensee's Reservoirs 417,343. -

Definitions 

1) Critical Reservoir Elevation - The Critical Reservoir Elevation is the highest level of 
water in a reservoir (measured by reference to local datum or in ft above mean sea 
level (AMSL)) below which any Large Water Intake used for public water supply, 
industrial water supply, or any regional power plant water supply located on the 
reservoir will not operate at its Licensee-approved capacity. The Critical Reservoir 
Elevations are: 
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Reservoir 
Critical Reservoir Elevation 

Type of Limit (ft local datum I ft AMSL) 

Lake Keowee 90.01 /790.01 Power Production 

Lake Jocassee 70.0/1080.0 Power Production 

Bad Creek -60.0 12150.0 Power Production 

1 Note 1 - This new Critical Reservoir Elevation JMili become effectiv~ six ~ears following the _______ -
2 Effective Date of the RA to allow time for ONS to be modified to support its operation at lower 
3 Lake Keowee level§. 

4 2} Total Usable Storage - For the Licensee's Reservoirs (Keowee, Jocassee, and Bad 
5 Creek), Total Usable Storage is th~ ~1,IQ1_ ~fJb~ 'y9Lu_l1J~ 9f '#9!e! _c_O.!1!~.iD~~ !>~~~~n __ _ 
6 each reservoir's Critical Reservoir Elevation and its Full Pond Elevation, expressed 
7 in acre-feet (ac-ft}",Jj~r J!l~ _1l~~9~_ ~~~~ryQi!~ Ln_ t!1~ _lll?l?e!_ ~C!v_a_n.!19!l-'~iY~r:.I?~~iD _____ -
8 (Hartwell, Richard B. Russell , and J. Strom Thurmond) , Total Usable Storage is the ~,-
9 sum of the volume of water contained between each reservoir's bottom of power 

10 pool elevation (top of inactive pool) and the guide curve elevation denoting the top of 
11 conservation storage for any particular time of year. expressed in ac-ft. 

12 3} Remaining Usable Storage - The sum of the volume of water contained between 
13 each reservoir's Critical Reservoir Elevation and the actual reservoir elevation at any 
14 given point in time, expressed in ac-ft, for the Licensee's Reservoirs or the USACE 
15 Reservoirs in the Upper Savannah Basin. 

16 4} Storage Index - The ratio, expressed in percent, of Remaining Usable Storage to 
17 Total Usable Storage at any given point in time. 

18 5} Large Water Intake - Any water intake (e.g., public water supply, industrial, 
19 agricultural, power plant, golf courses, etc.) having a maximum instantaneous 
20 capacity greater than or equal to one million gallons per day (MGD~ 

21 6) Keowee-Toxaway Drought Management Advisory Group (KT-DMAGl- The KT-
22 DMAG will be tasked with working with the Licensee when the LIP is initiated. This 
23 team will also meet as necessary to foster a basin-wide response to a Low Inflow 
24 Condition (see Procedure section of this LIP). Members of the KT-DMAG agree to 

Deleted: Is dependent on anticipated 
modifications at 

Deleted: . If ONS modifications cannot be 
Implemented as anticipated. the Critical 
Reservoir Elevation will be determined by 
ONS modifications that can be Implemented 
and will be equal to or higher than 90.0 It 
local datum I 790.0 It AMSL 

Deleted: T 

Deleted: . 

Deleted: f 

Deleted: the Llcensee's Reservoirs (Keowee. 
Jocassee, and Bad Creek) or 

Deleted: that Withdraws water from the 
Licensee's Reservoirs 

25 comply with the applicable requirements pf this LIP. Membership on the KT-DMAG Deleted: conditions 
~==================~ 

26 is open to the following organizations, of which each organization may have .e. >==D=e=le=te=d:=u,;"p=tO=lw=O========< 

27 member and an alternate; __ - -{ Deleted: s 
~--------------------~ 

28 a. SC Department of Natural Resources (SCDNR); 
29 b. SC Department of Health and Environmental Control (SCDHEC); 
30 c. US Geological Survey (USGS); 

8-4 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

This document is a draft of a potential future non-binding agreement between stakeholders involved in 
Keowee-Toxaway Hydro Project relicensing. It is submitted as a trial balloon and a work in progress. 
Under the Stakeholder Team's Charter, trial balloons may be withdrawn, in whole or in part, at any time. 

d. Each public water supplier that own§..a Large Water Intake located on the 
Keowee-Toxaway reservoirs; .... -

e. Each public water supplier that W!1}§..il J-:.a!g~ yy~t~r 1Ilt~~~ 10_c~!~d_ QI} ~!lY ___ _ 
tributary stream within the Keowee-Toxaway Basin that ultimately drains to ,"(,', 

\ ' 
Lake Keowee and that agrees to coordinate its drought planning and \' 
management under the KT-DMAG; \ 

f. Each public water supplier that awn§..il Large Water Intake located on 
Hartwell Lake that agrees to coordinate its drougH plan-nlng and mana-gement'~;- , 
under the KT-DMAG; and " 

g. Licensee (KT-DMAG Coordinator). 

The KT-DMAG will meet at least annually (typically during the month of May), 
beginning in 2014 and continuing throughout the term of the New License, 
regardless of the Low Inflow Condition status, to review prior year activities, discuss 
data input from public water suppliers that are Large Water Intake Owners, and 
discuss other issues relevant to the LIP. The Licensee will maintain an active roster 
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of the KT -DMAG and update the roster as needed. The Licensee will prepare 
meeting summaries of all KT-DMAG meetings~ Jl1ake these meeting summaries 
available to the public by posting on its webpite , and notify Parties to the RA without 
specific responsibilities under the LIP of the availability of information on the current 

. 1 Deleted: and will 

( Deleted: 

20 LIP status and possible actions. 

21 Basic Responsibilities 

22 Licensee's Responsibilities 

23 The Licensee accepts the following basic responsibilities in furtherance of this LIP. 

24 1. Monitor the following drought triggers and relevant data once per week. 

25 • Remaining Usable Storage in the Licensee's Reservoirs 

26 • Composite average of selected United States Geological Survey (USGS) 
27 streamflow gages (Twelvemile Creek near Liberty, SC (USGS Gage # 
28 02186000), Chattooga River near Clayton, GA (USGS Gage # 02177000), 
29 French Broad River near Rosman, NC (USGS Gage # 03439000)) 

30 • U.S. Drought Monitor for the Upper Savannah River Basin (Le., from Thurmond 
31 Dam upstream) 

32 
33 

• Composite ,average of the Licensee's rainfall gauge readings at the Jocassee 
Hydro Station and the Keowee Hydro Station. 

34 • Oconee County USGS groundwater gage (USGS Gage # 345051083041800 
35 OC-233) (Note: Data from other groundwater gages can be added in the future if 
36 beneficial) 
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• Remaining Usable Storage in the USACE Reservoirs downstream 

2 • USACE Savannah River Basin drought status 

3 

4 
5 

6 

7 
8 

2. Coordinate KT -DMAG drought meetings .t11J.c?'l"!.tbly _oJ _bj-Y'{e_e_k!y_ ~~ !19teslJs>r !h_e ________ -
particular drought stage) and provide trigger updates, composite rainfall gauge 
readings, and operational and meteorological projections. Meetings can be in 
person, calls or other appropriate communications. In consultation with KT-DMAG 
members, select and publicly communicate the LIP Stage based on the triggers 
established in this LIP. 

9 3. Provide estimated water consumption rate by ONS (average for the current month 
10 and projections for the next month) and the estimated natural evaporation rate by 
11 reservoir from the Licensee's Reservoirs for the current month and projections for 
12 the next month. 

13 I 4. Quantify total weekly flow releases (hydro generation, flood gate releases, hydro unit 
14 leakage, and dam seepage) made frqm Keowee Dam for the previous four weeks. 

15 5. Coordinate with the USACE to make flow releases from Lake Keowee in accordance 
16 with the NOA and this LIP. The Remaining Usable Storage calculation for the 
17 Licensee's Reservoirs will be based on a maximum drawdown elevation of 90 ft local 
18 datum 1790 ft AMSL for Lake Keowee, a maximum drawdown elevation of 70 ft local 
19 datum 11080 ft AMSL for Lake Jocassee, and a maximum drawdown elevation of 
20 -60 ft local datum 12150 ft AMSL for the Bad Creek Reservoir . • 

21 6. Request voluntary or require mandatory water use restrictions for withdrawing water 
22 from the Licensee's Reservoirs to irrigate lakeside properties depending on the LIP 
23 Stage. 

24 7. When operating in the LIP, except for flow releases that may be required for ONS 
25 testing or situations covered by the MEP, the Licensee will not make an intentional 
26 flow release from Keowee Dam if that flow release would drive the level of Lake 
27 Jocassee or Lake Keowee below its Minimum Elevation as specified for the 
28 applicable LIP stage. 

29 Responsibilities of Other Large Water Intake Owners that are Public Water Suppliers. 

30 Other Large Water Intake owners that are public water suppliers withdrawing water from 
31 the Licensee's Reservoirs accept the following basic responsibilities in furtherance of 
32 this LIP. 

33 1. Provide current month and projections for next month's water use from the 
34 Licensee's Reservoirs and from any alternative water supply sources. 
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1 2. Provide overview of system conditions related to water use from the Licensee's 
2 Reservoirs (Le., leaks, status of alternative water sources, new or potential large 
3 water users, etc.). 

4 3. Request or require water use restrictions from water customers and/or make greater 
5 use of alternative water sources for the purpose of reducing water withdrawals from 
6 the Licensee's Reservoirs below what those withdrawals would have been 
7 otherwise, consistent with best practices and operating principles for those Large 
8 Water Intake owners' systems in accordance with the specific actions listed in this 
9 document at each LIP stage. 

10 LIP Stage Triggers 

11 For the purposes of this LIP, the following triggers will define the LIP Stage. 

12 Stage 0 (Low Inflow Watch) Drought Trigger Levels 

13 1. Storage Index in USACE Reservoirs and 'storage Index in the Licensee's Reservoirs _ { Deleted: in 

14 are both,l~s_s_ ttJ§I~ _9.9Y~ -'l!sjlJg !I!~ 9~i~gC!I J~E~s_e!'{~ir ~!eY.?l!i9~~ 9~DIJ~c! §I~9~~t §I~g ____ - i?==D=el=et=ed=:=is==========< 

15 2. One of the following triggers: 

16 a. Twelve-week average of the area-weighted U.S. Drought Monitor for Upper 
17 Savannah River Basin (Thurmond Dam and upstream) is greater than or equal to 
18 O;or 

19 b. Streamflow based on composite average of selected streamflow gages 
20 (Twelvemile Creek near Uberty, SC, Chattooga River near Clayton, GA and 
21 French Broad River near Rosman, NC) is less than 85% of long-term average for 
22 the previous four months. 

23 Stage 1 Drought Trigger Levels 

24 1. USACE implements Level 1 of its existing Drought Contingency Plan; and 

25 2. One of the following triggers: 

26 a. Twelve-week average of the area-weighted U.S. Drought Monitor for Upper 
27 Savannah River Basin (Thurmond Dam and upstream) is greater than or equal to 
28 1; or 

29 b. Streamflow based on composite average of selected streamflow gages 
30 (Twelvemile Creek near Liberty, SC, Chatlooga River near Clayton, GA and 
31 French Broad River near Rosman, NC) is less than 75% of long-term average for 
32 the previous four months. 
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Stage 2 Drought Trigger Levels 

2 1. USACE implements Level 2 of its existing Drought Contingency Plan; and 

3 2. One of the following triggers: 

4 a. Twelve-week average of the area-weighted U.S. Drought Monitorfor Upper 
5 Savannah River Basin (Thurmond Dam and upstream) is greater than or equal to 
6 2;or 

7 b. Streamflow based on composite average of selected streamflow gages 
8 (Twelvemile Creek near Liberty, SC, Chattooga River near Clayton, GA and 
9 French Broad River near Rosman, NC) is less than 65% of long-term average for 

10 the previous four months. 

11 Stage 3 Drought Trigger Levels 

12 1. USACE implements Level 3 of its existing Drought Contingency Plan; and 

13 2. One of the following triggers: 

14 a. Twelve-week average of the area-weighted U.S. Drought Monitor for Upper 
15 Savannah River Basin (Thurmond Dam and upstream) is greater than or equal to 
16 3; or 

17 b. Streamflow based on composite average of selected streamflow gages 
18 (Twelvemile Creek near Liberty, SC, Chattooga River near Clayton, GA and 
19 French Broad River near Rosman, NC) is less than 55% of long-term average for 
20 the previous four months. 

21 Stage 4 Drought Trigger Levels 

22 1. Storage Index in the Licensee's Reservoirs is less than 25%; and 

23 2. One of the following triggers: 

24 a. Twelve-week average of the area-weighted U.S. Drought Monitor for Upper 
25 Savannah River Basin (Thurmond Dam and upstream) is equal to 4; or 

26 b. Streamflow based on composite average of selected streamflow gages 
27 (Twelvemile Creek near Liberty, SC, Chattooga River near Clayton, GA and 
28 French Broad River near Rosman, NC) is less than 40% of long-term average for 
29 the previous four months. 
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Specific Actions at each LIP Stage 

2 Stage 0 

3 The Licensee will: 

4 1. Notify the Large Water Intake owners that LIP Stage 0 has been reached; 

5 2. Initiate monthly drought conference calls among KT-DMAG and any other interested 
6 water system managers; 

7 3. Provide detailed updates on drought triggers and other relevant data, as noted in the 
8 Basic Responsibilities section; 

9 4. Provide data on the amount of water released from Lake Keowee, as required by the 
10 NOA for the previous four weeks; 

11 5. Provide flow releases from Keowee Dam as required by the NOA according to the 
12 following limitations: 

13 a. When the Storage Index for the Licensee's Reservoirs is at or below 90% but 
14 greater than 85%, limit the total maximum weekly flow release (Le., hydro unit 
15 flow releases, flood gate flow releases, hydro unit leakage, and dam 
16 seepage) from the Keowee Dam to 25,000 ac-ft (1800 cfs on a weekly 
17 average basis) or a lesser amount if required to avoid driving the level of Lake 
18 Jocassee or Lake Keowee below its Normal Minimum Elevation; 

19 b. When the Storage Index for the Licensee's Reservoirs is at or below 85% but 
20 greater than 80%, limit the total maximum weekly flow release (Le., hydro unit 
21 flow releases, flood gate flow releases, hydro unit leakage, and dam 
22 seepage) from Keowee Dam to 20,000 ac-ft (1440 cfs on a weekly average 
23 basis) or a lesser amount if required to avoid driving the level of Lake 
24 Jocassee or Lake Keowee below its Normal Minimum Elevation; 

25 6. Provide the drought stage and other relevant information on the Licensee's lake 
26 information website and toll-free telephone system. 

27 Other Large Water Intake owners that are public water suppliers will provide detailed 
28 updates on relevant data as noted in the Basic Responsibilities section. 
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Stage 1 

2 The Licensee will: 

3 1. Notify the KT-DMAG members and the South Carolina Department of Parks, 
4 Recreation, and Tourism (SCDPRT) that LIP Stage 1 has been reached; 

5 2. Coordinate monthly drought meetings (in person, calls or other appropriate 
6 communications) among the KT-DMAG members and any other interested water 
7 system managers; 

8 3. Continue to provide detailed updates on drought triggers and other relevant data, as 
9 noted in the Basic Responsibilities section; 

10 4. Provide data on the amount of water released from Lake Keowee, as required by the 
11 NOA for previous four weeks; 

12 5. Request those lake neighbors withdrawing water from the Licensee's Reservoirs for 
13 irrigating lakeside properties .voluntarily limit their withdrawals to no more than two 
14 days per week, with the days to be specified by the Licensee; 

15 6. Reduce the Minimum Elevation for Lake Keowee to 9§.Q ft local datum / 799.-9. ft _ 
16 

17 

18 

19 
20 
21 
22 
23 
24 

25 
26 

27 

28 
29 

30 

31 

32 
33 

AMSL {WIP: Blend2Pt(~!C!ge_ 1 Mi~LIl}l!I!IJ;I~~C!tLo_n,; ________________________ : 

7. Reduce the Minimum Elevation for Lake Jocassee to 82.0 ft local datum /1092.0 ft 
AMSL (Stage 1 Minimum Elevation); 

8. Provide flow releases from Keowee Dam as required by the NOA and limited to a 
total maximum weekly flow release (Le., hydro unit flow releases, flood gate flow 
releases, hydro unit leakage, and dam seepage) from Keowee Dam of 18,750 ac-ft 
(1350 cfs on a weekly average basis) or a lesser amount if required to avoid driving 
the level of Lake Jocassee or Lake Keowee below its Stage 1 Minimum Elevation; 
and 

9. Provide the drought stage and other relevant information on the Licensee's lake 
information website and toll-free telephone system. 

Other Large Water Intake owners that are pubic water suppliers will: 

1. Notify their water customers of the Low Inflow Condition through public outreach and 
communication; 

2. Reduce water withdrawals from Lake Keowee, as a goal, by 3-5% (or more) from the 
withdrawal amounts otherwise expected; and 

3. Provide detailed updates on relevant data as noted in the Basic Responsibilities 
section. 
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Stage 2 

2 The Licensee will: 

3 1. Notify the KT-DMAG members and SCDPRT that LIP Stage 2 has been reached; 

4 2. Coordinate bi-weekly drought meetings (in person, calls or other appropriate 
5 communications) among the KT-DMAG members and any other interested water 
6 system managers; 

7 3. Continue to provide detailed updates on drought triggers and other relevant data, as 
8 noted in the Basic Responsibilities section; 

9 4. Provide data on the amount of water released from Lake Keowee, as required by the 
10 NOA for the previous two weeks; 

11 5. Require those lake neighbors withdrawing water from the Licensee's Reservoirs for 
12 irrigating lakeside properties to limit their withdrawals to no more than two days per 
13 week, with the days to be specified by the Licensee; 

14 6. Reduce the Minimum Elevation for Lake Keowee to 93 ft local datum 1793.0 ft 
15 AMSL (Stage 2 Minimum Elevation), but no lower than the appropriate Critical 
16 Reservoir Elevation; 

17 7. Reduce the Minimum Elevation for Lake Jocassee to 77.0 ft local datum 11087.0 ft 
18 AMSL (Stage 2 Minimum Elevation); 

19 8. Provide flow releases from Keowee Dam as required by the NOA and limited to a 
20 total maximum weekly flow release (Le., hydro unit flow releases, flood gate flow 
21 releases, unit leakage, and dam seepage) from Keowee Dam of 15,000 ac-ft (1080 
22 cfs on a weekly average basis) or a lesser amount if required to avoid driving the 
23 level of Lake Jocassee or Lake Keowee below its Stage 2 Minimum Elevation; and 

24 9. Provide the drought stage and other relevant information on the Licensee's lake 
25 information website. 

26 Other Large Water Intake owners that are public water suppliers will: 

27 1. Notify their water customers of the Low Inflow Condition through public outreach and 
28 communication with emphasis on the need to conserve water; 

29 2. Reduce water withdrawals from Lake Keowee, as a goal, by 5-10% (or more) from 
30 the withdrawal amounts otherwise expected; and 

31 3. Provide detailed updates on relevant data as noted in the Basic Responsibilities 
32 section. 
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Stage 3 

2 The Licensee will: 

3 1. Notify the KT-DMAG members and SCDPRT that LIP Stage 3 has been reached; 

4 2. Coordinate bi-weekly drought meetings (in person, calls or other appropriate 
5 communications) among the KT-DMAG members and any other interested water 
6 system managers; 

7 3. Continue to provide detailed updates on drought triggers and other relevant data, as 
8 noted in the Basic Responsibilities section; 

9 4. Provide data on the amount of water released from Lake Keowee, as required by the 
10 NOA for the previous two weeks; 

11 5. Require those lake neighbors withdrawing water from the Licensee's Reservoirs for 
12 irrigating lakeside properties to limit their withdrawals to no more than one day per 
13 week, with the day to be specified by the Licensee; 

14 16. 
15 

Reduce the Minimum Elevation for Lake Keowee to 9-'.,QJ!. Los:~L <;!~t~!l1_ ~ I~2..9 Jt _ _ _ . 
AMSL (WIP: Blend2Pl (~!C!9.e_ ~ Mi!.1LIl!l!I!I _~I~'{C!tLo_n),_ ~l!t_n_o_ I.9~~! !~c!ll !.h_e ________ ~ , ~-,: 
appropriate Critical Reservoir Elevation; , \ 16 

17 
18 

7. Reduce the Minimum Elevation for Lake Jocassee to 73.0 ft local datum /1083.0 ft 
AMSL (Stage 3 Minimum Elevation); 

19 8. Provide flow releases from Keowee Dam as required by the NOA and limited to a 
20 total maximum weekly flow release (Le., hydro unit flow releases, flood gate flow 
21 releases, hydro unit leakage, and dam seepage) from Keowee Dam of 10,000 ac-ft 
22 (720 cfs on a weekly average basis) or a lesser amount if required to avoid driving 
23 the level of Lake Jocassee or Lake Keowee below its Stage 3 Minimum Elevation; 
24 and 

25 9. Provide the drought stage and other relevant information on the Licensee's lake 
26 information website and toll-free telephone system. 

27 Other Large Water Intake owners that are public water suppliers will: 

28 1. Notify their water customers of the Low Inflow Condition through public outreach and 
29 communication with increased emphasis on the need to conserve water; 

30 2. Reduce water withdrawals from Lake Keowee, as a goal, by 10-20% (or more) from 
31 the withdrawal amounts otherwise expected; and 

32 3. Provide detailed updates on relevant data as noted in the Basic Responsibilities 
33 section. 
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From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Dredging
Date: Tuesday, May 07, 2013 2:34:13 PM

Stakeholder team
 

From: Ben Turetzky [mailto:ben826@charter.net] 
Sent: Tuesday, April 09, 2013 9:47 PM
To: 'Bill Marshall'; 'Mark Hall'
Cc: Huff, Jennifer R; Lineberger, Jeff; 'Bob Swank'; 'Jim Schoonover'; 'Mike Smith'; 'CHARLES F SMITH'
Subject: RE: Dredging
 
Mark;
Thank you very much for taking the time to speak with me today about this issue.
Bill: I stand corrected as the General Permit that Duke has allows them to approve up to 150 cubic
yards of original bottom not 50 cubic yds.
Jen: When I first brought this issue up your response was (to the best of my ability to remember)
the allowable amount was due to DNR’s not wanting to allow any more.
As FOLKS has presented previously, we believe that Duke-Energy should be doing as much as
possible to mitigate the possible pain of lakeshore residents regarding the potential for lower lake
levels during extreme droughts.
In this regard why doesn’t Duke-Energy commit to requesting DHEC for some greater  dredging
authorization the next time that reauthorization is scheduled and after consulting with DNR and
any other regulatory body (eg aka USFWS) establish specific rules governing the deeper dredging.
Thanks
Ben
 
 

From: CHARLES F SMITH [mailto:chuckandee@bellsouth.net] 
Sent: Tuesday, April 09, 2013 2:25 PM
To: Ben Turetzky; Bill Marshall
Cc: Huff, Jennifer R; Jeff.Lineberger@duke-energy.com; Bob Swank; Jim Schoonover; Mike Smith
Subject: Re: Dredging
 
Bill and Ben,
 
    AQD sees this in much the same way we have seen the question of
extending/enlarging ramps/docks -- not something we necessarily want to do just for the
sake of doing it, but something to provide alleviation to the potential pain of Keowee
being down 6 - 10 feet for extended periods of drought.  We have no more interest than
DNR or anyone else in causing environmental damage; the lake's environment is as
important to residents' interests as to anyone else.  If we can carefully describe and
circumscribe in the SMG the criteria for a credible dredging program,  we would support
it -- certainly an improvement over today's uncertainties.
 
Regards from Philly,
Chuck
 

From: Ben Turetzky <ben826@charter.net>

mailto:/O=DUKEENERGY/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=JAR1434
mailto:Nancy.Jessen@duke-energy.com
mailto:chuckandee@bellsouth.net
mailto:Jeff.Lineberger@duke-energy.com
mailto:ben826@charter.net


To: Bill Marshall <MarshallB@dnr.sc.gov>
Cc: "Huff, Jennifer R" <Jennifer.Huff@duke-energy.com>; Jeff.Lineberger@duke-energy.com; Bob
Swank <Rnsswank60@aol.com>; Chuck and Dee Smith <chuckandee@bellsouth.net>
Sent: Tue, April 9, 2013 10:45:44 AM
Subject: RE: Dredging

Bill:
The FOLKS position is certainly not in favor any environmental harm. We do
believe that given the circumstances and even the possibility of more severe
and longer duration droughts in the future, that we should be offering
whatever assistance in changes to the regulations that may help homeowners
extricate themselves from the possibility of a dry dock. As far as bringing
the dock to the water (FTW) there are many situations where that is not
feasible whereas the ability to dredge would solve the problem. In fact, the
current dredging policy is bringing the water to the dock so people can have
access to a main channel.
We would like very much if there can be some wording in the new SMP that
provides an opportunity for dredging like on CW following consultation with
DNR and any other regulatory agency but there will need to be some definition
of conditions under which a dredging permit will be allowed to proceed to the
responsible agencies i.e. USACE and SCDHEC?
Thanks
Ben
 
-----Original Message-----
From: Bill Marshall [mailto:MarshallB@dnr.sc.gov] 
Sent: Thursday, March 28, 2013 9:23 AM
To: Ben Turetzky
Cc: 'Huff, Jennifer R'; Jeff.Lineberger@duke-energy.com; Bob Swank
Subject: RE: Dredging
 
Ben, as you can see, I'm obviously not keen to the details of the permitting
arena; and I'm relieved to see that the GP may be limited to 50 cubic yrds,
not 150, which must have been a typo in notes sent to me.
 
  Based on my recent inquiries, I can say the DNR is content with how the SMP
and Duke currently address dredging proposals at the KT Project. Regarding
additional language in the SMP or elsewhere, I do not see a problem with
providing some clarification to the issue for those who need the information;
however, I think the individual permits will have to be addressed on a case
by case basis and DNR will have concerns with proposals designed to bring
water to the dock rather than the dock to the water.
 
Bill
 
________________________________________
From: Ben Turetzky [ben826@charter.net]
Sent: Wednesday, March 27, 2013 7:13 PM
To: Bill Marshall
Cc: 'Huff, Jennifer R'; Jeff.Lineberger@duke-energy.com; Bob Swank
Subject: RE: Dredging

mailto:MarshallB@dnr.sc.gov
mailto:Jennifer.Huff@duke-energy.com
mailto:Jeff.Lineberger@duke-energy.com
mailto:Rnsswank60@aol.com
mailto:chuckandee@bellsouth.net
mailto:MarshallB@dnr.sc.gov
mailto:Jeff.Lineberger@duke-energy.com
mailto:Jeff.Lineberger@duke-energy.com


 
Bill
Thanks very much.
Bill and Duke-Energy:
Is there some way that this can be translated into language that can be
included in the SMP delineating the conditions under which permits from DHEC
and USACE may be requested for  increased dredging (more than the general
permit which I thought was 50 cubic yards)? It is understood that this would
apply to flat, clay-bottom areas to permit reasonable boat access and would
likely not be entertained in sensitive coves, environmental and natural area
(which it wouldn't be under current guidelines.) In order for this to be
workable, I assume that there will have to be some definition of "extensive"
and maybe some guidance could come from what is allowed in NC.
Ben
 
 
for -----Original Message-----
From: Bill Marshall [mailto:MarshallB@dnr.sc.gov]
Sent: Wednesday, March 27, 2013 6:30 PM
To: 'Ben Turetzky'
Subject: RE: Dredging
 
 
 
Ben, as I mentioned to you yesterday, I have been asking DNR staff about the
dredging questions you raised and here is what I've learned:
 
 
 
At Lake Keowee, the DNR is not generally opposed to limited dredging into the
original lake bottom in flat, clay-bottom areas (the less sensitive sites) to
permit reasonable boat access. DNR does continue to generally oppose and
carefully scrutinize requests for dredges in the more sensitive coves,
environmental and natural areas.  A primary interest of the DNR, which is
affected by dredging, is the protection of shallow water habitat in Lake
Keowee.
 
 
 
I understand Duke can allow dredges of up to 150 cubic yards under their
general permit. Larger dredges would require individual permits. DNR will have
concerns with proposals to do extensive dredges and establish new, deep
channels to permit dock access at lower lake levels.
 
 
 
I hope this is helpful. Let me know if you have questions.
 
 
 

mailto:MarshallB@dnr.sc.gov


Bill
 
 
 
 
 
 
 
-----Original Message-----
 
From: Ben Turetzky [mailto:ben826@charter.net]
 
Sent: Friday, March 22, 2013 11:22 AM
 
To: Bill Marshall
 
Subject: RE: Dredging
 
 
 
Thank you Bill.
 
Ben
 
 
 
-----Original Message-----
 
From: Bill Marshall [mailto:MarshallB@dnr.sc.gov]
 
Sent: Friday, March 22, 2013 11:14 AM
 
To: 'Ben Turetzky'
 
Subject: RE: Dredging
 
 
 
Ben,
 
 
 
I've been checking with DNR staff to get you some answers on this. I will let
you know when I know more.
 
 
 
Bill
 
 

mailto:ben826@charter.net
mailto:MarshallB@dnr.sc.gov


 
-----Original Message-----
 
From: Ben Turetzky [mailto:ben826@charter.net]
 
Sent: Tuesday, March 19, 2013 10:31 PM
 
To: Bill Marshall
 
Cc: Jeff.Lineberger@duke-energy.com<mailto:Jeff.Lineberger@duke-energy.com>;
'Bob Swank'; 'Jennifer Huff'
 
Subject: RE: Dredging
 
 
 
 
 
 
 
From: Ben Turetzky [mailto:ben826@charter.net]
 
Sent: Sunday, February 24, 2013 1:49 PM
 
To: Jennifer Huff
 
Cc: 'Bill Marshall'; Jeff.Lineberger@duke-
energy.com<mailto:Jeff.Lineberger@duke-energy.com>; Bob Swank
 
Subject: Dredging
 
 
 
Attached please find the latest CW report on dredging. FOLKS does not favor
dredging wantonly and stirring up the sediment and reintroducing it into the
lake water. However, when members ask about dredging and we simply say "we
understand that DNR and maybe others are against it" that isn't how we are
accustomed to replying. We like to understand the reasons for a position
especially when regulatory personnel evidently find pretty extensive dredging
acceptable on the CW facility as indicated in the attachment. We would like
to have some explanation.
 
Thanks
 
Ben
 
 
 
Original email message
 

mailto:ben826@charter.net
mailto:Jeff.Lineberger@duke-energy.com%3cmailto:Jeff.Lineberger@duke-energy.com
mailto:ben826@charter.net
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Jen and Bill:
 
The issue of dredging greater than currently allowed (50 cu yds) to allow
access from a dock to the main channel has been discussed but my recollection
is that Duke noted that NC allows greater dredging of the original lake bed
while it is not done in SC because of DNR restrictions. I do not recall DNR
officially agreeing and took the lack of comment as agreement. Since this is
still a critical issue with numerous homeowners, we would like to have a
discussion of what the DNR concerns are; what Duke-Energy's concerns are and
the background regarding the differing opinions of NC and SC.
 
Ben



Location: 

9:30 AM 

10:00 AM 

10:30 AM 

12:00 N 

12:45 PM 

Keowee-Toxaway Hydro Relicensing 
(FERC Project No 2503) 

KEOWEE-TOXAWAY STAKEHOLDER TEAM MEETING 

Thursday, April 11, 2013 

AGENDA 

Duke Energy Wenwood Operations Center 
425 Fairforest Way 
Greenville, SC 29607 

Preliminaries 

• Introductions 
• Safety Brief 
• Announcements 
• Meeting Summary Approval (Mar 26) 

• Action Items 
• Relicensing Schedule 
• Update on Resource Committee, Study Team, and Ad Hoc 

Committee Activities 
• Agenda Review 

Public Session 

Follow-up on Potential Agreement in Principle Open House 

Land Conservation 

Water Quantity and Hydro Operations 

• OSC Activities, Results, and Recommendations 

• Section 2.0 Normal Operating Ranges for Reservoir Levels 

• Section 3.0 Actions to Support Water User Needs 

• Attachment B Low Inflow Protocol 

• Attachment C Maintenance and Emergency Protocol 

Lunch 

Review: Stakeholder Team's Previously Suggested Modifications to 
the Following Sections of the Agreement in Principle 

7.0 Shoreline Management - Erosion Enhancements (7.4) 
Only 
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3:45 PM 

4:00 PM 

8.0 Species Protection - Entrainment (8.5.3) and Spawning 
Sections (8.5.4) Only 

9.0 Water Quality 

Att E Source Water Protection Program 

Wrap Up 

Adjourn 
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Stakeholder Team Meeting Summary 

Keowee-Toxaway Hydro Project Relicensing 

FERC No. 2503 

Date: Thursday, April 11, 2013 
Location: Duke Energy Wenwood Operations Center 

Team Members Present 
Juan Brown, Anderson Chamber 
Jim Schoonover, AQD 
Jen Huff, Duke Energy 
Jeff Lineberger, Duke Energy 
Bob Swank, FOLKS 
Ben Turetzky, FOLKS 
K.C. Price, Greenville Water 
Jim Burgner, Keowee Vineyards 
Art Holbrooks, Oconee County 
Chris Brink, Pickens County 

Facilitators 
Ken Kearns, Kearns & West 

Marshall Brown, Pickens County 
Bill Marshall, SCDNR 
Mark Dudley, SCDPRT 
Bob Faires, Seneca Light & Water 
Wes Cooler, SC Wildlife Federation 
Buddy Thompson, The Reserve at Lake 

Keowee 
Van Whitehead, Upstate Forever 
Tim Roberson, Warpath Development 

Elana Kimbrell, Kearns & West 

Team Members and Special Participants Not Present 
Eastern Band of Cherokee Indians SCDHEC 
NOAA Fisheries USFWS 
Pickens Co. Water Authority USACE 
SCDAH 

Other Participants 
Hugh Barwick, Duke Energy 
Ed Bruce, Duke Energy 
Keith Finley, Duke Energy 

Meeting Times: 9:40 a.m. - 4:00 p.m. 

George Galleher, Duke Energy 
Chris Ey, HDR 
Dana Leavitt, Upstate Forever 

1. Kearns opened the meeting by welcoming participants and asking for introductions. 
He provided a safety briefing and asked for announcements. Galleher announced 
there was potential for severe weather later in the day. 

2. Kearns asked for comments on the draft summary of the March 26 Stakeholder 
Team Meeting. Huff indicated she provided edits to the draft on KTRel, although 
they were not substantive. Kimbrell will incorporate Huff's edits and mark as 
approved. 

Action Item: Kimbrell will incorporate edits to the draft summary from the March 
26 Stakeholder Team Meeting and mark as approved on KTRel. 

3. Kearns reviewed the action items from the last meeting. One of these was for Erin 
Owen, who was not present at the meeting. Another was for Price and Faires to 
discuss the section of the AlP on the Source Water Protection Program with their 
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management. This was discussed later in the meeting, and they are continuing to 
consider this section. 

4. Kearns presented the latest version of the Integrated Licensing Process (ILP) 
schedule, pointing out this was the first of three Stakeholder Team Meetings in April. 
At the next meeting (April 17), Duke Energy will provide its proposed funding 
amounts for the AlP, with a few exceptions. At the last meeting of the month (April 
22), the Stakeholder Team will complete its edits to the draft Agreement in Principle 
(AlP). Kearns also explained the team would start making edits contemporaneously 
during meetings, so the stakeholders won't have to review the changes again at the 
next meeting to confirm they were made correctly. 

5. Kearns stated the last active Ad Hoc Committee, the Operating Scenarios 
Committee (OSC), held a meeting the day before to finalize its recommendation to 
the Stakeholder Team (to be presented and discussed at this meeting). If there are 
no significant concerns or changes, the OSC will have completed its work. 

6. Kearns announced that at the next Stakeholder Team Meeting on April 17 the 
professor from Clemson University who conducted an economic study on lake levels 
will give a presentation during the public session. 

Follow-up on AlP Open House 

7. Kearns provided an update on plans for the AlP Open House. It will be held from 
4:00 - 8:00 p.m. on May 22 in the Grand Ballroom at Clemson University's Madren 
Center. Kearns and Kimbrell visited the venue and met with the event manager. 
Plans for the Open House are moving forward, incorporating suggestions from the 
Stakeholder Team. Kearns displayed an updated list of stations (now possibly 
including the Low Inflow Protocol (LIP) and Water Conservation as a separate 
station) and the leads and volunteers for each. Stephen Bowler at the FERC is 
checking on whether he and Rachel McNamara can travel to participate in the Open 
House. 

Action Item: Kearns will follow up with Price regarding his proposal for the LIP 
and Water Conservation station, and what to address there (or whether it should 
be moved back into the Water Quantity station). 

8. Roberson asked how Duke Energy is publicizing the Open House. Huff responded 
she is planning to send a "save the date" to the community newsletter distribution list, 
and suggested the Stakeholder Team members notify their memberships. Roberson 
offered that Duke Energy might consider contacting newspapers in the two counties. 
Huff confirmed she will be meeting with Duke Energy's media relations staff who can 
distribute a notice about the Open House to the media. Turetzky noted FOLKS has 
already sent a message about the Open House to their membership. WYFF in 
Greenville was recommended as a good outlet to contact, as well as the radio station 
in Walhalla that aired a segment on lake levels several months ago. 

Land Conservation 

9. Huff distributed a handout (see www.ktrel.com for a copy) with Duke Energy's 
proposed language on land conservation for Section 6.0 (Recreation) of the AlP. 
This was developed based on conversations with Upstate Forever and SCDNR, 
although Duke Energy realizes a few items in the proposal still require discussion 
and revision in coordination with these entities (notably the Nine Times Tract). She 
added there are already several land protection measures in the AlP (the leasing of 
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land around Lake Jocassee, and two new access areas: High Falls II and Mosquito 
Point). Huff explained one of the concerns Duke Energy heard was an interest in the 
permanent protection of land. However, they are moving away from the model of 
giving land to organizations, and leasing it instead, which provides protection through 
the term of the New License. Huff described each proposal in the handout. 

10. It was noted that retaining Duke Energy ownership over these properties is more 
economically viable for them because the land remains an asset and factors into the 
company's economic modeling (and potentially, into negotiations over the next 
relicensing effort). In addition, the land continues to generate tax revenue to the 
counties. In response to a question from Cooler, Huff pointed out the lessees could 
have the right to purchase the land before anyone else if Duke Energy proposed to 
sell it. Duke Energy is following the same approach they have used to lease land to 
SCDNR in the past. 

11 . Whitehead stated that permanent protection remains a serious concern for Upstate 
Forever. Also, Upstate Forever has helped the Naturaland Trust raise significant 
funds towards purchasing the Nine Times Tract. There are timing issues related to 
Duke Energy's proposal and this purchase because the Naturaland Trust's purchase 
option for the property ends in mid-June, at which time it won't yet be known what 
the outcome of the RA is. Whitehead provided his comments by email to Duke 
Energy, and they will consider this input further after the meeting. 

Action Item: Duke Energy will consider Upstate Forever's most recent comments 
on the Land Conservation proposal. 

12. Huff mentioned one option may be for Naturaland Trust to obtain an extension of the 
purchase option from Crescent Resources, which they might allow because of the 
distinct possibility of shortly thereafter obtaining the additional funding necessary to 
purchase it. Lineberger proposed Duke Energy, Upstate Forever, Naturaland Trust, 
and possibly SCDNR should approach Crescent Resources together to discuss this. 
He added another option might be for Duke Energy to purchase part of the tract, and 
the remainder could be purchased by Naturaland Trust. 

Action Item: Duke Energy and Upstate Forever will discuss an extension of the 
purchase option for Nine Times Tract with Crescent Resources (include 
Naturaland Trust and potentially SCDNR in the discussion); decide on language to 
address the Nine Times Tract. 

13. Price suggested speCifying in Agreement 6.2.5 the reason for using the year 2027 
(the end of the Bad Creek license term). Huff agreed to the change. 

Water Quantity and Hydro Operations 

14. Kearns provided an overview and context for the discussion of water quantity and 
hydro operations. He reminded the group the CHEOPS model is a water balance 
model, encompassing all the reservoirs on the Savannah River from Bad Creek 
through Thurmond (including flows from Thurmond). The model calculates the water 
balance every 15 minutes over the 73-year period of record. The period of record 
formerly included 70 years of hydrology. However, at the request of stakeholders, 
Duke Energy asked HDR and Arcadis to update it to include 2009 - 2011 . The data 
now includes the recovery from the period-of-record drought (2007-2008). 

15. Kearns noted the Stakeholder Team and the OSC were interested in conSidering the 
possible effects of climate change on the reservoirs. He described the two climate 
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change sensitivities the OSC ran on each operating scenario ("CC-Iow" and "CC
high"). These were intended to stress the system (more than, and in addition to, the 
droughts in the period of record) rather than attempt to actually simulate the likely 
outcomes of climate change which are impossible to predict with any confidence. He 
also noted Duke Energy's central operating philosophy in the Keowee-Toxaway 
system is that the water is generally more valuable stored in the reservoirs for 
pumping than released downstream, although of course they have an obligation to 
downstream users to release flows. 

16. Thompson asked about developing a scenario that repeated the last ten years of 
hydrology over the next 70 years. Kearns responded the OSC discussed this and 
reviewed a scenario similar to it. He added that if the Basin becomes drier and drier, 
it's an inconvenient truth that Duke Energy cannot prevent lower lake levels. 

17. Bruce pointed out that because the normal hydrology in the period of record includes 
the drought of record, when it was over 100 degrees for many days, the climate 
change sensitivities laid over this data likely increase the resulting impacts 
significantly for certain time periods. 

18. Ey gave a presentation on the OSC's recommended operating scenario "Blend 20 
v2" (see www.ktrel.com for a copy of the presentation). He noted "v2" indicates this 
scenario does not include requirements on lake levels to address fish spawning . He 
handed out the Performance Measure (PM) sheets with the model's output for this 
scenario (see the OSC April 10 2013 meeting folder on www.ktrel.com for copies of 
the PM sheets). Ey reminded the group "Baseline" refers to the current operating 
scenario, which is different from the Existing License because of the modification to 
allow Oconee Nuclear Station (ONS) to operate. Ey also explained Blend 2C and 
Blend 20 are offshoots of the Trial Balloon scenario proposed by Duke Energy, with 
differences primarily related to Lake Keowee reservoir level restrictions. The LIP 
Stages 1 - 3 are tied to the U.S. Army Corps of Engineers (USACE) Drought 
Conservation Plan (DCP), while LIP Stages 0 and 4 are not. 

19. One of the primary characteristics of Blend 20 v2 is Duke Energy would not 
intentionally release flows (other than leakage or small maintenance releases, which 
they cannot avoid) that would cause Lake Keowee to fall below 791 .5 feet above 
mean sea level (AMSL) . 

20. In reviewing the output from the Blend 20 v2 scenario, Lineberger observed that in 
the 73 years of hydrology, Lake Keowee is never as low as 791.5 feet AMSL, except 
under the CC-high sensitivity. 

21 . It was also observed that in Blend 20, the Basin is in Stage 3 of the LIP for one week 
longer than it is under Blend 2C. However, Keowee never reaches 792 feet AMSL, 
as it does under Blend 2C (Blend 20 "softens" the drought - making it last slightly 
longer but not lower reservoir levels as much). 

22. Lineberger also noted the modeling shows the Basin recovering from a drought, 
moving from Stage 3 to Stage 0 in three months. This illustrates how recovery can 
happen relatively quickly with conservation measures in place, although this requires 
rain. Duke Energy's planned modifications to ONS to allow greater flexibility in lake 
levels will help the Basin recover more quickly from droughts in the future. 

23. Turetzky pointed out Blend 20 v2 provides for higher minimum reservoir elevations 
under normal conditions and higher minimum elevations under Stage 0 of the LIP 
(the "watch" stage) than the Trial Balloon. 
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24. The group reviewed the PM sheets. The group did not express any concerns about 
using Blend 2D v2 in the AlP. 

Action Item: Kearns will incorporate Blend 20 v2 into the AlP. 

Review of Sections 2.0,3.0,7.0, 8.0, and 9.0, and Attachments B, C, and E of the AlP 

25. The Stakeholder Team reviewed Sections 2.0,3.0,7.0,8.0, and 9.0, and 
Attachments B, C, and E of the AlP, and Kimbrell made their suggested edits 
contemporaneously on the screen. 

Action Item: Kearns will compile the edits made by the Stakeholder Team during 
the meeting into a revised AlP, and follow up on the action items noted in 
comment boxes in the sections reviewed. 

Summary of Action Items 

26. Kimbrell will incorporate edits to the draft summary from the March 26 Stakeholder 
Team Meeting and mark as approved on KTRel. 

27. Kearns will follow up with Price regarding his proposal for the LIP and Water 
Conservation station and what to address there (or whether it should be moved back 
into the Water Quantity station). 

28. Duke Energy will consider Upstate Forever's most recent comments on the Land 
Conservation proposal. 

29. Duke Energy and Upstate Forever discuss with Crescent Resources an extension of 
the purchase option for Nine Times Tract (include Naturaland Trust and potentially 
SCDNR in discussion); decide on language to address the Nine Times Tract. 

30. Kearns will incorporate Blend 2D v2 into the AlP. 

31 . Kearns will compile the edits made by the Stakeholder Team during the meeting into 
a revised AlP, and follow up on the action items noted in comment boxes in the 
sections reviewed. 
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Operating Scenario Committee

KT Stakeholder Team Meeting
April 11, 2013

Topics

 OSC Objectives
 Context for Scenarios

 Model(s)
 Model Inputs

 Inflows (Rain)
 New License Conditions
 Operating Philosophies

 Scenario Development
 Recommended Scenario
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OSC Objectives

 Develop composite set of interest
 Identify interest directly related to water quantity 

management and operations and establish 
objective performance measure.

 Refine existing scenario recommendation 
protocols

 Vet and coordinate scenario recommendations
 Conduct first review of results
 Share findings with SH Team

Models – CHEOPS, HEC-ResSim

 Water Balance Model – Bad Creek to flows 
from Thurmond

 Main output are reservoir levels and flows
between reservoirs and hydro generation
values

 15-minute time steps for 73 years
 2,559,572 time steps for period of record
 35,064 time steps per year
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Model Inputs – Rain (Inflows)

 On Average:  inflows for next 73 years 
like previous 73 years

 Climate change-guided impacts
 High-stress scenario – +6°, -10% flow
 Low-stress scenario – +3°

Model Input – License 
Conditions

 Normal Operating Range
 LIP – will serve as basis of the New 

Operating Agreement
 Progressively reduce the two things that 

can be controlled:
 Releases downstream
 Water withdrawals



4/16/2013

4

Model Input – Operating 
Philosophy

 Generally more valuable to keep water 
in system than to release it.

What’s A Operations Scenario?
Five Elements

 It’s a particular set of values for:

 Flow releases from each dam (Section 3)

 Lake level targets, minimums, maximums (for 
each reservoir) (Section 2)

 Specified drought triggers and staged reductions 
(Section 4)

 Future water supply demands (Section 3)

 Future storage changes (e.g., from sedimentation, 
new intakes)
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What are CHEOPS™ / HEC-
ResSim?

 Tools to evaluate scenarios
 Can the real system actually operate successfully 

for a selected scenario?

 Which scenario decisions have more or less 
impacts on system
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Scenario Problems (not LIP)

 Scenario flow releases not sustainable
 Hydro generation or value losses too great
 Lake levels exceed maximum or minimums or 

too frequently significantly off normal targets
 LIP activated too often
 Water withdrawal intakes uncovered

Scenario Problems (LIP)

 Activated too often

 Activated too “deeply”

 LIP didn’t resolve uncovered intakes

 Relies on storage too much in early 
drought stages – uses up storage too 
quickly
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 Place Holder for Haze Chart 1

 Place Holder for Haze Chart 2
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What are CHEOPS™ / HEC-
ResSim?

 Tools to evaluate scenarios
 Can the real system actually operate successfully 

for a selected scenario?

 Which scenario decisions have more or less 
impacts on system

 Performance Measures Add-on
 Assess how well or poorly the scenario meets 

stakeholder interests

Interest Statement Tags

 In AIP Shell
 [Turetzky, Swank][FOLKS][Water 

Quality][3.2,8.1][136]

 In the Individual Interest Statements
 [Water Quality][3.2,8.1][136]



Keowee Toxaway 
Relicensing

Operations Modeling April 11, 2013

1

Bad Creek

Jocassee

Keowee

Hartwell

Russell

Thurmond



AGENDA

1. Extend POR Hydrology to 2011
2. Review alternative scenario descriptions 

and introduce Blend 2D v2 scenario
3. Review of POR Graphs

a) Durations 
b) Haze
c) LIP

4. Review of PM Sheets – New PMs for 
periods in LIP Stages



Extending 
Project Inflow 

Record

Previous Inflow POR 1939 through 2008
Extended Inflow POR 1939 through 2011

Work performed by ARCADIS using similar method 
as the original 1939-2008



Review 
Alternative 

Scenario 
Descriptions



Scenarios - Extended hydrology (through-2011) for 
Normal, CCLow and CCHigh

– Existing License 
– Baseline
– Trial Balloon (TB1)
– Blend 2C_v2
– Blend 2D_v2



Duke/FOLKS - Blend 2D v2

6

LIP Minimum Elevations (ft. AMSL)

LIP Stage Trial Balloon Blend2C Blend2D

Joc Keo Joc Keo Joc Keo

Normal 1096 795 1096 796 1096 796
0 1096 795 1096 796 1096 796
1 1092 794 1092 795 1092 795
2 1088 793 1087 794 1087 793
3 1084 792 1083 793 1083 792
4 1080 790* 1080 790* 1080 790*

Minimum Keowee 
Reservoir 

Elevation prior to 
moving to 

Leakage Release

790 791 791.5

*The minimum Keowee elevation used to calculate the usable storage for storage 
balancing with the USACE is 790.0 ft. AMSL.



• Same scenario set‐up as Blend2C v2 except with changes to LIP 
Stage 2, 3 and Keowee LIP 4 low SI total max. release action

Duke/FOLKS - Blend 2D v2

LIP 
Stage

ST Licensee SI (%) Total Max. 
Release

(ac-ft)

Total Max. 
Release (cfs  

avg)

Keowee Min 
Elev (ft)

Joc Min 
Elev 
(ft)

Normal 796 1096

0 >85% & ≤ 90%

> 80% & ≤ 85%

25,000

20,000

1,800

1,440

796 1096

1 DCP 1 n/a 18,750 1,350 795 1092

2 DCP2 n/a 15,000 1,080 793 1087

3 DCP3 n/a 10,000 720 792 1083

4 SI<25% 12% < SI<25%

≤12%

7,500

Leakage

540

Leakage

790* 1080

*Note: In Stage 4, the Keowee reservoir elevation will be maintained at or above 791.5 ft. AMSL until Duke 
Energy storage balance reaches 12 percent. The minimum elevation used to calculate the usable storage 
for storage balancing with the USACE is 790.0 ft. AMSL.



• Resulting minimum Storage Index (SI) for three Scenarios with 
Normal, CCLow & CCHigh climate sensitivities

Duke TB and Blend Scenarios  
Minimum Storage Index

Scenario Climate Type USACE SI Duke SI

Trial Balloon Normal 23.8% 24.1%

Blend 2C v2 Normal 24.4% 24.6%

Blend 2D v2 Normal 24.4% 24.7%

Trial Balloon CC Low 21.4% 21.9%

Blend 2C v2 CC Low 22.1% 22.5%

Blend 2D v2 CC Low 21.8% 22.2%

Trial Balloon CC High 4.1% 8.7%

Blend 2C v2 CC High 4.1% 8.6%

Blend 2D v2 CC High 3.9% 9.4%



Elevation 
Duration  

Summaries
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Bad Creek
15-Minute End Elevation (ft)

for years 1939 to 2011

Baseline Existing License Trial Balloon Blend 2C v2 Blend 2D v2

• Bad Creek Elevations – Existing License, Baseline, Trial Balloon, Blend 2C 
v2, and Blend 2D v2

Scenario 
Lowest End of Day 

Elevation (ft) 

Baseline 2156.2
Existing License 2228.6

Trial Balloon 2227.5
Blend 2C v2 2227.7
Blend 2D v2 2227.4



• Jocassee Elevations – Existing License, Baseline, Trial Balloon, Blend 2C 
v2, and Blend 2D v2
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15-Minute End Elevation (ft)

for years 1939 to 2011

Baseline Existing License Trial Balloon Blend 2C v2 Blend 2D v2

Scenario 
Lowest End of Day 

Elevation (ft) 

Baseline 1079.8
Existing License 1099.3

Trial Balloon 1086.2
Blend 2C v2 1084.4
Blend 2D v2 1086.5



• Keowee Elevations – Existing License, Baseline, Trial Balloon, Blend 2C v2, 
and Blend 2D v2
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15-Minute End Elevation (ft)

for years 1939 to 2011

Baseline Existing License Trial Balloon Blend 2C v2 Blend 2D v2

Scenario 
Lowest End of Day 

Elevation (ft) 

Baseline 792.7
Existing License 778.0

Trial Balloon 790.7
Blend 2C v2 791.6
Blend 2D v2 792.1



• Hartwell Elevations – Existing License, Baseline, Trial Balloon, Blend 2C v2, 
and Blend 2D v2
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for years 1939 to 2011

Baseline Existing License Trial Balloon Blend 2C v2 Blend 2D v2

Scenario 
Lowest End of Day 

Elevation (ft) 

Baseline 635.3
Existing License 637.4

Trial Balloon 634.7
Blend 2C v2 634.6
Blend 2D v2 635.2



• Russell Elevations – Existing License, Baseline, Trial Balloon, Blend 2C v2, 
and Blend 2D v2
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for years 1939 to 2011

Baseline Existing License Trial Balloon Blend 2C v2 Blend 2D v2

Scenario 
Lowest End of Day 

Elevation (ft) 

Baseline 473.8
Existing License 474.4

Trial Balloon 473.8
Blend 2C v2 474.4
Blend 2D v2 474.4



• Thurmond Elevations – Existing License, Baseline, Trial Balloon, Blend 2C 
v2, and Blend 2D v2
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for years 1939 to 2011

Baseline Existing License Trial Balloon Blend 2C v2 Blend 2D v2

Scenario 
Lowest End of Day 

Elevation (ft) 

Baseline 313.6
Existing License 314.1

Trial Balloon 313.7
Blend 2C v2 313.6
Blend 2D v2 313.6



CC-High 
Elevation 
Duration  

Summaries
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Baseline CC High Existing License CC High Trial Balloon CC High

Blend 2C v2 CC High Blend 2D v2 CC High

• CC High Bad Creek Elevations – Existing License, Baseline, Trial Balloon, 
Blend 2C v2, and Blend 2D v2

Scenario 
Lowest End of Day 

Elevation (ft) 

Baseline CC High 2155.3
Existing License CC High 2228.9

Trial Balloon CC High 2170.1
Blend 2C v2 CC High 2161.8
Blend 2D v2 CC High 2162.1
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Baseline CC High Existing License CC High Trial Balloon CC High
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• CC High Jocassee Elevations – Existing License, Baseline, Trial Balloon, 
Blend 2C v2, and Blend 2D v2

Scenario 
Lowest End of Day 

Elevation (ft) 

Baseline CC High 1079.3
Existing License CC High 1087.3

Trial Balloon CC High 1081.4
Blend 2C v2 CC High 1080.0
Blend 2D v2 CC High 1080.3
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• CC High Keowee Elevations – Existing License, Baseline, Trial Balloon, 
Blend 2C v2, and Blend 2D v2

Scenario 
Lowest End of Day 

Elevation (ft) 

Baseline CC High 791.9
Existing License CC High 777.9

Trial Balloon CC High 790.0
Blend 2C v2 CC High 791.0
Blend 2D v2 CC High 791.5
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• CC High Hartwell Elevations – Existing License, Baseline, Trial Balloon, 
Blend 2C v2, and Blend 2D v2

Scenario 
Lowest End of Day 

Elevation (ft) 

Baseline CC High 625.0
Existing License CC High 625.4

Trial Balloon CC High 625.0
Blend 2C v2 CC High 625.0
Blend 2D v2 CC High 625.0
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Baseline CC High Existing License CC High Trial Balloon CC High
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• CC High Russell Elevations – Existing License, Baseline, Trial Balloon, 
Blend 2C v2, and Blend 2D v2

Scenario 
Lowest End of Day 

Elevation (ft) 

Baseline CC High 469.8
Existing License CC High 473.8

Trial Balloon CC High 471.4
Blend 2C v2 CC High 471.7
Blend 2D v2 CC High 471.6
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Baseline CC High Existing License CC High Trial Balloon CC High
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• CC High Thurmond Elevations – Existing License, Baseline, Trial Balloon, 
Blend 2C v2, and Blend 2D v2

Scenario 
Lowest End of Day 

Elevation (ft) 

Baseline CC High 312.0
Existing License CC High 313.3

Trial Balloon CC High 312.8
Blend 2C v2 CC High 312.5
Blend 2D v2 CC High 312.4



Blend 2C v2
and Blend 2D v2 

Output 
Summaries
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Questions



From: Barwick, Hugh
To: Jessen, Nancy S
Subject: FW: Lake-levels and spawning
Date: Friday, April 12, 2013 3:24:02 PM

Stakeholder consultation
 

From: Bill Marshall [mailto:MarshallB@dnr.sc.gov] 
Sent: Friday, April 12, 2013 3:17 PM
To: Barwick, Hugh
Subject: RE: Lake-levels and spawning
 
Thank you, Hugh. I think you have captured well my suggested changes and I think these changes
bring much better clarity to the intended target for lake-levels trends during the spawning season.
 
Note, regarding the wording in your attachment. The last sentence...

"Following each year's stabilization period, the Licensee will provide to SCDNR a record of
the daily reservoir elevations observed during the stabilization period. 

... has been removed and is not included the latest version of the AIP, and we agree this last
sentence is not needed.
 
Thanks,
 
Bill
 

From: Barwick, Hugh [mailto:Hugh.Barwick@duke-energy.com] 
Sent: Friday, April 12, 2013 2:45 PM
To: Bill Marshall
Cc: Jessen, Nancy S
Subject: RE: Lake-levels and spawning
 
Bill,
 
Take a look at my revisions to version we reviewed yesterday and let me know what you think
about this.  Please make any track change edits you think appropriate. 
 
Hugh
 

From: Bill Marshall [mailto:MarshallB@dnr.sc.gov] 
Sent: Friday, April 12, 2013 9:36 AM
To: Barwick, Hugh
Subject: Lake-levels and spawning
 
Hugh,
I've examined the 1996*-2011 lake elevation data for Keowee and Jocassee during the Apr 1 - May
15 time period, eliminated the years with the more erratic lake-level trends which seem to be
affected by the severe drought periods, and retained those years that present more favorable
trends for both lakes and plotted the results.

mailto:/O=DUKEENERGY/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=DHB3982
mailto:Nancy.Jessen@duke-energy.com
mailto:Hugh.Barwick@duke-energy.com
mailto:MarshallB@dnr.sc.gov


I think the selected years presented in the attached plots better represent the "general reservoir
elevation trends" we would want to try to maintain going forward. The trends from these selected
years could be specified in the agreement language as example trends to target, rather than the
entire 1996*-2011 period, and we could eliminate the wording, "under normal (non-drought)
conditions."
 
                *the data set I received from Scott does not include 1995 data
 
 
I'll be out on an errand for the next 45 min but should be back in by 10:20 to discuss by phone.
Thanks
 
Thanks,
Bill



Jessen, Nancy S 

From: 
Sent: 
To: 

Huff, Jennifer R 
Friday, April 19, 2013 1 :22 PM 
Jessen, Nancy S 

Subject: FW: Duke Stakeholder meeting on April 17 
Attachments: Paper for ARES 2013-5 Wyman et al4 15.doc; ARES 2013 Presentation.ppt 

Categories: action required 

Stakeholder Team 

From: Ken Kearns [mailto:kkearns@kearnswest.com] 
Sent: Monday, April 15,2013 1:47 PM 
To: Lineberger, Jeff; Huff, Jennifer R; Bruce, Ed 
Subject: FW: Duke Stakeholder meeting on April 17 

See paper 

From: David Wyman [mailto:DWYMAN@clemson.edu] 
Sent: Monday, April 15, 2013 1:35 PM 
To: Ken Kearns 
Cc: Ben Turetzky 
Subject: RE: Duke Stakeholder meeting on April 17 

Hi Ken, 

That sounds great. 

I presented the paper and presentation last week - It went down well at our recent American Real Estate Society (ARES) 
conference meeting. Please find attached a copy of both the paper and presentation - the presentation requires about 
15 minutes. I will bring a jump drive with me, too. 

Thanks for your help. I look forward to seeing you before 9:30 on Wednesday! 

Best, 
Dave 

From: Ken Kearns [mailto:kkearns@kearnswest.com] 
Sent: Monday, April 15, 2013 1:29 PM 
To: David Wyman 
Subject: RE: Duke Stakeholder meeting on April 22 

Welcome back. I'm just checking in to confirm that we're "go" for Wednesday. The meeting will begin at 9:30a, and 
we'll put you on about 1O:00a. It would be good (but not absolutely necessary) if you could arrive before 9:30a so I 
could say hello and load up your presentation. We'll have some very good (but terribly unwholesome) breakfast snacks 
there. 

Ken 

From: David Wyman [mailto:DWYMAN@clemson.edu] 
Sent: Thursday, April 04, 2013 6:47 PM 
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To: Ken Kearns 
Subject: RE: Duke Stakeholder meeting on April 22 

Great ... the conference is in Hawaii, life is sweet! 

Thanks, 
Dave 

From: Ken Kearns [mailto:kkearns@kearnswest.com] 
Sent: Thursday, April 04, 2013 6:38 PM 
To: David Wyman 
Subject: RE: Duke Stakeholder meeting on April 22 

Here you go. I'll try to call you on Apr 15 to check in. 

Enjoy your conference. 

Ken 

From: David Wyman [mailto:DWYMAN@clemson.edu] 
Sent: Thursday, April 04, 2013 6:23 PM 
To: Ken Kearns 
Cc: 'Tony Niemeyer'; Doug Barker; Ben Turetzky; 'Newton Brightwell' 
Subject: RE: Duke Stakeholder meeting on April 22 

Ken, 

Thanks for such a prompt reply! 

Yes, April1ih would work great. I look forward to receiving detailed directions and some ground rules for public 
participation in the meetings from the Stakeholder Team's Charter. Many thanks for the opportunity! 

Best, 
Dave 

From: Ken Kearns [mailto:kkearns@kearnswest.com] 
Sent: Thursday, April 04, 2013 6:17 PM 
To: David Wyman 
Cc: 'Tony Niemeyer'; Doug Barker; Ben Turetzky; 'Newton Brightwell' 
Subject: RE: Duke Stakeholder meeting on April 22 

Dave 

We have a 30-minute public session at each of our Stakeholder Team meetings, and we will on Apr 22. However, I 
would suggest your presenting at the Apr 17 meeting would be more appropriate timing for the group if that fits your 
calendar. 

Meetings begin at 9:30 AM, and the public session begins right after some preliminaries, typically around 10:00 AM . 
We will have a PowerPoint projector and laptop; you can just bring your file on a stick drive. Note, we won't have a CD 
drive. 

The Apr 17 meeting will be in Duncan; the Apr 22 meeting will be in Greenville. Both facilities are close to an exit from 1-
85. 
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When you let me know the date, I'll send you detailed directions and some ground rules for public participation in the 
meetings from the Stakeholder Team's Charter. 

I look forward to meeting you . In the meantime, please call or email if you have questions. 

Ken 
703-639-0107, home office 

Kenneth D. Kearns, PhD 
Kearns & West, Inc. 
1110 Vermont Avenue, Suite 950 
Washington, DC 20005 

202-535-7800 

From: David Wyman [mailto:DWYMAN@clemson.edul 
Sent: Thursday, April 04, 2013 5:41 PM 
To: Ken Kearns 
Cc: 'Tony Niemeyer'; Doug Barker; Ben Turetzky; 'Newton Brightwell' 
Subject: RE: Duke Stakeholder meeting on April 22 

Hi Ken, 

I have written an academic paper that creates a spatial hedonic model to examine the potential impact of a reduction in 
Lake Keowee's water level on property prices. It is pretty thorough and employs the latest GIS techniques in property 
valuation. I understand that there may be a possibility of presenting a short precis of this paper at the Duke Stakeholder 
meeting on April 22. If so, could you please confirm: 

1. Location and Time 
2. Timing - how long would the presentation be. 15-20 minutes would be great, if possible ... 
3. Is PPT available? 

I have also co-written two other academic papers on valuation of property on Lake Keowee and am attaching copies of 
them. Please do not hesitate to contact me if you have any questions. I am away Saturday for 8 days at a real estate 
conference returning April 15th

. I look forward to meeting you! 

Best, 
Dave 

David Wyman, Ph.D. 
Associate Director 
Arthur M. Spiro Institute for Entrepreneurial Leadership 
Clemson University 
374 Sirrine Hall 
Clemson, SC 29634 

858-229-9028 
dwyman@clemson.edu 
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Abstract for 
The Impact of Climate Change on Property Value: A Tale of Two Lakes 

By 
David Wyman, Chris Post and Elaine Worzala 

As climate change continues to impact the global environment resulting in extreme weather 
patterns from hurricanes, to floods, to severe droughts, the impact of environmental change on 
real estate values could be catastrophic in many places around the world. This study examines 
one of the most cited valuable attributes of a residential lot, the view, and focuses on estimating 
the impact of a sudden, significant change in the quality of that attribute. In this study, we 
compare the lake front property on a chain of man-made lakes located in South Carolina. One 
lake, Lake Hartwell, has experienced three severe decreases in its water levels over the last ten 
years due to severe drought conditions. The other lake, Lake Keowee, is less than 30 minutes 
away and was created for a nuclear power plant in 1971. Due to nuclear industry power plant 
regulations, Lake Keowee is a deep water lake and water levels have not been allowed to drop 
below a certain level so water level can be held constant for this comparison. We use spatial 
regression analysis to ascertain whether or not a reduction in water levels has a corresponding 
reduction in real estate value. The hypothesis is that buyers pay extra for the right to be on the 
water, have a dock, a boat and a view. With drought conditions, owners are now further from the 
water, their docks are on dry land and in some cases their water view has deteriorated to become a 
marsh view or worse. We compare the lot sales on both lakes over the same time period and 
expect to find that the rate of appreciation and depreciation on the two lakes will vary 
significantly. These results will be useful to better understand the value implications of the recent 
severe changes in weather patterns. 
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Background l 

Lake Keowee is a pristine blue lake that was formed in 1971 by Duke Power as part of the 
Keowee-Toxaway Complex to provide cooling waters for the Oconee Nuclear Station. The 
complex includes a nuclear station that generates enough electricity to power 1.9 million homes 
(Connor, 2012) plus three hydroelectric stations - Keowee, Jocassee and Bad Creek. Created from 
the damming of two rivers, Lake Keowee is over 23 miles in length and about 3 miles at its 
widest point. The natural beauty of the lake is complemented by abundant recreational facilities 
including swimming, fishing, and boating. 

Crescent Land and Timber (now Crescent Resources) was formed as an unregulated subsidiary of 
Duke Power to manage surplus lands acquired in the construction of dams and lakes for hydro
electric power generation (Mildenberg, 2004).2 Crescent's initial focus was on leasing farmland 
and harvesting commercial forestry (Mildenberg, 2004; Boyd 1999) - thus, it was not heavily 
involved in real estate development in its early days. However, the company changed directions 
in 1988 with a mandate to start development from the corporate stockpile of 270,000 acres of raw 
land including several thousand acres of undeveloped property on Lake Keowee.3 As Crescent 
owned approximately 95% of the land surrounding Lake Keowee, real estate development had 
been fairly sparse and basically limited to the remaining 5% of the area until then.4 

Crescent created an in-house market study in the early 1990s and mapped every section available 
on Lake Keowee, comparing potential yields if a section was developed internally or if it was sold 
to an outside developer (Hamrick, 2010, pers. comm., May 10). Essentially, Crescent's strategy 
on Lake Keowee was to create two real estate divisions: a commercial one responsible for making 
bulk land sales to developers and a retail division focused on developing their own residential 
communities to sell lots from, the eponymous Crescent Communities. From the market study, the 
retail division cherry picked some of the best sites to create their own amenitized communities. 
All Crescent Communities were developed with strict standards and covenants to protect property 
values (Carolinalivingrealty.com, 2008). In total, over 100 residential communities have been 
developed on Lake Keowee with an estimated 8,700 buildable lots located on 300 miles of 
shoreline. Over 2,000 lakefront homes have been built in the last twenty years, many of them high 
end residential homes (Williams, 2008). 

The development of high end residential real estate was facilitated by a Nuclear Regulatory 
Commission decree in 1995 that the water level of Lake Keowee should operate at a minimum 
level of 794.6 feet above mean sea level (AMSL) in order to satisfy cooling water requirements 

I We would like to acknowledge the significant assistance provided by Lisa Simmering, a GIS specialist for Oconee 
County and Ben Turetzky, President of Friends of Lake Keowee (FOLKS). 
2 As an unregulated subsidiary, Crescent Land and Timber was closely held and did not have to pay dividends back to 
ratepayers (Mildenberg, 2004). Crescent had a total of five real estate divisions, but they will be collectively referred 
to as Crescent in this study. 
3 Duke Power had accumulated the land stockpile from the usage ofthe right of eminent domain. Duke provided 
Crescent with $50 million in cash and debt access. In an interview with A. Fields in April 2009, he said that Crescent 
returned a total of $2 billion in land sales to Duke Power over the next 20 years. 
4 Much of the following information is attributable to an interview with John Hamrick on May 6, 2010 (Hamrick, 
2010). 
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for the Oconee Nuclear Station. As "full pond" for Lake Keowee is measured at an elevation of 
800 feet, this meant that Lake Keowee stays within 5.4 feet of full pond during standard 
operations. In comparison, water levels in the neighboring lakes - Lake Jocassee and Lake 
Hartwell- may fall by over 20 feet below full pond during periods of drought. Lake Jocassee lies 
upstream and its water level is drawn down in order to maintain Lake Keowee's water level, 
whereas Lake Hartwell is downstream and has suffered three major droughts since 2000. 

The original 50-year license for the Keowee-Toxaway project granted to Duke Energy by the 
Federal Energy Regulatory Commission (FERC) expires in 2016 prompting Duke Energy to draft 
an Agreement in Principal (AlP) as part of its a new license application in September 2012.5 The 
first draft of the AlP proposes modifying the minimum operating level of 794.6 ft. AMSL for 
Lake Keowee as drought conditions increase in severity (Duke Energy, 2012; Jester, 2012). For 
example, Duke proposes to lower the water level of Lake Keowee in stages (stage 1 to 794 ft. 
AMSL; stage 2 to 793 ft. AMSL; and stage 3 to 792 ft. AMSL). According to the AlP, stage 4 
would lower the water level elevation to 790 feet AMSL, or 10 feet below full pond in order to 
ensure continuous production of electricity in periods of severe drought (Allen, 2012). Duke 
Energy utilizes hydrology records of the past 70 years to predict that the water level would be 
reduced below 795 AMSL only 4% of the time (equivalent to roughly 15 days a year) assuming 
that history repeats itself. Thus, Duke Energy argues that waterfront property values would not be 
adversely affected by this reduction in minimum water level elevation (Allen, 2012; Chandler, 
2012). 

This is the first known academic study to examine whether a decrease in the water level can foster 
a pricing discount on impacted waterfront properties. To test this hypothesis for Lake Keowee, a 
Geographic Information System (GIS) is used to help model the pricing of 1,024 vacant 
waterfront lots sold between 2002 and 2012. To minimize externalities as far as possible, only 
vacant, waterfront property sales located in Oconee County are considered. This paper introduces 
a new variable - UNDOCKABLE - referring to lots that are inaccessible to navigation as water 
levels drop. 

The paper is organized in to the following sections. We will initially review the extensive 
literature on the pricing of lakefront properties followed by an examination of the methodology 
used to test the above hypothesis. Next, we will present the data and interpret the results. Finally, 
we construct a simulation model informed by the divergent pricing history of two lakes - Lake 
Hartwell and Lake Keowee - to examine the potential pricing impact of a further drop in the 
water level as proposed in the draft AlP by Duke Energy. The negative wealth implications of a 
drop in property prices would affect both property owners and Oconee County property tax 
revenues. 

Literature Review 

The path and depth of future climate change is uncertain, but recent literature suggests that the 
climate is changing with unprecedented speed compared to historic patterns. One consequence is 
a recent series of severe droughts that has created record low lake levels ranging from the 

5 Please see Duke Energy (2012) and Jester (2012) for summaries of the draft proposal. 
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southern lakes (Lakes Travis, Powell, Hartwell, Thurmond, etc.) to northern lakes such as Lake 
St. Clair and the Great Lakes in Minnesota. The shortage of water has led to water now being 
referred to as the "oil of the 21st century" (Sierra Club 2012). 

Water is not only in demand as an explicit resource, but an extensive body of research indicates 
that an aesthetic view of water provides a price premium for properties. An early study of pond 
views found a premium of between 4 and 12% for single family homes in Massachusetts (Plattner 
and Campbell, 1978). Two studies by Benson et al (1998 and 2000) examined different types of 
views and found higher pricing premiums for lake and ocean views; the premium ranged from 
10% (for a partial ocean view) to 147% for direct ocean frontage, while the second study 
comparing eight different view types found the highest premium, 126%, was paid for direct lake 
frontage views. Similarly, Bond et al (2002) found a significant price premium of 90% for 
waterfront properties with a view of Lake Erie. Finally, Bourassa et al (2004) found that a wide 
water view increased values by 59% although the increase in value fell sharply with distance from 
the coast. 

A few studies have tried to isolate the value of the view even further by focusing their analysis on 
vacant lots to alleviate the noise associated with potential omitted variables like the construction 
quality of a house. Rinehart and Pompe (1999) found that lot values increase by almost 60% for a 
golf course view, 113% for a creek or marsh view and 147% for an ocean view on Seabrook 
Island, SC. Similarly, Wyman and Sperry (2010) found a hierarchy of view premiums for three 
different types of waterfront properties with the best waterfront properties commanding the 
highest premiums - 287% for point lots, 219% for the deep water and 124% for the cove lots 
compared to interior lots. 

Another group of researchers have focused their efforts on studying the impact of water 
quality/clarity on property values and results indicate that, as with views, the water quality can 
also impact the price of waterfront property (Poor et aI, 2001). One of the earliest studies, David 
(1968) examined the correlation between lakeshore property value and the water quality of 
various artificial lakes in Wisconsin and found a direct relation with prices increasing in line with 
higher water quality. As with the value of a view, researchers have primarily used hedonic 
models to measure the impact of water quality on property prices and all of the studies have 
shown that water quality does have a statistically significant impact on the value of residential 
properties. For example, studies on water quality have been conducted in Michigan (Adelaja et 
aI, 2007; Kevern, 2008 and Brashares, 1985), in Maine (Michael et aI, 2000; Bouchard et aI, 
1998; Boyle and Bouchard, 2003), along the Chesapeake Bay (Leggett and Bockstael, 2000), in 
Mississippi (Krysel et aI, 2003; Boyer et aI, 2003), and in New Hampshire (Gibbs et al 2002; 
Huang et aI, 2002). These studies are related to the current study because the potential decrease 
in water level could result in a similar diminution of value as found when water quality is reduced 
since the lake no longer has the same appeal to property owners as well as the general public. 

Research on Lake Delavan in Wisconsin provides a before and after case study that documents 
the positive impact that a lake rehabilitation (the opposite impact of a reduction in water level) 
can have property value. Kashian et al (2006) found that a $7 million rehabilitation project 
resulted in an appreciation rate of 273% compared to only a 148% increase in lake property 
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located on nearby lakes that had not been rehabilitated. In addition, these authors estimate that a 
one foot increase in the water clarity adds $5,207 to the value of a Delevan lakefront property. 

Evidence that lake levels do impact property values can be found when the results of two studies 
by the same researchers are compared. Lansford and Jones (1995 a and b) completed two hedonic 
models, one for property located in close proximity to Lake Austin and the other for property in 
close proximity to Lake Travis, respectively. Lake Austin is considered to be a "constant level 
lake and the water level seldom varies more than a foot except for planned, temporary draw
downs" (Lansford and Jones, 1995 a, page 216). In contrast, Lake Travis is a flood control lake 
and water levels can vary substantially. In their study period the mean lake level was 667 feet 
above sea level and the standard deviation was seven feet. However, the range over the two year 
time period analyzed (1988-1990) was a change of 22 feet. In the first study of Lake Austin, the 
lake level deviation variable did not have an impact on property prices but in the second study of 
Lake Travis, buyers were willing to pay a statistically significant higher price for property when 
the lake levels were higher. 

Finally, a small number of recent studies have attempted to focus on the same issues as this study 
- that is to measure the impact of changing water levels (in most cases caused by severe droughts) 
on economic value. In most of these studies, researchers have focused on the economic impact to 
the community in terms of tourism, recreational spending, real estate transactions and related 
brokerage commissions, and gross retail sales in the general economy.6 Recent studies of the 
economic impact of reduced water levels include studies of Lake Lanier (Bleakely Advisory 
Group, 2010), Lake Travis (RCLO Company, 2011), Lake Conroe (Rogers et aI, 2012), Lake 
Hartwell (Allen et aI, 2010) and Lake Keowee (Carey et aI, 2011). For example, researchers 
analyzing the impact of drought conditions on Lake Lanier estimate an economic loss of $87 
million in 2007/8 due to low water levels. They contend that continued droughts could lead to a 
potential home value loss of $1.8 billion for property owners adjacent to Lake Lanier and 
calculate that this could result in lower property tax revenues of $6.1 million (Bleakely Advisory 
Group, 2011). 

Two recent studies are of particular interest as they center on Lake Hartwell and Lake Keowee. 
Allen et al (2010) estimated a decrease of economic activity at 0.1 % for the six counties bordering 
Lake Hartwell due to drought conditions. However, this study only examined annual economic 
impact and did not incorporate the wealth impact of a diminution in property values as water 
levels drop. Carey et al (2011) found that a one foot decline in water level is correlated with a 
12% decline in monthly real estate transactions in Oconee County. Unfortunately, this study also 
ignored the property value wealth impact on Lake Keowee and the researchers did not examine 
the economic impact of more significant drop in the water level below 795 feet AMSL. 

The only known research to examine the potential impact on property values if the lower water 
levels are sustained is a survey of Lake Conroe residents where respondents expect a 28% decline 
in property values in the event of a reduction in lake levels from 6.3 to 10.9 feet below full pond 

6 Additional studies have tried to capture the impact of droughts on water for irrigation purposes and therefore the 
value of impacted agricultural land and activity. For example, see Terrel and Johnson (1999) and Wittwer and 
Griffith, 20 II). 
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(Rogers et aI, 2012). Further, Lake Conroe residents estimate that they are over three times more 
likely to put their house on the market if water levels drop. 

Methodology and Data 

This paper employs a semi-log spatial hedonic model to observe the revealed preferences for 
specific property attributes of vacant lakefront properties. The dependent variable, LoPRiCE, is 
the natural log of the sales prices of an individual vacant lakefront property in Oconee County, 
South Carolina. The formal semi-log model is detailed as follows: 

LnPi=f(V· S· A Y. U c·) I, I, I, I, 1, I 

Where: 

LoP i = a scalar of natural log oflot prices observed at a particular location i 
Vj = a vector of variables describing the view of a property at a particular location i 
Sj = a vector of variables describing the spatial characteristics of a property at a particular 
location i 
Aj = a vector of variables describing the accessibility of a property at a particular location i 
Yj = a vector of variables describing the year of sale of a property at a particular location i 
Vj = a vector of variables describing the dockability of a property at a particular location i 
Ej = is a random error term that is normally distributed 

This paper follows prior convention (Dickes et aI, 2013; Wyman and Sperry, 2010) and utilizes 
GIS analysis to classify waterfront lots into three categories - COVE, OPEN WATER and 
POINT - based on the quality of water view. A COVE lot has a view corridor of less than 300 
feet across the lake, whereas an OPEN WATER lot has a view corridor of 300 feet or more. A 
POINT lot is differentiated from an OPEN WATER lot by its location on the point creating an 
open water view with a wide angle of over 45 degrees. The mean sales price of a point lot on 
Lake Keowee is over $500,000, a substantive price premium over OPEN WATER lots ($301,839) 
and COVE lots ($219,815) as detailed in the summary descriptive statistics found in Table 1. 

A number of other spatial variables are also measured. The length of SHORELINE for each lot is 
measured as a continuous variable using the ruler tool in GIS. We hypothesize that buyers will 
pay a premium price for increased shoreline for their properties. Due to the steep topography 
surrounding Lake Keowee, the mean SLOPE of each property is measured using the slope tool in 
GIS. It is hypothesized that a steeper slope property would have a negative pricing coefficient due 
to increased construction costs and reduced dock accessibility. As Lake Keowee was constructed 
to generate power, a dummy variable - POWER200 - has been created to measure the negative 
externality if any property is located within 200 feet of a high voltage overhead transmission 
lines. The network analyst tool in ArcGIS is employed to measure the over-road distance from 
each lot to the closest market cities - Pickens, Seneca or Walhalla. Given the rural location, 
proximity to one of the cities is expected to result in a positive pricing premium. Figure 1 details 
the location of each of the 1,024 lots in Oconee County and their distance to the closest market 
city. 
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Table I: Descriptive Statistics for Lot Sales on Lake Keowee (2001 to 2012) 
Description Mean Std. Deviation N 

SOLDPRICE MLS of most recent sale 275,612.34 173,790.766 1024 

COVE Dummy View Variable, View < 300 feet $219,815 $139,479 453 
OPENWATER Dummy View Variable, View> 300 feet $301,839 $165,796 523 
POINT Dummy View Variable, View >300 feet and wide angle lot $516,427 $261,000 48 
FRONTAGEFT Calculated waterfront frontage in feet 182.1247 112.48479 1024 
AVESLOPE Average slope ('Yo) 25.1705 7.71093 1024 
POWER200 Dummy, if within 200 feet of transmission line .03 .157 1024 

ACRES_DEED Acreage per recorded deed or plat .9764 .S9895 1024 
CLIFFS Dummy, if located in Cliffs Community .06 .237 1024 

CRESCENT Dummy, if located in upscale Crescent Community .45 .498 1024 
KEOWEEKEV Dummy, if located in Keowee Key Community .05 .214 1024 
DAVSONMARK Days on Market Per MLS 271.75 363.969 1024 

CLOSESTDIS Over-road distance to the closest city 9.3133 3.27486 1024 

UNDOCKABLE795 Undockable at 795 AMSL .1426 .34981 1024 
V02 Time Trend Dummy $197,307 $108,354 31 
V03 Time Trend Dummy $177,758 $95,162 113 
V04 TIme Trend Dummy $189,487 $80,353 196 

V05 TIme Trend Dummy $280,321 $150,263 221 

V06 Time Trend Dummy $430,682 $226,244 130 
V07 Time Trend Dummy $411,733 $171,616 80 
V08 TIme Trend Dummy $440,023 $185,666 34 
V09 TIme Trend Dummy $363,661 $181,486 25 
V10 TIme Trend Dummy $217,473 $99,743 51 
V11 TIme Trend Dummy $208,964 $112,117 64 
V12 Time Trend Dummy $246,689 $167,290 79 

Source: GIS, SPSS 
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Routes to Closest City 
Min. Disl = 0.67 miles 
Max. Dist = 19.69 miles 

The sales price (SOLDPRICE), days on market (DA YS ON MARK) , year sold (YEAR) and name 
of community/sub-division for each lakefront property was acquired by examining MLS data for 
sales in Oconee County. A dummy variable was used to segment lakefront properties for three 
communities on Lake Keowee: The Cliffs at Keowee Falls, Crescent Communities and Keowee 
Key. The Cliffs at Keowee Falls is a member of the Cliffs Communities, an exclusive group of 
seven premium golf course communities in two states. Crescent Communities refers to the high 
end residential communities developed by the retail division of Crescent Resources, while 
Keowee Key is the oldest gated community on Lake Keowee. Started in 1973, it is hypothesized 
that this community would incur a negative pricing coefficient as Keowee Key has the facilities 
within this community are dated when compared to the communities that were more recently 
developed. 
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Finally, this is the first known academic study to employ bathymetric data to model how the dock 
is impacted by changing water levels.7 That is, we analyze whether or not a dock is actually 
undockable if water levels fall given the contours ofthe land below. It is hypothesized that 
properties with docks will be inaccessible at the 795 contour would sell at a discount to dockable 
properties. After consultation with local dock builders, a bathymetric contour of 792 feet AMSL 
was used as the cutoff point when a dock becomes undockable as most lake boats require a three 
foot clearance for ingress and egress from the dock. GIS was used to calculate the midpoint of 
each lakeshore property, and then the researchers measured the distance from this midpoint to the 
792 feet AMSL contour. Given the longest permissible dock constructed on Lake Keowee is 88 
feet, any property whose dock required greater than 88 feet to reach the 792 contour was deemed 
UNDOCKABLE. This methodology is illustrated in Figure 2. 
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This paper hypothesizes that undockable vacant waterfront lots will sell at a discount to dockable 
lots as the utility of the dock is severely impaired if it is not navigable. This negative impact is 
compounded by a reduction in the quality of the view aesthetics as the water recedes and the 
property owner' s view devolves into an unpleasant terrain of red clay. Additionally, even a five 
foot drop in the water level below full pond diminishes the overall quality of recreational utility 
for lake consumers as tree stumps, rock piles and other hazards make navigation hazardous 

7 A bathymetric map, obtained from Duke Energy, depicts the underwater topography of Lake Keowee at two feet 
intervals. 
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(Brutzman, 2012). A total of 14.2% of all lake front properties were found to be UNDOCKABLE 
at the 795 contour. 

Spatial Hedonic Model Results 

Overall, the spatial hedonic model has an R2 of 0.643. Ten independent variables were tested in 
the model, with nine of them proving to be of statistical significance at the 1 % confidence level 
with the exception of acres (probably due to the fact that premium waterfront lots tend to be 
smaller in scale in order to maximize profits for the developer). The percentage price premium for 
the coefficient, B, for dependent variables was measured using the formula 1 OO*(eb -I) per 
Halvorsen and Palmquist (1980). The model supports results found in other studies that identify a 
hierarchy of pricing premiums according to the quality of the water view. It finds a price premium 
of 35% for open water views and almost 60% for point lots compared to cove lots. The 
significance of the other spatial variables was as expected. Proximity to high voltage overhead 
transmission lines was associated with a price diminution of27%, while proximity to local market 
cities created a small, positive price premium. A marginal increase in shoreline created a positive 
price premium and a marginal increase in the slope gradient of 1 % produced a 1 % decrease in lot 
pnces. 

The three communities that were represented by dummy variables found widely different pricing 
coefficients. The oldest golf community, Keowee Key, suffered a 72% pricing diminution, while 
Crescent Communities had a 21 % pricing premium, and the renowned Cliffs Communities 
enjoyed a pricing premium of over 60% reflecting the high quality of its amenities including a 
Jack Nicklaus signature designed golf course. 

The annual dummy variables representing year of sale were statistically significant from 2005 to 
2010, but property sales outside of this time frame were not statistically significant perhaps 
reflecting the paucity of sales in these periods. Mirroring the recent national property boom and 
bust cycle, prices oflots more than doubled by 2006, but slumped subsequently. 

Returning to the question of interest, the variable UNDOCKABLE is associated with a marginal 
pricing diminution of 44.6% with all other variables being held constant. This significant pricing 
discount for undockable waterfront properties at 795 feet AMSL suggests that a further reduction 
of the water level of Lake Keowee to the proposed 790 feet AMSL would have a serious negative 
impact on the value of waterfront properties. A methodology for attempting to address this issue 
will be offered in the next section. The regression results of this model are detailed in Table 2. 
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T bl 2 R a e : ej:!resslOn R I f L k K esu ts or a e eowee L SI ot a es 
Model Unstandardized Coefficient s Percent Standardized T Sig. 

Impact Coefficients 

B Std . Error Beta 

(CONSTANT) 11.735 .096 122.283 .000 
VIEW VARIABLES 

OPENWATER .298 .026 34.71 .235 11.574 .000 
POINT .469 .069 59.84 .156 6.774 .000 

SPATIAL VARIABLES 
FRONTAGEFT .001 .000 .10 .182 7.593 .000 
AVESLOPE -.011 .002 -1.11 -.131 -6.239 .000 
POWER200 -.249 .078 -28.27 -.062 -3.212 .001 
ACRES_DEED .005 .023 .005 .220 .826 
CLIFFS .483 .068 62.09 .180 7.096 .000 
CRESCENT .210 .027 23.37 .165 7.759 .000 
KEOWEEKEV -.537 .064 71.09 -.181 -8.437 .000 
DAVSONMARK .000 .000 0 -.085 -4.282 .000 
CLOSESTDIS .019 .005 1.92 .098 4.064 .000 
UNDOCKABLE795 -.369 .035 -44.63 -.203 -10.501 .000 

TIME TREND 
V03 -.094 .077 -.047 -1.223 .222 
V04 .084 .074 .052 1.144 .253 
V05 .435 .073 54.5 .282 5.930 .000 
V06 .863 .077 137.02 .453 11.227 .000 
V07 .834 .081 130.25 .353 10.322 .000 
V08 .769 .095 115.76 .217 8.125 .000 
V09 .639 .102 89.46 .155 6.243 .000 
V10 .198 .087 21.9 .068 2.273 .023 
V11 .043 .083 .016 .516 .606 
V12 .093 .081 .039 1.146 .252 

ADJUSTED R2= .643 F= 84.72 .000 

Property Simulation at 790 Feet AMSL 

The water level at Lake Keowee is stabilized by Lake Jocassee, but the frequency, depth and the 
duration of droughts will influence overall water levels. Duke s drought records indicate an 
increasing incidence of drought in the period after 1995, perhaps reflecting the phenomena of 
climate change. Lake Keowee has been affected by a Level 1 drought almost 50% of the time 
since January 1995 compared with roughly 30% of the time in the preceding twenty-five years . 
Similarly, the incidence of Level 2 droughts has practically doubled from 17.89% of the time up 
to 1995 compared to 33.3% during the more current time period. This increasing incidence of 
drought is detailed in Table 3. 

Table 3: Dukes Drought Records of Lake Keowee (1971-2011) 

April 17, 1971 to Jan. 1995 Jan. 1995 to 2011 
(8,660 days) (6,209 days) 

Days Percent Days Percent 
Leve I 1 or Greater 2655 30.65 3009 48.5 
Level 2 or Greater 1550 17.89 2067 33.3 
Level 3 or Greater 337 3.89 330 5.3 

Source: Duke Energy 

Downstream from Lake Keowee, the impact of the drought experience of Lake Hartwell is 
sobering. (Mitchell 2012) At full pond, Lake Hartwell is 660 feet AMSL. In the 37 years from 
1962 to 1999, there were only five years where drought reduced the average water level of Lake 
Hartwell below 655 feet above sea level - 1970, 1981 1986, 1988, and 1989. In contrast, three 
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droughts since 2000 means that in seven out of the past 12 years, the annual average water level 
has fallen below 655 feet. Moreover, in three of these years - 2002 2008, and 2012 - severe 
drought reduced the average water level over ten feet below full pool. In comparison, this level of 
severity had never occurred in the preceding 37 years. 

The recent evidence from Lake Hartwell detailed in Table 4 suggests that droughts can be 
frequent (three droughts since 2000), intense (the water level fell to its lowest lake level of 637.49 
ft. AMSL on December 9, 2008, over 22 feet below full pond),8 and enduring (the drought that 
started in August 2007 lasted for 21 months). This increasing frequency, intensity and duration of 
droughts on Lake Hartwell is congruent with evidence of climate change seen on a global 
perspective where "nine of the ten hottest years on record have been in the past decade, there have 
been vast declines in Arctic and Antarctic sea ice, a corresponding rise in sea level, glacial 
retreats, more devastating wildfires, ... " (Plait, 2013).9 If the recent trend history of droughts is 
replicated or even amplified in the future, then one could anticipate water levels falling below 795 
feet AMSL on Lake Keowee more than 4% of the time, which is the current projection by Duke 
energy in their Agreement in Principal (AlP) as part of their new license application for the 
nuclear power plant. 

Table 4: Annual Water Elevation of Lake Hartwell in FT-AMSL since 2002 
N Y II h d' fi fi b I fi II I d h d' fi b I fi II ote: e ow s a 109 represents Ive eet e ow u pOD an orange s a 109 represents ten eet e ow u pOD 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec AVI! 

2002 647.86 648.7 649.97 652.17 652.92 652.06 649.84 647.36 646.75 648.07 648.59 651.32 649.63 

2003 653.73 654.64 659.35 661.94 662.63 661.89 661.74 660.48 659.92 659.88 659.1 660.25 659.63 

2004 659.65 659.8 659.33 658.68 658.38 658.13 658.92 657 ,8 660.38 661.13 660.64 660,89 659.48 

2005 660.46 660.48 660,73 661.81 661.19 660.9 661.23 660.47 659.75 659.17 657.48 657 ,88 660.13 

2006 658,75 659.34 659.25 658.92 658.53 65761 656.81 654.82 654,13 653.2 652.6 652,15 656.34 

2007 655.38 655,94 658.1 658.15 657.73 656.69 655 .63 653.91 652.66 650.5 648.29 647.1 654.1 7 

2008 647.49 648.23 650.22 651.79 651 ,86 650.66 648.48 646.39 645.38 642.7 639.01 63899 646.77 

2009 644.6 645.77 648.58 653.86 656.04 657.28 656.32 654,87 654,71 657.52 660.15 660.77 654.2 

2010 658.71 661.09 660.15 660.65 661.19 660.58 659.18 657.16 655 .98 655.37 654.38 654,72 658.26 

2011 654.36 655.56 65814 660,5 660.85 659.11 656 ,8 655 ,19 653 .39 651.96 650.38 651 .28 655 .63 

2012 652.1 652.28 652 ,67 652.64 652.22 651.03 650_05 649.24 648.22 647.51 645.62 645 .2 649.9 

A\ c~£c 653_92 654.71 656.04 657.37 657.59 656.90 655.91 654.34 653 .75 653 .36 652.39 652.78 654.92 

The central question revolves around the extent that a drought leads to a diminution in the 
valuation of waterfront properties. Here, the comparative experience of the Lake Keowee and 
Lake Hartwell real estate markets attests to the ability of droughts to negatively impact property 
prices. The price and sales quantities of Lake Hartwell's waterfront properties peaked at around 
50% of the price and sales of lakefront lots on Lake Keowee. For example, the mean sales price of 
a vacant waterfront lot on Lake Hartwell in 2003 was $100,000 compared to approximately 
$175,000 on Lake Keowee. To the extent that vacant waterfront properties in these sub-markets 
are substitutes, orthodox theory would suggest that use of comparative ratios should nullify the 

8 US Anny Corps of Engineers, http://water.sas.usace.army.millhist.htm 
9http://www.slate.comlblogslbad_ astronomy/20 13/03/ IS/global_ warming_ denial_ debunking_misleading_climate _ ch 
ange_claims_by_david.html 
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impact of the real estate boom and bust as both markets should be similarly impacted. However a 
second successive drought that started in 2006 and extended until November 2009 appears to 
have wreaked comparative devastation on the Lake Hartwell real estate market with both prices 
and sales quantity ratios falling to around 10% of Lake Keowee levels by 2010. This data 
supports the observation that there may be a perceptual difference between a one-off temporary 
reduction in water levels with pricing impact of a transitory nature versus a frequent pattern of 
low waters that would have a permanent effect on property valuation (Bleakely Advisory Group, 
2011). 

Overall, the price ratio of Lake Hartwell to Lake Keowee has changed from a 1:2 relationship to a 
1:4 relationship in less than a decade with little signs of recovery in the Lake Hartwell market. 
This recent history of vacant waterfront properties on Lake Hartwell suggests that a series of 
severe droughts on Lake Keowee could be anticipated to impose a severe impact on property 
prices. The comparative real estate ratios for Lake Hartwell and Lake Keowee are detailed in 
Table 5. 

T bl 5 C a e : oml ara lYe ea sa e ar e s: a e ar we an a e f R IEttM kt LkH til dLkK eo wee 

Lake Hartwell Lake Keowee Hartwell to Keowee 

Year Water Avg. Number Price Number Price Number % Price % 

2002 649.63 7 $93,643 31 $197,308 0.23 0.47 -2003 659.63 23 $100,492 111 $173,308 0.21 ( 0.58) 

2004 659.48 45 $85,391 195 $186,459 0.23 0.46 

2005 660.13 75 $85,958 206 $264,428 0.36 0.33 

2006 656.34 60 $143,164 115 $390,511 ( 0.52) 0.37 

2007 654.17 34 $117,765 75 $388,996 0A5 0.30 

2008 646.77 10 $150,750 30 $422,859 0.33 0.36 

2009 654.20 7 $150,014 23 $350,175 0.30 0.43 - -2010 658.26 4 $21,450 49 $211,064 ( 0.08) ( 0.10) 

2011 655.63 11 $54,641 61 $205,963 0.18 0.27 

2012 649.90 12 $48,708 67 $219,724 0.18 0.22 

Sum 654.92 288 $103,052 963 $273,709 0.28 0.35 

Note: To account for any disproportIOnate price Impact for the development of new high end residential commumty. sales of 59 
properties for the Cliffs at Keowee Falls were eliminated from the Lake Keowee data. 

This comparative data is supported by anecdotal discussions with local real estate brokers who 
forecast that a reduction in water level on Lake Keowee could have a severe impact on property 
prices. For example, Lake Keowee realtor Justin Winter (pers. comm., March 18th, 2013) states 
that "very easily properties could diminish by 50% if the dock is sitting on clay and could not be 
positioned so that the property owner could have easy ingress and egress." Similarly, the 
aforementioned survey of Lake Conroe residents projects a 28% decline in property values iflake 
levels drop by 4.6 feet to 10.9 feet below full pond, a reduction that is analogous to the AlP 
proposed by Duke Energy. 
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The regression results for the variable UNDOCKABLE in Model 1 suggests that the pricing 
diminution of a waterfront property is likely to be severe in cases where docks would become 
undockable at 790 feet AMSL. Similarly, to estimate the number of properties that would become 
undockable at 790 feet AMSL, a bathymetric contour of 787 feet AMSL was modeled. 10 Any 
property whose dock requires greater than 88 feet to reach the 787 contour is termed 
UNDOCKABLE. Furthermore, consultation with one of the leading dock builders on Lake 
Keowee revealed that the length of dock ramps is restricted by Duke Energy in most coves 
(Haney, pers. comm., 2013). As a result, two models were constructed with shorter dock lengths 
of 68 feet and 48 feet assumed for waterfront properties located in coves. These scenarios indicate 
that the number of UN DOC KABLE properties can range from 42% to almost 50% of alliakefront 
properties at 790 feet AMSL. The overall average of 46.1 % corresponds with the 46% figure 
quoted by Duke Energy (http://lakekeoweewaterlevel.blogspot.coml, 2013). The scenarios are 
detailed in Table 6. 

Table 6: Projected number of UN DOC KABLE vacant lots on Lake Keowee at 790 ft AMSL 

790 Properties Dockable Undockable % Undockable 

COVE AT 68 1024 591 433 42.2% 

COVE AT 48 1024 513 511 49.9% 

AVERAGE 46.1% 

All other waterfront propertIes are assumed to have docks extendmg 88 feet. ThIS figure likely underesumates the number of 
docks impacted as the average installed dock on Lake Keowee is only 68 feet (Haney, pers. comm., 2013). 

Finally, two valuation models were created - one to simulate a world of less frequent droughts as 
projected by Duke Energy and one that assumes a pattern of recurrent droughts that mirrors the 
recent experiences of Lake Hartwell. To simplify matters, it was assumed in both scenarios that 
cove docks became undockable when they could not reach the 787 contour within 68 feet and that 
all other waterfront properties became undockable at 88 feet. Under the first "Duke" scenario, it 
was assumed that water levels would remain above 795 for 95% of the time, but that it could fall 
as low as 790 for infrequent spells, but whose duration was indeterminate. Given these 
assumptions, it was hypothesized that the increase in overall uncertainty about lake levels would 
lead to a 10% reduction in prices for all waterfront properties. In addition, it was hypothesized 
that lots that are UNDOCKABLE at 790 ft AMSL would have an additional diminution of value 
of 15%. These hypotheses were considered conservative and made after discussions with real 
estate constituents. Under this Duke scenario, the overall impact would be a mean loss of over 
14% for each property. The overall net wealth loss would be approximately $36 million dollars 
for the 1,024 waterfront property owners in the value of their land. The simulation is based on 
2012 mean prices for vacant waterfront lots for coves ($149,391), open water ($286,827) and 
point ($741,666) with a total market value of $253 million for the sample properties. If the mean 
2012 land value of $253,000 for the 1,024 vacant lots mirrors the raw land value for all 8,700 
estimated waterfront properties on Lake Keowee, then the total wealth loss for property owners 
would be estimated to be around $305 million under the "Duke" scenario. The Duke scenario is 
detailed in Table Al of the appendix. 

10 Note a bathymetric level of787 feet AMSL needs to be modeled in order to provide boats with a requisite three 
foot clearance to safely enter the dock. If a dock needed more than 88 feet to reach the 787 elevation, then this 
waterfront property was termed to be undockable. 
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An alternative scenario would be to project the impact of sustained and recurrent droughts as 
experienced by Lake Hartwell. In the case of Lake Hartwell, there have been three extreme 
droughts in the last 15 years. This has devastated raw land prices and they have dropped by an 
average of over 40% from 2002-3 to 2011-12, while mean Lake Keowee prices increased by over 
10% during this time period. Therefore, our second simulation is termed the "Recurrent Drought" 
scenario. Here, it is assumed that we enter a world of frequent and sustained droughts creating a 
major increase in uncertainty among the buyers. Given these assumptions, it was hypothesized 
that the increase in overall uncertainty about lake levels would lead to a 25% reduction in prices 
for all waterfront properties. In addition, it was hypothesized that those properties that are 
UNDOCKABLE at 790 ft AMSL would have an additional diminution of value of 25%. Again, 
these hypotheses were considered conservative and made after discussions with real estate 
constituents in the market area. Under this simulation, the overall impact would be a loss of value 
that is around 32%, creating a net wealth loss of approximately $80 million dollars for the lake 
front lots in our sample (l,024 properties). The wealth loss is estimated to be almost $80,000 per 
property and around $686 million overall under the Recurrent Drought scenario that is detailed in 
Table 8. 

Conclusion 

Both of these scenarios - Duke and Recurrent Drought - indicate the potential for a substantive 
negative wealth impact on waterfront property owners. A reduction in water level as proposed by 
Duke Energy to 790 feet AMSL produces an estimated net loss to Lake Keowee property owners 
ranging from $305 million to $686 million (out of a net total value of $2.1 billion). Clearly, these 
potential impacts are mere projections of scenarios according to the best information currently 
available and must be treated with caution. The projections only include the value of waterfront 
property, whereas it would be expected that the negative wealth impact could extend to proximate 
non-waterfront properties, too. Changes in climate, regulations and the economy could 
significantly affect the assumptions and scenarios projected above. Despite the fact that property 
owners on Lake Hartwell can manually extend their docks and chase the water, they have still 
incurred significant property losses. Thus, it would appear that changes in regulations as proposed 
on Lake Keowee to allow property owners to chase the water would provide at best only a 
marginal improvement. It is also evident that any severe reduction in Lake Keowee prices will 
pose significant diminution on property tax assessments in the two counties adjacent to Lake 
Keowee, Oconee and Pickens. To fully understand the potential real wealth losses that a reduction 
in water levels may impose on property owners, it is recommended that Duke Energy conduct a 
full envirorunental impact study (ElS). 

Alternative solutions should also be considered including maintaining the present 794.6 water 
level and imposing stricter water conservation regulations earlier in periods of drought. For 
example, early measures restricting flow downstream, to commercial users and to proximate 
residents might alleviate some of the worst consequences of a drought. Given the recent 
experience of climate change, the issue of conservation and pricing of scarce water resources is 
unlikely to disappear in the foreseeable future . 
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Appendix: 

Table AI· DUKE Scenario with Mean Property Loss Estimated at 14.1 % 

Price Loss Properties Average Value at 795 Value at 790 
Property 

Value 

COVE AT 68 (2012) 0 453 $149,391 $67,674,082 

Dockable properties (-10%) 10% 123 $134,452 $44,369,100 
Temporary Undockable (-25%) 25% 330 $112,043 $13,781,311 
Loss $9,523,671 

OPEN AT 88 0 523 $286,827 $150,010,521 
All properties (-10%) 10% 356 $258,144 $91,899,371 
Temporary Undockable (-25%) 25% 167 $215,120 $35,925,082 
Loss $22,186,068 

POINT AT 88 o 48 $741,666 $35,599,968 
All properties (-10%) 10% 43 $667,499 $28,702,474 
Temporary Undockable (-25%) 25% 5 $556250 $2 781 248 , , , 
Loss $4,116,246 

SUMMARY 14.14% 1024 $253,284,571 -$35,825,985 

Table A2· RECURRENT DROUGHT Scenario with Mean Property Loss Estimated at 31.9% 

Price Loss Properties Avg. Property Value at 795 Value at 790 
Value 

COVE AT 68 (2012) 0 453 $149,391 $67,674,082 

Dockable properties 25% 123 $112,043 $36,974,250 

Temporary Undockable 50% 330 $74,695 $9,187,541 

Loss $21,512,291 

OPEN AT88 0 523 $286,827 $150,010,521 

All properties 25% 356 $215,120 $76,582,809 

Temporary Undockable 50% 167 $143,414 $23,950,055 

Loss $49,477,658 

POINT AT 88 o 48 $741,666 $35,599,968 

All properties 25% 43 $556,250 $23,918,729 

Temporary Undockable 50% 5 $370833 , $1,854,165 

Loss $9,827,075 

SUMMARY 31.91% 1024 $253,284,571 $80,817,023 
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Lake Hartwell: Climate Change? 

Annua l Average water level < 655 feet (S foot bfp) 

1962-99 (37 years) - 5 years 

2000-2012 (12 years) - 7 years 
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Lake Hartwell: Frequency, Sellerilv ilnd Duration 

Evidence suggests droughts can be: 

Frequent (3 droughts ,inc. 2000) 

Intense (22 f.et below full pond on December 9, 20081 

Enduring (Augu,t 2007 drought la,ted for 21 month,) 

Summary 
Quantitative 

Spatial Hedonic = 44.63" drop for UNDOCKABLE at 79S 
Major Drop in Lake Hartwell Price, and Sal., Quantitle, 
46 " UNDOCKABLE lots at 790 

Qualitative 
lake Conroe Survey . 28% decline In property valueS lllDtlnl1ll l Cl lJl 

local real estate brokers forecast severe impact on property prices 

"very easily properties could diminish by 50% if the dock is sitting on clay 
ilnd CQuid not be positioned so thit the property owner could have easy 
Ingress and egress" IMtiftWlO'lIo:t.pen.~ . ManhUltllDUI 
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Si mu lation: lake Keowee water level at 790 

Assumptions: 
• lake Keowee water level drops more frequently than Duke proposes 

Simulation. 
46 % UNDOCKABLE lots Impacted most 
Uncertainty Impacts prices of all lots 
Simulation suggests range of losses 

14% to 32% 
• $300 million to $685 million 

H21r. Ne1.lo!o111 v,1ue • SZ.I"',.,OI,G01 
a,700w;lterfronlproper1ift 

• AVHolIleWiterfrontlot 2012 meoln 1I'lue of S2'7.3018 

Conclusion: Environmental Impact Studv (EIS) required 

EIS consider potent ially significant: 

Negative wealth impact on property owners 
Negative tax impact on local counties 

Special Thanks to : 
~ Oconee County Administration - Scott Moulder 

Oconee County GIS - Usa Simmering - a star • • ••• 

• FOLKS - Ben Turetzky and Bob Swank 
• Panl Cason and Justin Winter 

• Residents of lake Keowee 

A Tale of 2 Lakes 

Caveats -Interpret results cautiouslv 
Site specific for Lake Keowee 

Time sensitive 
Climate sensitive 

Regulations sensitive 
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Location: 

9:30 AM 

10:00 AM 

10:30 AM 

12:00 N 

12:45 PM 

3:30 PM 

Keowee-Toxaway Hydro Relicensing 
(FERC Project No 2503) 

KEOWEE-TOXAWAY STAKEHOLDER TEAM MEETING 

Wednesday, April 17, 2013 

AGENDA 

Duke Energy Duncan/Greer Operations Center 
808 Duncan Reidville Road 
Duncan, SC 29334 

Preliminaries 

• Introductions 

• Safety Brief 

• Announcements 

• Meeting Summary Approval (Apr 11, if available) 

• Action Items 

• Relicensing Schedule 

• Update on Resource Committee, Study Team, and Ad Hoc 
Committee Activities 

• Agenda Review 

Public Session 

Update on AlP Open House 

Review: Stakeholder Team's Previously Suggested Modifications to 
the Following Sections of the Agreement in Principle 

6.0 Public Recreation - Land Conservation Sections (6.2.4 -
6.2.8,6.2.10) Only 

8.0 Species Protection - Entrainment (8.5.3) and Spawning 
Sections (8.5.4) Only 

Lunch 

Funding Levels 

Final Reviews Prior to "Pencils Down" 

Wrap Up 

Adjourn 
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Stakeholder Team Meeting Summary 

Keowee-Toxaway Hydro Project Relicensing 

FERC No. 2503 

Date: Wednesday, April 17, 2013 
Location: Duke Energy Duncan Operations Center 

Team Members and Special Participants Present 
Juan Brown, Anderson Chamber Marshall Brown, Pickens County 
Dyke Spencer, Anderson Chamber David Gilstrap, Pickens County Water 
Jim Schoonover, AQD Authority 
Chuck Smith, AQD Bill Marshall, SCDNR 
Jen Huff, Duke Energy Vivianne Vejdani, SCDNR 
Jeff Lineberger, Duke Energy Phil Gaines, SCDPRT 
Bob Swank, FOLKS Bob Faires, Seneca Light & Water 
Ben Turetzky, FOLKS Wes Cooler, SC Wildlife Federation 
K.C. Price, Greenville Water Tony Niemeyer, The Reserve at Lake 
Tom Berenz, Keowee Vineyards Keowee 
Jim Burgner, Keowee Vineyards Van Whitehead, Upstate Forever 
Art Holbrooks, Oconee County Sandy Campbell, USACE 
Chris Brink, Pickens County 

Facilitators 
Ken Kearns, Kearns & West Elana Kimbrell , Kearns & West 

Team Members and Special Participants Not Present 
Eastern Band of Cherokee Indians SCDHEC 
NOAA Fisheries USFWS 
SCDAH Warpath Development 

Other Participants 
David Wyman, Clemson University 
Hugh Barwick, Duke Energy 
Keith Finley, Duke Energy 
George Galleher, Duke Energy 

Meeting Times: 9:40 a.m. - 4:00 p.m. 

Doug Barker, Reserve community 
homeowner 

Newton Brightwell, Reserve community 
homeowner 

1. Kearns opened the meeting by welcoming participants and asking for introductions. 
He provided a safety briefing, and asked for announcements. There were none. 
Kearns explained the summary from the April 11 Stakeholder Team Meeting was 
completed but not yet posted for review. 

2. Kearns reviewed the action items from the last meeting. Erin Owen was to check on 
whether the trout designation is part of the Section 401 certification, which the group 
will follow up on again at the next meeting. KC Price was to follow up with Kearns on 
his proposal for a water conservation station at the Agreement in Principle (AlP) 
Open House, which they are still discussing. Duke Energy was to review Upstate 
Forever's most recent comments on the land conservation proposal, which the group 
will potentially discuss today or at the next meeting. Kearns had incorporated Blend 
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2D v2 into the draft AlP, and the edits made during the last meeting are included in 
the AlP on KTRel. 

3. Kearns briefly gave an overview of the relicensing schedule. The stakeholder 
process began in 2009 with the Stakeholder Team meetings about every two 
months. Their meetings became increasingly frequent (every six weeks, then every 
month, then several in one month). 

4. Kearns noted the Stakeholder Team has reviewed every section in the draft AlP 
except Section 10.0, which contains only two paragraphs. The Public Recreation and 
Species Protection sections still contain outstanding items (land conservation and 
fish entrainment). 

Public Session/Presentation 

5. Turetzky introduced Dr. David Wyman of Clemson University, who gave a 
presentation on his working paper on the economic impacts of lower lake levels on 
Keowee lakefront property values (see www.ktrel.com for a copy of his presentation 
and his related paper). 

6. Cooler asked if Wyman considered the different shoreline slopes/aspects at Keowee 
and Hartwell when comparing property value fluctuation on the two lakes. Wyman 
stated he did not, as he doesn't have the data to analyze this. 

7. Cooler stated that as a resident of the area prior to the creation of the lakes - the 
lakes were built for the purpose of energy generation, and the other amenities are a 
side benefit. Maintenance of a specific lake level was not written on anyone's deed. 

8. Lineberger stated his belief that there is a high standard for researchers conducting 
an academic study on a complicated topic with an emotional component to be doubly 
sure their information is correct and all necessary sources are used. The evaluation 
was conducted based in part on Duke Energy's proposal to the Stakeholder Team in 
September 2012, and the operating scenarios have been greatly modified since 
then. The Stakeholder Team's modeling and negotiations have led to an operating 
scenario in which Keowee does not fall below 792 feet above mean sea level 
(AMSL) during the projected 73-year inflow period of record. Lineberger also 
expressed concern that the impacts of Shoreline Management Plan limitations were 
not considered. Lineberger stated that if Wyman had consulted with Duke Energy 
about his study prior to presenting and publicizing his work, Duke Energy would have 
identified the incorrect assumptions the analysis currently uses. Lineberger 
emphasized that Duke Energy is very concerned about future reservoir elevations 
and the associated public expectations, and all stakeholders need to help provide 
information to the public that paints the whole picture. Lineberger has a list of 
assumptions in the report he believes are flawed and could discuss with Wyman if 
Wyman desires. 

9. Brightwell stated the public outcry was an initial reaction, in part resulting from Duke 
Energy's statement that lower lake levels would not affect property values. He 
believes the public is becoming more comfortable that progress is being made in 
their favor, to the extent possible, as they are also aware that Duke Energy only has 
so much control. 

10. Lineberger responded Duke Energy would take responsibility for incorrect 
information or interpretations if such statements were made. Duke Energy said it 
would modify Oconee Nuclear Station (ONS) to increase its drought resiliency, and 
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raise Keowee's Critical Reservoir Elevation from 775 feet AMSL to 790 feet AMSL. 
Duke Energy has stated that most of the time lake levels would actually be higher 
with Duke Energy's proposed future operation than they would be under current 
operating parameters. This will involve changing Duke Energy's agreement with the 
U.S. Army Corps of Engineers (USACE) to allow Duke Energy to release flows 
downstream more gradually during droughts. Lineberger emphasized it is incumbent 
on everyone, particularly local opinion leaders, to start clarifying the misinformation 
that has been circulated in the community. 

11. Barker offered he is very willing to provide information to his network of people, but 
they have not been given any factual data. He asked that Duke Energy help them by 
providing more information about the Stakeholder Team's progress. 

12. Wyman expressed his appreciation for Duke Energy's offer to meet with him, and 
said he would like to accept this offer. He noted his report is not yet peer reviewed or 
published, so there is an opportunity to work with Duke Energy to be sure it is correct 
and meaningful. He emphasized his only goal is to publish the report; he is not an 
advocate for any particular outcome. Wyman also explained that, despite studying 
Lake Keowee, he had not heard of this stakeholder process until he met Turetzky in 
November 2012, and he doesn't believe he is alone in this. 

13. Burgner made a follow-up suggestion to Wyman that he consider the effects of the 
Low Inflow Protocol (LIP) in estimating property values, as he believes the LIP will 
help Lake Keowee remain a much more desirable place to live than the surrounding 
lakes. 

Update on AlP Open House 

14. Kearns explained Finley is coordinating Duke Energy's efforts to develop materials 
and signs for the Open House. He presented an updated PowerPoint with the main 
features of each station (see www.ktrel.com for a copy of the presentation). 

Section 8.0 (Species Protection): Fish Entrainment and Spawning 

15. Barwick explained the entrainment study will not be complete prior to finalizing and 
Signing the AlP. There are three more months of sampling to conduct for the 
entrainment study. Barwick presented eight months of data, and his best estimates 
for the remaining months of sampling (see www.ktrel.com for a copy of the 
presentation). His assumptions are that March - May will have similar levels of 
entrainment as January and February, and June would be similar to July 2012. He 
presented the total estimated numbers of entrained fish, both in generation mode 
and pumping mode. 

16. The fish that are entrained are typically prey fish between three and five inches long 
and are not native but were stocked to provide prey for predator species. 

17. Whitehead asked if the entrainment study's numbers are actual counts or 
estimations. Barwick explained there is an estimation component. Hydroacoustic 
transducers are used to count the fish, but because these are cone-shaped , the 
numbers have to be extrapolated for the entire opening of the intake bays and for the 
bays not monitored. Barwick added that the entrainment totals do not represent the 
fatality totals . Barwick estimates that only about 30 percent of entrained fish are 
killed and he noted the entrainment study report will include an official estimate of 
fish mortality due to entrainment. 
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18. Cooler pointed out that because entrainment affects prey species, predator fish 
consume many of them anyway whether they are entrained or not. 

19. Turetzky asked if the movement of entrained fish from Jocassee to Keowee could 
bring Jocassee's mercury impairment classification to Keowee. Barwick did not 
believe this would cause the transfer of mercury to Keowee. 

20. Barwick explained the natural mortality rate for prey fish populations is 50 percent 
per year, often as a result of cold shock. 

21 . Burgner asked Barwick if Duke Energy will pursue efforts to reduce entrainment 
using lights. Barwick responded Duke Energy is continuing to discuss the options 
with SCDNR, and will not make a final proposal until the entrainment study is 
complete. Duke Energy and SCDNR would like to conduct testing in July, after the 
study is complete, before proposing protection measures. 

Action Item: Kearns will change Agreement 8.5.3 to "TBD." 

22. Burgner asked if there are entrainment data from other hydro projects that are similar 
enough to review while waiting for this entrainment study to be completed. Barwick 
indicated there is comparative data on other projects but he also explained every 
hydro project is fairly unique. 

23. Barwick continued by clarifying the FERC precedent is if entrainment does not have 
a population-level impact, the Licensee won't be required to implement protection 
measures. However, Duke Energy would like to come to an agreement with the 
Stakeholder Team on measures to reduce entrainment. 

24. Kearns asked the group to review Agreement 8.5.4 on spawning . Marshall stated he 
has checked, and these years adequately match the patterns and conditions SCDNR 
believes necessary to protect spawning conditions. He suggested line 34 should say 
"during the periods listed above" rather than including the range of years. 

Action Item: Kearns will make Marshall's edit to Agreement 8.5.4 (line 34), and 
remove the comment box. 

Section 6.0 (Public Recreation): Land Conservation 

25. Kearns reminded the group that they reviewed Duke Energy's land conservation 
proposal at the meeting on April 11. He asked if there were any updates on this. 

26. Whitehead reported that Naturaland Trust approached Crescent Resources about an 
extension for the land purchase option, but they haven't heard back yet. 

27. The group reviewed the land conservation sections (Agreements 6.2.4 - 6.2.10), and 
the Stakeholder Team made a few edits to the draft contemporaneously. Whitehead 
asked Duke Energy to consider for each of these agreements whether they could 
grant Upstate Forever a right of first refusal to purchase the properties. He also 
clarified he would like this to be a separate agreement in addition to, not replacing, 
those agreements already proposed. 

Action Item: Duke Energy will review the land conservation agreements 
individually to determine if they can offer Upstate Forever and I or SCDNR right of 
first offer and I or right of first refusal. 

Action Item: Kearns will incorporate edits made during the meeting to Section 6.0 
into the revised draft AlP. 

Funding Levels 

4 



28. Duke Energy provided a handout with proposed funding amounts for the programs in 
the draft AlP that currently have highlighted blanks where amounts should be 
inserted. The stakeholders were encouraged to review and comment on the 
distribution of funding . The handout also included the total amount of Capital dollars 
Duke Energy would be spending to meet the other agreements in the AlP, which is 
largely for land purchases and construction of recreation amenities. The dollar 
numbers provided by Duke Energy did not include costs associated with 
modifications at ONS, nor did they include increased O&M dollars for items in the 
AlP. If anything is changed in that total amount, the agreements in the AlP would 
require re-negotiating. 

29. It was clarified Duke Energy would like to propose to FERC a license term of 40 or 
more years, and the proposed funding is associated with that term length. If FERC 
issues a 30-year license, this would be considered an "inconsistent act" and there 
would be steps the Parties to the RA would take as defined in the RA to address this. 

30. Part of the HEP funding is for one-to-one matches during the three years 
immediately following the filing of the application for the New License. 

31. Whitehead asked whether there are many situations that would trigger an 
inconsistent act, and whether the response would be automatic based on steps 
specified in the RA, or whether the Parties to the RA would reconvene to address it. 
Lineberger responded he thinks the group would reconvene to discuss a significant 
inconsistent act, since there are too many variables to predetermine the response. 
He provided a few examples of significant inconsistent acts, such as if the FERC 
required changes to the Low Inflow Protocol (LIP) or required Duke Energy to abide 
by the 1968 agreement with the USACE. Kearns added it is not uncommon to have 
an inconsistent act. 

32. Turetzky stated his gratitude for the funding offers from Duke Energy and his 
satisfaction with their distribution. He asked if the group could start discussing the 
steps that would be taken if there is an inconsistent act, and whether Duke Energy 
would agree that none of the funding levels would change despite it. Kearns 
suggested a narrowed version of this - whether the funding levels could stay the 
same if the license term is 30 years instead of 40. Duke Energy will consider this. 

Action Item: Duke Energy will consider whether to agree that the funding levels in 
the RA will remain the same even if the New License is for 30 years and not 40 or 
more, as currently proposed. 

33. Cooler asked if it is appropriate to include a recommendation on the term of the 
license in their letters to the FERC in support of the RA, and this was confirmed. 

34. The group discussed the Nine Times Tract. Lineberger reiterated that the proposal 
for Duke Energy to purchase the Nine Times Tract if Naturaland Trust cannot, and 
lease it to SCDNR, is a $3.5 million investment in land. The company values this 
differently than a $3.5 million contribution of funding. Therefore, if the money is not 
spent on the Nine Times Tract, that would free up some of those funds, but not all of 
them. Duke Energy could consider purchasing a different parcel of land if the Nine 
Times sale does not come through, although Lineberger expressed concern about 
getting the land under contract quickly enough. Other stakeholders pointed out the 
land would not have to be under contract at the time they sign the RA, as long as the 
commitment to purchase land is included. Whitehead also added the initial proposal 
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is for Duke Energy to provide $1.5 million to help Naturaland Trust make the 
purchase - not $3.5 million to purchase it themselves. 

35. Kearns raised the question of whether the Stakeholder Team would rather spend 
that money in an area other than land. 

36. Price asked why the focus of the land conservation efforts is on the Nine Times 
Tract, and not on one of the properties Upstate Forever prioritized several years ago. 
Whitehead responded the focus is because of the size of the tract and surrounding 
protected areas which make it uniquely large and continuous, providing good wildlife 
habitat. Price suggested purchasing land that would have greater positive impacts 
on water quality in the lakes. Whitehead suggested waterfront properties are likely 
too costly. 

37. Turetzky asked if Duke Energy could provide more detail on the breakdown of the 
$19 million they're spending on the agreements already in the AlP. Lineberger 
responded it is primarily for purchasing property including High Falls II. Turetzky 
indicated he was not aware that Duke Energy did not already own High Falls II. Huff 
explained they purchased it a few years ago in preparation for relicensing, as they 
knew the FERC might require Duke Energy to make additional public access areas 
available. 

38. Swank followed up on Turetzky's questions by asking how fungible the $19 million is. 
Ken explained every dollar in the $19 million is tied to an agreement in the AlP. The 
other funding amounts that Duke Energy is providing to fill in the blanks in the AlP 
are more fungible. 

39. Holbrooks stated his satisfaction with the proposed distribution of funding; including 
for the Oconee County Conservation Bank, adding that someone may later raise a 
question related to the Nine Times Tract not being in Oconee County. Cooler noted 
the county has the two new waterfront properties reserved for public access in the 
AlP. 

40. Cooler pOinted out the funding for the Oconee County Conservation Bank will 
generate significantly more money if it is used to match other funds, so the proposal 
is even better than it appears at first glance. Lineberger suggested most of the 
funding is directed to programs with the potential to generate significant matching 
funds. 

41. Niemeyer suggested Duke Energy come back to the Stakeholder Team with a 
proposal for how to distribute any funds that are available if they do not purchase the 
Nine Times Tract, and instead provide only part of that sum towards its purchase by 
Naturaland. The group agreed with this approach. 

Action Item: Duke Energy will develop a proposal for how to spend any funds that 
would be available if they contribute money towards the purchase of the Nine 
Times Tract by Naturaland Trust, rather than purchasing the land themselves (as 
well as what to do with the funds contributed for Naturaland's purchase of the 
Nine Times Tract if that purchase is no longer viable). 

42. The group reviewed the draft AlP in its entirety to gather additional changes from the 
Stakeholder Team. Kearns confirmed he would insert all funding amounts into the 
blanks currently in the AlP. It was noted Greenville Water and Duke Energy were 
continuing to edit Greenville Water's bullet on page 3-1. 
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43. Lineberger explained Duke Energy's response regarding the comment on page 3-6. 
Turetzky had previously requested Duke Energy agree not to lower Keowee's Critical 
Reservoir Elevation below 790 feet AMSL during the term of the New License. 
Lineberger stated this could be included as a new Agreement 3.15 if AQD, FOLKS, 
Keowee Vineyards, and The Reserve at Lake Keowee are Parties to the RA. The 
group agreed to this. 

Action Item: Duke Energy will consider how to address Warpath in the definition 
of Project Access Area. 

Action Item: Kearns will propose a different generic name for the clean water 
consortium. 

Action Item: Kearns will incorporate the changes discussed at the meeting into a 
new version of the AlP and upload it to KTReJ. He will email the Stakeholder Team 
when it is available for review. 

44. Kearns encouraged everyone on the Stakeholder Team to attend the AlP Open 
House, and to provide their shirt size if they hadn't already. 

Summary of Action Items 

45. Kearns will change Agreement 8.5.3 to "TBD." 

46. Kearns will make Marshall's edit to Agreement 8.5.4 (line 34), and remove the 
comment box. 

47. Duke Energy will review the land conservation agreements individually to determine 
if they can offer Upstate Forever and I or SCDNR right of first refusal. 

48. Kearns will incorporate edits made during the meeting to Section 6.0 into the revised 
draft AlP. 

49. Duke Energy will consider whether to agree that the funding levels in the RA will 
remain the same even if the New License is for 30 years and not 40 or more, as 
currently proposed. 

50. Duke Energy will develop a proposal for how to spend any funds that would be 
available if they contribute money towards the purchase of the Nine Times Tract by 
Naturaland Trust, rather than purchasing the land themselves (as well as what to do 
with the funds contributed for Naturaland's purchase of the Nine Times Tract if that 
purchase is no longer viable). 

51. Duke Energy will consider how to address Warpath in the definition of Project Access 
Area. 

52. Kearns will propose a different generic name for the clean water consortium. 

53. Kearns will incorporate the changes discussed at the meeting into a new version of 
the AlP and upload it to KTRel. He will email the Stakeholder Team when it is 
available for review. 
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The Power of Energy: Effects 
of a Nuclear Power Station 
on Land Sale Prices 
by Lori Dickes, PhD, David Wyman, PhD, and Steve Springs

The production of nuclear power has recently grown in complexity due 
to two opposing perspectives—the perceived need to include nuclear power in 
a nation’s portfolio of power sources versus the risk of nuclear meltdowns and 
radiation leaks. The latter issue became more current with the 2011 disaster 
at Japan’s Fukushima Daiichi nuclear facility, which generated memories of 
earlier nuclear accidents at Chernobyl (1986) and Three Mile Island (1979). Even 
with these concerns, scientists agree that while the nuclear profile of individual 
nations may change, nuclear power will remain a critical component of the 
world’s energy supply.1 As well, the looming concern and uncertainty over global 
climate change provides additional incentive for nations to add nuclear power 
as a greater proportion of their nations’ energy portfolios.

In 2007, five applications for new nuclear reactors were put before the US 
Nuclear Regulatory Commission (NRC). Today, one in three Americans lives 
within fifty miles of America’s 104 nuclear reactors, and nuclear power provides 
approximately 17% of the electricity generated in the United States. Given the 
conflicting perspectives surrounding the nuclear power debate and the broad 
swath of the population that nuclear power impacts, it is relevant to consider 
the impact of nuclear power stations on property values.2

This study focuses on the pricing of over 800 vacant lakefront lots on Lake 
Keowee in South Carolina, a reservoir constructed in the late 1960s as cooling 
water for the three reactors at the Oconee Nuclear Station. The lake is considered 
one of the purest, clearest lakes in the region and is famed for its abundant 
recreational activities. Thus, while the primary function of the lake has been as 
an input into the power generation process, Lake Keowee attracts high-end real 
estate development of both primary and vacation homes. 

This analysis models a range of property and lake attributes gathered for 
Lake Keowee lots in Oconee County, South Carolina, over the ten-year period 
2000–2009. To estimate the impact of the nuclear power station on property 
pricing, this study employs a geographic information system–based analysis 

 1.  “The Dream That Failed,” in “Special Report: Nuclear Energy,” The Economist (March 10, 2012): 3–6.

 2.  Jay MacDonald, “The Cost of Living Near Nuclear Power,” http://www.bankrate.com/finance/personal-finance/
the-cost-of-living-near-nuclear-power-1.aspx, accessed February 22, 2012.
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(GIS) to construct a spatial hedonic model. First, 
the viewshed analysis uses elevation data to mea-
sure whether vacant lots have direct visibility of the 
towers of the nuclear power station.3 Secondly, the 
proximity of each lot to the nuclear power station is 
measured. GIS analysis is also utilized to incorpo-
rate the distance to transmission power lines for all 
residential lots within the study region.

This research seeks to clarify two competing 
hypotheses regarding the relationship between 
distance to nuclear power plants and residential 
property values. One hypothesis argues there is 
a positive price impact on proximate properties 
for employees of the power plant that perceive 
this distance as an amenity. Additionally, federal 
guidelines prohibit the construction of residential 
structures around nuclear power plants within 
a one-mile radius. This restriction, in addition 
to the careful construction of these facilities to 
reduce visibility, may reduce the value impact that 
consumers assign to these facilities. As such, an 
additional hypothesis is that there is little-to-no 
relationship to property values if these facilities 
are effectively “out of sight, out of mind.” A third, 
related hypothesis explores the relationship between 
transmission power lines and property values. While 
there are competing views of the impact of power 
lines on property values, it is hypothesized here that 
there is a negative relationship between power lines 
and lakefront vacant lots. 

This study begins with a review of the previous 
literature, followed by an examination of the 

methodology used to construct the spatial hedonic 
model. This is followed by a presentation of the 
data, model results, and conclusions. Overall, the 
model finds that distance to the nuclear power plant 
has a small but negative price impact on vacant 
residential lakefront lots. However, variables that 
were hypothesized to be significant—the viewshed 
to the nuclear power plant and distance to power 
lines—were not statistically significant in this analysis. 

Literature Review
A number of studies have found a positive price 
impact of water’s aesthetic and recreational properties 
on local property values.4 A common finding among 
these studies is that the proximity to the water source 
and the size of lake (water) frontage increase property 
values. As one example, Lansford and Jones5 find that 
lake proximity is the most important contributor to 
a lake’s aesthetic and recreation value. Lansford and 
Jones6 further confirm that scenic view, waterfront 
location, and water level are all statistically significant 
contributors to enhanced property values.

Research has found a hierarchy of view premiums, 
with higher-quality water views earning price 
premiums of 90%7, 94%,8 and 126%.9 Lake frontage 
typically leads to an even higher price premium. 
For example, Wyman and Sperry10 employ dummy 
variables to divide lakefront lots into three scopes—
cove, deep water views, and point lots—and report a 
price premium of 124%, 219%, and 287%, respectively. 
Several studies have also found that the price premium 
for water increases over time.11 Significantly lower 

 3. US Geological Survey National Elevation Dataset (NED), retrieved at http://ned.usgs.gov/.

 4. Gardner M. Brown and Henry O. Pollakowski, “Economic Valuation of Shoreline,” Review of Economics and Statistics 59 (August 1977): 272–278; Ralph 
C. d’Arge and Jason F. Shogren, “Non-Market Asset Prices: A Comparison of Three Valuation Approaches,” in Valuation Methods and Policy Making 
in Environmental Economics, ed. H. Folmer and E. C. van Ierland (Amsterdam: Elsevier, 1989); Arthur H. Darling, “Measuring Benefits Generated by 
Urban Water Parks,” Land Economics 49, no. 1 (February 1973): 22–34; Elizabeth L. David, “Lakeshore Property Values: A Guide to Public Investment 
in Recreation,” Water Resources Research 4, no. 4 (1968): 697–707; Timothy D. Feather, Edward M. Petit, and Panagiotis Ventikos, “Valuation of 
Lake Resources Through Hedonic Pricing” (IWR Report No. 92-R-8, US Army Corps of Engineers, Water Resources Support Center, Institute for Water 
Resources, Fort Belvoir, Virginia); Jack L. Knetsch, “The Influence of Reservoir Projects on Land Values,” Journal Farm Economics 46, no. 1 (1964): 
231–243; Notie H. Lansford Jr. and Lonnie L. Jones, “Marginal Price of Lake Recreation and Aesthetics: An Hedonic Approach,” Journal of Agricultural 
and Applied Economics (July 1995): 212–223; Notie H. Lansford Jr. and Lonnie L. Jones, “Recreational and Aesthetic Value of Water Using Hedonic 
Price Analysis,” Journal of Agricultural and Resource Economics 20, no. 2 (December 1995): 341–355.

 5. Lansford and Jones, “Marginal Price of Lake Recreation and Aesthetics.”

 6. Lansford and Jones, “Recreational and Aesthetic Value of Water.”

 7. Michael T. Bond, Vicky L. Seiler, and Michael J. Seiler, “Residential Real Estate Prices: A Room with a View,” Journal of Real Estate Research 23,  
no. 1-2 (2002): 129–138. 

 8. David Wyman and Stephen Sperry, “The Million Dollar View: A Study of Golf Course, Mountain, and Lake Lots,” The Appraisal Journal (Spring 2010): 
159–168. 

 9. Earl D. Benson, Julia. L. Hansen, and Arthur L. Schwartz Jr., “Water Views and Residential Property Values,” The Appraisal Journal (July 2000): 260–271. 

10. Wyman and Sperry, “The Million Dollar View.”

11. Robert H. Plattner and Thomas J. Campbell, “A Study of the Effect of Water View on Site Value,” The Appraisal Journal (January 1978): 20–25; Benson, 
Hansen, and Schwartz, “Water Views and Residential Property Values”; Wyman and Sperry, “The Million Dollar View.” 
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price premiums have been found for non-recreational 
lakes.12 

The perception of risk associated with possible 
negative environmental events has been an argument 
used for modeling distance to nuclear and/or coal-
fired power plants as a negative environmental 
amenity. The evidence of this remains uncertain. 
There has been theoretical work and discussion of 
the role of nuclear power plants on residential prices 
but little clear confirmation.13 Blomquist14 reveals 
statistically significant impacts of nearby coal-
fired power plants on residential property values. 
Evidence from studies15 of wide geographical areas 
find a negative impact on land rent and agricultural 
land prices. However, a critical assumption of 
hedonic modeling is homogeneity of the region. 
This assumption is more difficult to meet within a 
broad geographic area. Therefore, it is important to 
clarify the impact of nuclear power plants in more 
localized areas. 

Gamble and Downing16 find the Three Mile 
Island (TMI) incident did not result in any significant 
difference in sale prices. The lower property values 
around TMI (0–5 miles) had existed since before the 
operation of the power plant. The absolute price and 
the appreciation rate of housing within 3–4 miles 
of TMI were not found to be statistically different 
than before the accident.17 There is evidence the 
TMI accident, as with other negative environmental 
events, was perceived as temporary, and therefore 

any temporary decline in prices had recovered 
within three months after the accident.18 

More current research19 finds no evidence that 
announcements related to nuclear waste at two 
California facilities impact sale prices around these 
facilities. Another 1997 California study20 cannot 
confirm a statistically significant negative impact 
on residential home prices from distance and/or 
view of nuclear power plants or nuclear storage 
facilities. In fact, this study finds housing premiums 
closer to the plant in two cases, even after controlling 
for a range of other property and environmental 
attributes. A later study by Bezdek and Wendling21 
of seven major nuclear facilities across the United 
States finds that these nuclear facilities generate a 
positive impact on property values and economic 
development. This literature provides evidence that 
the impact of nuclear power plants is not as clear as 
public surveys and the media would seem to suggest. 
It is hypothesized that the impact of a nuclear 
facility is unique in each regional case and is highly 
dependent on the unique property, environmental, 
and neighborhood characteristics of that region. 

One of the controversial biproducts of nuclear 
power stations is the degree of impact that high-
voltage overhead transmission lines (HVOTLs) has 
on properties abutting or proximate to power lines. 
An early study by Kinnard22 (1967) found a limited 
negative price impact of proximity to power lines 
of 3% at 200 feet, a price diminution that decreased 

12. Plattner and Campbell, “A Study of the Effect of Water View on Site Value”; Steven Shultz and Nick Schmitz, “Viewshed Analyses to Measure the Impact 
of Lake Views on Urban Residential Properties,” The Appraisal Journal (Summer 2008): 224–232. 

13. Roger H. Bezdek and Robert M. Wendling, “The Impacts of Nuclear Facilities on Property Values and Other Factors in the Surrounding Communities,” 
Int. J. Nuclear Governance, Economy and Ecology 1, no. 1 (2006): 122–144; David E. Clark, Lisa Michelbrink, Tim Allison, and William C. Metz, “Nuclear 
Power Plants and Residential Housing Prices: Evidence from Two California Plants,” Growth and Change 28, no. 4 (October 1997): 496–519; William C. 
Metz and David E. Clark, “The Effect of Decisions About Spent Nuclear Fuel Storage on Residential Property Values,” Risk Analysis 17, no. 5 (October 
1997): 571–582; William C. Metz, Tim Allison, and David E. Clark, “Does Utility Spent Nuclear Fuel Storage Affect Local Property Values?” Radwaste 
Magazine (May 1997): 27–33; David E. Clark and Leslie A. Nieves, “An Interregional Hedonic Analysis of Noxious Facility Impacts on Local Wages and 
Property Values,” Journal of Environmental Economics and Management 27 (November 1994): 235–253; Sherman T. Folland and Robbin R. Hough, 
“Nuclear Power Plants and the Value of Agricultural Land,” Land Economics 67, no. 1 (February 1991): 30–36; Hays B. Gamble and Roger H. Downing, 
“Effects of Nuclear Power Plants on Residential Property Values,” Journal of Regional Science 22, no. 4 (November 1982): 457–478; Hays B. Gamble and 
Roger H. Downing, “A Reply to ‘Nuclear Power Plants and Residential Property Values’: A Comment on Short-Run vs. Long-Run Considerations,” Journal 
of Regional Science 26, no. 4 (November 1986): 807–808; George C. Galster, “Nuclear Power Plants and Residential Property Values: A Comment on 
Short-Run vs. Long-Run Considerations,” Journal of Regional Science 26, no. 4 (November 1986): 803–805; Ronda Hageman, “Nuclear Waste Disposal: 
Potential Property Value Impacts,” Natural Resources Journal 21, no. 4 (October 1981): 789–810; Jon P. Nelson, “Three Mile Island and Residential 
Property Values: Empirical Analysis and Policy Implications,” Land Economics 57, no. 3 (August 1981): 363–372. 

14. Glenn Blomquist, “The Effect of Electric Utility Power Plant Location on Area Property Value,” Land Economics 50, no. 1 (February 1974): 97–100.

15. Clark and Nieves, “An Interregional Hedonic Analysis of Noxious Facility Impacts”; Folland and Hough, “Nuclear Power Plants and the Value of Agricultural Land.”

16. Gamble and Downing, “Effects of Nuclear Power Plants on Residential Property Values.”

17. Nelson, “Three Mile Island and Residential Property Values.”

18. Ibid.

19. Metz and Clark, “The Effect of Decisions About Spent Nuclear Fuel Storage on Residential Property Values.”

20. Clark et al., “Nuclear Power Plants and Residential Housing Prices.”

21. Bezdek and Wendling, “The Impacts of Nuclear Facilities on Property Values.” 

22. William N. Kinnard Jr., “Tower Lines and Residential Property Values,” The Appraisal Journal (April 1967): 269–284. 
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over time. A number of other hedonic studies23 report 
a negative price impact that typically ranges from 
1%–10%. Interestingly, Jackson24 and Des Rosiers25 
find even higher price diminutions ranging from 14% 
to 35.3%, although other studies26 find no impact on 
value caused by abutting power lines. In a review of 
power line studies, Wyman and Worzala27 conclude 
that the negative effect of power lines is reduced or 
disappears when the power lines are out of sight. 

In summary, the literature confirms the potential 
relationship between lake-related features and 
property prices. The quality of a view can have a 
substantive positive impact (e.g., water) or a negative 
impact (e.g., power lines) on the pricing of property. 

Methodology and Data 
Hedonic modeling is one of the techniques used 
to value attributes associated with any differenti-
ated good.28 Differentiated goods, like housing, are 
composed of different attributes that are assumed 
to contribute to the overall price of the product, but 
these attributes are not directly priced and traded in 
the marketplace. Given the differences in each unit, 
product price will vary in the marketplace and is 
determined by consumers’ preferences for the unique 
bundle of characteristics that each good contains. 
Rosen’s29 model assumes the market is in competi-
tive equilibrium and a property’s price guides both 
consumer and producer decisions regarding bundles 
of property characteristics bought and sold.

Hedonic modeling is a popular method for 
assessing the value of environmental attributes, 
both positive and negative, that are not directly 
exchanged in the marketplace. Clean air, clean 
water, and wildlife are typically not priced in 

traditional markets, but this does not mean they are 
without value. For example, if one home has direct 
view of the nuclear towers and another does not, this 
differential reflects the contributory value associated 
with a view of the nuclear towers. 

The hedonic pricing technique, as applied to 
housing, is based on the idea that the value of a house 
is a function of the value of individual attributes that 
comprise the house, such as square footage, number 
of bedrooms, number of bathrooms, and proximity 
to amenities such as schools or parks. 

The price of a house (Ph) can be written as

 Ph = f(Sj, Nk, Qm) (1)

where: 
 Sj =  a vector of structural  

housing characteristics

 Nk =  a vector of neighborhood 
characteristics 

 Qm =  a vector of quality or  
amenity variables

Quality variables can represent a range of 
relevant study features. In this analysis the three key 
variables of interest are distance to and viewshed of 
the Oconee Nuclear Station and distance of power 
lines. Given this, Equation 1 represents the hedonic, 
or implicit price, function for housing. The implicit 
price of any characteristic, for example Qm, a quality 
variable, can be estimated as:

	 δPh / δQm = PNk
 (Qm) (2)

This partial derivative gives the change in expendi-
tures on housing that is required to obtain a house 
with one more unit of Qm, ceteris paribus. If the value 

23.  Peter F. Colwell, “Power Lines and Value,” Journal of Real Estate Research 5, no. 1 (Spring 1990): 117–127; Charles J. Delaney and Douglas Timmons, 
“High Voltage Power Lines: Do They Affect Residential Property Value?” Journal of Real Estate Research 7, no. 3 (Summer 1992): 315–329; Francois 
Des Rosiers, “Power Lines, Visual Encumbrance and House Values: A Microspatial Approach to Impact Measurement,” Journal of Real Estate Research 
23, no. 3 (May/June 2002): 275–301; Stanley W. Hamilton and Gregory M. Schwann, “Do High Voltage Electric Transmission Lines Affect Property 
Value?” Land Economics 71, no. 4 (November 1995): 436–444; Patrice C. Ignelzi and Thomas Priestley, A Statistical Analysis of Transmission Line Impacts 
on Residential Property Values in Six Neighborhoods, 2 vols. (Albany, CA: Pacific Consulting Services, 1991); William N. Kinnard, Philip S. Mitchell, and 
James R. Webb, “The Impact of High Voltage Overhead Transmission Lines on the Value of Real Property” (paper presented at the American Real Estate 
Society Meeting, Arlington, VA, 1989); William N. Kinnard, Mary Beth Geckler, and Jack W. DeLottie, “Post-1992 Evidence of EMF Impacts on Nearby 
Residential Property Values” (paper presented at the American Real Estate Annual Meeting, Sarasota, FL. April 16–19, 1997). 

24. Thomas O. Jackson, “Electronic Transmission Lines: Is There an Impact on Rural Land Values,” Right of Way (November/December 2010): 32–35.

25. Des Rosiers, “Power Lines, Visual Encumbrance and House Values.”

26. Marvin L. Wolverton and Steven C. Bottemiller, “Further Analysis of Transmission Line Impact on Residential Property Values,” The Appraisal Journal 
(July 2003): 244–252; James A. Chalmers and Frank A. Voorvaart, “High-Voltage Transmission Lines: Proximity, Visibility, and Encumbrance Effects,” 
The Appraisal Journal (Summer 2009): 227–245.

27. David Wyman and Elaine Worzala, “A Review of HVOTL Studies in North America,” chapter 6 in Towers, Turbines & Transmission Lines: Impacts on Property 
Value (New York: John Wiley and Sons, forthcoming April 2013). 

28. Sherwin Rosen, “Hedonic Prices and Implicit Markets: Product Differentiation in Pure Competition,” Journal of Political Economy 82, no. 1 (January/
February 1974): 34–55.

29. Ibid.
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of the partial derivative is positive, then the attri-
bute is an amenity; if the value is negative then the 
attribute is a disamenity, such as pollution or noise.

It is assumed that each consumer selects an 
optimal bundle of housing characteristics and all other 
goods to maximize utility subject to a budget constraint. 
In this way consumers are effectively maximizing the 
flow of benefits they receive from the complete housing 
unit. Hedonic prices are generally not interpreted as 
either supply or demand prices alone but rather as 
“implicit marginal characteristic prices prevailing at 
particular market equilibrium.”30 As such, these models 
allow researchers to observe consumers’ revealed 
preferences for housing characteristics. Revealed 
preference presumes that when consumers chose one 
bundle of attributes over another they have revealed 
information about their preferences for specific 
attributes. It is in this way possible to clarify how 
specific attributes are capitalized into property values. 

The Oconee County Assessor’s Office was 
personally visited to access the pricing data for each 
individual lot. The original data set contained 948 
vacant lakefront lots and was cleaned in two distinct 
steps: (1) non-arm’s-length lot sales of waterfront 
property that were recorded for under $35,000 were 
removed, and (2) non-comparable bundled lots of 
over 4 acres were removed. The final database was 
composed of 826 vacant lots sold in 2000–2009. 
This clean database of vacant lot sales was not 
encumbered by any distorting influences related 
to the quality of housing structures. It is also worth 
noting that data limitations prevented the inclusion 
of non-waterfront property in this research effort. 

The Oconee County Assessor’s Office does not 
record the quality of the waterfront view, so each 
lot was analyzed individually using the online GIS 
platform to identify its type of water view. Following 
the precedent of Wyman and Sperry,31 the lakefront 

30. Jonathan H. Mark, “An Empirical Examination of the Stability of Housing Price Equations Over Time,” AREUEA Journal 11. no. 3 (1983): 397–415.

31. Wyman and Sperry, “The Million Dollar View.”

Figure 1 Oconee Nuclear Station

Harriet Freeman, Westminster, SC
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Figure 2  Project Map: Lake Keowee Land Parcels in Relation to Power Lines and  
the Oconee Nuclear Station

Source: USGS: Pipe and Transmission Line DLG layer for ARCGIS.
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properties were segmented into three types of 
views: COVE, LONG WATER, and POINT. COVE 
properties were defined as lakefront properties 
with a restricted view of less than 300 feet across 
the water. LONG WATER view lots were defined 
as lakefront lots with more expansive views of 
greater than 300 feet. A POINT  lot is composed of 
any LONG WATER property (with a view of over 
300 feet across the water) that also maintains a 
wide-angle view of the lake, defined at a greater 
than 45-degree viewing angle. Typically, point lots 
tend to be situated at the tip of a peninsula and are 
among the most favored lakefront lots by buyers. 
These designations were made by reviewing and 
measuring each lot individually using Oconee 
County’s online GIS software.

The hedonic model also used a dummy 
variable to represent all property sales for The 
Cliffs at Keowee Falls. Keowee Falls is part of Cliffs 
Communities, a premium lakefront golf community 
with membership links to six other golf-course 
communities operated by Cliffs Communities. The 
majority of the remaining lakefront lots in this 
study were platted by Crescent Communities. These 
communities were still upscale, but the range of 
promised amenities is typically more limited and 
does not include a golf course and clubhouse with 
first-class dining.

ArcGIS was used to measure the linear feet of 
shoreline, average slope in degrees, and distance 
to the nearest market town, Seneca, for each lot. Of 
prime concern in this hedonic model is the influence 

of the nuclear power station on property prices. The 
viewshed of the Oconee Nuclear Station towers was 
measured using ArcGIS. The viewshed analysis was 
conducted to identify the vacant lots that had views 
of the nuclear towers at 250 feet, an approximation 
of the reactor height and two other utility structures 
associated with the power plant. Finally, the proximity 
of the Oconee Nuclear Station to each lot was also 
measured in miles. Figure 1 shows the nuclear station 
towers. Figure 2 illustrates the spatial relationship 
between the properties surveyed and the Oconee 
Nuclear Station and its accompanying power lines.

The majority of power lines in the study area 
are within 2 miles of the lake lots illustrated in 
Figure 2. The power-line data originated from the 
US Geological Survey (USGS) and is distributed 
by the South Carolina Department of Natural 
Resources (SCDNR). Attribute data on these lines is 
limited, with the only delineations being between a 
“substation” and “transmission line.” SCDNR reports 
there are no detailed attributes associated with these 
data sets. While further specification of the type of 
power lines (i.e., high-voltage, subtransmission, or 
distribution lines) would be of research interest, data 
limitations did not allow for this level of specification. 
All of the data used in this analysis were classified 

(illustrated in the Figure 2) as transmission lines.         
Table 1 reveals the summary statisitcs of the 

dependent variable, SALE PRICE, and all non-discrete 
independent variables. In order to reduce the variation 
across sale price observations, the natural logarithim 
of price was used in all of the model estimations. 

Table 1  Model Summary Statistics

Mean
Standard 
Deviation Minimum Maximum

Dependent Variable

SALE PRICE 325,589.28 286,666.20 35,000.00 2,475,000.00

InSALE PRICE 12.43 0.71 10.46 14.72

Independent Variables

ACRES 1.07 0.67 0.01 8.20

SLOPE (Average) 15.88 6.34 1.00 47.00

NUCLEAR PLANT (Distance in miles) 4.64 2.38 1.01 10.41

POWER LINE (Distance in miles) 0.75 0.53 0.00 2.27

SENECA (Distance in miles) 8.01 4.30 0.83 17.92
SHORELINE (Feet) 177.98 133.67 2.00 2,030.00
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Model Results
County property data collected from the Oconee 
County Assessor’s Office was merged with GIS 
shape files to idenitfy key independent variables. 
The technique selected to examine the strength of 
the relationship between lakefront land prices and 
distance to the nuclear power plant and distance to 
power lines is multiple linear regression analysis.

Table 2 provides the summary results for the 
spatial hedonic model. Overall model results indicate 
that this analysis contributes to an understanding of 
the variables that influence lake-adjacent land prices 
in Oconee County, South Carolina. The adjusted R2 
for the model is 0.545 and the global F-test statistic 
is 59.085. The Durbin-Watson test statistic confirms 
no autocorrelation and calculated variance inflation 
factors (VIF) are less than five. VIFs of less than ten 
reveal that serious multicollinearity is not present 
or influencing overall model results.32

Table 2  Model Results

Model Results

Observations 826

R2 0.554

Adjusted R2 0.545

Root Mean Square Error 0.479

F-ratio 59.085

Parameter estimates and model results are 
detailed in Table 3. The results support earlier 
studies identifying a pricing hierarchy in the quality 
of lakefront views. Model coefficients are estimated 
with the formula 100*(eB-1) where B is the coefficient 
for the dependent variable.33 These coefficients can 
be interpreted as the percentage impact on lakefront 
vacant lot values given a one-unit change in the 
variable of interest. The model found a significant 
premium for higher-quality view corridors. The price 
premium for a long water view was 36.4% and the 

location on a point parcel adds a price premium of 
66.3% compared to a standard cove lot. This hierarchy 
of water views is consistent with previous research 
by Wyman and Sperry,34 and Benson, Hansen, and 
Schwartz.35 As hypothesized, superior quality of the 
amenities offered by The Cliffs is represented by a 
price premium of over 77.3% for the CLIFFS dummy 
variable holding all other variables constant.

Other spatial variables were found to be 
statistically significant36 mirroring other academic 
studies. Slope was found to have a negative effect 
on price with a marginal negative price impact of 
half of 1% for a 1% increase in slope gradient. This 
suggests that more steeply sloped lots are viewed 
less favorably. This could be due to an increase in 
building costs and/or more limited accessibility to 
the lake associated with steeper terrain. As expected, 
both an increase in acreage and the length of 
shoreline was positively correlated with price. 

ArcGIS was also used to map the proximity of 
a lot to the local town of Seneca, South Carolina. 
Seneca (2011 population 8,117) is the nearest 
community with a moderate density of consumer 
and business retail offerings.37 Proximity to the 
nearest market town is theorized as a positive 
amenity on real estate prices. However, in this region 
many of the vacant lots proximate to Seneca tend 
to be in much older lake-adjacent subdivisions. 
Model results reveal a small, statistically significant, 
positive correlation between price and distance from 
Seneca. The coefficients for all the spatial variables 
are all statistically significant contributors to an 
overall understanding of this model. 

The price-change time series data reveals price 
trends that mirror the housing boom and bust on the 
national level. These variables are meant to serve as 
proxies for broader regional and national economic 
activity. With 2000 as the reference year, 2001, 2002, 
and 2003 were not statistically significant. However, 
each of the following years is statistically significant, 
mirroring the pattern of housing price trends 
regionally. The coefficients reveal an increasing 
positive impact on price from 2004 through 2007, 

32. Douglas C. Montgomery, Elizabeth A. Peck, and G. Geoffrey Vining, Introduction to Linear Regression Analysis, 3rd ed. (New York: John Wiley and Sons, 2001).

33. Robert Halvorsen and Raymond Palmquist, “The Interpretation of Dummy Variables in Semilogarithmic Equations,” The American Economic Review 
(1980): 474–75. 

34. Wyman and Sperry, “The Million Dollar View.”

35. Benson, Hansen, and Schwartz, “Water Views and Residential Property Values.” 

36. Statistical significance of all coefficients is determined by the probability that the t statistic exceeds the critical value at either the 90%, 95%, or 99% 
confidence interval. 

37. US Census Bureau, http://www.census.gov.
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followed by a decline in the price impact in 2008 
and 2009. While the coefficients remain positive, 
the percentage price impact declines following 2007.

Model estimations did not find any statistical 
relationship between lakefront lots and proximity 
to power lines. The power line variable was 
dropped from the final model as it did not add to 
an understanding of the variables that impact the 
value of lakefront residential land values. More 
research needs to be undertaken in this area as 
most of the power lines emanating from the Oconee 
Nuclear Station disproportionately affect interior lots. 
Future research should also consider alternative 
methodologies in modeling proximity to power 
lines in an effort to capture the complexity of this 
hypothesized negative amenity on real estate prices. 

Of particular interest in this study are the spatial 
variables measuring the effect of both distance and 
viewshed of the Oconee Nuclear Station on the prices 
of lake-adjacent vacant lots. The viewshed variable 
at 250 feet was not statistically significant and was 

dropped from the final model as it did not add to the 
overall understanding of the impact on lakefront land 
price. While the analysis identified lots in the sample 
with views of the nuclear tower, it remains difficult 
to confirm this view without verifying the degree 
and type of view for each property individually. It is 
hypothesized that the sample of lots with a direct view 
of the plant is small. Moreover, the plant’s location 
reduces its visibility and, coupled with the one-mile 
radius excluding residential properties, this factor may 
not be a significant variable even with a larger sample 
size. However, additional research should consider 
a fuller range of topography constraints, seasonal 
visibility indicators, and wider view perspectives. 

Next, distance to the nuclear power plant variable 
was found to be statistically significant. As noted 
previously, there are no homes within one mile of the 
nuclear power plant. Thus, all statistical impacts on 
price occur beyond this one-mile radius of the plant. 
Results reveal that close proximity of the nuclear 
power plant is associated with a diminution in value of 

Table 3  Parameter Estimates

Term Estimate Std Error t Ratio Prob > |t|

Intercept 11.583 0.103 112.112 0.0001***

ACRES 0.088 0.027 3.201 0.0010***

NUCLEAR PLANT -0.035 0.008 -4.241 0.0001***

SENECA 0.010 0.005 1.850 0.0650*

SLOPE -0.005 0.003 -1.841 0.0660*

CLIFFS 0.773 0.070 11.111 0.0001***

SHORELINE 0.001 0.000 4.465 0.0001***

POINT Dummy 0.663 0.057 11.633 0.0001***

LONG WATER Dummy 0.364 0.037 9.861 0.0001***

Year Dummies

2001 0.049 0.120 0.407 0.6840

2002 0.080 0.113 0.710 0.4780

2003 0.088 0.102 0.863 0.3890

2004 0.237 0.092 2.581 0.0100*

2005 0.441 0.089 4.984 0.0001***

2006 0.663 0.091 7.276 0.0001***

2007 0.838 0.096 8.700 0.0001***

2008 0.681 0.108 6.293 0.0001***
2009 0.583 0.105 5.572 0.0001***

    * Coefficient is significant at the 90% confidence level.

  ** Coefficient is significant at the 95% confidence level.

*** Coefficient is significant at the 99% confidence level.
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property prices. Specifically, a 3.5% decline in property 
values per mile from the plant. One of the questions 
that these results raise is whether distance from the 
plant continues to impact property values beyond some 
distance threshold. Or, alternatively, are there upper 
and/or lower bounds on the impact of distance to the 
nuclear power plant on property values? 

When and how distance to the nuclear power 
plant impacts real estate prices is the result of a variety 
of characteristics, many of which may be related to 
the presence and/or absence of compensating local 
amenities. It is hypothesized that the relationship 
between real estate prices and distance to the nuclear 
power plant is confounded by interacting variables 
related to the viewshed of the nuclear power plant, 
the distance to Seneca and the viewshed of nearby 
mountains among other things. Additionally, future 
research should estimate the relationship of distance 
to the nuclear power plant in a larger hedonic model 
with existing residential home values and their related 
housing attributes and neighborhood characteristics.  

Conclusion 
This research contributes to the knowledge of the 
impact of spatial characteristics on the value of local 
real estate. This analysis confirms that distance from 
the Oconee Nuclear Station results in a statistically 
significant diminution in value of 3.5%. This supports 
the hypothesis that distance from nuclear power 
plants are perceived as negative pricing externalities. 

These results are specific to this sample and 
therefore represent the specific preferences of 
these consumers. Lakefront investors may exhibit 
different preferences with regard to the perceived 
externality impacts of variables like power plants, 
power lines, and other hypothesized externalities. 
Different preferences among buyers would result in 
varying magnitudes of distance and view discounts. 
Future research should consider comparing results 
among hypothesized different buyers to explore this 
hypothesis in more detail. Future analysis should 
also examine the potential impact of real estate 
values within different distance thresholds of the 
power plant. 

This research does not support the hypothesis 
that the nuclear power plant is a positive amenity for 

those who work at or near the plant and appreciate 
the accessibility of proximate properties.38 Research 
has speculated that consumers do not always 
internalize pricing preferences for events that are 
considered improbable or viewed as temporary. 
Thus, it is hypothesized that a nuclear disaster is 
considered so improbable that consumers do not 
even consider this in their pricing preferences. If 
this hypothesis holds, the research result would 
find no statistically significant relationship between 
home values and distance to a nuclear power 
plant; however, the conclusions do not support 
this hypothesis.

Similarly, the “out of sight, out of mind” 
hypothesis does appear to hold, as these results 
reveal no statistically significant impact from the 
viewshed variable on lake-adjacent lot values. The 
one-mile radius preventing residential structures 
and views obscured by distance have facilitated 
consumer’s ability to internalize an “out of sight, out 
of mind” perspective.

The failure to find a statistically significant 
relationship between proximity to power lines 
and viewshed of the nuclear power plant provide 
opportunities for future research. Future analysis 
should consider a larger sample incorporating 
existing residential properties that are both lakefront 
and interior lake-access neighborhoods. A larger 
sample with residential structures may provide 
an opportunity for a more robust analysis of these 
specific characteristics. Future research would also 
benefit from methodology refinements incorporating 
appropriate interaction terms and other methods of 
modeling distance and viewshed variables. 

These results are specific for the properties 
and locations studied; more robust conclusions 
on the pricing effect of visibility and proximity of 
nuclear power stations will require further research. 
Finally, this study confirms the importance of 
incorporating spatial variables—such as linear feet 
of shoreline, type of view, accessibility, and slope—
into pricing models of real estate. As real estate 
professionals consider the full range of variables 
that may impact residential land and home prices, 
understanding these unique regional and spatial 
impacts is important.

38. Bezdek and Wendling, “The Impacts of Nuclear Facilities on Property Values.”
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Web Connections
Internet resources suggested by the Y. T. and Louise Lee Lum Library

Electric Power Research Institute
http://www.epri.com

Federal Energy Regulatory Commission—Transmission Line Siting
http://www.ferc.gov/industries/electric/indus-act/siting.asp

Nuclear Energy Institute—Resources and Stats
http://www.nei.org/resourcesandstats/

US Department of Energy
http://www.energy.gov

US Energy Information Administration
http://www.eia.gov/

US Geological Survey—National Elevation Dataset
http://ned.usgs.gov/

US Nuclear Regulatory Commission
http://www.nrc.gov/
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23 miles long, 3 miles wide, 56 feet deep
18,500 acres, 300 miles of shoreline
Watersports … Blue Ridge Mountains

Started in 1971:
1. Waterfront Lots = 8,700
2. Mean Prices (2012) = $247,000
3. Overall Land Value > $2.1 billion
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“The fact is that with 
normal water flow, 
nothing will change”

Source:

◦ Ray Chandler
◦ Anderson Independent Mail 
◦ December 21, 2012

“Duke energy does not 
agree that waterfront 
property values will be 
adversely affected”

Source:

◦ Cheryl Allen
◦ Greenville News
◦ December 5, 2012

Lower Minimum Water Level from 794.6 to 790 feet AMSL

Lake Hartwell Marina

http://www.lakehartwellassociation.org/PhotoGallery/tabid/63/AlbumID/389-10/Default.aspx
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Evaluate:

1. Pricing of waterfront property

2. Change in water level on real estate pricing

3. Implications for property owners’ wealth

Economics of Low Lake Water Levels

 Lake Hartwell (Allen et al, 2010)
 Estimated decrease of economic activity 1/10 of 1% for 6 counties 
 No valuation of property and impact on household wealth of price drop

 Lake Keowee (Carey et al, 2011)
 1 foot decline = monthly loss in real estate transactions of 12 %
 Found water level decrease may lead to increasing prices?
 No valuation of property and impact on household wealth of price drop 
below 795 AMSL
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Other studies results:

 Lake Lanier (Bleakely Advisory Group, 2010)
 Wealth effect not to be confused with annual economic impact
 Estimate $87 million economic loss in 2007/8 due to low water levels
 Potential home value loss of $1.8 billion
 Potential lower property tax revenues of $6.1 million

 Lake Conroe ‐ Survey of residents (Rogers et al 2012)
 Expect a 28% decline in property values if lake levels decrease 6.3 to 10.9 
feet bfp

 Estimate 3 times more likely to put house on the market if drop in water 
levels

Semi‐log functional form as follows:

 LnPi = α + Xiβ + εi
Where:

 LnPi = a scalar of natural log of lot prices observed at a particular location i
 Xi = a matrix of observations of exogenous independent variables
 β = a vector of the regression parameters
 εi = is a random error term that is normally distributed
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Extensive Quantitative Data Collection

•MLS Data for Sales
o 1,024  waterfront vacant property records
o Sales: 2002‐2012

•Oconee County GIS
o Pricing variables spatially referenced 
o Limited data cleaning necessary ‐missing   transactions, outliers

* Special thanks to Lisa Simmering, Oconee County GIS

Property Type Definition of View length View 
Angle

Number 
of Lots

COVE View of < 300 feet across Lake Keowee NA 453
OPENWATER View of ≥ 300 feet across Lake Keowee < 45° 523
POINT View of ≥ 300 feet across Lake Keowee ≥ 45° 48

1024

1,024 lots individually inspected to determine type of view 
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Cove:
View of  < 300 feet 

Open Water:
View of ≥ 300 feet
across Lake Keowee

800

825

87
590

0

80
0

82
585

0

850

875
900

800

825

87
590

0

80
0

82
585

0

850

875
900

Point Lot 

GIS –
• Measure distance to 792 water

elevation for each property

• 795 – 3 feet for boat lift = 792

60 feet Long Ramp 
+ 28 feet Dock 
= 88 feet total

If require above 88 feet to reach 792 = 
UNDOCKABLE

At 795 feet AMSL
14% of all waterfront UNDOCKABLE
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Description Mean Std. Deviation N
SOLDPRICE MLS of most recent sale 275,612 173,790.766 1024
COVE Dummy View Variable, View < 300 feet $219,815 $139,479 453
OPENWATER Dummy View Variable, View > 300 feet $301,839 $165,796 523
POINT Dummy View Variable, View >300 feet and wide angle lot $516,427 $261,000 48
FRONTAGEFT Calculated waterfront frontage in feet 182.1247 112.48479 1024
AVESLOPE Average slope (%) 25.1705 7.71093 1024
POWER200 Dummy, if within 200 feet of transmission line .03 .157 1024
ACRES_DEED Acreage per recorded deed or plat .9764 .59895 1024
CLIFFS Dummy, if located in Cliffs Community .06 .237 1024
CRESCENT Dummy, if located in upscale Crescent Community .45 .498 1024
KEOWEEKEY Dummy, if located in Keowee Key Community .05 .214 1024
DAYSONMARK Days on Market Per MLS  271.75 363.969 1024
CLOSESTDIS Over‐road distance to the closest city 9.3133 3.27486 1024
UNDOCKABLE795 Undockable at 795 AMSL .1426 .34981 1024
Y02 Time Trend Dummy $197,307 $108,354 31
Y03 Time Trend Dummy $177,758 $95,162 113
Y04 Time Trend Dummy $189,487 $80,353 196
Y05 Time Trend Dummy $280,321 $150,263 221
Y06 Time Trend Dummy $430,682 $226,244 130
Y07 Time Trend Dummy $411,733 $171,616 80
Y08 Time Trend Dummy $440,023 $185,666 34
Y09 Time Trend Dummy $363,661 $181,486 25
Y10 Time Trend Dummy $217,473 $99,743 51
Y11 Time Trend Dummy $208,964 $112,117 64
Y12 Time Trend Dummy $246,689 $167,290 79

Table 1: Descriptive Statistics for Lot Sales on Lake Keowee (2001 to 2012)

Model Unstandardized Coefficients Percent 
Impact

Standardized 
Coefficients

T Sig.

B Std. Error Beta
(CONSTANT) 11.735 .096 122.283 .000

VIEW VARIABLES
OPENWATER .298 .026 34.71 .235 11.574 .000
POINT .469 .069 59.84 .156 6.774 .000

SPATIAL VARIABLES
FRONTAGEFT .001 .000 .10 .182 7.593 .000
AVESLOPE ‐.011 .002 ‐1.11 ‐.131 ‐6.239 .000
POWER200 ‐.249 .078 ‐28.27 ‐.062 ‐3.212 .001
ACRES_DEED .005 .023 .005 .220 .826
CLIFFS .483 .068 62.09 .180 7.096 .000
CRESCENT .210 .027 23.37 .165 7.759 .000
KEOWEEKEY ‐.537 .064 71.09 ‐.181 ‐8.437 .000
DAYSONMARK .000 .000 0 ‐.085 ‐4.282 .000
CLOSESTDIS .019 .005 1.92 .098 4.064 .000
UNDOCKABLE795 ‐.369 .035 ‐44.63 ‐.203 ‐10.501 .000

TIME TREND
Y03 ‐.094 .077 ‐.047 ‐1.223 .222
Y04 .084 .074 .052 1.144 .253
Y05 .435 .073 54.5 .282 5.930 .000
Y06 .863 .077 137.02 .453 11.227 .000
Y07 .834 .081 130.25 .353 10.322 .000
Y08 .769 .095 115.76 .217 8.125 .000
Y09 .639 .102 89.46 .155 6.243 .000
Y10 .198 .087 21.9 .068 2.273 .023
Y11 .043 .083 .016 .516 .606
Y12 .093 .081 .039 1.146 .252

ADJUSTED R2 = .643 F= 84.72 .000 

Semi-log Regression Results (n = 1,024)

The percent increase for the dummy variables was calculated using  Halvorsen and Palmquist’s (1980)  formula:  100*(eß – 1) where ß is the coefficient for the 
independent dummy variable in the semilog functional form.
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790 Properties Dockable Undockable  % Undockable 

COVE AT 68 1024 591 433 42.2%

COVE AT 48 1024 513 511 49.9%

AVERAGE  46.1%

All other waterfront properties are assumed to have docks extending 88 feet. This figure likely underestimates the number of docks impacted as the average installed
dock on Lake Keowee is only 68 feet (Haney, pers. comm., 2013).

Impact on Property Prices ‐ 2 questions critical:
1. Frequency, depth and the duration of droughts
2. Extent that droughts negatively impact pricing



4/20/2013

10

Dukes Drought Records: Lake Keowee
April 17, 1971 to Jan. 1995 Jan. 1995 to 2011

Days Percent Days Percent
All Days 8660 58.24 6209 41.76

Level 1 or Greater 2655 30.65 3009 48.5
Level 2 or Greater 1550 17.89 2067 33.3
Level 3 or Greater 337 3.89 330 5.3

 

 

Hartwell Project Elevation in FT-MSL 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Avg 

2002 647.86 648.7 649.97 652.17 652.92 652.06 649.84 647.36 646.75 648.07 648.59 651.32 649.63 

2003 653.73 654.64 659.35 661.94 662.63 661.89 661.74 660.48 659.92 659.88 659.1 660.25 659.63 

2004 659.65 659.8 659.33 658.68 658.38 658.13 658.92 657.8 660.38 661.13 660.64 660.89 659.48 

2005 660.46 660.48 660.73 661.81 661.19 660.9 661.23 660.47 659.75 659.17 657.48 657.88 660.13 

2006 658.75 659.34 659.25 658.92 658.53 657.61 656.81 654.82 654.13 653.2 652.6 652.15 656.34 

2007 655.38 655.94 658.1 658.15 657.73 656.69 655.63 653.91 652.66 650.5 648.29 647.1 654.17 

2008 647.49 648.23 650.22 651.79 651.86 650.66 648.48 646.39 645.38 642.7 639.01 638.99 646.77 

2009 644.6 645.77 648.58 653.86 656.04 657.28 656.32 654.87 654.71 657.52 660.15 660.77 654.2 

2010 658.71 661.09 660.15 660.65 661.19 660.58 659.18 657.16 655.98 655.37 654.38 654.72 658.26 

2011 654.36 655.56 658.14 660.5 660.85 659.11 656.8 655.19 653.39 651.96 650.38 651.28 655.63 

2012 652.1 652.28 652.67 652.64 652.22 651.03 650.05 649.24 648.22 647.51 645.62 645.2 649.9 
Aver
age 653.92 654.71 656.04 657.37 657.59 656.90 655.91 654.34 653.75 653.36 652.39 652.78 654.92 

Since 2000: 3 droughts – averaging over 20 months
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Annual Average water level < 655 feet  (5 foot bfp) 

• 1962‐99 (37 years) – 5 years

• 2000‐2012 (12 years) – 7 years

Evidence suggests droughts can be:

1. Frequent (3 droughts since 2000)
2. Intense (22 feet below full pond on December 9, 2008) 

3. Enduring (August 2007 drought lasted for 21 months) 
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 Lake Hartwell Lake Keowee Hartwell to Keowee  

Year Water Avg. Number Price Number Price Number % Price  % 
2002 649.63 7 $93,643 31 $197,308 0.23 0.47 

2003 659.63 23 $100,492 111 $173,308 0.21 0.58 

2004 659.48 45 $85,391 195 $186,459 0.23 0.46 

2005 660.13 75 $85,958 206 $264,428 0.36 0.33 

2006 656.34 60 $143,164 115 $390,511 0.52 0.37 

2007 654.17 34 $117,765 75 $388,996 0.45 0.30 

2008 646.77 10 $150,750 30 $422,859 0.33 0.36 

2009 654.20 7 $150,014 23 $350,175 0.30 0.43 

2010 658.26 4 $21,450 49 $211,064  0.08 0.10 

2011 655.63 11 $54,641 61 $205,963 0.18 0.27 

2012 649.90 12 $48,708 67 $219,724 0.18 0.22 

Sum 654.92 288 $103,052 963 $273,709 0.28 0.35 

Note: To account for any disproportionate price impact for the development of high end residential community, sales for the Cliffs were 
eliminated from the Lake Keowee data. 

 

Quantitative 
• Spatial Hedonic = 44.63% drop for UNDOCKABLE at 795
• Major Drop in Lake Hartwell Prices and Sales Quantities
• 46 % UNDOCKABLE lots at 790

Qualitative 
• Lake Conroe Survey = 28% decline in property values (Rogers et al 2012)
• Local real estate brokers forecast severe impact on property prices

“very easily properties could diminish by 50% if the dock is sitting on clay 
and could not be positioned so that the property owner could have easy 
ingress and egress” (Justin Winter, pers. comm., March 18th, 2013)
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Assumptions:
• Lake Keowee water level drops more frequently than Duke proposes

Simulation:
• 46 % UNDOCKABLE lots impacted most
• Uncertainty impacts prices of all lots
• Simulation suggests range of losses 

• 14% to 32% 
• $300 million to $685 million

Note: Net total value = $2,148,900,000
• 8,700 waterfront properties 
• Average waterfront lot 2012 mean value of $247,348

Caveats – Interpret results cautiously
◦ Site specific for Lake Keowee
◦ Time sensitive
◦ Climate sensitive
◦ Regulations sensitive
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EIS consider potentially significant:

1. Negative wealth impact on property owners
2. Negative tax impact on local counties 

Special Thanks to:
 Oconee County Administration – Scott Moulder
 Oconee County GIS – Lisa Simmering – a star *****
 FOLKS ‐ Ben Turetzky and Bob Swank
 Patti Cason and Justin Winter
 Residents of Lake Keowee



1.  For more information, see ArcGIS: http://www.esri.com/software/arcgis/index.html.

There is extensive literature illustrating that a golf course or water view 
can add considerable value to a property. The focus of this study is to examine 
the advantages of utilizing a spatial hedonic model to assess the magnitude of 
a hierarchy of premiums for water, mountain, and golf course view properties. 
This study of vacant lots introduces four new spatial variables into the literature. 
It is the first known academic study to construct a model to examine golf course, 
mountain, and lake views and uses the view aspect tool of ArcGIS1 in the creation 
of view dummy variables.

In addition, this article creates a new method of valuing real estate on a golf 
course by dividing golf course views into two measurable categories: fairway views 
and prime golf course views. Prime golf course views represent the most desirable 
golf course view lots, including golf course properties with views of water, putting 
greens, and extended fairway views. Three alternative lakefront views are incorpo-
rated into the model: cove, deep water, and point lots. Finally, this study introduces 
the concept of measuring the mean percent of slope for each lot in 5% intervals 
using the ArcGIS slope tool. The data set included lots with steep mountainous 
terrain leading to the expectation that steeply sloped lots would be discounted due 
to increased cost and difficulty of construction.

The research focuses on The Reserve at Lake Keowee (Reserve) in South 
Carolina, a 3,900-acre lakeside golf course community development with approxi-
mately 600 lots sold between January 2000 and December 2008 at a total price of 
close to $200 million. The master-planned community offers a range of amenities 
including a signature golf course designed by Jack Nicklaus, a lakeside village, 
and a marina. Thus, this article evaluates property values in an environment with 
a rich variety of golf course, water, and mountain views, and other spatial influ-
ences. This article will review existing literature, examine the methodology used 
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to calculate these spatial variables, and present the 
data and results of the model.

Literature Review
The impact of water on property value has been 
found to be significantly positive in numerous studies. 
Generally, the quality of the view has been mea-
sured by length of shoreline, proximity to the body 
of water, or, more recently, by viewshed analysis. 
Viewshed analysis uses a geographic information 
system (GIS) that utilizes the digital elevation value 
of a specific location (cell) to identify visibility to and 
from other cells in the area. The lowest premium 
found for a water view was an early matched pair 
study by Plattner and Campbell that found a price 
premium of between 4% and 12% for pond views in 
two residential condominium development sites in 
eastern Massachusetts.2

Lake studies have typically found a higher 
premium. Benson et al., using dummy variables, 
divide views into three scopes—partial ocean view, 
unobstructed ocean view, and ocean frontage—with 
premiums ranging from 10% for a partial ocean view, 
to 32% for an unobstructed ocean view, to 147% for 
ocean frontage.3 A later study by Benson, Hanson, and 
Schwartz uses dummy variables to separate eight dif-
ferent types of views and finds a hierarchy of views 
with direct lake frontage earning the highest premium 
of 126%.4 Similarly, Bond, Seiler, and Seiler estimate 
a premium of almost 90% for a waterfront view for 
Lake Erie.5

On the lower end of the price premiums, a recent 
study by Shultz and Schmitz use GIS viewshed 
analysis for nonrecreational lakes near Omaha and 
reports a house price premium of only 8% for lake 
view homes.6 This provides evidence that the quality 

of the water view matters. In a study of views from 
unimproved lots, Rinehart and Pompe find that lot 
values increase by 39% for a golf course view, 115% 
for a creek or marsh view, and 147% for ocean views 
on Seabrook Island, South Carolina.7 A secondary ele-
ment to consider is the evidence that a water premium 
escalates over time. For example, this has been found 
not only by Plattner and Campbell, but also by Benson, 
Hanson, and Schwartz, all of whom report a rise in the 
premium for a full ocean view over the time studied.

The evidence of a premium being paid for a 
golf course view is similarly positive, but varied. 
The development of master-planned communities 
anchored by a golf course has increased in popularity 
since the late 1950s. Kauffman reports that the most 
explosive period of growth of master-planned golf 
course communities came in the 1990s, when more 
than 100 were started annually.8 He states that there 
are over 3,400 such communities, with almost 50% 
of them coming online since 1989. It is interesting 
to note, a number of studies suggest that a majority 
of purchasers in golf course communities do not 
actually play golf. Nicholls and Crompton find that 
typically only 20%–40% of buyers in golf course 
developments actually play golf.9 This implies that 
the premium for property adjacent to a golf course, 
or the prestige of being located in a golf community, 
is related to more than just playing golf, and the 
real estate premium could be related to the views 
afforded by the golf course.

The early hedonic studies by Do and Grudnitski, 
Grudnitski and Do, and Asabere and Huffman report 
modest premiums for homes abutting the golf course 
of 4%–8% versus comparable homes within the 
same golf course communities.10 In contrast, the next 
three published studies for homes abutting a golf 
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course by Lutzenhiser and Netusil, Owusu-Edusei 
and Espey, and Nicholls and Crompton indicate price 
premiums of 21%–27%.11 Interestingly, for unim-
proved lots abutting golf courses, anecdotal stories 
reported in popular golf course research literature 
suggest even higher premiums of 40%–75%.12 The 
only hedonic study of undeveloped golf course view 
lots reports a premium of 39%.13

One possible cause for the variation in price 
premiums in these studies is due to golf course qual-
ity. Academic studies in other fields of the property 
market have examined the link between quality and 
returns. For example, Ho et al., look at the quality of 
central business district office buildings and its impact 
on investment returns and find a “strong functional 
relationship between office quality and net rent.”14

The first study to indirectly look at golf course 
quality was conducted by Grudnitski. He divides 
golf courses in the Las Vegas area into three groups: 
public, semiprivate, and private, to determine if 
golf course management and ownership influence 
pricing of the residential real estate in these com-
munities. He reports that homes located in private 
golf course communities earn a 12.5% premium 
compared to 6% for homes in semiprivate and pub-
lic golf courses. To the extent that being private is a 
reasonable proxy for higher quality, this study would 
suggest that the quality of the golf course will have 
a positive impact on property prices.15 Shultz and 
Schmitz examine ownership types of 15 golf courses 
in Omaha, Nebraska, and find the highest price pre-
mium for properties abutting a golf course on private 
nonequity courses (28%), followed by public courses 
run by private companies (15%), municipal courses 
(9%), and private-equity courses (5%).16 No studies to 
date have examined the value of different golf course 
views on the pricing of property.

Two complementary studies by Wolverton were 
the first to investigate the impact of topography in the 

pricing of mountainside view lots.17 Using a dummy 
variable for lots with fairly steep slopes, he finds that 
steeper lots with severe improvement costs sold for 
significantly lower prices in Tucson, Arizona.

Methodology and Data 
This article uses a spatial hedonic model to estimate 
the impact of spatial and temporal variables on lot 
prices in the Reserve golf course community during 
2000–2008. Following Benson et al., and Schultz 
and Schmitz, a semilog hedonic model was used 
with lnPRICE, the natural log of the sale price of an 
individual lot, as the dependent variable. The formal 
model may be summarized as:

lnPRICE = f (ACRE, YEAR, VIEW, SHORELINE, 
PROXIMITY, SLOPE)

The sale prices (PRICE), acres (ACRE), and year 
sold (YEAR) data were all acquired by examining indi-
vidual records of property sales at the Pickens County 
Assessor’s Office. Approximately 600 online property 
records were individually accessed. After cleaning 
the data for incomplete records, non-arm’s-length 
sales, and bundled sales (lots sold with cottages or 
homes), the database includes sales of 563 vacant lots. 
By concentrating on the price of vacant lots, which 
form almost 95% of the initial sales at the Reserve, 
this study is not encumbered by the distorting effects 
of size, quality, and age of housing structures.

The model uses year of sale, YEAR, as a dummy 
variable to account for price changes over this period. 
From late 2002 onwards, the community added new 
amenities, such as a golf course designed by Jack 
Nicklaus, a swimming pool complex, and a clubhouse 
as well as a village and marina. It is expected that 
these additional amenities affect prices on top of any 
local price effects.

The assessor’s office does not provide any data 
on the quality or type of view associated with land 
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Figure 1 comparison of PRIMEGOLF and FAIRWAY Lots

Lot E7 has a sweeping view of the green and would be
considered a PRIMEGOLF lot. 

Lot E9 is classi�ed as a FAIRWAY lot due to its view 
across the fairway. 

sales. After discussion with local realtors, each lot 
in the Reserve was assigned one of eight potential 
view categories that were designed to coincide with 
how prospective buyers analyze properties in the 
marketplace. These dummy variables differentiate 
between types of golf course, mountain views, and 
water views. In addition, GIS maps were used to 
classify individual properties supplemented by per-
sonal observation. Interior lots with no discernible 
view of the golf course, mountains, or Lake Keowee 
were the omitted predictor. Generally, most interior 
lots in the Reserve are heavily wooded with conifer 
trees. There are 120 interior lots that have been sold 
at the Reserve, roughly one-fifth of all lots.

The ten known academic studies of golf course 
developments have concentrated primarily on the 
difference between golf course lots and interior lots 
without distinguishing between different types of 
golf course views. Mulvihill et al., state that “the 
ability to generate lot premiums with golf is very 
site specific.”18 They point out that premiums can 
range from as little as 5%, for merely being located 
within a golf course community, to more than 100% 
for prime property located on a fairway.

This article is the first known academic study of 
golf course developments to differentiate between 
different quality golf course views. Here, golf course 

frontage lots were divided into two distinct catego-
ries: FAIRWAY and PRIMEGOLF. A FAIRWAY lot 
was defined as a property adjacent to the fairway 
with a golf course view corridor of less than 350 
feet before observing another property line. This 
distance was chosen as it represents the typical 
width of a golf course fairway. The second type 
of golf course property was labeled PRIMEGOLF 
frontage and includes the most desirable golf course 
view lots. Gimmy and Johnson observe that the 
most valuable golf course lots have water views.19 
The next most desirable of the golf course views, 
according to the developer of the Reserve, are views 
of putting greens as greens are better manicured 
and maintained than fairways. Finally, extended 
golf course fairway views of over 350 feet that 
incorporate views of tees, bunkers and first shot 
landing areas generally have a higher value than 
more limited golf course views. The length of golf 
course view, calculated using the line measure-
ment ruler provided by ArcGIS, is illustrated in 
Figure 1. This study also investigated the impact 
of the linear feet of golf course frontage with the 
expectation that length of golf course frontage 
would be positively correlated with higher prices. 
However, this variable was found to be insignificant 
and removed from the final model.

18. David A. Mulvihill et al., Golf Course Development in Residential Communities (Washington, DC: Urban Land Institute, 2001), 36.

19. Arthur E. Gimmy and Buddie A. Johnson, Analysis and Valuation of Golf Courses and Country Clubs (Chicago: Appraisal Institute, 2003).
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The positive externality of a view may be neu-
tralized by heavy golf course traffic or the increased 
hazard of being hit by errant balls. Properties located 
in the corridor 150–250 yards from the tees are 
particularly vulnerable to wild shots, especially 
from slicers, leading to a heightened risk of property 
damage (or personal injury) for residents in the 
shot’s trajectory. Future research may investigate 
the impact that specific locations along the fairway 
have on property values, but that is beyond the scope 
of this research.

The next dummy view variable, WATERVIEW, 
represents the set of properties that have panoramic 
views of Lake Keowee, although the properties do not 
have lake frontage. A second group of water view prop-
erties is delineated as WATERMTN if they have a view 
of both Lake Keowee and the Blue Ridge Mountains to 
the northwest. The view aspect tool from ArcGIS was 
used to determine if there was a mountain view.

A number of hedonic studies have examined the 
value of a water view by using proximity measures or 
dummy variables.20 The current study introduces the 
concept of measuring the price differential for three 
different types of views associated with a lakefront 

property—COVE, DEEPWATER, and POINT lots. A 
COVE lot is defined as a lot with direct water access 
with a depth of view of less than 300 feet across the 
water. The center of the lot was used as a proxy 
location for where a house might be placed. The 
assignation of 300 feet as a segmentation point was 
decided upon after consulting with local real estate 
agents as to the distance that defines a narrow 
cove lot that does not command the same premium 
as a more expansive water view. An illustration 
of COVE lots is provided in Figure 2. Lot D3 is a 
typical example of a COVE lot—its view extends 
across only 162 feet of water, while D4 is defined 
as a DEEPWATER front lot with a view of 435 feet. 
A DEEPWATER lot is defined as a lot with direct 
water access with a depth of view across the water 
of 300 feet or more.

A POINT lot is defined as a lot with direct water 
access with a sustained depth of view across the 
water of 300 feet or more and a minimum view 
angle of 45 degrees. The key point of differentiation 
from the DEEPWATER is the wide-angle view. On 
peninsula lots, the view angle can reach greater than 
180 degrees as illustrated in Figure 3.

Lot D3 with its short water view 
is a COVE lot.

Lot D4 with its long (≥300 feet) lake view 
is a DEEPWATER lot. 

D3

D4

Figure 2 comparison of COVE and DEEPWATER Lots

20. Peter F. Colwell and Carolyn A. Dehring, “The Pricing of Lake Lots,” Journal of Real Estate Finance and Economics 30, no. 3 (2005): 267–283; Benson 
et al.; and Bond, Seiler, and Seiler.
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Thus, a vector of view dummies was created with 
the definitions in Table 1.

In this hedonic model, three other spatial vari-
ables were measured using basic GIS tools. Following 
Rinehart and Pompe, the model uses linear feet of 
SHORELINE as a continuous variable. The hypothesis 
is that a property with a longer shoreline would provide 
greater view amenities and more recreational uses 
for the buyer, creating a strongly positive relationship 
between price and length of SHORELINE. Secondly, 
the heart of the Reserve is the Lakeside Village with its 
cluster of amenities, including a market and post office, 
meeting house/chapel, marina slips, and pool pavilion. 
One would expect that properties closer to Lakeside 
Village would command a higher price as owners 

can access the amenities more easily. Proximity was 
measured with Euclidean buffer zones of 0.05 mile, 1 
mile, and 3 miles from the Lakeside Village.

Finally, the topography of the Reserve community 
is particularly mountainous, so the steepness of the lots, 
or SLOPE, needs to be considered. It is hypothesized 
that a steeply sloped property will be correlated with 
a lower sale price as buyers are deterred by the higher 
construction costs and difficulties associated with 
developing this type of lot. The SLOPE variable was 
calculated from elevation information derived from 
a digital elevation model, which is a digital grid, or 
raster, of the ground surface topography.21 The mean 
slope of each property was calculated, graded in 5% 
rise intervals from 5% to over 45%, and then joined to 

Figure 3 Illustration of a POINT Lot

  

Lot C15 is a classic POINT lot due to 
its long and wide angle view of the 
lake (≥ 45 degrees).

C15

Table 1 Property Type Definition, View Length, View Angle, and Number of Lots

Property Type Definition of View Length View Angle Number of Lots
INTERIOR None  NA  120
FAIRWAY View < 350 feet across fairway  NA  47
PRIMEGOLF View of ≥ 300 feet across fairway and/or greens  NA  32
WATERVIEW View of Lake Keowee  NA  37
WATERMTN View of Lake Keowee and mountains  NA  19
COVE View of < 300 feet across Lake Keowee  NA  104
DEEPWATER View of ≥ 300 feet across Lake Keowee  < 45°  164
POINT View of ≥ 300 feet across Lake Keowee  ≥ 45º  40

 563

21. The slope of a digital cell is defined as its rise over run and can be measured in either degrees or percent rise of slope using the slope tool available in ArcGIS.
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the database using the reclassify and zonal statistics 
tools. This is the first known academic study to cal-
culate the mean slope of each property in a hedonic 
pricing valuation.

The average lot sold for a mean price of $406,000 
and measured 1.44 acres. Over half the lots sold to 
date have been lakefront lots compared to 20% that 
are interior lots with limited views. The remaining 
30% either have a view of Lake Keowee, the Blue 
Ridge Mountains, or the golf course. A summary of 
the hedonic variables is provided in Table 2.

Results from the Spatial Hedonic Model 
With the natural log of price as the dependent vari-
able, a hedonic model was created using the five 
explanatory variables discussed previously. All 
the coefficients in Model 1 (Table 3) are statisti-
cally significant at the 1% level except for ACRES. 
The model has an R2 of 0.855, which means that 
approximately 86% of the variation in lot prices can 
be explained by the data included in the model. The 
model was also tested for multicollinearity, serial 
autocorrelation, and heteroskedasticity, but these 
tests did not reveal any issues that compromised 
the results.

As shown in Table 3, Model 1 supports the 
hypothesis that there is a statistically significant 
hierarchy in the quality of views as reflected by price 
premiums. A golf course view adds to the price of an 
interior lot of between 42% for a fairway view and 
85% for a prime golf course view, holding all the 
other factors constant. This impact is greater than 
what has been found in other academic golf course 
studies. The hedonic model also found that a water 
view results in a premium of 95% and that properties 
with combined views of water and the Blue Ridge 
Mountains command an even higher premium of 
134%. The coefficients of the lakefront variables 
are also significant beyond the 99% level. There is 
a significant premium for a lot adjacent to a cove 
(124%). As expected, there are higher premiums for 
deep water lots (219%) and point lots (287%). This 
hierarchy of water view premiums is consistent 
with the results reported by Benson, Hanson, and 
Schwartz although the magnitude of premiums 
is higher.22 These premiums are also significantly 
higher than those reported by Rinehart and Pompe 
for golf course and ocean view lots.23

The spatial variables are of particular interest in 
this study. The shoreline coefficient was positive; a 

Table 2 Summary Statistics of Lots Sold at the Reserve at Lake Keowee

Name Definition Mean Median

Range

Low High
PRICE Selling price of a lot $405,974 $355,000 $50,000 $1,720,000
INTERIOR Omitted View $145,378 $150,000 $50,000 $225,000
FAIRWAY View Dummy $228,610 $230,000 $100,000 $340,000
PRIMEGOLF View Dummy $296,546 $279,000 $212,500 $498,000
WATERVIEW View Dummy $314,466 $285,000 $165,000 $635,000
WATERMTN View Dummy $323,336 $320,000 $179,900 $599,000
COVE View Dummy $398,472 $380,000 $165,000 $805,000
DEEPWATER View Dummy $585,326 $585,000 $225,000 1,200,000
POINT View Dummy $886,100 $843,030 $399,000 $1,720,000
SHORELINE Continuous 132.71 106.00 0 1175
SLOPE Continuous 25.55 25.08 4.05 48.83
PROXIMITY Proximity Dummy $780,714 $705,000 $635,000 $1,200,000
ACRE Continuous 1.44 1.26 0.42 7.80
2000-2002 Omitted Time Trend $296,394 $263,125 $50,000 $750,000
Y03 Time Trend Dummy $375,331 $299,000 $65,000 $1,210,000
Y04 Time Trend Dummy $360,775 $305,000 $117,000 $1,500,000
Y05 Time Trend Dummy $376,190 $340,000 $107,000 $865,000
Y06 Time Trend Dummy $513,829 $490,000 $95,000 $1,720,000
Y07 Time Trend Dummy $437,841 $430,000 $100,000 $920,000
Y08 Time Trend Dummy $599,373 $685,000 $115,000 $1,550,000

22. Benson, et al.

23. Rinehart and Pompe.
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coefficient of 0.001 suggesting that a 100-foot increase 
in shoreline would lead to a 10% increase in price 
for a lakefront lot. The proximity coefficient was also 
positive, but only for properties within a five-minute 
walking distance of the Reserve’s Lakeside Village. 
These properties enjoyed a premium of 61%, all other 
factors being held constant. Finally, slope was found 
to have a dramatic negative effect on property value 
with a 1% increase in slope gradient resulting in a 
1% decrease in price. The results suggest that steeper 
terrain lots are less valuable as they incur higher site 
preparation and building costs.

An examination of price-change time series data 
indicates a fairly steady annual increase in lot prices 
over the time period with the exception of a major 
price jump of 11% in 2006. This is consistent with 

recent national house pricing trends up until 2006. 
However, property prices in the Reserve develop-
ment continued to modestly increase in both 2007 
and 2008 whereas nationally prices had started to 
regress. One hypothesis for this continued price 
increase was that lakefront property was still able to 
command a rising price premium, whereas the price 
of nonlakefront property was following national 
trends and contracting.

Model 2 was created to test the hypothesis that 
lakefront property was influencing the time trend 
variables (Table 3). Six variables were added to Model 
2 representing the interaction of lakefront properties 
(COVE, DEEPWATER, and POINT), with each of 
the annual pricing variables (Y03–Y08). The results 
from these interaction dummy variables indicate that 

Table 3 Regression Results of the Reserve at Lake Keowee

Model 1 Model 2

Variables coefficient t-Stat
Percent 
Impact* coefficient t-Stat

Percent 
Impact

constant  11.864  240.998  11.884 229.374
View

FAIRWAY  0.351  8.120  42.05  0.371 8.652
PRIMEGOLF  0.616  12.372  85.15  0.617 12.495  85.33
WATERVIEW  0.667  14.397  94.83  0.682 14.753  97.78
WATERMTN  0.848  13.758  133.50  0.836 13.745  130.71
COVE  0.806  18.883  123.89  0.744 13.256  110.43
DEEPWATER  1.159  26.351  218.67  1.089 18.559  197.13
POINT  1.353  18.629  286.90  1.289 15.770  262.91

Spatial
SHORELINE  0.001  6.930  0.1  0.001 6.876  0.1
SLOPE  -0.009  -6.617  -0.9  -0.008 -6.379  -0.8
PROXIMITY  0.613  6.353  61.3  0.612 6.392  61.2
ACRES  0.025  1.536  2.5  0.027 1.670  2.7

Time Trend
Y03  0.158  3.833  17.12  0.103 1.927  10.85
Y04  0.219  5.897  24.48  0.235 4.713  26.49
Y05  0.188  5.614  20.68  0.182 3.833  19.96
Y06  0.322  9.976  37.99  0.225 4.614  25.23
Y07  0.350  8.381  41.91  0.264 4.304  30.21
Y08  0.361  6.579  43.48  0.150 1.785  16.18

Water-Time
W03  0.118 1.520  12.52
W04  -0.053 -0.726  -5.16
W05  0.017 0.269  1.71
W06  0.166 2.627  18.06
W07  0.157 1.941  17.00
W08  0.360 3.302  43.33

R2  0.855  0.862
Adj. R2  0.851  0.856
Standard Error  0.24585  0.24194

n = 563 

*  Percent impact was calculated for the dummy variables in the semilog functional form by the formula 100*(eβ – 1) where β is the coefficient for that variable, see Robert 
Halvorsen and Raymond Palmquist, “The Interpretation of Dummy Variables in Semilogarithmic Equations,” American Economic Review (June 1980): 474–475.
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the prices of lakefront properties increased from 2007 
to 2008 by over 20%, with their mean price rising to 
$800,000, all else being equal. In contrast, the prices 
for nonlakefront properties decreased by over 10%, 
with their mean price falling to $182,000, holding all 
other factors constant. These results suggest further 
corroborating evidence that the price of premium 
waterfront property escalates over time when com-
pared to nonwaterfront property.

It is also worth noting that while prices continued 
to rise, the volume of sales declined dramatically. Sales 
dropped by 80% from 132 lots in 2006 to 26 lots in 2008. 
The overall decline in sales is illustrated in Table 4. 
Only eight nonlakefront lots were sold in 2008, which 
provides further indication that both the sales volume 
and prices of premium lakefront lots maintained a 
higher level of demand in the changing property mar-
ket. However, further research beyond the scope of this 
analysis is needed to determine if this premium holds 
up over a longer time horizon and in other areas.

Conclusion 
This is the first academic study to explicitly model 
different golf course, lake, mountain, and lakefront 
views and thereby adds further evidence to the 
growing research on the value of a view. It reaffirms 
previous studies that have shown a hierarchy in the 
pricing of views, with premiums ranging from 42% 
for fairway views, 85% for prime golf course views, 
94% for lake views, and 133% for lake and mountain 
views compared to interior lots. The price premiums 
for cove, deep water, and point lakefront lots were 
124%, 219%, and 287%, respectively. These results 
suggest that appraisers, tax assessors, and real estate 
agents need to ensure that the view premium is 
accurately represented in their pricing models.

In addition, this study demonstrates that spatial 
variables—such as percent slope, feet of shoreline, 
and view orientation—can increase the predictive 
power of a hedonic model in understanding the 
value of real estate premiums. For example, a heavily 
sloped lot in this study incurs a pricing discount com-
pared to less heavily sloped lots, all other variables 
being held constant. The omission of such variables 
is potentially a cause of spatial autocorrelation.24

As a concluding note, this study was under-
taken during a period where real estate prices 
experienced substantial change. The use of interac-
tion dummies (of time and type of lot) allows one to 
examine and isolate price movements for differing 
qualities of views. The pricing premiums for golf 
course, mountain, and water views uncovered in 
this study are site specific, so caution is urged in 
generalizing these percentages as indicative of 
what one might find in other markets. Nevertheless, 
this study provides appraisers and other real estate 
professionals with some effective spatial tools and 
referent points to help price the value of a view in 
their own markets.

David M. Wyman is a doctoral student at the 
University of Aberdeen in Scotland. He is also 
a lecturer with the Arthur M. Spiro Institute for 

Entrepreneurial Leadership at Clemson University. 
contact: dwyman@clemson.edu

Stephen Sperry is an Assistant Professor in the 
Department of Planning and Landscape Architecture 
at Clemson University and has extensive background 
with ESRI and the application of geospatial analysis. 

contact: sperrys@clemson.edu

Table 4 Decline in Lot Sales at the Reserve, 2006–2008

Year Lakefront Nonlakefront Lakefront (%) Lots Sold
2006  89  43  67.4  132
2007  30  22  57.7  52
2008  18  8  69.2  26

24. Mats Wilhelmsson, “Spatial Models in Real Estate Economics,” Housing, Theory and Society (June 2002): 92–101.
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Web Connections
Internet resources suggested by the Lum Library

Golfcourserealty.com
http://www.golfcourserealty.com/

Golfcoursehome.net
http://www.golfcoursehome.net/

Lakehomeusa.com
http://www.lakehomesusa.com/

Waterview.net
http://www.waterview.net/

Waterviewhome.net
http://www.waterviewhome.net/
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Jocassee Pumped Storage Station 
Fish Entrainment

Month Gen Pump Gen Pump Gen Pump
July 39,173 351,714 43 281 514 741
August 43,455 249,800 90 391 448 604
September 26,499 148,333 60 275 425 503
October 28,285 174,895 58 339 446 483
November 52,927 104,840 137 239 331 365
December 27,892 64,066 97 182 274 320
January 42,367 62,585 114 161 325 372
February 36,300 13,355 127 34 282 236

Total Entrainment Rate (fish/hr) Operational Hours

Predicted Fish Entrainment 
March‐June

Month Gen Pump Gen Pump Gen Pump
July 39,173 351,714 43 281 514 741
August 43,455 249,800 90 391 448 604
September 26,499 148,333 60 275 425 503
October 28,285 174,895 58 339 446 483
November 52,927 104,840 137 239 331 365
December 27,892 64,066 97 182 274 320
January 42,367 62,585 114 161 325 372
February 36,300 13,355 127 34 282 236
March 39,334 37,970
April 39,334 37,970
May 39,334 37,970
June 39,173 351,714

Total 454,073 1,635,212

Mortality (30%) 136,222 490,564

Total Entrainment Rate (fish/hr) Operational Hours



5/17/2013

2

Lake Jocassee

3.0 %Lake Jocassee Estimated Entrainment Mortality (136 k) 
Mean Fall Prey Fish Population  1999‐2012  (4.5 M)

Lake Keowee

5.5 %
Lake Keowee Estimated Entrainment Mortality (491 k)
Mean Fall Prey Fish Population  1999‐2011 (8.9 M)
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Potential Entrainment Protection
Focusing on Pumping Mode

• Turn off lighting in the immediate tailwater
• Operational changes in pumping startup and 
shutdown sequence

• July evaluation to develop potential protection 
measures for inclusion in the RA  
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From: 
Sent: 
To: 

Huff, Jennifer R 
Tuesday, April 23, 2013 8:03 AM 
Jessen, Nancy S 

Subject: FW: Land Conservation and Nine Times 
Attachments: NineTimes-1.pdf; 2013.4.19_DRAFT _Sctn 6 Additional Land Protection Measures.docx 

Categories: action required 

Stakeholder team 

From: Van Whitehead fmailto:vwhitehead@upstateforever.org] 
Sent: Friday, April 19, 2013 2:57 PM 
To: Lineberger, Jeff; Huff, Jennifer R; kkearns@kearnswest.com 
Cc: Bill Marshall; Brad Wyche 
Subject: Land Conservation and Nine Times 

Dear Jeff, Jen, and Ken: 

I wanted to follow up with you all on the last stakeholder meeting. In light of the discussion on Nine Times and 
questions about its features, I would like to share the attached information packet about the tract with the 
stakeholders. Naturaland Trust prepared that several months ago and has given me permission to share it with 
the group. It references the $400,000 federal grant but does not reflect the subsequent pledge of $600,000. 

Also, I have prepared proposed revisions of Duke's land conservation language in the interest of keeping that 
moving. That is also attached. 

As to those items, I would ask that the Nine Time packet be posted to KTREL for the next meeting and that we 
consider the conservation language revisions on Monday. 

Thank you all for your consideration of these requests. Please let me know if you have any questions. 

Van 

Van Whitehead 
Deputy Director 
Upstate Forever 

507 Pettigru Street 
Greenville, SC 29601 

Phone: (864) 250-0500, ext. 31 
Fax: (864) 250-0788 

Upstate Forever's mission is promote sensible growth and protect special places in the 
1 



Upstate region of South Carolina. Please join us! To become a member, 
visit http://join.upstateforever.org. Thank you for your support! 

2 
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'::herokee Foothills National Scenic Highway SC 11 

n Nine TImes Community Forest (1,648 acres) 

Nine Times Jewel of the Blue Ridge 
Along the Cherokee Foothills National Scenic Highway 

Greenville, Pickens & Oconee Counties, South Carolina 

Cover photo: view from granitic outcropping overlooking the Nine Times property and out towards the Nine Times Preserve owned byThe Nature Conservancy. Photo by Mac Stone 
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NINE TIMES 
Jewel of the Blue Ridge 

Over the past four decades, Naturaland Trust and our conservation 
partners have toiled tirelessly to protect the extraordinary Blue 
Ridge Escarpment in South Carolina. No place in North America 
is as beautiful and ecologically significant as the mountains of our 
state. Through partnerships with elected leaders, federal and state 
agencies, land trusts, private landowners and generous private 
donors, tens of thousands of acres in the Escarpment have been 
protected for public use and enjoyment. 

In the early 1970s conservationists seized the opportunity to 
protect key pieces of this remarkable area within Greenville County. 
Today this land, known as the Mountain Bridge Wilderness Area, 
contains two of South Carolina's most popular parks, Caesars Head 
and Jones Gap, which have become recreational and economic 
boons for the entire state. 

Then, during the 1990s, the State of South Carolina purchased 34,000 
acres from Duke Power, creating the spectacular Jocassee Gorges natural 
area, which was recently named one of National Geographic's top 50 wild 
places in the world. 

It has been a great conservation success story, but many highly important 
tracts within and near the Escarpment remain unprotected. No tract is 
more important than Nine Times. 

The property is located near the Sunset Community and a short distance 
off the Highway 11 National Scenic Byway. It is adjacent to the Nine Times 
Preserve, a 554-acre public nature preserve which was purchased in 
2008 from the same landowner, Crescent Resources, primarily with funds 
provided by Alice and Fred Stanback and the South Carolina Conservation 
Bank. 

The property is surrounded by other significant conservation lands. 

Th t · 't bl . th 'ddl f It is one of the most biologically e proper y IS a ven a e gem In e ml eo . .. . . 
Pickens County. Over 1,600 mountainous acres slgmflcant tracts In the United 

Approximately two miles west is Poe Creek State 
Forest, which is owned and managed by the South 
Carolina Forest Commission. Then, directly north 
lies Jocassee Gorges, owned and managed by the 
South Carolina Department of Natural Resources. 

of pine, oak, wetlands, streams, and granitic States. It is also one of the three 
outcroppings make Nine Times an ecological largest unprotected forest blocks 
h.ots.pot. It is o~e of th~ most biolo~ically left in the Blue Ridge ... 
Significant tracts In the United States. It IS also 
one of the three largest unprotected forest blocks left in the Blue Ridge 
Escarpment region. 

The remaining 1,648 acres of the Nine Times tract 
would be a large, integral addition to the matrix 

of conservation properties already assembled within and along the 
Escarpment. The tract not only provides the finest examples of every natural 
community found in the upper piedmont but also harbors the distinct 



forest types and remarkable rock outcrops associated with the Blue Ridge 
mountains. Likewise, wildlife from both ecoregions is supported on the 
Nine TImes property and use it as a natural corridor for migration and 
adaptation during seasonal cycles. There are very few protected areas 
that straddle this transitional zone and connect the upper piedmont to 
the higher elevations of the Blue Ridge Escarpment. 

Nine Times provides habitat for black bear, wild turkey, ruffed grouse, 
ravens, and peregrine falcons and for a vast abundance of amphibians and 
reptiles: 12 species of salamanders including the rare Green salamander; 
11 species of frogs and toads; 7 species of lizards; 16 snake species; and 
the Eastern box turtle. 

The Nine Times tract supports seven major forest types. The mafic white 
oak forest on Little Pink Mountain displays a canopy age of more than 100 
years old. This community has only been documented on three additional 
sites in South Carolina. The property also has a rich diversity of wildflowers. 
In just one 20x50 meter plot, Clemson University researchers found 134 
species of native wildflowers! Nine Times is truly a wildflower showcase. 

Frank Holleman stands on Big Rock Mountain looking out towards Nine Times Preserve. Photo by Mac Stone 

Granite outcropping and fall foliage on Big Rock Mountain. Photo by Mac Stone 

But Nine TImes is at grave risk. After emerging from bankruptcy in 2010, 
Crescent Resources, the owner, listed the property for sale, marketing it as a 
site for residential development. Fortunately, last fall Naturaland Trust was 
able to secure a seven month option to acquire the tract at $2,150 per acre 
for a total cost of $3.5 million. (The per acre price is less than half of what 
was paid for the 554 acre parcel in 2008 before the recession). The option, 
however, expires in June of this year. 

The U.s. Forest Service recently awarded a $400,000 Community Forest 
grant to Naturaland for the Nine TImes property. Naturaland was one of 
ten applicants in the country to receive a grant in this highly competitive 
program and one of only two in the entire Southeast-a testament to the 
national significance of the property. 

The challenge that now faces us is to raise $3.1 million in less than five 
months. An application for a grant is pending with the South Carolina 
Conservation Bank, and we hope that the Bank will award up to $2.5 million. 
The Bank's next meeting is in April so we will not know their decision until 
that time. But assuming funding in this amount is awarded, that leaves a 
balance of $600,000 needed from other sources. 
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Nine Times Community Forest (1 ,648 acres) 

Nine Times Jewel of th~ Blue Ridge 
Along the Cherokee Foothills National Scenic Highway 

Greenville , Pickens & Oconee Counties, South Carolina 
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Nine Times Jewel of th~ Blue Ridge 
Along the Cherokee Foothills National Scenic Highway 

~herokee Foothills National Scenic Highway SC 11 Greenville, Pickens & Oconee Counties, South Carolina 

. Nine Times Community Forest (1,648 acres) 
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Duke Energy Additional Land Protection Measures 

Draft Date : April 12!, 2013 

6.2.4 Jocassee Spillway Tract : +Ae-Subject to the following. Licensee will retain the Jocassee Spillway 

Tract (approximately 124 ac) for the term of the New License and restrict its use during the New 

License term to the support of power production, power transmission, and public recreation .Jf 

SCDNR and Upstate Forever are Parties to the RA. Licensee will grant both entities within one 

year following the issuance of the New License, the end of appeals. and closure of all rehearing 

and administrative challenge periods related to public recreation: a) a purchase option (5 years 

at half of appraised value at time of purchase), and b) a right of first refusal. The option and 

right of first refusal limit acquisition for conservation andl or public recreation uses for the 

property and SCDNR or Upstate Forever will have a four-month window to exercise the right of 

first refusal upon receipt of notice from Licensee of a proposed sale. An appropriate instrument 

shall be recorded to provide record notice of the purchase opt ion and right of first refusal and 

Licensee shall thereafter re-record such an instrument at 30-year intervals. 

I 6.2.5 Bad Creek South Tract: Subject to the following.=R=Ie Licensee will retain the Bad Creek South 

Tract (approximately 300 ac) until the end of the Bad Creek Project license term in 2027 and 

restrict its use during that period to the support of power production, power transmission, and 

public recreation. If SCDNR and Upstate Forever are Parties to the RA, Licensee will grant both 

entities a right of f irst refusal within one year following the issuance of the New License. the end 

of appeals. and closure of all reheari ng and administrative challenge periods related to public 

recreation. The right of f i rst refusal limits acquisition for conservation and/or public recreation 

uses for the property and SCDNR or Upstate Forever will have a three-month window to 

exercise the right of first refusal upon recei pt of notice from Licensee of a proposed sale. An 

appropriate instrument shall be recorded to provide record notice of the right of first refusal 

and Licensee shall thereafter re-record such an instrument at 30-year intervals. 

I 6.2.6 Fishers Knob Tract: If SCDNR is a Party to the RA and sub ject to the following.,.#Ie Licensee will 

offer for one year following the issuance of the New License, the end of appeals, and closure of 

all rehearing and administrative challenge periods related to public recreation a low-cost lease 

of approximately 45 ac on Fishers Knob to the SCDNR for the term of the New License. If the 

SCDNR accepts the offer of lease, the SCDNR will be responsible for all administrative activities 

and costs associated with the management ofthe property. The SCDNR acknowledges there will 

be no public access via Fishers Knob road to the property and that the Licensee can remove 

portions of the leased land to support power production, power transmission and public 

recreation. If SCDNR and Upstate Forever are Parties to the RA. Licensee will grant both entities 

within one year following the issuance of the New License. the end of appeals. and closure of all 

rehearing and administrative challenge periods related to public recreation : a) a purchase 



option (5 years at half of appraised value at time of purchase). and b) a right of first refusal. The 

option and right of first refusal limit acquisition for conservation and/or public recreation uses 

for the property and SCDN R or Upstate Forever will have a three-month window to exercise the 

right of first refusal upon receipt of notice from Licensee of a proposed sale. An appropriate 

instrument shall be recorded to provide record notice of the purchase option and right of first 

refusal and Licensee shall thereafter re-record such an instrument at 3D-year intervals. 

If the iiCQI>lR seelines the efter ef lease eF sees Ret enter inte the lease with in the states eij:er 

lleri99) tRe lieeRsee is \;Inlier no 9sligation YASer tl:!e terms ef the RA te retain ownersh ill of t he 

traet er manage it In any Ilartieylar way. 

I 6.2.7 Jocassee East Tract: Sub ject to the foliowing.:j:Re Licensee will retain approximately 158 ac east 

of the Jocassee Pu mped Storage Station for the term of the New License and restrict its use 

during the New License term to the support of power production. power transmission and 

public recreation. If SCDNR and Upstate Forever are Parties to the RA. Licensee will grant both 

entities within one year following the issuance of the New License. the end of appeals. and 

closure of all rehearing and administrative challenge periods related to public recreation : a) a 

purchase option (5 years at half of appraised value at t ime of purchase). and b) a right of first 

refusal. The option and right of first refusal limit acq uisition for conservation and/ or public 

recreation uses for the property and SCDNR or Upstate Forever will have a three-month window 

to exercise the right of first refusal upon receipt of notice from Licensee of a proposed sale . An 

appropriate instrument shall be recorded to provide record notice of the purchase option and 

right of first refusal and Licensee shall thereafter re-record such an instrument at 3D-year 

intervals. 

G4,4 

I 6.2.8 laurel Preserve Tract: If the SCDNR is a Party to the RA and subject to the following. the 

Licensee will offer for two years following the issuance of the New license, the end of appeals, 

and closure of all rehearing and administrative challenge periods related to public recreation a 

low-cost lease of the laurel Preserve Tract (approximately 500 ac) to the SCDNR for the term of 

the New license. If the SCDNR accepts the offer of lease, the SCDNR will be responsible for all 

administrative activities and costs associated with the management of the property. If SCDNR 

and Upstate Forever are Parties to the RA. Licensee will grant both entities within one year 

following the issuance of the New License. the end of appeals. and closure of all rehearing and 

administrative challenge periods related to public recreation : a) a purchase option (5 years at 

half of appraised value at time of purchase). and b) a right of first refusal. The option and right 

of first refusal limit acquisition for conservation and/ or public recreation uses for the property 

and SCDNR or Upstate Forever will have a three-month window to exercise the right of first 

refusal upon receipt of notice from Licensee of a proposed sale. An appropriate instrument 

shall be recorded to provide record notice of the purchase option and right of first refusal and 

Licensee shall thereafter re-record such an instrument at 3D-year intervals. 
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6,2,5 If t Ae SCQNR deeliAes tl:!e after af lease ar dees Rat eAter iAta IAe lease witAiA tAS4 - -

stated after Ileriad, the UeeAsee 15 \:IAder Ae abl/gatieR te reta in e' .... nersl:!ill af the traEI aF 

manage it iR aA~t llartiElllar wa~' . 

&M 
~6.2.9 Nine TImes Tract: If the SCDNR and Upstate Forever are Parties to the RA, the Licensee 

will provide $1.5 million to Naturaland Trust prior to December 20, 2013 to support the 

purchase of the Nine TImes Tract (approximate ly 1,648 acres) for conservation and/ or public 

recreation uses. If Naturaland Trust is unable to complete the acquisition of the property, 

Naturaland Trust will be obligated to return the funds to the Licensee. If the funds are returned 

to the Licensee, it shall consult with the SCDNR to identi fy a substitute tract within the Jocasee

Keowee watershed from which to acquire, in whole or part with the funds, fee title or a 

permanent conservation easement prior to December 31, 2014. The acquired real property 

interest shall be owned by SCDNR or a land trust and must be held for conservation and/ or 

public recreation uses. ~tllF3laRe! Trllst is IInable to ae~lIire the NiRe Times Tract eORsistent 

wilA NatllralaAe! Trllst's eNiSling Illlrcl:!ase olllioA wi thiR ~ mORtAS following IAe Effecth'e Date of 

tlte Ril" ane Natllralane! Trllst tF3Asfers/assigAs Il=Ie llurEAase olltiaR 10 tAe lieeAsee, IRe 

liceRsee wi ll acquire IAe ~line Times Trael !apllreMimatel~f 1,648 Ole) at tRe (IIReAI alltiaR Ilrice 

of S~ . S mill ieA , lRe liceRsee ' .... iII after fer t ..... o ~'ears feliewiAg tAe issllance af tl=le New liceRse. 

the eRe! af alllleals, aRe! daSllfe ef all feneariAg aRe! ae!ministrat i ... e cAalieRge llefioe!S relatee! te 

pllblic recrealiaR a low (est lease af IRe Ilrallerty la Ine SCDNR fOF tRe term ef Ine Ne ..... liceAse. 

If IAe SCDNR ac(ellts IAe after af lease, Ine SCDNR ' .... 111 be resllaAsible fer all aSR'liAistrali ... e 

aetivilies aRe! t ests asseeiated witl:! Il=Ie manageR'leAt af tAe llFaperty. As part af Il=Ie lease, tl:!e 

liceAsee ..... ill graAt Ine SCDNR IAe liR'lber rigl=lts la tl:!e IlrBllerty far the lease Ileriae pra ... ieee 

SCDNR agrees it will lise J!Faceefls tram aRV timber sales Ie directly sllllllert Illlblic recfeatiaA 

lise aAe management of t Ae NiAe Times Tract ar atAer Illlblic laAds o'''''Aee ar maAaged by 

SCDNR i AlAe Kea .... <ee Talla ..... a'i Ri ... er Basin. Praeeeds frem l imeer sales shall Is be feclIsee aA 

Aew initiatl'l es (e.g., reae!, parkiAg or alAer pR'I'sieal impra'/emeAts, ete.) t a eAllanee lise af 

Ilrallerties alreaEly manages bIt SCD~IR ellt may Aat Be IIsed ta IlllrERaSe ae!sitiaAal preperties er 

S"'IlP9rt litigatian, SCDNR will alse jara"liae aR aeeallntiAg of Aaw an.,. t imber sale Ilrgeeeas wefe 

aetllati'l' ",see ta lRe licensee ..... itRiA aRe year af their lise. If the SCSNR aeeliAes the efter af 

lease aF does net eAter iAta tAe lease witRiA IRe statee! after Ileriea, tRe liceAsee is IIAeer na 

abligaliaA ta retaiA aWAersRip af tAe Iract af manage it iA aA~' particll iar wa'l. (Plate ta KT ST 

MemBe.'S: rRis nem ;5 defieRdent BatR aR tRe east affillreRBsiRIjJ tRe fiFafierty eRd aR #Ie aBility 

ta fit It !Rta tRe tawl iRvestmeRt Qf:JKe fRel'ljJY is "'~#iRIjJ ta melfe in tRe RA Ba,leRcinljJ Bf this item 

wi~fJlenned Qlllfe f.Rel'ljJY iR"'estR'leRts in a#ler Brees \11m Be refill/red). 

~62.10 Oconee County Conservation Bank - If Oconee County and Upstate Forever are Parties 

to the RA. the Licensee will provide $X to the Oconee County Conservation Bank within two 

years following the issuance of the New License, the end of appeals, and closure of all rehearing 

and administrative challenge periods related to public recreation . 
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Jessen, Nancy 5 

From: 
Sent: 
To: 

Huff, Jennifer R 
Tuesday, July 02, 2013 7:51 AM 
Jessen, Nancy S 

Subject: 
Attachments: 

FW: Dr. Wyman study on RE values and lake levels 
Lake Level RE Values Dr. Wyman et al4 15.doc 

Categories: action required 

Stakeholder team 

From: Paul Corbeil [mailto:cpaulcorbeil@gmail.com] 
Sent: Friday, April 19, 2013 2:39 PM 
To: Ben Turetzky; Chuck Smith; Art Holbrooks; Lineberger, Jeff 
Subject: Dr. Wyman study on RE values and lake levels 

Gentlemen: 

Let me preface this by acknowledging that I do not have the academic background nor professional experience 
to in anyway challenge this report methodology. Nor do I have any reason to do so. I respect the author's 
credentials. I'm just as concerned as my neighbors about the effects of droughts on the beauty and enjoyment of 
our lakes. 

However, I will admit to having approached reading it with somewhat of a devil's advocate perspective. I've 
made a few comments in in the attached body of the repmi, which are based primarily on: 

-life and business experiences over the years, 
-some credentials as an observer of macroeconomics, 

-40 yrs. observing capital markets, 
-a real skepticism of the Real Estate industry's discipline, or general lack thereof, and 
-being a strong proponent of sustainable solutions vs. patches. 

My fundamental concerns are: 

1) we need solutions that combine conservation, intelligent growth and 21 st century technology solutions (see 
last paragraph of Conclusion, pg. 16), and 
2) there seems to be a logic flaw in the assumption that the Lake Keowee can avoid lower lake levels which 
translate into a price advantage when draughts are very likely going to be widespread and affect competing 
markets. 

There is also no discussion by critics of critical need to incent Duke to plan and continue to provide cheap, 
reliable nuclear generated electricity. 

Paul 
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Abstract for 
The Impact of Climate Change on Property Value: A Tale of Two Lakes 

By 
David Wyman, Chris Post and Elaine Worzala 

As climate change continues to impact the global environment resulting in extreme weather 
patterns from hurricanes, to floods, to severe droughts, the impact of environmental change on 
real estate values could be catastrophic in many places around the world. This study examines 
one of the most cited valuable attributes of a residential lot, the view, and focuses on estimating 
the impact of a sudden, significant vs. without planning? change in the quality of that 
attribute. In this study, we compare the lake front property on a chain of man-made lakes located 
in South Carolina. One lake, Lake Hartwell, has experienced three severe decreases in its water 
levels over the last ten years due to severe drought conditions. The other lake, Lake Keowee, is 
less than 30 minutes away and was created for a nuclear power plant in 1971 

. Due to nuclear industry power plant regulations, Lake Keowee is a deep 
water lake and water levels have not been allowed to drop below a certain level so water level can 
be held constant for this comparison. We use spatial regression analysis to asceliain 
whether or not a reduction in water levels has a corresponding reduction in real estate value. The 
hypothesis is that buyers pay extra for the right to be on the water, have a dock, a boat and a view. 
With drought conditions, owners are now further from the water, their docks are on 
dry land and in some cases their water view has deteriorated to become a marsh view or worse. 
We compare the lot sales on both lakes over the same time period and expect to find that the rate 
of appreciation and depreciation on the two lakes will vary significantly. These results will be 
useful to better understand the value implications of the recent severe changes in weather patterns. 
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Background 1 

Lake Keowee is a pristine blue lake that was formed in 1971 by Duke Power as part of the 
Keowee-Toxaway Complex to provide cooling waters for the Oconee Nuclear Station. The 
complex includes a nuclear station that generates enough electricity to power 1.9 million homes 
(Connor, 2012) plus three hydroelectric stations - Keowee, Jocassee and Bad Creek. Created from 
the damming of two rivers, Lake Keowee is over 23 miles in length and about 3 miles at its 
widest point. The natural beauty of the lake is complemented by abundant recreational facilities 
including swimming, fishing, and boating. 

Crescent Land and Timber (now Crescent Resources) was formed as an unregulated subsidiary of 
Duke Power to manage surplus lands acquired in the construction of dams and lakes for hydro
electric power generation (Mildenberg, 2004)? Crescent's initial focus was on leasing farmland 
and harvesting commercial forestry (Mildenberg, 2004; Boyd 1999) - thus, it was not heavily 
involved in real estate development in its early days. However, the company changed directions 
in 1988 with a mandate to start development from the corporate stockpile of 270,000 acres of raw 
land including several thousand acres of undeveloped property on Lake Keowee.3 As Crescent 
owned approximately 95% of the land surrounding Lake Keowee, real estate development had 
been fairly sparse and basically limited to the remaining 5% of the area until then.4 

Crescent created an in-house market study in the early 1990s and mapped every section available 
on Lake Keowee, comparing potential yields if a section was developed internally or if it was sold 
to an outside developer (Hamrick, 2010, pel's. comm., May 10). Essentially, Crescent's strategy 
on Lake Keowee was to create two real estate divisions: a commercial one responsible for making 
bulk land sales to developers and a retail division focused on developing their own residential 
communities to sell lots from, the eponymous Crescent Communities. From the market study, the 
retail division cherry picked some of the best sites to create their own amenitized communities. 
All Crescent Communities were developed with strict standards and covenants to protect property 
values (Carolinalivingrealty.com, 2008). In total, over 100 residential communities have been 
developed on Lake Keowee with an estimated 8,700 buildable lots located on 300 miles of 
shoreline. Over 2,000 lakefront homes have been built in the last twenty years, many of them high 
end residential homes (Williams, 2008). 

The development of high end residential real estate was facilitated by a Nuclear Regulatory 
Commission decree in 1995 that the water level of Lake Keowee should vs. must operate at a 
minimum level of 794.6 feet above mean sea level (AMSL) in order to satisfy cooling water 

I We would like to acknowledge the significant assistance provided by Lisa Simmering, a GIS specialist for Oconee 
County and Ben Turetzky, President of Friends of Lake Keowee (FOLKS). 
2 As an unregulated subsidiary, Crescent Land and Timber was closely held and did not have to pay dividends back to 
ratepayers (Mildenberg, 2004). Crescent had a total of five real estate divisions, but they will be collectively referred 
to as Crescent in this study. 
3 Duke Power had accumulated the land stockpile from the usage of the right of eminent domain. Duke provided 
Crescent with $50 million in cash and debt access. In an interview with A. Fields in April 2009, he said that Crescent 
returned a total of $2 billion in land sales to Duke Power over the next 20 years. 
4 Much of the following information is attributable to an interview with John Hamrick on May 6, 2010 (Hamrick, 
2010). 
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requirements for the Oconee Nuclear Station. As "full pond" for Lake Keowee is measured at an 
elevation of 800 feet, this meant that Lake Keowee stays within 5.4 feet of full pond during 
standard operations. In comparison, water levels in the neighboring lakes - Lake Jocassee and 
Lake Hartwell - may fall by over 20 feet below full pond during periods of drought. Lake 
Jocassee lies upstream and its water level is drawn down in order to maintain Lake Keowee's 
water level, whereas Lake Hartwell is downstream and has suffered three major droughts since 
2000. 

The original 50-year license for the Keowee-Toxaway project granted to Duke Energy by the 
Federal Energy Regulatory Commission (FERC) expires in 2016 prompting Duke Energy to draft 
an Agreement in Principal (AlP) as pm1 of its a new license application in September 2012.5 The 
first draft of the AlP proposes modifying the minimum operating level of 794.6 ft. AMSL for 
Lake Keowee as drought conditions increase in severity (Duke Energy, 2012; Jester, 2012). For 
example, Duke proposes to lower the water level of Lake Keowee in stages (stage 1 to 794 ft. 
AMSL; stage 2 to 793 ft. AMSL; and stage 3 to 792 ft. AMSL). According to the AlP, stage 4 
would lower the water level elevation to 790 feet AMSL, or 10 feet below full pond in order to 
ensure continuous production of electricity in periods of severe drought (Allen, 2012). Duke 
Energy utilizes hydrology records of the past 70 years to predict that the water level would be 
reduced below 795 AMSL only 4% of the time (equivalent to roughly 15 days a year) assuming 
that history repeats itself. Thus, Duke Energy argues that waterfront property values would not be 
adversely affected by this reduction in minimum water level elevation (Allen, 2012; Chandler, 
2012). 

This is the first known academic study to examine whether a decrease in the water level can foster 
a pricing discount on impacted waterfront properties. To test this hypothesis for Lake Keowee, a 
Geographic Information System (GIS) is used to help model the pricing of 1,024 vacant 
waterfront lots sold between 2002 and 2012. To minimize extemalities as far as possible, only 
vacant, waterfront property sales located in Oconee County are considered. This paper introduces 
a new variable - UNDOCKABLE - referring to lots that are inaccessible to 
navigation as water levels drop. 

The paper is organized in to the following sections. We will initially review the extensive 
literature on the pricing of lakefront properties followed by an examination of the methodology 
used to test the above hypothesis. Next, we will present the data and interpret the results. Finally, 
we construct a simulation model informed by the divergent pricing history of two lakes - Lake 
Hartwell and Lake Keowee - to examine the potential pricing impact of a further drop in the 
water level as proposed in the draft AlP by Duke Energy. The negative wealth implications of a 
drop in property prices would affect both property owners and Oconee County property tax 
revenues. 

Literature Review 

The path and depth of future climate change is uncertain, but recent literature suggests that the 
climate is changing with unprecedented speed compared to historic pattems. One consequence is 

5 Please see Duke Energy (2012) and Jester (2012) for summaries of the draft proposal. 
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a recent series of severe droughts that has created record low lake levels ranging from the 
southern lakes (Lakes Travis, Powell, Hartwell, Thurmond, etc.) to northern lakes such as Lake 
St. Clair and the Great Lakes in Minnesota. The shortage of water has led to water now being 
referred to as the "oil of the 21 st century" (Sierra Club 2012). 

Water is not only in demand as an explicit resource, but an extensive body of research indicates 
that an aesthetic view and use of water provides a price premium for propeliies An early study of 
pond views found a premium of between 4 and 12% for single family homes in Massachusetts 
(Plattner and Campbell, 1978). Two studies by Benson et al (1998 and 2000) examined different 
types of views and found higher pricing premiums for lake and ocean views; the premium ranged 
from 10% (for a partial ocean view) to 147% for direct ocean frontage, while the second study 
comparing eight different view types found the highest premium, 126%, was paid for direct lake 
frontage views. Similarly, Bond et al (2002) found a significant price premium of 90% for 
waterfront properties with a view of Lake Erie. Finally, Bourassa et al (2004) found that a wide 
water view increased values by 59% although the increase in value fell sharply with distance from 
the coast. lake front If COlnp,emlVe 
areas are & .... '-"ULU~''-' 

A few studies have tried to isolate the value of the view even further by focusing their analysis on 
vacant lots to alleviate the noise associated with potential omitted variables like the construction 
quality of a house. Rinehart and Pompe (1999) found that lot values increase by almost 60% for a 
golf course view, 113% for a creek or marsh view and 147% for an ocean view on Seabrook 
Island, SC. Similarly, Wyman and Sperry (2010) found a hierarchy of view premiums for three 
different types of waterfront properties with the best waterfront properties commanding the 
highest premiums 287% for point lots, 219% for the deep water and 124% for the cove lots 
compared to interior lots. 

Another group of researchers have focused their efforts on studying the impact of water 
quality/clarity on property values and results indicate that, as with views, the water quality can 
also impact the price of waterfront property (Poor et aI, 2001). One of the earliest studies, David 
(1968) examined the correlation between lakeshore property value and the water quality of 
various artificial lakes in Wisconsin and found a direct relation with prices increasing in line with 
higher water quality. As with the value of a view, researchers have primarily used hedonic 
models to measure the impact of water quality on property prices and all of the studies have 
shown that water quality does have a statistically significant impact on the value of residential 
properties. For example, studies on water quality have been conducted in Michigan (Adelaja et 
aI, 2007; Kevern, 2008 and Brashares, 1985), in Maine (Michael et aI, 2000; Bouchard et aI, 
1998; Boyle and Bouchard, 2003), along the Chesapeake Bay (Leggett and Bockstael, 2000), in 
Mississippi (Krysel et aI, 2003; Boyer et aI, 2003), and in New Hampshire (Gibbs et al 2002; 
Huang et aI, 2002). These studies are related to the current study because the potential decrease 
in water level could result in a similar diminution of value as found when water quality is reduced 
since the lake no longer has the same appeal to property owners as well as the general public. 

like double counting 

Research on Lake Delavan in Wisconsin provides a before and after case study that documents 
the positive impact that a lake rehabilitation (the opposite impact of a reduction in water level) 
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can have property value. Kashian et al (2006) found that a $7 million rehabilitation project 
resulted in an appreciation rate of 273% compared to only a 148% increase in lake property 
located on nearby lakes that had not been rehabilitated. In addition, these authors estimate that a 
one foot increase in the water clarity adds $5,207 to the value of a Delevan lakefront property. 

Evidence that lake levels do impact propeliy values can be found when the results of two studies 
by the same researchers are compared. Lansford and Jones (1995 a and b) completed two hedonic 
models, one for property located in close proximity to Lake Austin and the other for propeliy in 
close proximity to Lake Travis, respectively. Lake Austin is considered to be a "constant level 
lake and the water level seldom varies more than a foot except for planned, temporary draw
downs" (Lansford and Jones, 1995 a, page 216). In contrast, Lake Travis is a flood control lake 
and water levels can vary substantially. to term 

solutions?In their study period the mean lake level was 667 feet above sea level 
and the standard deviation was seven feet. However, the range over the two year time period 
analyzed (1988-1990) was a change of 22 feet. In the first study of Lake Austin, the lake level 
deviation variable did not have an impact on propeliy prices but in the second study of Lake 
Travis, buyers were willing to pay a statistically significant higher price for property when the 
lake levels were higher. 

Finally, a small number of recent studies have attempted to focus on the same issues as this study 
- that is to measure the impact of changing water levels (in most cases caused by severe droughts) 
on economic value. In most of these studies, researchers have focused on the economic impact to 
the community in terms of tourism, recreational spending, real estate transactions and related 
brokerage commissions, and gross retail sales in the general economy. 6 Recent studies of the 
economic impact of reduced water levels include studies of Lake Lanier (Bleakely Advisory 
Group, 2010), Lake Travis (RCLO Company, 2011), Lake Conroe (Rogers et aI, 2012), Lake 
Hartwell (Allen et aI, 2010) and Lake Keowee (Carey et aI, 2011). For example, researchers 
analyzing the impact of drought conditions on Lake Lanier estimate an economic loss of $87 
million in 2007/8 due to low water levels. They contend that continued droughts could lead to a 
potential home value loss of $1.8 billion for property owners adjacent to Lake Lanier and 
calculate that this could result in lower property tax revenues of $6.1 million (Bleakely Advisory 
Group, 2011). mobility_ 

Two recent studies are of particular interest as they center on Lake Hartwell and Lake Keowee. 
Allen et al (2010) estimated a decrease of economic activity at 0.1 % for the six counties bordering 
Lake Hartwell due to drought conditions. However, this study only examined annual economic 
impact and did not incorporate the wealth impact of a diminution in property values as water 
levels drop. Carey et al (2011) found that a one foot decline in water level is correlated with a 
12% decline in monthly real estate transactions in Oconee County. Unfortunately, this study also 
ignored the property value wealth impact on Lake Keowee and the researchers did not examine 
the economic impact of more significant drop in the water level below 795 feet AMSL. 

6 Additional studies have tried to capture the impact of droughts on water for irrigation purposes and therefore the 
value of impacted agricultural land and activity. For example, see Terrel and Johnson (1999) and Wittwer and 
Griffith, 2011). 
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The only known research to examine the potential impact on property values if the lower water 
levels are sustained is a survey of Lake Conroe residents where respondents expect a 28% decline 
in property values in the event of a reduction in lake levels from 6.3 to 10.9 feet below full pond 
(Rogers et aI, 2012). Further, Lake Conroe residents estimate that they are over three times more 
likely to put their house on the market if water levels drop. And 

Methodology and Data 

This paper employs a semi-log spatial hedonic model to observe the revealed preferences for 
specific property attributes of vacant lakefront properties. The dependent variable, LnPRiCE, is 
the natural log of the sales prices of an individual vacant lakefront property in Oconee County, 
South Carolina. The formal semi-log model is detailed as follows: over not 

if are valid. 

Where: 

LnP i = a scalar of natural log of lot prices observed at a particular location i 

Vj = a vector of variables describing the view of a property at a patiicular location i 
Sj = a vector of variables describing the spatial characteristics of a propeliy at a particular 
location i 
Aj = a vector of variables describing the accessibility of a property at a patiicular location i 
Yj = a vector of variables describing the year of sale of a propeliy at a patiicular location i 
Uj = a vector of variables describing the dockability of a property at a particular location i 
Ej = is a random error term that is normally distributed 

This paper follows prior convention (Dickes et aI, 2013; Wyman and Sperry, 2010) and utilizes 
GIS analysis to classify waterfront lots into three categories - COVE, OPEN WATER and 
POINT - based on the quality of water view. A COVE lot has a view corridor of less than 300 
feet across the lake, whereas an OPEN WATER lot has a view corridor of 300 feet or more. A 
POINT lot is differentiated from an OPEN WATER lot by its location on the point creating an 
open water view with a wide angle of over 45 degrees. The mean sales price of a point lot on 
Lake Keowee is over $500,000, a substantive price premium over OPEN WATER lots ($301,839) 
and COVE lots ($219,815) as detailed in the summary descriptive statistics found in Table 1. 

A number of other spatial variables are also measured. The length of SHORELINE for each lot is 
measured as a continuous variable using the ruler tool in GIS. We hypothesize that buyers will 
pay a premium price for increased shoreline for their properties. Due to the steep topography 
surrounding Lake Keowee, the mean SLOPE of each property is measured using the slope tool in 
GIS. It is hypothesized that a steeper slope property would have a negative pricing coefficient due 
to increased construction costs and reduced dock accessibility. As Lake Keowee was constructed 
to generate power, a dummy variable - POWER200 - has been created to measure the negative 
externality if any property is located within 200 feet of a high voltage overhead transmission 
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lines. The network analyst tool in ArcGIS is employed to measure the over-road distance from 
each lot to the closest market cities - Pickens, Seneca or Walhalla. Given the rural location, 
proximity to one of the cities is expected to result in a positive pricing premium. Figure 1 details 
the location of each of the 1,024 lots in Oconee County and their distance to the closest market 
city. or Cliffs at Falls vs. 

Table 1: Descriptive Statistics for Lot Sales on Lake Keowee (2001 to 2012) 
Description Mean 

SOLDPRICE MLS of most recent sale 
COVE Dummy View Variable, View < 300 feet 
OPENWATER Dummy View Variable, View> 300 feet 
POINT Dummy View Variable, View >300 feet and wide angle lot 
FRONTAGEFT Calculated waterfront frontage in feet 
AVESlOPE Average slope (%) 
POWER200 Dummy, if within 200 feet of transmission line 
ACRES_DEED Acreage per recorded deed or plat 
CLIFFS Dummy, if located in Cliffs Community 
CRESCENT Dummy, if located in upscale Crescent Community 
KEOWEEKEY Dummy, if located in Keowee Key Community 
DAYSONMARK Days on Market Per MlS 
ClOSESTDIS Over-road distance to the closest city 
UNDOCKABlE795 Undockable at 795 AMSl 
Y02 Time Trend Dummy 
Y03 Time Trend Dummy 
Y04 Time Trend Dummy 
Y05 Time Trend Dummy 
Y06 Time Trend Dummy 
Y07 Time Trend Dummy 
Y08 Time Trend Dummy 
Y09 Time Trend Dummy 
YlO Time Trend Dummy 
Y11 Time Trend Dummy 
Yl2 Time Trend Dummy 

Source: GIS, SPSS 
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275,612.34 
$219,815 
$301,839 
$516,427 
182.1247 
25.1705 

.03 
.9764 

.06 

.45 

.05 
271.75 
9.3133 

.1426 
$197,307 
$177,758 
$189,487 
$280,321 
$430,682 
$411,733 
$440,023 
$363,661 
$217,473 
$208,964 
$246,689 

Std. Deviation 

173,790.766 
$139,479 
$165,796 
$261,000 

112.48479 
7.71093 

.157 
.59895 

.237 

.498 

.214 
363.969 
3.27486 

.34981 
$108,354 
$95,162 
$80,353 

$150,263 
$226,244 
$171,616 
$185,666 
$181,486 

$99,743 
$112,117 
$167,290 

N 

1024 
453 
523 
48 

1024 
1024 
1024 
1024 
1024 
1024 
1024 
1024 
1024 
1024 

31 
113 
196 
221 
130 

80 
34 
25 
51 
64 
79 



The sales price (SOLDPRICE), days on market (DA YSONMARK), year sold (YEAR) and name 
of community/sub-division for each lakefront property was acquired by examining MLS data for 
sales in Oconee County. A dummy variable was used to segment lakefront properties for three 
communities on Lake Keowee: The Cliffs at Keowee Falls, Crescent Communities and Keowee 
Key. The Cliffs at Keowee Falls is a member of the Cliffs Communities, an exclusive group of 
seven premium golf course communities in two states. Crescent Communities refers to the high 
end residential communities developed by the retail division of Crescent Resources, while 
Keowee Key is the oldest gated community on Lake Keowee. Started in 1973, it is hypothesized 
that this community would incur a negative pricing coefficient as Keowee Key has the facilities 
within this community are dated when compared to the communities that were more recently 
developed. 
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Finally, this is the first known academic study to employ bathymetric data to model how the dock 
is impacted by changing water levels. 7 That is, we analyze whether or not a dock is actually 
undockable if water levels fall given the contours of the land below. It is hypothesized that 
properties with docks will be inaccessible at the 795 contour would sell at a discount to dockable 
properties. Doesn't similar shallow and deep water non

After consultation with local dock builders, a bathymetric contour of 792 feet AMSL 
was used as the cutoff point when a dock becomes undockable as most lake boats require a three 
foot clearance for ingress and egress from the dock. GIS was used to calculate the midpoint of 
each lakeshore property, and then the researchers measured the distance from this midpoint to the 
792 feet AMSL contour. Given the longest permissible dock constructed on Lake Keowee is 88 
feet, any property whose dock required greater than 88 feet to reach the 792 contour was deemed 
UNDOCKABLE. on This methodology is illustrated in Figure 2. 

This paper hypothesizes that undockable vacant waterfront lots will sell at a discount to dockable 
lots as the utility of the dock is severely impaired if it is not navigable. This negative impact is 
compounded by a reduction in the quality of the view aesthetics as the water recedes and the 
property owner's view devolves into an unpleasant terrain of red clay. Additionally, even a five 
foot drop in the water level below full pond diminishes the overall quality of recreational utility 

7 A bathymetric map, obtained from Duke Energy, depicts the underwater topography of Lake Keowee at two feet 
intervals. 
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for lake consumers as tree stumps, rock piles and other hazards make navigation hazardous 
(Brutzman, 2012). A total of 14.2% of alliakefront properties were found to be UNDOCKABLE 
at the 795 contour. 

Spatial Hedonic Model Results 

Overall, the spatial hedonic model has an R2 of 0.643. Ten independent variables were tested in 
the model, with nine of them proving to be of statistical significance at the 1 % confidence level 
with the exception of acres (probably due to the fact that premium waterfront lots tend to be 
smaller in scale in order to maximize profits for the developer vs. for privacy?). The 
percentage price premium for the coefficient, B, for dependent variables was measured using the 
formula 100*(eb

-
1
) per Halvorsen and Palmquist (1980). The model supports results found in 

other studies that identify a hierarchy of pricing premiums according to the quality of the water 
view. It finds a price premium of 35% for open water views and almost 60% for point lots 
compared to cove lots. The significance ofthe·other spatial variables was as expected. Proximity 
to high voltage overhead transmission lines was associated with a price diminution of 27%, while 
proximity to local market cities created a small, positive price premium. A marginal increase in 
shoreline created a positive price premium and a marginal increase in the slope gradient of 1 % 
produced a 1 % decrease in lot prices would more 

The three communities that were represented by dummy variables found widely different pricing 
coefficients. The oldest golf community, Keowee Key, suffered a 72% pricing diminution, while 
Crescent Communities had a 21 % pricing premium, and the renowned Cliffs Communities 
enjoyed a pricing premium of over 60% reflecting the high quality of its amenities including a 
Jack Nicklaus signature designed golf course. 

The annual dummy variables representing year of sale were statistically significant from 2005 to 
2010, but property sales outside of this time frame were not statistically significant perhaps 
reflecting the paucity of sales in these periods 

vs to (V\1'~H·':.r" 
tax estate 

Mirroring the recent national property boom and bust cycle, prices of lots more than doubled by 
2006, but slumped subsequently. 

Returning to the question of interest, the variable UNDOCKABLE is associated with a marginal 
pricing diminution of 44.6% with all other variables being held constant. This significant pricing 
discount for undockable waterfront properties at 795 feet AMSL suggests that a further reduction 
of the water level of Lake Keowee to the proposed 790 feet AMSL would have a serious negative 
impact on the value of waterfront properties. A methodology for attempting to address this issue 
will be offered in the next section. The regression results of this model are detailed in Table 2. 
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T bl 2 R a e : egressIOn R It f L k K esu S or a e eowee L 81 ot a es 
Model Unstandardized Coefficients Percent Standardized T Sig. 

Impact Coefficients 

B Std. Error Beta 

(CONSTANT) 11.735 .096 122.283 .000 
VIEW VARIABLES 

OPENWATER .298 .026 34.71 .235 11.574 .000 
POINT .469 .069 59.84 .156 6.774 .000 

SPATIAL VARIABLES 
FRONTAGEFT .001 .000 .10 .182 7.593 .000 
AVESLOPE -.011 .002 -1.11 -.131 -6.239 .000 
POWER200 -.249 .078 -28.27 -.062 -3.212 .001 
ACRES_DEED .005 .023 .005 .220 .826 
CliFFS .483 .068 62.09 .180 7.096 .000 
CRESCENT .210 .027 23.37 .165 7.759 .000 
KEOWEEKEY -.537 .064 71.09 -.181 -8.437 .000 
DAYSONMARK .000 .000 0 -.085 -4.282 .000 
ClOSESTDIS .019 .005 1.92 .098 4.064 .000 
UNDOCKABLE795 -.369 .035 -44.63 -.203 -10.501 .000 

TIMETREND 
Y03 -.094 .077 -.047 -1.223 .222 
Y04 .084 .074 .052 1.144 .253 
Y05 .435 .073 54.5 .282 5.930 .000 
Y06 .863 .077 137.02 .453 11.227 .000 
Y07 .834 .081 130.25 .353 10.322 .000 
Y08 .769 .095 115.76 .217 8.125 .000 
Y09 .639 .102 89.46 .155 6.243 .000 
Y10 .198 .087 21.9 .068 2.273 .023 
Y11 .043 .083 .016 .516 .606 
Y12 .093 .081 .039 1.146 .252 

ADJUSTED R'= .643 F= 84.72 .000 

Property Simulation at 790 Feet AMSL 

The water level at Lake Keowee is stabilized by Lake Jocassee, but the frequency, depth and the 
duration of droughts will influence overall water levels. Duke's drought records indicate an 
increasing incidence of drought in the period after 1995, perhaps reflecting the phenomena of 
climate change. Lake Keowee has been affected by a Level 1 drought almost 50% of the time 
since January 1995 compared with roughly 30% of the time in the preceding twenty-five years. 
Similarly, the incidence of Level 2 droughts has practically doubled from 17.89% of the time up 
to 1995 compared to 33.3% during the more current time period. This increasing incidence of 
drought is detailed in Table 3. 

Table 3: Dukes Drought Records of Lake Keowee (1971-2011) 

April 17, 1971 to Jan. 1995 Jan. 1995 to 2011 
(8,660 days) (6,209 days) 

Days Percent Days Percent 
Level I or Greater 2655 30.65 3009 48.5 
Level 2 or Greater 1550 17.89 2067 33.3 
Level 3 or Greater 337 3.89 330 5.3 

Source: Duke Energy 

Downstream from Lake Keowee, the impact of the drought experience of Lake Hartwell is 
sobering. (Mitchell 2012) At full pond, Lake Hartwell is 660 feet AMSL. In the 37 years from 
1962 to 1999, there were only five years where drought reduced the average water level of Lake 
Hartwell below 655 feet above sea level - 1970, 1981, 1986, 1988, and 1989. In contrast, three 
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droughts since 2000 means that in seven out of the past 12 years, the annual average water level 
has fallen below 655 feet. Moreover, in three of these years - 2002, 2008, and 2012 - severe 
drought reduced the average water level over ten feet below full pool. In comparison, this level of 
severity had never occurred in the preceding 37 years. 

The recent evidence from Lake Hartwell detailed in Table 4 suggests that droughts can be 
frequent (three droughts since 2000), intense (the water level fell to its lowest lake level of 637.49 
ft. AMSL on December 9, 2008, over 22 feet below full pond),8 and enduring (the drought that 
started in August 2007 lasted for 21 months). This increasing frequency, intensity and duration of 
droughts on Lake Hartwell is congruent with evidence of climate change seen on a global 
perspective where "nine of the ten hottest years on record have been in the past decade, there have 
been vast declines in Arctic and Antarctic sea ice, a corresponding rise in sea level, glacial 
retreats, more devastating wildfires, ... " (Plait, 2013).9 If the recent trend history of droughts is 
replicated or even amplified in the future, then one could anticipate water levels falling below 795 
feet AMSL on Lake Keowee more than 4% of the time, which is the current projection by Duke 
energy in their Agreement in Principal (AlP) as part of their new license application for the 
nuclear power plant. 

Table 4: Annual Water Elevation of Lake Hartwell in FT-AMSL since 2002 
Note: Yellow shading represents five feet below full pool and orange shading represents ten feet below full pool 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Avg 

2002 647.86 648.7 649.97 652.17 652.92 652.06 649.84 64736 646.75 648.D7 648.59 65L32 64963 

2003 653.73 654.64 659.35 661.94 662.63 661.89 661.74 660.48 659.92 659.88 659.1 660.25 659.63 

2004 659.65 659.8 65933 658.68 65838 658.13 658.92 657.8 66038 661.13 660.64 660.89 659.48 

2005 660.46 660.48 660.73 661.81 661.19 660.9 661.23 660.47 659.75 659.17 657.48 657.88 660.13 

2006 658.75 65934 659.25 658.92 658.53 657.61 656.81 654.82 654.13 653.2 652.6 652.15 65634 

2007 65538 655.94 658.1 658.15 657.73 656.69 655.63 653.91 652.66 650.5 648.29 647.1 654.17 

2008 647.49 648.23 650.22 651.79 651.86 650.66 648.48 646.39 645.38 642.7 639.01 638.99 646.77 

2009 644.6 645.77 648.58 653.86 656.04 65728 65632 654.87 654.71 657.52 660.15 660.77 654.2 

2010 658.71 661.09 660.15 660.65 661.19 660.58 659.18 657.16 655.98 65537 654.38 654.72 658.26 

2011 654.36 655.56 658.14 660.5 660.85 659.1 I 656.8 655.19 653.39 651.96 650.38 65L28 655.63 

2012 652.1 652.28 652.67 652.64 652.22 651.03 650.05 649.24 648.22 647.51 645.62 645.2 649.9 

AYera!!c 653.92 654.71 656.04 657.37 657.59 656.90 655.91 65434 653.75 653.36 652.39 652.78 654.92 

The central question revolves around the extent that a drought leads to a diminution in the 
valuation of waterfront properties. Here, the comparative experience of the Lake Keowee and 
Lake Hartwell real estate markets attests to the ability of droughts to negatively impact property 
prices. The price and sales quantities of Lake Hartwell's waterfront properties peaked at around 
50% of the price and sales oflakefront lots on Lake Keowee. For example, the mean sales price of 
a vacant waterfront lot on Lake Hartwell in 2003 was $100,000 compared to approximately 
$175,000 on Lake Keowee. To the extent that vacant waterfront properties in these sub-markets 
are substitutes, orthodox theory would suggest that use of comparative ratios should nullify the 

8 US Army Corps of Engineers, http://wateLsas.usace.army.millhisthtm 
9http://www.slate.com/blogslbad_ astronomy/20 13/03118/globat warming_ denial_ debunking_ misleading_climate _ ch 
ange _claims_by _ da vid.html 
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impact of the real estate boom and bust as both markets should be similarly impacted. However, a 
second successive drought that stmied in 2006 and extended until November 2009 appears to 
have wreaked comparative devastation on the Lake Hartwell real estate mm'ket with both prices 
and sales quantity ratios falling to around 10% of Lake Keowee levels by 2010. This data 
supports the observation that there may be a perceptual difference between a one-off temporary 
reduction in water levels with pricing impact of a transitory nature versus a frequent pattern of 
low waters that would have a permanent effect on property valuation (Bleakely Advisory Group, 
2011). What other to 

Overall, the price ratio of Lake Hartwell to Lake Keowee has changed from a 1:2 relationship to a 
1:4 relationship in less than a decade with little signs of recovery in the Lake Hartwell market. 
This recent history of vacant waterfront properties on Lake Hartwell suggests that a series of 
severe droughts on Lake Keowee could be anticipated to impose a severe impact on propeliy 
prices. The comparative real estate ratios for Lake Hartwell and Lake Keowee are detailed in 
Table 5. 

Table 5: Com arative Real Estate Markets: Lake Hartwell and Lake Keowee 

Lake Hartwell Lake Keowee Hartwell to Keowee 
Year Water Avg. Number Price Number Price Number % Price % 

2002 649.63 7 $93,643 31 $197,308 0.23 0.47 

2003 659.63 23 $100,492 111 $173,308 0.21 

2004 659.48 45 $85,391 195 $186,459 0.23 0.46 

2005 660.13 75 $85,958 206 $264,428 0.36 0.33 

2006 656.34 60 $143,164 115 $390,511 0.37 

2007 654.17 34 $117,765 75 $388,996 0.30 

2008 646.77 10 $150,750 30 $422,859 0.33 0.36 

2009 654.20 7 $150,014 23 $350,175 0.30 0.43 

2010 658.26 4 $21,450 49 $211,064 

2011 655.63 II $54,641 61 $205,963 

2012 649.90 12 $48,708 67 $219,724 0.18 0.22 

Sum 654.92 288 $103,052 963 $273,709 0.28 0.35 

Note: To account for any disproportionate price impact for the development of new high end residential community, sales of 59 
properties for the Cliffs at Keowee Falls were eliminated from the Lake Keowee data. 

This comparative data is supported by anecdotal discussions with local real estate brokers who 
forecast that a reduction in water level on Lake Keowee could have a severe impact on property 
prices. What For exmnple, Lake Keowee realtor Justin Winter 
right? (pers. comm., March 18th, 2013) states that "very easily properties could diminish by 50% 
if the dock is sitting on clay and could not be positioned so that the property owner could have 
easy ingress and egress." Similarly, the aforementioned survey of Lake Conroe residents projects 
a 28% decline in property values if lake levels drop by 4.6 feet to 10.9 feet below full pond, a 
reduction that is analogous to the AlP proposed by Duke Energy. 
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The regression results for the variable UNDOCKABLE in Model 1 suggests that the pricing 
diminution of a waterfront propeliy is likely to be severe in cases where docks would become 
undockable at 790 feet AMSL. Similarly, to estimate the number of propeliies that would become 
undockable at 790 feet AMSL, a bathymetric contour of 787 feet AMSL was modeled. 10 Any 
property whose dock requires greater than 88 feet to reach the 787 contour is termed 
UNDOCKABLE. Furthermore, consultation with one of the leading dock builders on Lake 
Keowee revealed that the length of dock ramps is restricted by Duke Energy in most coves 
(Haney, pel's. comm., 2013). As a result, two models were constructed with shorter dock lengths 
of 68 feet and 48 feet assumed for waterfront properties located in coves. These scenarios indicate 
that the number of UNDOCK ABLE properties can range from 42% to almost 50% of all lake front 
properties at 790 feet AMSL. The overall average of 46.1 % corresponds with the 46% figure 
quoted by Duke Energy (http://lakekeoweewaterlevel.blogspot.coml, 2013). The scenarIOS are 
detailed in Table 6. 

Table 6: Projected, number of UN DOC KABLE vacant lots on Lake Keowee at 790 ft AM,SL 

790 Properties Dockable Undockable % Undockable 

COVE AT 68 1024 591 433 42.2% 

COVE AT 48 1024 513 511 49.9% 

AVERAGE 46.1% 

. 
All other waterfront propertIes are assumed to have docks extendmg 88 feel. TIllS fIgure lIkely underestImates the number of 
docks impacted as the average installed dock on Lake Keowee is only 68 feet (Haney. pers, comm,. 2013), 

Finally, two valuation models were created - one to simulate a world of less frequent droughts as 
projected by Duke Energy and one that assumes a pattern of recurrent droughts that mirrors the 
recent experiences of Lake Hartwell. To simplify matters, it was assumed in both scenarios that 
cove docks became undockable when they could not reach the 787 contour within 68 feet and that 
all other waterfront properties became undockable at 88 feet. Under the first "Duke" scenario, it 
was assumed that water levels would remain above 795 for 95% of the time, but that it could fall 
as low as 790 for infrequent spells, but whose duration was indeterminate. Given these 
assumptions, it was hypothesized that the increase in overall uncertainty about lake levels would 
lead to a 10% reduction in prices for all waterfront properties. In addition, it was hypothesized 
that lots that are UNDOCKABLE at 790 ft AMSL would have an additional diminution of value 
of 15%. These hypotheses were considered conservative and made after discussions with real 
estate constituents. Under this Duke scenario, the overall impact would be a mean loss of over 
14% for each propeliy. The overall net wealth loss would be approximately $36 million dollars 
for the 1,024 waterfront property owners in the value of their land. The simulation is based on 
2012 mean prices for vacant waterfront lots for coves ($149,391), open water ($286,827) and 
point ($741,666) with a total market value of $253 million for the sample properties. If the mean 
2012 land value of $253,000 for the 1,024 vacant lots mirrors the raw land value for all 8,700 
estimated waterfront properties on Lake Keowee, then the total wealth loss for property owners 
would be estimated to be around $305 million under the "Duke" scenario. The Duke scenario is 
detailed in Table Al of the appendix. 

10 Note a bathymetric level of787 feet AMSL needs to be modeled in order to provide boats with a requisite three 
foot clearance to safely enter the dock. If a dock needed more than 88 feet to reach the 787 elevation, then this 
waterfront property was termed to be undockable. 
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An alternative scenario would be to project the impact of sustained and recurrent droughts as 
experienced by Lake Hartwell. In the case of Lake Hartwell, there have been three extreme 
droughts in the last 15 years. This has devastated raw land prices and they have dropped by an 
average of over 40% from 2002-3 to 2011-12, while mean Lake Keowee prices increased by over 
10% during this time period. Therefore, our second simulation is termed the "Recurrent Drought" 
scenario. Here, it is assumed that we enter a world of frequent and sustained droughts creating a 
major increase in uncertainty among the buyers. Given these assumptions, it was hypothesized 
that the increase in overall uncertainty about lake levels would lead to a 25% reduction in prices 
for all waterfront properties. In addition, it was hypothesized that those propeliies that are 
UNDOCKABLE at 790 ft AMSL would have an additional diminution of value of 25%. Again, 
these hypotheses were considered conservative and made after discussions with real estate 
constituents in the market area. Under this simulation, the overall impact would be a loss of value 
that is around 32%, creating a net wealth loss of approximately $80 million dollars for the lake 
front lots in our sample (l,024 properties). The wealth loss is estimated to be almost $80,000 per 
propeliy and around $686 million overall under the Recurrent Drought scenario that is detailed in 
Table 8. 

Conclusion 

Both of these scenarios - Duke and Recunent Drought - indicate the potential for a substantive 
negative wealth impact on waterfront property owners. A reduction in water level as proposed by 
Duke Energy to 790 feet AMSL produces an estimated net loss to Lake Keowee propeliy owners 
ranging from $305 million to $686 million (out of a net total value of $2.1 billion). Clearly, these 
potential impacts are mere projections of scenarios according to the best information cunently 
available and must be treated with caution. The projections only include the value of waterfront 
property, whereas it would be expected that the negative wealth impact could extend to proximate 
non-waterfront properties, too. assumes Changes in climate, 
regulations and the economy could significantly affect the assumptions and scenarios projected 
above. Despite the fact that property owners on Lake Hartwell can manually extend their docks 
and chase the water, they have still incuned significant property losses. Thus, it would appear that 
changes in regulations as proposed on Lake Keowee to allow property owners to chase the water 
would provide at best only a marginal improvement. It is also evident that any severe reduction in 
Lake Keowee prices will pose significant diminution on property tax assessments in the two 
counties adjacent to Lake Keowee, Oconee and Pickens. To fully understand the potential real 
wealth losses that a reduction in water levels may impose on property owners, it is recommended 
that Duke Energy conduct a full environmental impact study (EIS). 

Alternative solutions should also be considered * 
TO **including maintaining the 

present 794.6 water level and imposing stricter water conservation regulations earlier in periods 
of drought. For example, early measures restricting flow downstream, to commercial users and to 
proximate residents might alleviate some of the worst consequences of a drought. Given the 
recent experience of climate change, the issue of conservation and pricing of scarce water 
resources is unlikely to disappear in the foreseeable future. 
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Appendix: 

Table AI: DUKE Scenario with Mean Property Loss Estimated at 14.1% 

Price Loss Properties Average Value at 795 Value at 790 
Property 

Value 

COVE AT 68 (2012) 0 453 $149,391 $67,674,082 

Dockable properties (-10%) 10% 123 $134,452 $44,369,100 
Temporary Undockable (-25%) 25% 330 $112,043 $13,781,311 
Loss $9,523,671 

OPEN AT 88 0 523 $286,827 $150,010,521 
All properties (-10%) 10% 356 $258,144 $91,899,371 
Temporary Undockable (-25%) 25% 167 $215,120 $35,925,082 
Loss $22,186,068 . 

POINT AT 88 o 48 $741,666 $35,599,968 
All properties (-10%) 10% 43 $667,499 $28,702,474 
Temporary Undockable (-25%) 25% 5 $556,250 $2,781,248 
Loss $4,116,246 

SUMMARY 14.14% 1024 $253,284,571 -$35,825,985 

Table A2: RECURRENT DROUGHT Scenario with Mean Property Loss Estimated at 31.9% 

Price Loss Properties Avg. Property Value at 795 Value at 790 
Value 

COVE AT 68 (2012) 0 453 $149,391 $67,674,082 

Dockable properties 25% 123 $112,043 $36,974,250 

Temporary Undockable 50% 330 $74,695 $9,187,541 

Loss $21,512,291 

OPEN AT 88 0 523 $286,827 $150,010,521 

All properties 25% 356 $215,120 $76,582,809 

Temporary Undockable 50% 167 $143,414 $23,950,055 

Loss $49,477,658 

POINT AT 88 o 48 $741,666 $35,599,968 

All properties 25% 43 $556,250 $23,918,729 

Temporary Undockable 50% 5 $370,833 $1,854,165 

Loss $9,827,075 

SUMMARY 31.91% 1024 $253,284,571 $80,817,023 
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From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Dr. Wyman study on RE values and lake levels
Date: Tuesday, July 02, 2013 7:50:39 AM

Stakeholder team
 

From: Chuck and Dee Smith [mailto:chuckandee@bellsouth.net] 
Sent: Friday, April 19, 2013 4:49 PM
To: 'Paul Corbeil'
Cc: 'Ben Turetzky'; 'Art Holbrooks'; Lineberger, Jeff
Subject: RE: Dr. Wyman study on RE values and lake levels
 
Paul,
 
          Dr. Wyman briefed his study to the Stakeholder Team Wednesday.  He was
accompanied by Messers Brightwell and Barker.  When he got done I was left with
the following “sensings:”
 

n  If I need a Ph.D.-level study to tell me that docks sitting on clay long-term
will have a negative impact on lakeside property values, I don’t have the
right to own a lakeside house.

n  He never does address the property value diminutions of the last five years
on Hartwell in terms of what’s attributable to drought conditions and
consequent lower lake levels and what’s attributable to the general
collapse of the housing market.

n  The conclusions were established first and then the study was developed to
support them (admittedly not a unique event).

n  It seemed odd that there was no mention of Duke input to this study. 
During the Q&A after the briefing, Jeff made clear why:  Duke had no
input, and apparently was not even consulted.  I’m only a lowly M.A., but I
can’t imagine this being credited by a reputable university as Ph.D. level
work.

n  He also never addresses the question of relative property values if Keowee
is down 10’, but in that case other lakes in the Southeast are almost
certain to be even worse off.

 
          It is sad that Brightwell, Barker, & Co. seem to feel that they have some
God-given right to have Lake Keowee kept forever at or above 794.6’ AMSL.  No one
wants to talk about “balance” among the reservoirs or our obligations to our
neighbors.  I can testify that it’s true RE agents told people that “this lake will never
go down more than five feet – Duke won’t allow it.”  But I never heard that from
Duke, and I’ve lived on the lake since 1992.
 
          It will be interesting to see where this group takes things from here.  After
the briefing, both Brightwell and Barker made comments like they were preparing to
back off a bit, and I have an email sent out by Barker afterwards to his petitioners
which says it looks like all their work has been to good effect in pushing the
Stakeholders to amend their evil ways.  Who knows?
 
Chuck
 
From: Paul Corbeil [mailto:cpaulcorbeil@gmail.com] 

mailto:/O=DUKEENERGY/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=JAR1434
mailto:Nancy.Jessen@duke-energy.com
mailto:chuckandee@bellsouth.net
mailto:cpaulcorbeil@gmail.com


Sent: Friday, April 19, 2013 2:39 PM
To: Ben Turetzky; Chuck Smith; Art Holbrooks; Lineberger, Jeff
Subject: Dr. Wyman study on RE values and lake levels
 
Gentlemen:

Let me preface this by acknowledging that I do not have the academic background nor
professional experience to in anyway challenge this report methodology. Nor do I have any
reason to do so. I respect the author's credentials.  I'm just as concerned as my neighbors
about the effects of droughts on the beauty and enjoyment of our lakes. 

However, I will admit to having approached reading it with somewhat of a devil's advocate
perspective. I've made a few comments in "red" in the attached body of the report, which are
based primarily on:

     -life and business experiences over the years,
     -some credentials as an observer of macroeconomics,
    -40 yrs. observing capital markets,
    -a real skepticism of the Real Estate industry's discipline, or general lack thereof, and 
    -being a strong proponent of sustainable solutions vs. patches.

My fundamental concerns are:

1) we need solutions that combine conservation, intelligent growth and 21st century
technology solutions (see last paragraph of Conclusion, pg. 16), and 
2) there seems to be a logic flaw in the assumption that the Lake Keowee can avoid lower
lake levels which translate into a price advantage when draughts are very likely going to be
widespread and affect competing markets.

There is also no discussion by critics of critical need to incent Duke to plan and continue to
provide cheap, reliable nuclear generated electricity.

Paul
 



From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Land Conservation and Nine Times
Date: Tuesday, April 23, 2013 8:03:07 AM

Stakeholder team
 

From: Huff, Jennifer R 
Sent: Friday, April 19, 2013 2:59 PM
To: Van Whitehead
Cc: Bill Marshall; Brad Wyche; Lineberger, Jeff; kkearns@kearnswest.com
Subject: RE: Land Conservation and Nine Times
 
Van – Thanks for sharing.  We’ll take this into consideration along with all the other requests we’ve
received since Wednesday as we prepare a revised funding proposal.
 
Jen Huff
Water Strategy & Hydro Licensing
980.373.4392
 

From: Van Whitehead [mailto:vwhitehead@upstateforever.org] 
Sent: Friday, April 19, 2013 2:57 PM
To: Lineberger, Jeff; Huff, Jennifer R; kkearns@kearnswest.com
Cc: Bill Marshall; Brad Wyche
Subject: Land Conservation and Nine Times
 
Dear Jeff, Jen, and Ken:
 
I wanted to follow up with you all on the last stakeholder meeting.  In light of the discussion
on Nine Times and questions about its features, I would like to share the attached information
packet about the tract with the stakeholders.  Naturaland Trust prepared that several months
ago and has given me permission to share it with the group.  It references the $400,000
federal grant but does not reflect the subsequent pledge of $600,000.
 
Also, I have prepared proposed revisions of Duke's land conservation language in the interest
of keeping that moving.  That is also attached.
 
As to those items, I would ask that the Nine Time packet be posted to KTREL for the next
meeting and that we consider the conservation language revisions on Monday.
 
Thank you all for your consideration of these requests.  Please let me know if you have any
questions.
 
Van 
 

 
--
Van Whitehead
Deputy Director

mailto:/O=DUKEENERGY/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=JAR1434
mailto:Nancy.Jessen@duke-energy.com
mailto:vwhitehead@upstateforever.org
mailto:kkearns@kearnswest.com


Upstate Forever
 
507 Pettigru Street
Greenville, SC 29601
 
Phone: (864) 250-0500, ext. 31
Fax: (864) 250-0788

Upstate Forever's mission is promote sensible growth and protect special
places in the Upstate region of South Carolina.  Please join us!  To become a
member, visit http://join.upstateforever.org.  Thank you for your support!

http://join.upstateforever.org/
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Keowee-Toxaway Hydro Relicensing 
(FERC Project No 2503) 

KEOWEE-TOXAWAY STAKEHOLDER TEAM MEETING 

MondaY,April22,2013 

AGENDA 

Duke Energy Wenwood Operations Center 
425 Fairforest Way 
Greenville, SC 29607 

Preliminaries 

• Introductions 
• Safety Brief 
• Announcements 
• Meeting Summary Approval 
• Action Items 
• Relicensing Schedule 
• Agenda Review 

Public Session 

Update on AlP Open House 

AlP Action Items 

Final Reviews Prior to "Pencils Down" 

Lunch 

Oconee Nuclear Station External Flooding Considerations 

Wrap Up 

Adjourn 
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Stakeholder Team Meeting Summary 

Keowee-Toxaway Hydro Project Relicensing 

FERC No. 2503 

Date: Monday, April 22, 2013 
Location: Duke Energy Wenwood Operations Center 

Team Members and Special Participants Present 
Juan Brown, Anderson Chamber Vivianne Vejdani, SCDNR 
Jim Schoonover, AQD Mark Dudley, SCDPRT 
Chuck Smith, AQD Phil Gaines, SCDPRT 
Jen Huff, Duke Energy Bob Faires, Seneca Light & Water 
Jeff Lineberger, Duke Energy Wes Cooler, SC Wildlife Federation 
K.C. Price, Greenville Water Dave Hargett, SC Wildlife Federation 
Tom Berenz, Keowee Vineyards Tony Niemeyer, The Reserve at Lake 
Jim Burgner, Keowee Vineyards Keowee 
Art Holbrooks, Oconee County Buddy Thompson, The Reserve at Lake 
Chris Brink, Pickens County Keowee 
Marshall Brown, Pickens County Van Whitehead, Upstate Forever 
Bill Marshall, SCDNR Sandy Campbell, USACE 

Facilitators 
Ken Kearns, Kearns & West Elana Kimbrell, Kearns & West 

Team Members and Special Participants Not Present 
Eastern Band of Cherokee Indians SCDAH 
FOLKS USFWS 
NOAA Fisheries Warpath Development 

Other Participants 
Keith Finley, Duke Energy 
Brad Keaton, Duke Energy 

Meeting Times: 9:40 a.m. - 2:30 p.m. 

Mark Oakley, Duke Energy 
Dean Hubbard, Duke Energy 

1. Kearns opened the meeting by welcoming partiCipants, providing a safety briefing, 
and asking for announcements. He also asked the group for comments on the draft 
summary of the April 11 Stakeholder Team Meeting available on KTRel. There were 
none, and the summary will be marked as approved. The summary of the April 17 
Stakeholder Team Meeting will be available on KTRel soon. 

Action Item: Kimbrell will mark the April 11 Stakeholder Team Meeting Summary 
as approved on KTRel, and upload the April 17 Stakeholder Team Meeting 
Summary when it is completed. 

2. Kearns reviewed the action items from the April 17 meeting. With regard to Owen's 
action item, Marshall reported that SCDHEC told him SCDHEC could consider the 
trout classification when processing the Section 401 water quality certification. 
Kearns explained the group would discuss the remainder of the action items during 
the meeting. 



3. Kearns briefly reviewed the status of preparations for the AlP Open House, noting he 
and Price decided against a separate station for the Low Inflow Protocol (LIP) and 
water conservation (these topics will be addressed as originally proposed at the 
Water Quantity station). Kearns showed an updated list of volunteers for each 
station, and asked the stakeholders to notify him if they would prefer volunteering at 
a different station. Kearns asked if Owen would be able to attend. 

Action Item: Kearns will follow up with Owen to provide additional background on 
the AlP Open House. 

AlP Action Items 

4. Huff reminded the group that at the previous meeting, there was discussion about 
how to incorporate the Nine Times Tract into the Agreement in Principle (AlP) and 
how to use any remaining Duke Energy funding if it wasn't needed to purchase the 
Nine Times Tract. It was suggested Duke Energy consider this further and bring back 
a proposal. She provided a handout with Duke Energy's revised proposal for funding . 
This included contributing $1 million to the purchase of the Nine Times Tract by 
Naturaland Trust, as long as the land will be transferred to SCDNR, rather than Duke 
Energy buying it for $3.5 million. Huff reiterated that Duke Energy does not value 
funding contributions the same way they do land purchases, so this does not leave 
$2.5 million available for other purposes. However, it did free up some of those 
funds, so Duke Energy proposed adding an additional $100,000 each to the Habitat 
Enhancement Program, Source Water Protection Program, and Oconee County 
Conservation Bank funding. 

5. Schoonover asked if there is a back-up option if the purchase of the Nine Times 
Tract falls through. Huff responded this is in item 6.2.9.2: other land could be 
purchased instead, if SCDNR, Upstate Forever, the South Carolina Wildlife 
Federation, and Pickens County are Parties to the Relicensing Agreement (RA). 
Brink asked whether, if the land purchased is not in Pickens County, Pickens County 
should still be required to sign in order for the agreement to stand. Huff suggested 
adding a statement that as long as Oconee County is a Party to the RA, the funding 
could also be used to purchase land in Oconee County. 

Action Item: Huff will edit Duke Energy's proposed land conservation language to 
stipulate that Oconee County must be a Party to the RA in order for the funding to 
be used to purchase land in Oconee County. 

6. Burgner asked if the proposed timeframe for finalizing the purchase of the Nine 
Times Tract would be sufficient, and Whitehead stated he was comfortable with it. 
Lineberger added this could be somewhat flexible (Le., by a month or so). 

7. Whitehead explained to the group that it is common for a non-profit organization to 
purchase land that a state wants to buy and then transfer it to the state, because the 
non-profit can make the purchase more quickly. 

8. Kearns pointed out the funding support for Nine Times is proposed to take place 
prior to issuance of the New License, which, as Lineberger noted, can be difficult for 
Duke Energy. 

9. Whitehead stated he appreciated the effort and is continuing to reflect on the 
proposal. He asked that the transfer to SCDNR take place within a year instead of 
six months, because of uncertainty about a forthcoming change in U.S. Forest 
Service policies regarding such transfers. Duke Energy agreed to this. 
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Action Item: Huff will edit Duke Energy's proposed land conservation language to 
change the requirement that the Nine Times Tract be transferred to SCDNR within 
six months to within a year. 

Action Item: Kearns will enter the revised funding levels into the updated version 
of the AlP. 

10. At the previous meeting, Turetzky requested that Duke Energy agree not to change 
the funding levels if the term of the license is less than 40 years. Lineberger stated 
he does not believe Duke Energy can agree to this. The length of the license is very 
important to the company's ability to earn back what they spent on obtaining the 
license and prepare for the next license. 

11. Kearns reviewed the definition of the term "inconsistent act" raised at the previous 
meeting (see www.ktrel.com for the slides presented). 

12. Smith asked if there was any reason not to state that the Stakeholder Team would 
prefer a 50 year license, rather than proposing a term of 40+ years as is currently in 
the AlP. The group considered this, and later decided against changing this wording . 

Final Review Prior to "Pencils Down" 

13. Kearns explained he will post an updated version of the AlP with the edits from this 
meeting in track changes. He will notify the stakeholders when it is available. All 
further comments on it will be due to him by noon on May 10th

. Any substantive 
comments received between this meeting and the next Stakeholder Team Meeting 
on May 15th will be discussed by the group; however, the goal for the Stakeholder 
Team is to be nearly done editing the AlP by their next meeting. Kearns also 
announced that at that meeting, Dr. Eric Poncelet from Kearns & West, who 
previously provided the Stakeholder Team with mutual gains negotiation training, will 
return to give a refresher course, to help them in bringing the AlP back to their 
organizations for review. 

14. The Stakeholder Team edited the AlP together, and Kearns will make the changes 
discussed in the next version of the document. 

15. Price asked if the comments included with the stakeholders' signatures on the AlP 
become part of the AlP. Kearns explained they do not become part of the AlP, but 
they are in the official record, which FERC uses to evaluate the RA. Prior to that, the 
Stakeholder Team will also use the comments when turning the AlP into the RA. 

16. Price provided proposed language changes for the Greenville Water bullet on page 
3-1 . 

Action Item: Kearns will incorporate the changes discussed at the meeting into a 
revised version of the AlP, and notify the Stakeholder Team when it is available for 
review on KTRel. 

Action Item: Stakeholders will provide any comments on the revised AlP to 
Kearns by noon on May 10th

• 

Presentation on Oconee Nuclear Station External Flooding Considerations 

17. Huff introduced Brad Keaton, who manages Duke Energy's dam safety program and 
Dean Hubbard from Oconee Nuclear Station (ONS), whose focus is on Nuclear 
Regulatory Commission (NRC) compliance. Keaton gave a presentation on 
Jocassee dam safety and ONS external flooding considerations (see www.ktrel.com 
for a copy of the presentation) . 
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18. Questions from the group included whether the Jocassee spillway has ever been 
used (it hadn't), and what the maximum flood is based on FERC criteria. It was 
asked whether the dams are near a fault line, and Keaton responded they are not, as 
the Project is in a relatively low seismic area. 

19. Keaton was asked if he would do anything differently if he were building the dam 
today, and he responded he would not, and pointed out that Bad Creek was 
constructed in 1991 in the same way as Jocassee. Keaton stated that unlike 
concrete dams, earthen dams do not have pre-determined life spans. 

20. It was asked what would happen if the Toxaway Dam (Lake Toxaway) failed, and 
Keaton stated that Jocassee Dam would hold. The main concern for dam failure at 
Jocassee is an overtopping event, so the primary safety focus is on maintaining an 
operating spillway. 

21. The NRC's analysis is focused on assessing if ONS can safely shut down if 
Jocassee fails, not on whether or not Jocassee can fail. Neither the NRC nor the 
FERC have stated there is a problem with Jocassee. 

22. It was asked what has been done in response to the event at Fukushima, and 
Hubbard stated changes were already underway at ONS prior to Fukushima, 
although across the country about $1 billion is being spent in response. 

Summary of Action Items 

23. Kimbrell will mark the April 11 Stakeholder Team Meeting Summary as approved on 
KTRel, and upload the April 17 Stakeholder Team Meeting Summary when it is 
completed. 

24. Kearns will follow up with Owen to provide additional background on the AlP Open 
House. 

25. Huff will edit Duke Energy's proposed land conservation language to stipulate that 
Oconee County must be a Party to the RA in order for the funding to be used to 
purchase land in Oconee County. 

26. Huff will edit Duke Energy's proposed land conservation language to change the 
requirement that the Nine Times Tract be transferred to SCDNR within six months to 
within a year. 

27. Kearns will enter the revised funding levels into the updated version of the AlP. 

28. Kearns will incorporate the changes discussed at the meeting into a revised version 
of the AlP, and notify the Stakeholder Team when it is available for review on KTRel. 

29. Stakeholders will provide any comments on the revised AlP to Kearns by noon on 
May 10th

. 
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Catawba‐Wateree Relicensing
Inconsistent Act

KT Stakeholder Team Meeting
April 22, 2013

Inconsistent Act
Any action by a Jurisdictional Body that 
increases the burden upon or cost or risk to 
a Party substantially beyond the burden, 
cost, or risk assumed by the Party in this 
Agreement, or deprives a Party of a 
substantial benefit promised by another 
Party in this Agreement, such as by 
relieving another Party of a substantial 
bargained‐for obligation.
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Actions following Inconsistent Act
• Any Party notifies all Parties of Inconsistent Act
• Licensee convenes meeting of Parties
• Develop consensus to acceptably rebalance and modify 
Relicensing Agreement

• Work with Jurisdictional Body to pursue acceptable 
alternatives

• Take actions agreeable to Parties to address 
Inconsistent Act

• If Parties modify agreement, Licensee to file Modified 
Agreement and Parties support it in same ways as 
original Relicensing Agreement.



Dam Safety in the Keowee-Toxaway Area 

Did you know there are three dams and seven dikes included in Duke Energy's Keowee
Toxaway Project? One dam, two dikes, and a gated spillway impound Lake Jocassee; two 
dams, 5 dikes, and a gated spillway impound Lake Keowee. The Keowee and Jocassee dams 
and hydroelectric stations are all part of the 53 dams and the 29 hydroelectric stations that are 
operated and maintained by Duke Energy Carolinas' Hydro Fleet (Duke). 

Public Safety is of utmost importance to Duke. Duke's Dam or Dike? 
Hydro Fleet has a robust dam safety program to 
monitor and maintain our dams and to ensure they are 
safe. All elements of our Dam Safety Program are 
reviewed by our regulators, the Federal Energy 
Regulatory Commission's (FERC) Division of Dam 
Safety and Inspections. Here are some of the basics of 
our Hydro Fleet Dam Safety Program. 

Inspections 

A dam is a water retaining structure 
constructed across a river or stream to 
create a reservoir. 

A dike is also a water retaining 
structure, but is constructed across a 
low area in the topography in order to 
retain a reservoir. 

Duke dams receive numerous dam safety inspections. Trained Duke Energy personnel inspect 
earth dams at least every two weeks and concrete dams at least quarterly. Dam inspections 
are also performed after receiving two inches of rain in a 24-hour period or after any seismic 
event. 

Annual dam safety inspections are performed by FERC engineers and by Duke engineers. The 
FERC also requires dam safety inspections by pre-approved Independent Engineering 
Consultants every five years. Also at five year intervals the underwater portions of our 
structures are inspected by diving contractors. 

Instrumentation and Monitoring 

There are instruments installed in, on , or around our dams that provide our dam safety staff 
information related to the general health of the dams. These instruments measure important 
parameters such as water level inside a dam, water pressure inside a dam, seepage rate 
through a dam, and settlemenUdeformation of a dam. Engineers assess the data for adverse 
trends and Duke submits a report containing the data and the engineering assessments 
annually to the FERC for review. 

Spillway Gate Testing 

One of the most important safety features of any dam is a functional spillway. Spillways enable 
dams to safely pass large storm flows that exceed the discharge capacity of the hydroelectric 
units in the powerhouses. For gated spillways, like the Jocassee and Keowee spillways, the 
FERC requires annual spillway gate testing to demonstrate operability. Each spillway gate is 
opened to pass water at least annually and fully opened at least every five years. 

Emergency Action Plans 

Duke maintains an Emergency Action Plan (EAP) for each of our hydroelectric developments. 
EAPs are detailed plans and procedures that define the course of action to be taken if a 
potentially hazardous situation develops at one of our dams or if there is a failure of a water 
rAtrlininn ~tnJr.tJJrA _ All r.Olmtv 8nd st8te emeraencv manaaement aaencies that would have 
responsibility for notification and evacuation of downstream residents hold controlled copies of 
our EAPs. Annual EAP training and drills are provided to the emergency management agencies 
and to Duke personnel for familiarization with the EAPs and for emergency preparedness. 

Bradley T. Keaton, PE 
Chief Dam Safety Engineer 
Duke Energy Carolinas - Hydro Fleet 
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Agenda

 Jocassee Dam and Pumped Storage 
Development

 Jocassee Dam Construction
 Duke Dam Safety Program

 Dam Safety Inspections
 Instrumentation Monitoring & Maintenance 
 Spillway Gate Testing
 Emergency Action Plans (EAP)

 Oconee External Flood Considerations
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Dike 1

Dike 2
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Intake 
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 Jocassee Dam and Pumped Storage 
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Dam Safety Inspections
 Routine Inspections: Trained Duke Energy 

personnel inspect the dams weekly.
 Special Inspections:  Dam inspections are 

also performed after receiving two inches 
of rain in a 24-hour period or after any 
seismic event.

 Engineering Inspections:
 Annual inspections are performed by FERC 

engineers.
 Annual inspections are performed by Duke 

engineers and/or Duke’s engineering 
consultant.

 FERC also requires dam safety inspections 
by pre-approved Independent Engineering 
Consultants every five years.

 Underwater Inspections:  At five year 
intervals the underwater portions of our 
structures are inspected by diving 
contractors.

Instrumentation Monitoring and Maintenance 
 There are instruments in and around the 

dams that measure important parameters 
such as water level inside a dam, water 
pressure inside a dam, seepage rate through 
a dam, and settlement/deformation of a dam.

 Seepage monitoring points are read weekly 
and are also automated. 

 Engineers assess the data for adverse 
trends and Duke submits a report containing 
the data and the engineering assessments 
annually to the FERC for review.

 Maintenance such as slope mowing and 
weed control on rip-rap slopes performed by 
Duke crews.
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Spillway Gate 
Testing 

Emergency Action Plans
 The FERC requires licensees to maintain an Emergency Action 

Plan (EAP) for each hydroelectric development.  
 EAPs are detailed plans and procedures that define the course 

of action to be taken if a potentially hazardous situation 
develops at one of our dams or if there is a failure of a water 
retaining structure.

 All county and state emergency management agencies that 
would have responsibility for notification and evacuation of 
downstream residents hold controlled copies of our EAPs. 

 Annual EAP training and 
drills are provided to the 
emergency management 
agencies and to Duke 
personnel for familiarization 
with the EAPs and for 
emergency preparedness.
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From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Another question for you (UNCLASSIFIED)
Date: Tuesday, July 02, 2013 7:51:45 AM

Stakeholder team

-----Original Message-----
From: Riegel, Kristin B SAC [mailto:Kristin.B.Riegel@usace.army.mil]
Sent: Wednesday, April 24, 2013 9:43 AM
To: Ben Turetzky; Campbell, Sandra M SAS
Cc: Mark Hall; <marshallb@dnr.sc.gov>; Lineberger, Jeff; mark Cantrell; McKoy, Peter (Brice) SAC
Subject: RE: Another question for you (UNCLASSIFIED)

Classification: UNCLASSIFIED
Caveats: NONE

Mr. Turetzky,
Thank you for your comments. The limits for the activities in the General Permits are based on the Lake
owner management plans, State regulation, and Corps regulation for minor impacts. If an individual has
a project that is over the impacts allowed by the General Permit, they are welcome to send an
application into our office for it to be reviewed as an individual permit. Please let me know if you have
any other questions.
Thanks,

Kristin Riegel
1835 Assembly St. Room 865 B-1
Columbia, SC 29201
Office: 803-253-3903
Fax: 803-253-3446
Kristin.B.Riegel@usace.army.mil

-----Original Message-----
From: Ben Turetzky [mailto:ben826@charter.net]
Sent: Monday, April 22, 2013 11:00 AM
To: Campbell, Sandra M SAS
Cc: Riegel, Kristin B SAC; Mark Hall; <marshallb@dnr.sc.gov>; Jeff Lineberger; mark Cantrell
Subject: Re: Another question for you (UNCLASSIFIED)

Sandra
Thank you for passing on my request. Any issues on the part of FOLKS regarding the GP for Lake
Keowee surfaced late in the relicensing process.
First and foremost FOLKS is a watershed protection 501c3 in our 20th. Year.
We thought that the current GP for SC allowed  only 150 cubic yds of original lake bottom associated
with a dredging permit. (Actually we thought 50) in any case it appears the the GP for NC allows much
more significant amount of dredging and that the GP for Lake Hartwell allows almost unlimited dredging
on the GA side but absolutely no dredging permitted in SC without The full approval process from
USACE and SCDHEC.
Quite frankly we are confused and believe that it would be reasonable for the new five year GP for Lake
Keowee allow significantly more dredging than allowed heretofore. The reason for this request is
because there will be a significant lowering of the drawdown level of Lake Keowee during extreme
future droughts in the next FERC license.
We do not have any idea how the current conflicting discrepancies have come about but special
circumstances exist now and we request that you consider A request that would allow significantly
greater dredging for only the next GP if there are sufficient reasons to limit as current done. This will
provide a time slot for lakeside residents to do such dredging.

mailto:/O=DUKEENERGY/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=JAR1434
mailto:Nancy.Jessen@duke-energy.com
mailto:Kristin.B.Riegel@usace.army.mil
mailto:ben826@charter.net


Of course, if after you discuss this with SCDNR, SCDHEC, and USFWS.
Thank you for your consideration.
Ben Turetzky

Sent from my iPhone

On Apr 22, 2013, at 10:05 AM, "Campbell, Sandra M SAS" <Sandra.M.Campbell@usace.army.mil>
wrote:

> Ben,
> Please see Regulatory's response to your question regarding Keowee Lake general permit.
>
> Miss you today in the Duke meeting,
> Sandy
>
> Kristin has been copied on these messages.
>
>
>
> ----- Original Message -----
> From: McKoy, Peter (Brice) SAC
> Sent: Monday, April 22, 2013 08:42 AM
> To: Campbell, Sandra M SAS
> Cc: Riegel, Kristin B SAC
> Subject: RE: Another question for you (UNCLASSIFIED)
>
> Classification: UNCLASSIFIED
> Caveats: NONE
>
> Sandy:
>
> I am so sorry I am just responding.  I have been out sick since last Wednesday...just now getting
back on my feet.   No problems with questions, just part of the job.
>
> Yes, we are renewing the general permit for the Duke Energy Lakes (2008-00328) that includes
Keowee as well as many other Duke Lakes.   Yes, the comment period has been closed and we are
preparing the decision document now.  Kristin is the PM for this permit.
>
>
> Take care-
>
> Brice McKoy
> U.S. Army Corps of Engineers
> Regulatory Division
> Chief, Northwest Branch
>
>
> -----Original Message-----
> From: Campbell, Sandra M SAS
> Sent: Wednesday, April 17, 2013 12:49 PM
> To: McKoy, Peter (Brice) SAC
> Subject: Another question for you
>
> Hey there!  Every time I come to a Duke energy meeting - I get regulatory questions so sorry!
>
> Ben Turetzky with Friends of Lake Keowee was inquiring about the status of the general permit to
allow dredging on Lake Keowee- can you provide an update?
>
> Ben thinks the comment period has closed......not sure.
>



> As always, thanks!
> Sandy
>
> Classification: UNCLASSIFIED
> Caveats: NONE
>
>

Classification: UNCLASSIFIED
Caveats: NONE



Jessen, Nancy S 

From: Huff, Jennifer R 
Sent: 
To: 

Thursday, April 25, 2013 11 :51 AM 
Jessen, Nancy S 

Subject: FW: SH Meeting 22nd 
Attachments: AlP Funding Proposal Modifications.pdf 

Categories: action required 

Stakeholder team 

- ----Original Message---- 
From: Huff, Jennifer R 
Sent: Thursday, April 25, 2e13 11:51 AM 
To: 'Ben Turetzky' 
Cc: bob & sandy swankj Lineberger, Jeff 
Subject: RE: SH Meeting 22nd 

Ben - Here is the document I presented to the Stakeholder Team. These modifications, along 
with other changes we proposed in association with the funding, are reflected in the most 
current version of the AlP on ktrel. 

On a related note, High Falls II land acquisition costs are about $6.8M. 

Jen Huff 
Water Strategy & Hydro Licensing 
98e.373.4392 

-----Original Message-- ---
From: Ben Turetzky [mailto:ben826@charter.net ] 
Sent: Thursday, April 25, 2e13 8:33 AM 
To: Lineberger, Jeffj Huff, Jennifer R 
Cc: bob & sandy swank 
Subject: SH Meeting 22nd 

Sorry to not have been there but plans were made in October. 
Would you please send us the adjustment$ made to the various programs. We appreciate the 
openness with which the $$ were unveiled but still have some reservations about the apparent 
unknown amount going to conservation land purchase/lease etc. at the same time we appreciate 
the addition of Sassafras Mtn as well as the support of the Oconee County Land Bank. 

On another issue I read with interest in the Anderson Independent article that Upstate 
Forever is sponsoring the May 22 nd Open House ... Mike Eads doesn't always get it right .... 

Ben 

Sent from my iPhone 

1 



AlP Funding Proposal Modifications 

AprH21,2DU 

AlP Section CUrrent AlP Content Proposal 

6.2,9 Nine Times $l,SOO,OIXI (acquisition) $1.000.000 (contribution) 

6.2.10 Oconee County Conservation 
$500,000 $600,000 

Banlc 

6.2.14 Sassafras Mountain $500,000 

8.3.3 Habitat Enharteement Protram $1,000,000 $1,100,000 

8 .5.1 SCDNR Tributary Stream ~arch $15,000 $100,000 

9.2 Source WaterProtectJon Protram $1,000,000 $1,100,000 

3.17 Savannah River Water Resource 
$500,000 $50.,000 

Planninl 

6.3.1.2 Oconee County Schoof Prolrams $200,000 1$5k/ •• ) $200,000 1$5"",,) 

6.1.1.3 Pldeens County Schoof Prolrams $200,000 I$sk/ •• ) $200,000 I$Sk/v.) 

TOTAL $6,915,000 $5,300,000 



From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: SH Meeting 22nd
Date: Wednesday, June 12, 2013 3:26:47 PM

Stakeholder team

-----Original Message-----
From: Ben Turetzky [mailto:ben826@charter.net]
Sent: Thursday, April 25, 2013 9:19 PM
To: Huff, Jennifer R
Cc: 'bob & sandy swank'; Lineberger, Jeff
Subject: RE: SH Meeting 22nd

Jen:
Thank you very much for the information and special thank you for lifting the $ veil somewhat.
I hope that you inadvertently left out the $1M for the island erosion mitigation or was that a quid quo
pro for mouthing off too much?
Ben

-----Original Message-----
From: Huff, Jennifer R [mailto:Jennifer.Huff@duke-energy.com]
Sent: Thursday, April 25, 2013 11:51 AM
To: Ben Turetzky
Cc: bob & sandy swank; Lineberger, Jeff
Subject: RE: SH Meeting 22nd

Ben - Here is the document I presented to the Stakeholder Team.  These modifications, along with
other changes we proposed in association with the funding, are reflected in the most current version of
the AIP on ktrel.

On a related note, High Falls II land acquisition costs are about $6.8M.

Jen Huff
Water Strategy & Hydro Licensing
980.373.4392

-----Original Message-----
From: Ben Turetzky [mailto:ben826@charter.net]
Sent: Thursday, April 25, 2013 8:33 AM
To: Lineberger, Jeff; Huff, Jennifer R
Cc: bob & sandy swank
Subject: SH Meeting 22nd

Sorry to not have been there but plans were made in October.
Would you please send us the adjustment$ made to the various programs. We appreciate the openness
with which the $$ were unveiled but still have some reservations about the apparent unknown amount
going to conservation land purchase/lease etc. at the same time we appreciate the addition of Sassafras
Mtn as well as the support of the Oconee County Land Bank.

On another issue I read with interest in the Anderson Independent article that Upstate Forever is
sponsoring the May 22 nd Open House... Mike Eads doesn't always get it right....

Ben

Sent from my iPhone

mailto:/O=DUKEENERGY/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=JAR1434
mailto:Nancy.Jessen@duke-energy.com
mailto:ben826@charter.net
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From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Save the Date: Keowee-Toxaway Agreement in Principle Open House on May 22
Date: Thursday, April 25, 2013 12:34:27 PM

Stakeholder Team
 

From: KTRELicensing@duke-energy.com 
Sent: Thursday, April 25, 2013 12:31 PM
To: KTRELicensing@duke-energy.com
Subject: Save the Date: Keowee-Toxaway Agreement in Principle Open House on May 22
 
Since 2009, more than 40 stakeholders representing 22 organizations have been meeting regularly
to sort through a myriad of interests and develop recommendations about how Keowee Hydro
Station and Jocassee Pumped Storage Station should be operated for the next 50 years. 
 
The Stakeholder Team will complete a major milestone of this work on May 15 – the Agreement in
Principle.  Between May 15 and July 17, the Stakeholder Team will be talking with their members,
management, boards, councils, commissions, and agencies about what’s in the Agreement and
whether the organizations should support it.
 
On May 22, the Stakeholder Team will host an informal open house to present and discuss
elements of the Agreement in Principle, answer questions, and hear comments about what’s
included and why.  The Open House will be at Clemson University’s Madren Center from 4 to 8
p.m.
 
The Stakeholder Team invites you to join us at the May 22 Open House to learn about these issues
and more:

Lake Levels
What things affect Lake Keowee levels, which can be controlled, and which can’t?
What new hydro operational features will better harmonize the Keowee-Toxaway reservoirs with
the downstream US Army Corps of Engineers reservoirs to improve lake levels and more?
How do we predict how much it will rain every day for the next seven decades when no one can
predict how much it will rain next weekend?
How will the new drought response plan work, especially in response to severe and extended
droughts?
How was potential climate change factored into the planning?
What are the 50-year projections for water supply withdrawals from Lake Keowee?

Birds, Animals, Plants, and Fish in the Project Area
How many different birds were identified in or near the Keowee-Toxaway Project?  Animals?
Plants? Fish?  Talk with the experts who identified them and find out how they did it.
Are any species endangered or threatened?
What long-range program will regularly fund wildlife habitat improvements?

mailto:/O=DUKEENERGY/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=JAR1434
mailto:Nancy.Jessen@duke-energy.com


Shoreline Management
What shoreline areas will be off limits to new commercial marinas?
What dock modifications will now be allowed to reach deeper water?
What island areas will be stabilized with habitat-enhancing materials?

Water Quality
Why is dissolved oxygen important in reservoirs?
Watch how dissolved oxygen concentrations change throughout the year.
What stakeholder-managed long-term program will maintain high water quality in Project
reservoirs way out in the future?

Public Recreation
How do people use the lakes for recreation?
What recreation facilities have been recently added and what will be added in the New License?
What new areas will be designated for public recreation?
What were the most recent results of the Recreation Use and Needs Study for Lake Keowee? For
Lake Jocassee?

Historic Properties and Cultural Resources
What is a Historic Property?
How will existing and newly discovered historic properties be managed?
 
 



From: Elana Kimbrell
To: Elana Kimbrell
Subject: Keowee-Toxaway Stakeholders: Open House Announcement
Date: Thursday, April 25, 2013 1:02:47 PM
Importance: High

Greetings Keowee-Toxaway Stakeholders,
 
*Please forward this message* to your organizations' memberships to help publicize the
"Agreement in Principle Open House" the Stakeholder Team is holding on May 22nd.  Thank you
for your assistance!
 
~~~
Since 2009, more than 40 stakeholders representing 22 organizations have been meeting regularly
to sort through a myriad of interests and develop recommendations about how Keowee Hydro
Station and Jocassee Pumped Storage Station should be operated for the next 50 years. 
 
The Stakeholder Team will complete a major milestone of this work on May 15 – the Agreement in
Principle.  Between May 15 and July 17, the Stakeholder Team will be talking with their members,
management, boards, councils, commissions, and agencies about what’s in the Agreement and
whether the organizations should support it.
 
On May 22, the Stakeholder Team will host an informal open house to present and discuss
elements of the Agreement in Principle, answer questions, and hear comments about what’s
included and why.  The Open House will be at Clemson University’s Madren Center from 4 to 8
p.m.
 
The Stakeholder Team invites you to join us at the May 22 Open House to learn about these issues
and more:

Lake Levels
What things affect Lake Keowee levels, which can be controlled, and which can’t?
What new hydro operational features will better harmonize the Keowee-Toxaway reservoirs with
the downstream US Army Corps of Engineers reservoirs to improve lake levels and more?
How do we predict how much it will rain every day for the next seven decades when no one can
predict how much it will rain next weekend?
How will the new drought response plan work, especially in response to severe and extended
droughts?
How was potential climate change factored into the planning?
What are the 50-year projections for water supply withdrawals from Lake Keowee?

Birds, Animals, Plants, and Fish in the Project Area
How many different birds were identified in or near the Keowee-Toxaway Project?  Animals?
Plants? Fish?  Talk with the experts who identified them and find out how they did it.
Are any species endangered or threatened?
What long-range program will regularly fund wildlife habitat improvements?

mailto:ekimbrell@kearnswest.com
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Shoreline Management
What shoreline areas will be off limits to new commercial marinas?
What dock modifications will now be allowed to reach deeper water?
What island areas will be stabilized with habitat-enhancing materials?

Water Quality
Why is dissolved oxygen important in reservoirs?
Watch how dissolved oxygen concentrations change throughout the year.
What stakeholder-managed long-term program will maintain high water quality in Project
reservoirs way out in the future?

Public Recreation
How do people use the lakes for recreation?
What recreation facilities have been recently added and what will be added in the New License?
What new areas will be designated for public recreation?
What were the most recent results of the Recreation Use and Needs Study for Lake Keowee? For
Lake Jocassee?

Historic Properties and Cultural Resources
What is a Historic Property?
How will existing and newly discovered historic properties be managed?
 
~~~
 
Elana Kimbrell 
Senior Associate 
Kearns & West, Inc. 
1110 Vermont Avenue NW Suite #950 
Washington, DC 20005 
  
Direct line: 202-448-8777
Cell: 808-779-7522 
Check out our website: www.kearnswest.com 
  
Please consider the environment before printing this email, and print double-sided

 

http://www.kearnswest.com/


From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Constituent Query
Date: Tuesday, April 30, 2013 7:47:41 AM

Stakeholder team

From: Huff, Jennifer R 
Sent: Tuesday, April 30, 2013 7:46 AM
To: 'Chuck and Dee Smith'
Cc: 'Jim Schoonover'; Ken Kearns ; Elana Kimbrell; Lineberger, Jeff
Subject: RE: Constituent Query
 
Chuck – We’re currently planning to post the AIP on the public relicensing website, Kearns & West
is preparing a summary document for use at the open house (and we’ll post that) and we’re hoping
to distribute an enewsletter by the end of May focused on the AIP.  Hopefully, that will provide the
information folks need in order to understand the AIP.
 
Jen Huff
Water Strategy & Hydro Licensing
980.373.4392
 

From: Chuck and Dee Smith [mailto:chuckandee@bellsouth.net] 
Sent: Saturday, April 27, 2013 5:39 PM
To: Ken Kearns ; Elana Kimbrell; Lineberger, Jeff; Huff, Jennifer R
Cc: 'Jim Schoonover'
Subject: Constituent Query
 
Hi, Guys,
 
          We (AQD) put out the suggested “advertisement” email to our emailing list
this morning.  Got the following query back almost immediately.  Interesting
question which we never discussed; but then we never discussed the advertisement
email.  What are your thoughts?  Obviously the answers are in the AIP, but I still
don’t think I’ve seen an answer to the question of whether we’re going to make the
AIP itself available to the public.  And I’m not sure people who have not been
intimately involved in the AIP process will understand the language there.
 
“My husband and I would have liked to have been able to attend your open house
on May 22nd at the Madren Center, but we will be out of town.  Is there going to be
somewhere on-line that will have the discussion of the questions outlined in your
email so that we may inform ourselves of your findings?
 
Drs. CJ & Edna Elfont”
 
          I will send these folks an interim response indicating that the questions were
primarily oriented on getting people interested enough to attend, but that we
(Stakeholders) have not yet addressed posting a specific document addressing all the
questions, and that I will get back to them.
 
          Look forward to hearing your thoughts.
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Chuck



From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: AIP
Date: Wednesday, May 01, 2013 1:57:08 PM

Stakeholder team

-----Original Message-----
From: Lineberger, Jeff
Sent: Tuesday, April 30, 2013 7:46 PM
To: 'ben826@charter.net'; Huff, Jennifer R
Cc: 'Rnsswank60@aol.com'
Subject: Re: AIP

Not in my opinion. I think it's time. I in fact did a little of that at a presentation for Crestview on 4/23.
Let's be sure and discuss at our meeting on 5/15 so all team members know  but I'm fine with it.

----- Original Message -----
From: Ben Turetzky [mailto:ben826@charter.net]
Sent: Tuesday, April 30, 2013 07:28 PM Eastern Standard Time
To: Lineberger, Jeff; Huff, Jennifer R
Cc: bob & sandy swank <Rnsswank60@aol.com>
Subject: AIP

Are we prohibited from speaking about any of the details in the AIP before The May 22 open house. We
have our Annual meeting on May 16 th.
Thanks
Ben

Sent from my iPhone

mailto:/O=DUKEENERGY/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=JAR1434
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From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Clean Copy of Draft AIP Posted to KTRel
Date: Monday, May 06, 2013 3:24:22 PM

Stakeholder team
 

From: Ben Turetzky [mailto:ben826@charter.net] 
Sent: Friday, May 03, 2013 5:51 PM
To: 'Van Whitehead'; 'Ken Kearns'
Cc: 'Aaron Gadsby'; 'Art Holbrooks'; 'Ben Turetzky'; 'Ben Turetzky'; 'Bill Bailey'; 'Bill Marshall'; 'Bill
Smith'; Faires, Rick - seneca.sc; 'Bob Swank'; 'Buddy Thompson'; 'Chris Brink'; 'Chris Starker'; 'Chuck
Hightower'; 'Chuck Smith'; 'Dave Hargett'; gilstrap4@gmail.com; 'David Bereskin'; 'Dyke Spencer'; 'Elana
Kimbrell'; emjohnson@scdah.state.sc.us; 'Erin Owen'; George.O.Bramlette@usace.army.mil; Lineberger,
Jeff; Huff, Jennifer R; 'Jim Burgner'; 'Jim Schoonover'; 'Juan Brown'; 'K.C. Price'; 'Mark Cantrell'; 'Mark
Dudley'; marshallb@co.pickens.sc.us; Mike.Mastry@noaa.gov; 'Phil Gaines';
Prescott.Brownell@noaa.gov; Sandra.M.Campbell@usace.army.mil; 'Tom Berenz'; 'Tim Roberson'; 'Tony
Niemeyer'; 'Tyler Howe'; 'Vivianne Vejdani'; Wes.Cooler@mac.com; Finley, Keith A; Garrison, Brett A;
Bruce, Ed; Galleher, George A; Hall, Joe S; Reagan, Kelvin K; Styer, Tami C; Barwick, Hugh; Jessen,
Nancy S; Jolley, Scott
Subject: RE: Clean Copy of Draft AIP Posted to KTRel
 
The language I am using may be indelicate because I am trying to get away on vacation but this
issue which has been held closely to a few stakeholders continues to be confusing.
FOLKS continues to have a problem with dealing with an issue that is not completely identified.

1.      We want to see equity between Pickens and Oconee Counties as far as conservation lands
and the conservation bank.

2.      We would like to see an additional $5K/county for the litter and environmental education
funding.

3.      We cannot agree to section 6.2.9.2 in that as written it is an undefined handout in both $
and properties under consideration and that is not accepted good business practice.

4.      We have one more meeting on the 15th and expect to have all of the details laid out
explicitly so we all know what we are or are not supporting.

Ben
 

From: Van Whitehead [mailto:vwhitehead@upstateforever.org] 
Sent: Thursday, May 02, 2013 4:28 PM
To: Ken Kearns
Cc: Aaron Gadsby; Art Holbrooks; Ben Turetzky; Ben Turetzky; Bill Bailey; Bill Marshall; Bill Smith; Bob
Faires; Bob Swank; Buddy Thompson; Chris Brink; Chris Starker; Chuck Hightower; Chuck Smith; Dave
Hargett; gilstrap4@gmail.com; David Bereskin; Dyke Spencer; Elana Kimbrell;
emjohnson@scdah.state.sc.us; Erin Owen; George.O.Bramlette@usace.army.mil; Jeff.Lineberger@duke-
energy.com; Jen Huff; Jim Burgner; Jim Schoonover; Juan Brown; K.C. Price; Mark Cantrell; Mark
Dudley; marshallb@co.pickens.sc.us; Mike.Mastry@noaa.gov; Phil Gaines; Prescott.Brownell@noaa.gov;
Sandra.M.Campbell@usace.army.mil; Tom Berenz; Tim Roberson; Tony Niemeyer; Tyler Howe; Vivianne
Vejdani; Wes.Cooler@mac.com; Finley, Keith A (Keith.Finley@duke-energy.com); brett.garrison@duke-
energy.com; Bruce, Ed (Ed.Bruce@duke-energy.com); George.Galleher@duke-energy.com; Hall, Joe S
(Joe.Hall2@duke-energy.com); Reagan, Kelvin K (Kelvin.Reagan@duke-energy.com); Styer, Tami C
(Tami.Styer@duke-energy.com); Barwick, Hugh (Hugh.Barwick@duke-energy.com); Camille Jessen
(nancy.jessen@duke-energy.com); Scott.Jolley@duke-energy.com
Subject: Re: Clean Copy of Draft AIP Posted to KTRel
 
Dear Fellow Stakeholders:
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Upstate Forever proposes the following revisions to Section 6.0 Public Recreation of the
current draft(April 22, 2013) of the Agreement in Principle.
1)  Revision to Nine Times Tract funding provision – The requirements of the U.S.  Forest
Service’s Forest and Open Space Conservation Program have limitations on the transfer and
ownership of property acquired with those grant funds.  Therefore, requiring that the property
be owned by SCDNR is problematic and would require Naturaland Trust to forfeit the use of
that $400,000 for acquiring the property.  The requirements of the federal grant already
require a publicly developed management plan and are sufficiently restrictive to ensure
lasting community benefit.  Recognizing that and other considerations, the proposed language
is:
 
6.2.9     Nine Times Tract – If the SCDNR, Upstate Forever, South Carolina Wildlife
Federation, and Pickens County are Parties to the RA, the Licensee will provide $1 million
total to support the acquisition of the Nine Times tract or other lands within the Keowee-
Toxaway watershed as described in the following Sections 6.2.9.1 and 6.2.9.2:
 

6.2.9.1         Pursuant to the conditions of Section 6.2.9 and the following, Licensee
will provide $1 million on or before December 16, 2013 for the acquisition of the
Nine Times tract (~1,648 acres) by Naturaland Trust.  Recognizing that Naturaland
Trust intends to partially fund the acquisition of the Nine Times tract with a grant
under the U.S. Forest Service Community Forest and Open Space Conservation
Program, ownership and usage of the Nine Times tract shall be governed by the
requirements of that program.  As a further condition of providing the funds to
Naturaland Trust, Naturaland Trust shall be obligated to annually offer the property
for enrollment in the SCDNR Wildlife Management Area program for the term of the
New License after appropriate management plans have been prepared.

 
6.2.9.2         In the event the Licensee’s funding support or some portion of the Licensee’s
funding support is not used for purchasing the Nine Times tract by March 1, 2014 as
described in Section 6.2.9.1, the Licensee will provide the remaining funding to Upstate
Forever or SC state resource agencies to support the acquisition of public recreation and/or
conservation lands within the Keowee-Toxaway watershed.  Title to any lands purchased
using these funds must be held by a SC state resource agency, subject to a permanent
conservation easement held by Upstate Forever, beginning no more than one year following
the purchase date. If Oconee County is not a Party to the RA, the Licensee’s funding cannot
be used to purchase lands in Oconee County.
 
 
2)  Permanent Protections:
 

a.     Section 6.2.12 Right of First Offer – The current right of first offer does
not guarantee permanent protection of the covered tracts.  Consistent with our
prior requests for permanent protection, we insist that in addition to the right
of first offer Duke convey a permanent conservation easement on the covered
tracts to Upstate Forever or another qualified private land trust.
 
b.     Transmission Line Corridors - Create Section 6.2.14, providing
that Duke convey a permanent conservation easement to Upstate Forever or
another qualified private land trust on the Duke Energy-owned transmission

http://6.2.9.2/


line corridors (~1,200 acres) in Oconee and Pickens County such that the land
may only be used for: 1) transmission of electrical power and incidental needs
associated with the installation and maintenance of such electrical
transmission systems, and / or, 2) public recreation, and 3) conservation of
natural resources.

 
c.      Bad Creek – Create Section 6.3.15, providing that Duke modify the
SCDNR conservation easement such that 3,000 acres within the Bad Creek
basin are permanently protected.
 

Thank you for your consideration and support of these requests.
 
Van 
 
--
Van Whitehead
Deputy Director
Upstate Forever
 
507 Pettigru Street
Greenville, SC 29601
 
Phone: (864) 250-0500, ext. 31
Fax: (864) 250-0788

Upstate Forever's mission is promote sensible growth and protect special
places in the Upstate region of South Carolina.  Please join us!  To become a
member, visit http://join.upstateforever.org.  Thank you for your support!

http://join.upstateforever.org/


From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Duke - lake levels
Date: Tuesday, May 07, 2013 3:17:50 PM

Stakeholder team
 

From: Ben Turetzky [mailto:ben826@charter.net] 
Sent: Tuesday, May 07, 2013 12:54 PM
To: Lineberger, Jeff
Cc: Huff, Jennifer R; Bob Swank
Subject: Re: Duke - lake levels
 
Jeff
I was not expressing a personal opinion  and stated what we believe will be the case in the
future under the new RA.
 
Ben
 
 

Sent from my iPhone

On May 7, 2013, at 9:31 AM, "Lineberger, Jeff" <Jeff.Lineberger@duke-energy.com> wrote:

Ben,
 
While the State’s drought committee does consider data in their drought
declarations, their declarations are still subjective judgment calls. The committee
actually votes on which drought level to declare and in my opinion, that’s very
subjective decision-making. Back on 4/24/13 when the State committee made the
drought-free declaration, Jocassee was still down over 15 ft and the USACE Reservoirs
were still in Level 2 of their Drought Contingency Plan.  Since the region’s storage
reservoirs were not nearly recovered from many months of below average rainfall,
Duke Energy respectfully disagrees with the State Committee’s judgment call.
 
The water stored in Duke Energy’s lakes and the USACE Reservoirs is effectively the
water storage bank account for the whole river basin. As with managing household
finances, we believe it’s wise to recover your bank account before you return to the
way you spent money (in this case water)  in good times.
 
The Low Inflow Protocol (LIP) that’s in the current draft Agreement in Principle
eliminates the need for anyone (Duke Energy, the State, etc.) to make a judgment call
as to what LIP Stage we are in at any given point in time. The LIP compares real data
to pre-established triggers so the determination of what LIP Stage we are or are not in
is very objective. Duke Energy simply communicates what LIP Stage the data has
determined we’re in.
 

mailto:/O=DUKEENERGY/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=JAR1434
mailto:Nancy.Jessen@duke-energy.com
mailto:Jeff.Lineberger@duke-energy.com


The assertion that our company would “manipulate the data to suit our own ends” is
absurd. Even if you believe such unfounded absurdities, the LIP triggers are set up in
such a way that the data sources are all either completely independent of our
company or they can be very easily verified using data that is publicly available.
 
If there’s a perception that the LIP will lack government oversight, not to worry as
there will be plenty of government involvement. Several state and local governmental
agencies are expected to participate on the Keowee-Toxaway Drought Management
Advisory Group (KT-DMAG) and the LIP itself will become part of a New License with
heavy oversight from the Federal Energy Regulatory Commission. Also since the SC
Department of Natural Resources is the agency that coordinates the State Drought
Committee and they are also expected to be an active member of the KT-DMAG, we
hope that will foster better coordination of messages for water use during drought
recovery.
 
I hope this answers the questions you’re getting on this issue. Please advise if more
information is needed.
 
Jeff Lineberger
Director, Water Strategy & Hydro Licensing
Duke Energy
 

From: Ben Turetzky [mailto:ben826@charter.net] 
Sent: Monday, May 06, 2013 4:58 PM
To: Lineberger, Jeff; Huff, Jennifer R
Cc: bob & sandy swank; mike & mary k wall
Subject: Fwd: Duke - lake levels
 
The attached email needs to be addressed as it appears that you are unilaterally
making a decision on whether we are in a drought or not. I assume that this
declaration you made is allowed under the current operating agreement but that
under the new license you will be governed by the LIP or will you still have the
authority to limit   
Irrigation to two days a week at your discretion.
I am catching up slowly since we are in P. Vallarta. 
Please clarify. 
Thanks
Ben

Sent from my iPhone

Begin forwarded message:

From: Michael Wall <michaelwall8@gmail.com>
Date: May 6, 2013, 12:40:46 PM GMT-05:00
To: Ben Turetzky <ben826@charter.net>, AQDI
<aqdi@charter.net>
Cc: Doug Barker <barker256@bellsouth.net>
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Subject: Duke - lake levels

Gentlemen,

It's my understanding that as the relicensing document now reads, it
will be up to Duke to determine what drought stage the area is in for
the purpose of determining minimum allowable lake levels.

I believe the front page headline in Sunday's Greenville News,
"Duke Disputes Droughts End", amply demonstrates that you should
resist the foregoing as strongly as possible and insist that
determination of drought stages should be made only by the
appropriate government sanctioned body, and not by Duke.
Otherwise, it would be easy for Duke to manipulate the data to suit
their own ends.

Forgive me if you are way ahead of me on this but I don't want to
take the chance that Duke's statement was overlooked.

Mike Wall, 

Keowee Key



From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Open House Work Assignment
Date: Thursday, May 09, 2013 11:50:55 AM

Stakeholder team
 

From: Lineberger, Jeff 
Sent: Thursday, May 09, 2013 9:47 AM
To: Chuck and Dee Smith; Ken Kearns ; Huff, Jennifer R
Cc: Elana Kimbrell; 'Jim Schoonover'
Subject: RE: Open House Work Assignment
 
I’m fine with that Chuck. That should be very helpful.
 

From: Chuck and Dee Smith [mailto:chuckandee@bellsouth.net] 
Sent: Wednesday, May 08, 2013 5:31 PM
To: Ken Kearns ; Lineberger, Jeff; Huff, Jennifer R
Cc: Elana Kimbrell; 'Jim Schoonover'
Subject: Open House Work Assignment
 
Ken, Jeff, and Jen,
 
          I’ve been thinking a lot about the Open House, especially with all the dis- and
mis- information that continues to pervade cyberspace, newsprint, and all forms of
social interaction re lake levels.  I really think AQD has to be up front and at the
table for this subject.  So unless you have some major objection, I’d like to be
switched there.  I’m sure Scott won’t mind losing me from the Recreation table.
 
Chuck
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From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: KTREL - Nine Times and Land Conservation
Date: Friday, January 24, 2014 12:52:43 PM

Stakeholder team
 
From: Bob Perry [mailto:PerryB@dnr.sc.gov] 
Sent: Wednesday, May 08, 2013 5:03 PM
To: Huff, Jennifer R
Cc: Bill Marshall
Subject: RE: [SPAM] ≤Θ≡=< KTREL - Nine Times and Land Conservation
 
Jen, regarding Van’s statement:  Such an arrangement would be conditioned on the
state ownership being subject to a conservation easement held by Upstate
Forever. 
Just for your information, and don’t know if this has been stated yet, but DNR would strongly
consider dedication of the Nine Times Tract under the corpus of the S. C. Heritage Trust Act
http://www.scstatehouse.gov/code/t51c017.php provided it is transferred to DNR.  I feel certain it
qualifies.  Such a level of protection places the highest level of land protection and conservation
that the state of South Carolina can put on a tract, and we believe it clearly is a higher order of
protection than a conservation easement (a fact supported by the U. S. Army Corps of Engineers
and the Federal Highway Administration for examples).  I do not believe we would be willing to
hold a tract of land and have a NGO hold an easement on it over-and-above DNR.  I was not clear
as to UF’s position on this matter prior to reading Van’s email.  Let me talk with Bill about this
further, and we will get back in touch with you.  We will be prepared to make our policy and
position clear on this to the stakeholders.  Thanks, Bob
 
From: Van Whitehead [mailto:vwhitehead@upstateforever.org] 
Sent: Wednesday, May 08, 2013 3:33 PM
To: Huff, Jennifer R
Cc: Aaron Gadsby; Art Holbrooks; Ben Turetzky; Ben Turetzky; Bill Bailey; Bill Marshall; Bill Smith;
Faires, Rick - seneca.sc; Bob Swank; Buddy Thompson; Chris Brink; Chris Starker; Chuck Hightower;
Chuck Smith; Dave Hargett; gilstrap4@gmail.com; David Bereskin; Dyke Spencer; Elana Kimbrell;
emjohnson@scdah.state.sc.us; Erin Owen; George.O.Bramlette@usace.army.mil; Lineberger, Jeff; Jim
Burgner; Jim Schoonover; Juan Brown; K.C. Price; Mark Cantrell; Mark Dudley;
marshallb@co.pickens.sc.us; Mike.Mastry@noaa.gov; Phil Gaines; Prescott.Brownell@noaa.gov;
Sandra.M.Campbell@usace.army.mil; Tom Berenz; Tim Roberson; Tony Niemeyer; Tyler Howe; Vivianne
Vejdani; Wes.Cooler@mac.com; kkearns@kearnswest.com; Bob Perry
Subject: [SPAM] ≤Θ≡=< KTREL - Nine Times and Land Conservation
Importance: Low
 
Dear Jen,
 
Thank you for those questions and your thoughtful consideration.  I’ll try
to address them all as directly as possible below.
 
1)  Nine Times Funding:  The purchase option is for just over $3.5 million
and the $2.5 million in funding committed to date is:
* $400,000 – U.S. Forest Service – Community Forest and Open Space
Conservation Program
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*  $600,000 – Pledge by Fred Stanback in honor of Tommy Wyche
* $1.5 million – S.C. Conservation Bank (April 30, 2013), with expectation
of December 2013 closing.
 
Please note that the basis for requesting Duke’s funding by December 16,
2013 is to provide a reasonable window of opportunity to complete the
closing taking into consideration holiday closings with banks and government
offices.
 
2)  Nine Times Funding Restrictions:  Both the USFS and SCCB funding have
requirements that would apply to the Nine Times Tracts.
 
a)  USFS – For a basic outline of the Community Forest requirements, see
http://www.fs.fed.us/spf/coop/programs/loa/cfp.shtml.  The further details
of that program are reflected in the federal regulations, 36 CFR Part 230-
see attached copy.
 
b)  SCCB – The basic outline of the SCCB requirements are available on the
SCCB website:  http://sccbank.sc.gov/infoapp.html.  Further details of the
SCCB requirements are available here: 
http://www.scstatehouse.gov/code/t48c059.php
 
3)  USFS “Eligible Entities”:  The commentary in the federal regulations
partially addresses your question but I do not have further background on
why the program limits grant recipients.  It states in part, “The statute
establishing the CFP states
that only local governments, Indian tribes, and qualified nonprofit
organizations are eligible to receive a grant through the CFP. The statute
also provides definitions for those three eligible organizations. Local
governments are defined as municipal, county, and other local governments
with jurisdiction over local land use decisions. …” (Pages 65122 & 65133). 
 
4)  Alternatives for state control?  State held conservation easement?  Low-
cost lease for term of New License instead of annual WMA lease?
I understand that Naturaland Trust is open to state ownership of Nine
Times.  However, that would come at a cost of the $400,000 USFS grant.  If
Duke is willing to provide the funding to complete transfer to DNR, I
believe Naturaland Trust would readily work toward that objective.  Such an
arrangement would be conditioned on the state ownership being subject to a
conservation easement held by Upstate Forever.  The USFS has been asked
previously about having a conservation easement on the tract and responded
that such would not be allowed.
 
5)  Section 6.2.9.2:  I am optimistic that Section 6.2.9.2 will not be
activated but I think it is prudent to have a backup plan in the event an
unforeseen delay or barrier arises.  In recognizing Ben Turetzky’s comments,
we are certainly open to clarifying 6.2.9.2 as much as possible.
 
6)  Bad Creek:  Yes. It is my understanding that the current conservation
easements held by SCDNR on the Bad Creek basin and adjacent lands allow for
Duke to use any portion of that area for future pumped storage.  The
proposal by Upstate Forever is for Duke to commit 3,000 acres of the Bad
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Creek basin (or immediately adjacent lands) to permanent conservation –
meaning no direct alteration of that landcover (including flooding).
Please let me know if you have further questions and I will try to address
them as quickly as I can.
 
Van 
 
--

Van Whitehead
Deputy Director
Upstate Forever
 
507 Pettigru Street
Greenville, SC 29601
 
Phone: (864) 250-0500, ext. 31
Fax: (864) 250-0788

Upstate Forever's mission is promote sensible growth and protect special
places in the Upstate region of South Carolina.  Please join us!  To become a
member, visit http://join.upstateforever.org.  Thank you for your support!

http://join.upstateforever.org/


From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: KT Stakeholder Team: Revised AIP Available
Date: Thursday, May 09, 2013 11:54:08 AM

Stakeholder team
 

From: Chuck and Dee Smith [mailto:chuckandee@bellsouth.net] 
Sent: Wednesday, May 08, 2013 5:23 PM
To: Ken Kearns ; Lineberger, Jeff; Huff, Jennifer R
Cc: 'Elana Kimbrell'; 'Art Holbrooks'; 'Ben Turetzky'; 'Ben Turetzky'; 'Bill Bailey'; 'Bill Marshall'; 'Bill
Smith'; Faires, Rick - seneca.sc; 'Bob Swank'; 'Buddy Thompson'; 'Chris Brink'; 'Chris Starker'; 'Chuck
Hightower'; 'Dave Hargett'; 'David Bereskin'; 'Dyke Spencer'; 'Erin Owen';
George.O.Bramlette@usace.army.mil; 'Jim Burgner'; 'Jim Schoonover'; 'Juan Brown'; 'K.C. Price'; 'Mark
Cantrell'; 'Mark Dudley'; marshallb@co.pickens.sc.us; Mike.Mastry@noaa.gov; 'Phil Gaines';
Prescott.Brownell@noaa.gov; Sandra.M.Campbell@usace.army.mil; 'Tom Berenz'; 'Tim Roberson'; 'Tony
Niemeyer'; 'Tyler Howe'; 'Van Whitehead'; 'Vivianne Vejdani'; Wes.Cooler@mac.com; Finley, Keith A;
emjohnson@scdah.state.sc.us; gilstrapdr@gmail.com
Subject: RE: KT Stakeholder Team: Revised AIP Available
 
Ken, Jeff, Jen, and Fellow Stakeholders,
 
          I have two comments on the latest AIP draft, one substantive and one
editorial.
 
          On the substantive plane, the more I read the drafts and changes to 6.2.9 re
Nine Times, the more I am struck by the impression that this is a one-on-one
negotiation between Duke and Upstate Forever, with the Stakeholder Team as a
whole being asked to “bless” the result without really being involved.  I recognize
that this is not truly unique in the history of the K-T Relicensing Project (AQD has
been party to some of this ourselves), and frankly I have no problem with the
commitment of funds for Nine Times itself (6.2.9 in part and 6.2.9.1).  But I have a
real problem signing up to a virtual blank check for some or all of that $1M to go
wherever Upstate Forever and/or some unspecified “state resource agency” chooses
to place it in the event it is not used for Nine Times.  If Upstate Forever and Duke
were to negotiate such a deal “off-line,” just between the two of them without it
being in the RA, I’d be the first to congratulate them.  But if $1M or significant part
thereof, provided by Duke under the terms of the RA, is [potentially] to be adrift
with a commitment to conservation, and we (AQD) are being asked to sign off on it,
then I think we want to be party to the determination of how it is to be spent.  I am
open to most any suggestions as to how to resolve this matter. 
 
          On the editorial plane, on page 8-2, every time I read paragraph 8.4, it sets
my teeth on edge.  The Licensee is going to not do something by doing something. 
It’s really a difficult paragraph.  My suggestion is to rewrite it as follows:
 
8.4     Botanical Species
 
8.4.1   The Licensee will protect state-listed and priority botanical species in known
sites within the Project Boundaries by
 
          8.4.1.1  Not authorizing activities that would adversely affect such sites.
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          [Then the existing three subparagraphs 8.4.1.1-3 renumbered as 8.4.1.2-4]
 
((As a side note, not an issue, for proper formatting you really shouldn’t have a “1”
if you don’t have a “2”))
 
Best regards to all,
Chuck
 
From: Elana Kimbrell [mailto:ekimbrell@kearnswest.com] 
Sent: Tuesday, April 23, 2013 2:40 PM
To: Aaron Gadsby; Art Holbrooks; Ben Turetzky; Ben Turetzky; Bill Bailey; Bill Marshall; Bill Smith; Bob
Faires; Bob Swank; Buddy Thompson; Chris Brink; Chris Starker; Chuck Hightower; Chuck Smith; Dave
Hargett; David Bereskin; Dyke Spencer; Elana Kimbrell; Erin Owen;
George.O.Bramlette@usace.army.mil; Jeff.Lineberger@duke-energy.com; Jen Huff; Jim Burgner; Jim
Schoonover; Juan Brown; K.C. Price; Ken Kearns; Mark Cantrell; Mark Dudley;
marshallb@co.pickens.sc.us; Mike.Mastry@noaa.gov; Phil Gaines; Prescott.Brownell@noaa.gov;
Sandra.M.Campbell@usace.army.mil; Tom Berenz; Tim Roberson; Tony Niemeyer; Tyler Howe; Van
Whitehead; Vivianne Vejdani; Wes.Cooler@mac.com; keith.finley@duke-energy.com;
emjohnson@scdah.state.sc.us; gilstrapdr@gmail.com
Subject: KT Stakeholder Team: Revised AIP Available
Importance: High
 
Keowee-Toxaway Stakeholder Team,
 
The revised Agreement in Principle is available on KTRel (www.ktrel.com).   Just click on the
document to open it, without checking it out (in other words, please do not edit the version that is
up on KTRel).   If you would like to view it without track changes, save a copy on your computer and
"accept" all the edits.
 
Let me know if you have any questions.  *Please provide any comments on the draft AIP to Ken
(kkearns@kearnswest.com) by noon on Friday, May 10th.*
 
Thank you!
Elana
 
Elana Kimbrell 
Senior Associate 
Kearns & West, Inc. 
1110 Vermont Avenue NW Suite #950 
Washington, DC 20005 
  
Direct line: 202-448-8777
Cell: 808-779-7522 
Check out our website: www.kearnswest.com 
  
Please consider the environment before printing this email, and print double-sided
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From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Clean Copy of Draft AIP Posted to KTRel
Date: Wednesday, May 08, 2013 9:39:04 AM

Stakeholder team
 

From: Huff, Jennifer R 
Sent: Wednesday, May 08, 2013 9:39 AM
To: 'vwhitehead@upstateforever.org'
Cc: Aaron Gadsby; Art Holbrooks; Ben Turetzky; Ben Turetzky; Bill Bailey; Bill Marshall; Bill Smith;
Faires, Rick - seneca.sc; Bob Swank; Buddy Thompson; Chris Brink; Chris Starker; Chuck Hightower;
Chuck Smith; Dave Hargett; gilstrap4@gmail.com; David Bereskin; Dyke Spencer; Elana Kimbrell;
emjohnson@scdah.state.sc.us; Erin Owen; George.O.Bramlette@usace.army.mil; Lineberger, Jeff; Jim
Burgner; Jim Schoonover; Juan Brown; K.C. Price; Mark Cantrell; Mark Dudley;
marshallb@co.pickens.sc.us; Mike.Mastry@noaa.gov; Phil Gaines; Prescott.Brownell@noaa.gov;
Sandra.M.Campbell@usace.army.mil; Tom Berenz; Tim Roberson; Tony Niemeyer; Tyler Howe; Vivianne
Vejdani; Wes.Cooler@mac.com; 'kkearns@kearnswest.com'; 'perryb@dnr.sc.gov'
Subject: FW: Clean Copy of Draft AIP Posted to KTRel
 
Van – I believe we may be willing to make our funding to purchase Nine Times available by
December 26, but I’m not sure if we can accept your other proposed changes. Before we’re going
to be able to respond to your proposal in full, we need additional info as detailed below. 
 
Section 6.2.9.1

-        How much funding did Upstate receive from the SC Conservation Bank and where does that
funding put you with respect to the $3.5M purchase price for Nine Times?   If I add up what
you were requesting from the Conservation Bank ($1.5M), the USFS funding ($400,000),
and our funding ($1M), I get $2.9M.  What are the other funding sources to get you to the
$3.5M purchase price and what are the restrictions associated with that funding?

-        We’re puzzled why the USFS funding prohibits the SCDNR from holding title to the property
given SCDNR is a governmental agency that, as part of its mandate, owns and manages wild
lands and timberlands to benefit the public.  Please provide the specific language the USFS
provided you detailing this restriction.  Also, please explain other alternatives you have
considered to ensure the land is controlled by a state agency.  For example, have you
considered granting a permanent conservation easement held by a state agency?  What
about a low-cost lease for at least the term of the New License instead of an annual WMA
lease?

 
Section 6.2.9.2

-        Why do we even need this section if our $1M will be fully utilized to acquire Nine Times?
 
Also, what 3,000 acres are you calling the “Bad Creek” property?  The future pumped storage sites
currently subject to easements held by SCDNR?
 
I hope you can answer these questions this week so we have to time to reflect prior to
Wednesday’s meeting.  Thanks.
 
Jen Huff
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Water Strategy & Hydro Licensing
980.373.4392
 

From: Van Whitehead [mailto:vwhitehead@upstateforever.org] 
Sent: Thursday, May 02, 2013 4:28 PM
To: Ken Kearns
Cc: Aaron Gadsby; Art Holbrooks; Ben Turetzky; Ben Turetzky; Bill Bailey; Bill Marshall; Bill Smith;
Faires, Rick - seneca.sc; Bob Swank; Buddy Thompson; Chris Brink; Chris Starker; Chuck Hightower;
Chuck Smith; Dave Hargett; gilstrap4@gmail.com; David Bereskin; Dyke Spencer; Elana Kimbrell;
emjohnson@scdah.state.sc.us; Erin Owen; George.O.Bramlette@usace.army.mil; Lineberger, Jeff; Huff,
Jennifer R; Jim Burgner; Jim Schoonover; Juan Brown; K.C. Price; Mark Cantrell; Mark Dudley;
marshallb@co.pickens.sc.us; Mike.Mastry@noaa.gov; Phil Gaines; Prescott.Brownell@noaa.gov;
Sandra.M.Campbell@usace.army.mil; Tom Berenz; Tim Roberson; Tony Niemeyer; Tyler Howe; Vivianne
Vejdani; Wes.Cooler@mac.com; Finley, Keith A; Garrison, Brett A; Bruce, Ed; Galleher, George A; Hall,
Joe S; Reagan, Kelvin K; Styer, Tami C; Barwick, Hugh; Jessen, Nancy S; Jolley, Scott
Subject: Re: Clean Copy of Draft AIP Posted to KTRel
 
Dear Fellow Stakeholders:
 
Upstate Forever proposes the following revisions to Section 6.0 Public Recreation of the
current draft(April 22, 2013) of the Agreement in Principle.
1)  Revision to Nine Times Tract funding provision – The requirements of the U.S.  Forest
Service’s Forest and Open Space Conservation Program have limitations on the transfer and
ownership of property acquired with those grant funds.  Therefore, requiring that the property
be owned by SCDNR is problematic and would require Naturaland Trust to forfeit the use of
that $400,000 for acquiring the property.  The requirements of the federal grant already
require a publicly developed management plan and are sufficiently restrictive to ensure
lasting community benefit.  Recognizing that and other considerations, the proposed language
is:
 
6.2.9     Nine Times Tract – If the SCDNR, Upstate Forever, South Carolina Wildlife
Federation, and Pickens County are Parties to the RA, the Licensee will provide $1 million
total to support the acquisition of the Nine Times tract or other lands within the Keowee-
Toxaway watershed as described in the following Sections 6.2.9.1 and 6.2.9.2:
 

6.2.9.1         Pursuant to the conditions of Section 6.2.9 and the following, Licensee
will provide $1 million on or before December 16, 2013 for the acquisition of the
Nine Times tract (~1,648 acres) by Naturaland Trust.  Recognizing that Naturaland
Trust intends to partially fund the acquisition of the Nine Times tract with a grant
under the U.S. Forest Service Community Forest and Open Space Conservation
Program, ownership and usage of the Nine Times tract shall be governed by the
requirements of that program.  As a further condition of providing the funds to
Naturaland Trust, Naturaland Trust shall be obligated to annually offer the property
for enrollment in the SCDNR Wildlife Management Area program for the term of the
New License after appropriate management plans have been prepared.

 
6.2.9.2         In the event the Licensee’s funding support or some portion of the Licensee’s
funding support is not used for purchasing the Nine Times tract by March 1, 2014 as
described in Section 6.2.9.1, the Licensee will provide the remaining funding to Upstate
Forever or SC state resource agencies to support the acquisition of public recreation and/or
conservation lands within the Keowee-Toxaway watershed.  Title to any lands purchased
using these funds must be held by a SC state resource agency, subject to a permanent
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conservation easement held by Upstate Forever, beginning no more than one year following
the purchase date. If Oconee County is not a Party to the RA, the Licensee’s funding cannot
be used to purchase lands in Oconee County.
 
 
2)  Permanent Protections:
 

a.     Section 6.2.12 Right of First Offer – The current right of first offer does
not guarantee permanent protection of the covered tracts.  Consistent with our
prior requests for permanent protection, we insist that in addition to the right
of first offer Duke convey a permanent conservation easement on the covered
tracts to Upstate Forever or another qualified private land trust.
 
b.     Transmission Line Corridors - Create Section 6.2.14, providing
that Duke convey a permanent conservation easement to Upstate Forever or
another qualified private land trust on the Duke Energy-owned transmission
line corridors (~1,200 acres) in Oconee and Pickens County such that the land
may only be used for: 1) transmission of electrical power and incidental needs
associated with the installation and maintenance of such electrical
transmission systems, and / or, 2) public recreation, and 3) conservation of
natural resources.

 
c.      Bad Creek – Create Section 6.3.15, providing that Duke modify the
SCDNR conservation easement such that 3,000 acres within the Bad Creek
basin are permanently protected.
 

Thank you for your consideration and support of these requests.
 
Van 
 
--
Van Whitehead
Deputy Director
Upstate Forever
 
507 Pettigru Street
Greenville, SC 29601
 
Phone: (864) 250-0500, ext. 31
Fax: (864) 250-0788

Upstate Forever's mission is promote sensible growth and protect special
places in the Upstate region of South Carolina.  Please join us!  To become a
member, visit http://join.upstateforever.org.  Thank you for your support!

http://join.upstateforever.org/


From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: KTREL - Nine Times and Land Conservation
Date: Thursday, May 09, 2013 11:51:30 AM

Stakeholder team
 

From: Cantrell, Mark [mailto:mark_a_cantrell@fws.gov] 
Sent: Wednesday, May 08, 2013 3:36 PM
To: Van Whitehead
Cc: Huff, Jennifer R; Aaron Gadsby; Art Holbrooks; Ben Turetzky; Ben Turetzky; Bill Bailey; Bill Marshall;
Bill Smith; Faires, Rick - seneca.sc; Bob Swank; Buddy Thompson; Chris Brink; Chris Starker; Chuck
Hightower; Chuck Smith; Dave Hargett; gilstrap4@gmail.com; David Bereskin; Dyke Spencer; Elana
Kimbrell; emjohnson@scdah.state.sc.us; Erin Owen; George.O.Bramlette@usace.army.mil; Lineberger,
Jeff; Jim Burgner; Jim Schoonover; Juan Brown; K.C. Price; Mark Dudley; marshallb@co.pickens.sc.us;
Mike.Mastry@noaa.gov; Phil Gaines; Prescott.Brownell@noaa.gov; Sandra.M.Campbell@usace.army.mil;
Tom Berenz; Tim Roberson; Tony Niemeyer; Tyler Howe; Vivianne Vejdani; Wes.Cooler@mac.com;
kkearns@kearnswest.com; perryb@dnr.sc.gov
Subject: Re: KTREL - Nine Times and Land Conservation
 
FYI:    I just returned from an event in which Brookfield Energy donated 4,000 acres for
conservation.  Just saying.

thanks,
Mark A. Cantrell
U.S. Fish & Wildlife Service
160 Zillicoa Street
Asheville, NC 28801
828/258-3939, ext 227
mobile:  828/215-1739
 
 
On Wed, May 8, 2013 at 3:33 PM, Van Whitehead <vwhitehead@upstateforever.org> wrote:

Dear Jen,

 

Thank you for those questions and your thoughtful consideration.  I’ll try to address them all
as directly as possible below.

 

1)  Nine Times Funding:  The purchase option is for just over $3.5 million and the $2.5
million in funding committed to date is:

* $400,000 – U.S. Forest Service – Community Forest and Open Space Conservation
Program

*  $600,000 – Pledge by Fred Stanback in honor of Tommy Wyche

* $1.5 million – S.C. Conservation Bank (April 30, 2013), with expectation of December
2013 closing.
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Please note that the basis for requesting Duke’s funding by December 16, 2013 is to provide a
reasonable window of opportunity to complete the closing taking into consideration holiday
closings with banks and government offices.

 

2)  Nine Times Funding Restrictions:  Both the USFS and SCCB funding have requirements
that would apply to the Nine Times Tracts.

 

a)  USFS – For a basic outline of the Community Forest requirements, see
http://www.fs.fed.us/spf/coop/programs/loa/cfp.shtml.  The further details of that program are
reflected in the federal regulations, 36 CFR Part 230- see attached copy.

 

b)  SCCB – The basic outline of the SCCB requirements are available on the SCCB website: 
http://sccbank.sc.gov/infoapp.html.  Further details of the SCCB requirements are available
here:  http://www.scstatehouse.gov/code/t48c059.php

 

3)  USFS “Eligible Entities”:  The commentary in the federal regulations partially addresses
your question but I do not have further background on why the program limits grant
recipients.  It states in part, “The statute establishing the CFP states

that only local governments, Indian tribes, and qualified nonprofit organizations are eligible
to receive a grant through the CFP. The statute also provides definitions for those three
eligible organizations. Local governments are defined as municipal, county, and other local
governments with jurisdiction over local land use decisions. …” (Pages 65122 & 65133). 

 

4)  Alternatives for state control?  State held conservation easement?  Low-cost lease for
term of New License instead of annual WMA lease?

I understand that Naturaland Trust is open to state ownership of Nine Times.  However, that
would come at a cost of the $400,000 USFS grant.  If Duke is willing to provide the funding
to complete transfer to DNR, I believe Naturaland Trust would readily work toward that
objective.  Such an arrangement would be conditioned on the state ownership being subject to
a conservation easement held by Upstate Forever.  The USFS has been asked previously
about having a conservation easement on the tract and responded that such would not be
allowed.

 

5)  Section 6.2.9.2:  I am optimistic that Section 6.2.9.2 will not be activated but I think it is
prudent to have a backup plan in the event an unforeseen delay or barrier arises.  In

http://www.fs.fed.us/spf/coop/programs/loa/cfp.shtml
http://sccbank.sc.gov/infoapp.html
http://www.scstatehouse.gov/code/t48c059.php
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recognizing Ben Turetzky’s comments, we are certainly open to clarifying 6.2.9.2 as much as
possible.

 

6)  Bad Creek:  Yes. It is my understanding that the current conservation easements held by
SCDNR on the Bad Creek basin and adjacent lands allow for Duke to use any portion of that
area for future pumped storage.  The proposal by Upstate Forever is for Duke to commit
3,000 acres of the Bad Creek basin (or immediately adjacent lands) to permanent
conservation – meaning no direct alteration of that landcover (including flooding).

Please let me know if you have further questions and I will try to address them as quickly as I
can.

 

Van 

 
--
Van Whitehead
Deputy Director
Upstate Forever
 
507 Pettigru Street
Greenville, SC 29601
 
Phone: (864) 250-0500, ext. 31
Fax: (864) 250-0788

Upstate Forever's mission is promote sensible growth and protect special
places in the Upstate region of South Carolina.  Please join us!  To become a
member, visit http://join.upstateforever.org.  Thank you for your support!
 

http://join.upstateforever.org/


From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: KT Stakeholder Team: Revised AIP Available
Date: Friday, May 10, 2013 12:07:06 PM

Stakeholder team

-----Original Message-----
From: Bill Marshall [mailto:MarshallB@dnr.sc.gov]
Sent: Friday, May 10, 2013 11:38 AM
To: Elana Kimbrell; Aaron Gadsby; Art Holbrooks; Ben Turetzky; Ben Turetzky; Bill Bailey; Bill Smith;
Faires, Rick - seneca.sc; Bob Swank; Buddy Thompson; Chris Brink; Chris Starker; Chuck Hightower;
Chuck Smith; Dave Hargett; David Bereskin; Dyke Spencer; Erin Owen;
George.O.Bramlette@usace.army.mil; Lineberger, Jeff; Huff, Jennifer R; Jim Burgner; Jim Schoonover;
Juan Brown; K.C. Price; Ken Kearns; Mark Cantrell; Mark Dudley; marshallb@co.pickens.sc.us;
Mike.Mastry@noaa.gov; Phil Gaines; Prescott.Brownell@noaa.gov; Sandra.M.Campbell@usace.army.mil;
Tom Berenz; Tim Roberson; Tony Niemeyer; Tyler Howe; Van Whitehead; Vivianne Vejdani;
Wes.Cooler@mac.com; Finley, Keith A; emjohnson@scdah.state.sc.us; gilstrapdr@gmail.com
Subject: RE: KT Stakeholder Team: Revised AIP Available

Ken, Jeff, Jen and all,

I have a few comments to offer on the draft AIP as follows:

Section 6.1.8 -- This section says,  "Allowable Public Recreation Amenities at All Licensee-owned Project
Access Areas -- The Parties agree they will not oppose the use by the Licensee or its lessees of all
Licensee-owned Project Access Areas for the following public recreation support amenities:  courtesy
docks; facilities where boats can be launched, retrieved and moored; picnic sites and shelters; hiking,
nature, and bank fishing trails; fishing piers; restrooms, vault toilets, or bathhouses; parking and
lighting; wildlife viewing platforms; swimming areas and associated changing facilitates; fire, rescue, and
law enforcement facilities; and playgrounds and playground equipment."
        Comment:  DNR would have concerns with some of these amenities being developed in certain
Project Access Areas. In particular, our concerns would be for the undeveloped access areas on Lake
Jocassee such as Bootleg, Toxaway Creek, and Handpole Ridge. We suggest excluding these three
access areas from this agreement because many of the listed facilities would not be suited or needed in
these three areas.
        In addition, this agreement appears to be another case (similar to Sec 6.1.10 and 7.3.3) where
we need to add language at the end of the section saying, "Parties reserve the right to comment on the
details of related future [proposals] through various public comment opportunities" (and this assumes
there will be comment opportunities in these instances).

Section 6.2.12.1 -- Comment: Please add the Fishers Knob tract to this section if feasible Section
6.2.12.2 -- Comment: Please add the Jocassee East tract in this section if feasible.

Section 6.2 -- Comment:  In general, most of the changes suggested by Van Whitehead in his emails of
May 2 and 8, are acceptable to the DNR and would address our interests in protecting valued land
areas from development to provide wildlife habitat and public recreation opportunities. We expect to
have additional, specific suggestions to offer next week.

Section 6.2.13 -- Comment: Timing for funding of the Sassafras Mountain Tower may need adjustment
to be made available sooner.

Section 8.4 -- Comment: The changes suggested by Chuck Smith in his email of May 8 would, I think,
improve this section.

Section 8.5.4 -- Comment: Please change the 3rd sentence, lines 12-15, to read as two sentences as
follows: 
     The Parties agree this informal stabilization program should not be included as an article in the New
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License. The Licensee will not be obligated to implement this stabilization during any stage of the Low
Inflow Protocol (LIP) or Maintenance and Emergency Protocol (MEP).

Sec 9.1, lines 15-17 -- This section says, "... the Licensee will annually monitor DO concentrations in
both the Keowee Hydro Station and Jocassee Pumped Storage Station tailwaters during the month of
August. "
        Comment:  The current language could be interpreted to mean a single measurement will be
taken in August. We suggest Duke add language to clarify the general intent to continuously monitor
DO for the whole month of August.

Thanks for your consideration,

Bill Marshall

________________________________________
From: Elana Kimbrell [ekimbrell@kearnswest.com]
Sent: Tuesday, April 23, 2013 2:39 PM
To: Aaron Gadsby; Art Holbrooks; Ben Turetzky; Ben Turetzky; Bill Bailey; Bill Marshall; Bill Smith; Bob
Faires; Bob Swank; Buddy Thompson; Chris Brink; Chris Starker; Chuck Hightower; Chuck Smith; Dave
Hargett; David Bereskin; Dyke Spencer; Elana Kimbrell; Erin Owen;
George.O.Bramlette@usace.army.mil; Jeff.Lineberger@duke-energy.com; Jen Huff; Jim Burgner; Jim
Schoonover; Juan Brown; K.C. Price; Ken Kearns; Mark Cantrell; Mark Dudley;
marshallb@co.pickens.sc.us; Mike.Mastry@noaa.gov; Phil Gaines; Prescott.Brownell@noaa.gov;
Sandra.M.Campbell@usace.army.mil; Tom Berenz; Tim Roberson; Tony Niemeyer; Tyler Howe; Van
Whitehead; Vivianne Vejdani; Wes.Cooler@mac.com; keith.finley@duke-energy.com;
emjohnson@scdah.state.sc.us; gilstrapdr@gmail.com
Subject: KT Stakeholder Team: Revised AIP Available

Keowee-Toxaway Stakeholder Team,

The revised Agreement in Principle is available on KTRel (www.ktrel.com<http://www.ktrel.com>).  
Just click on the document to open it, without checking it out (in other words, please do not edit the
version that is up on KTRel).   If you would like to view it without track changes, save a copy on your
computer and "accept" all the edits.

Let me know if you have any questions.  *Please provide any comments on the draft AIP to Ken
(kkearns@kearnswest.com) by noon on Friday, May 10th.*

Thank you!
Elana

Elana Kimbrell
Senior Associate
Kearns & West, Inc.
1110 Vermont Avenue NW Suite #950
Washington, DC 20005

Direct line: 202-448-8777
Cell: 808-779-7522
Check out our website: www.kearnswest.com<http://www.kearnswest.com/>

Please consider the environment before printing this email, and print double-sided

http://www.ktrel.com/
http://www.kearnswest.com/


From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: KTREL - Nine Times and Land Conservation
Date: Monday, May 13, 2013 9:13:56 AM

Stakeholder team
 

From: Ben Turetzky [mailto:ben826@charter.net] 
Sent: Sunday, May 12, 2013 12:38 PM
To: Van Whitehead
Cc: Huff, Jennifer R; Aaron Gadsby; Art Holbrooks; Ben Turetzky; Ben Turetzky; Bill Bailey; Bill Marshall;
Bill Smith; Faires, Rick - seneca.sc; Bob Swank; Buddy Thompson; Chris Brink; Chris Starker; Chuck
Hightower; Chuck Smith; Dave Hargett; gilstrap4@gmail.com; David Bereskin; Dyke Spencer; Elana
Kimbrell; emjohnson@scdah.state.sc.us; Erin Owen; George.O.Bramlette@usace.army.mil; Lineberger,
Jeff; Jim Burgner; Jim Schoonover; Juan Brown; K.C. Price; Mark Cantrell; Mark Dudley;
marshallb@co.pickens.sc.us; Mike.Mastry@noaa.gov; Phil Gaines; Prescott.Brownell@noaa.gov;
Sandra.M.Campbell@usace.army.mil; Tom Berenz; Tim Roberson; Tony Niemeyer; Tyler Howe; Vivianne
Vejdani; Wes.Cooler@mac.com; kkearns@kearnswest.com; perryb@dnr.sc.gov
Subject: Re: KTREL - Nine Times and Land Conservation
 
Please do clarify 6.2.9.2
Thanks
FOLKS

Sent from my iPad

On May 8, 2013, at 3:33 PM, Van Whitehead <vwhitehead@upstateforever.org> wrote:

Dear Jen,
 
Thank you for those questions and your thoughtful consideration.  I’ll try to
address them all as directly as possible below.
 
1)  Nine Times Funding:  The purchase option is for just over $3.5 million and
the $2.5 million in funding committed to date is:
* $400,000 – U.S. Forest Service – Community Forest and Open Space
Conservation Program
*  $600,000 – Pledge by Fred Stanback in honor of Tommy Wyche
* $1.5 million – S.C. Conservation Bank (April 30, 2013), with expectation of
December 2013 closing.
 
Please note that the basis for requesting Duke’s funding by December 16, 2013 is
to provide a reasonable window of opportunity to complete the closing taking
into consideration holiday closings with banks and government offices.
 
2)  Nine Times Funding Restrictions:  Both the USFS and SCCB funding have
requirements that would apply to the Nine Times Tracts.
 
a)  USFS – For a basic outline of the Community Forest requirements, see
http://www.fs.fed.us/spf/coop/programs/loa/cfp.shtml.  The further details of that
program are reflected in the federal regulations, 36 CFR Part 230- see attached
copy.
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b)  SCCB – The basic outline of the SCCB requirements are available on the
SCCB website:  http://sccbank.sc.gov/infoapp.html.  Further details of the SCCB
requirements are available here:  http://www.scstatehouse.gov/code/t48c059.php
 
3)  USFS “Eligible Entities”:  The commentary in the federal regulations
partially addresses your question but I do not have further background on why
the program limits grant recipients.  It states in part, “The statute establishing the
CFP states
that only local governments, Indian tribes, and qualified nonprofit organizations
are eligible to receive a grant through the CFP. The statute also provides
definitions for those three eligible organizations. Local governments are defined
as municipal, county, and other local governments with jurisdiction over local
land use decisions. …” (Pages 65122 & 65133). 
 
4)  Alternatives for state control?  State held conservation easement?  Low-cost
lease for term of New License instead of annual WMA lease?
I understand that Naturaland Trust is open to state ownership of Nine Times. 
However, that would come at a cost of the $400,000 USFS grant.  If Duke is
willing to provide the funding to complete transfer to DNR, I believe Naturaland
Trust would readily work toward that objective.  Such an arrangement would be
conditioned on the state ownership being subject to a conservation easement held
by Upstate Forever.  The USFS has been asked previously about having a
conservation easement on the tract and responded that such would not be
allowed.
 
5)  Section 6.2.9.2:  I am optimistic that Section 6.2.9.2 will not be activated but I
think it is prudent to have a backup plan in the event an unforeseen delay or
barrier arises.  In recognizing Ben Turetzky’s comments, we are certainly open to
clarifying 6.2.9.2 as much as possible.
 
6)  Bad Creek:  Yes. It is my understanding that the current conservation
easements held by SCDNR on the Bad Creek basin and adjacent lands allow for
Duke to use any portion of that area for future pumped storage.  The proposal by
Upstate Forever is for Duke to commit 3,000 acres of the Bad Creek basin (or
immediately adjacent lands) to permanent conservation – meaning no direct
alteration of that landcover (including flooding).
Please let me know if you have further questions and I will try to address them as
quickly as I can.
 
Van 
 
--
Van Whitehead
Deputy Director
Upstate Forever
 
507 Pettigru Street
Greenville, SC 29601

http://sccbank.sc.gov/infoapp.html
http://www.scstatehouse.gov/code/t48c059.php
http://6.2.9.2/


 
Phone: (864) 250-0500, ext. 31
Fax: (864) 250-0788

Upstate Forever's mission is promote sensible growth and protect
special places in the Upstate region of South Carolina.  Please join
us!  To become a member, visit http://join.upstateforever.org. 
Thank you for your support!
<cfp_finalrule.pdf>

http://join.upstateforever.org/


From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Dredging
Date: Wednesday, May 15, 2013 10:03:16 AM

Stakeholder team
 

 
From: Ben Turetzky [mailto:ben826@charter.net] 
Sent: Tuesday, May 14, 2013 02:14 PM Eastern Standard Time
To: 'Mark Hall' <markhall@innova.net>; 'Bill Marshall' <marshallb@dnr.sc.gov>; 'Chuck Hightower'
<hightocw@dhec.sc.gov> 
Cc: 'Mark Cantrell' <mark_a_cantrell@fws.gov>; Lineberger, Jeff; 'Bob Swank' <rnsswank60@aol.com>

Subject: Dredging 
 
I have spoken or emailed all of you on the subject of some relaxation of dredging limit of 150 cubic
yards. The reason for our interest in exploring this avenue is to provide a further possible
alleviation of “land-bound” docks during future extreme droughts. The AIP already contains two
modes of alleviation:

adding 200 square feet or dock area for a two year window to be specified
waiving of the maximum boat dockage limits during extreme droughts

In the course of discussion with the regulatory agencies, I have learned a lot and appreciate the
time that has been spent educating me.

As I understand it, SCDHEC tries to be consistent in allowed dredging amount with
USACE since they are the two regulatory agencies involved and they also try to maintain
the same standards in all lakes in their jurisdiction(s). These are reasonable processes even
though there are a few inconsistencies between SC and GA on Lake Hartwell.(Question? –
what are the rules for the part of CW in South Carolina since in NC there seems to be a limit
in excess of 500 cubic yards – Is that also applied to SC requests?)

                                Most of the requests for dredging on Lake Keowee are for very close to the 150
cubic yards.
The only way we see for this issue to be brought to a conclusion is to make a proposal - for Lake
Keowee of 250 cubic yards (not a  scientific or environmental fact based proposal) and, if
necessary, allow it only during the same two year period that Duke-Energy will allow the additional
200 square feet of dock.
 
Is there any way the regulatory addressees can get together and discuss this possibility?
Thanks
Ben
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From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Dredging
Date: Tuesday, July 02, 2013 7:49:02 AM

Stakeholder team
 
 

From: Ben Turetzky [mailto:ben826@charter.net] 
Sent: Tuesday, May 14, 2013 3:58 PM
To: 'Cantrell, Mark'
Cc: 'Mark Hall'; 'Bill Marshall'; 'Chuck Hightower'; Lineberger, Jeff; 'Bob Swank'
Subject: RE: Dredging
 
Mark
There is concern among lakeside owners that future severe and extreme level droughts will render
their docks us useable. Duke has the two noted proposals to assist in these cases for some of the
docks. We are not in favor of messing up shallow water habitat and do not propose this as a
solution to all docks. It is recognized that docks in shallow coves will probably never  be able to
extricate themselves e3xcept by the actual FTW process because they still have to comply with the
1/3 cove rule and 120 ft rule. We are proposing this as a third possibility that may help some
homeowners extricate themselves.
The same old rules will apply if the areas silt in over the ensuing years.
What prompted this is the latest report to FERC that showed CW dredging in the 500 cubic feet
range and questioned what is different between CW and LK.
Ben
 

From: Cantrell, Mark [mailto:mark_a_cantrell@fws.gov] 
Sent: Tuesday, May 14, 2013 3:05 PM
To: Ben Turetzky
Cc: Mark Hall; Bill Marshall; Chuck Hightower; Jeff.Lineberger@duke-energy.com; Bob Swank
Subject: Re: Dredging
 
Ben and Jeff:
 
Help me understand this proposal - is this for a blanket allowance of an extended threshold
for dredging?  Is this an explicit acknowledgement that a changed reservoir operating regime
will pre-dispose some docks and piers to be shallow or impassable more frequently.
 
 
I.  How many docks are we talking about?  Are we just talking about existing docks?  
Where are these docks and please provide an overlay with the new bathymetry data that has
been collected?  
How much of a difference will this make for each dock?  How often will this occur under the
new regime?  What seasons will navigation be affected   How long will the dredging
enlargement last for each dock basin?  What is the expected refill rate of these dredge areas?
 Please provide an itemized list of docks and how much dredging is needed.
 
II.  How will these areas affect shallow water habitats and fish and wildlife? How will these
increased dredged areas be mitigated?  Who will be responsible for mitigation?  Will the
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agencies be requested or allowed to review each additional dredge request?  
 
I generally do not agree that dredging is needed for placement of a dock - if it needs dredging
then it is not a good place for a dock.
I am not inclined to agree with increases in dredging limits, but I am interested in seeing
some more data about the request.
So, convince me with data about the extent of the request, and the potential impacts to fish
and wildlife.  Tell me it is minimal, but show me the data.

thanks,
Mark A. Cantrell
U.S. Fish & Wildlife Service
160 Zillicoa Street
Asheville, NC 28801
828/258-3939, ext 227
mobile:  828/215-1739
 
 
 

On Tue, May 14, 2013 at 2:14 PM, Ben Turetzky <ben826@charter.net> wrote:
I have spoken or emailed all of you on the subject of some relaxation of dredging limit of 150
cubic yards. The reason for our interest in exploring this avenue is to provide a further
possible alleviation of “land-bound” docks during future extreme droughts. The AIP already
contains two modes of alleviation:

adding 200 square feet or dock area for a two year window to be specified
waiving of the maximum boat dockage limits during extreme droughts

In the course of discussion with the regulatory agencies, I have learned a lot and appreciate
the time that has been spent educating me.

As I understand it, SCDHEC tries to be consistent in allowed dredging amount
with USACE since they are the two regulatory agencies involved and they also try to
maintain the same standards in all lakes in their jurisdiction(s). These are reasonable
processes even though there are a few inconsistencies between SC and GA on Lake
Hartwell.(Question? – what are the rules for the part of CW in South Carolina since
in NC there seems to be a limit in excess of 500 cubic yards – Is that also applied to
SC requests?)

                                Most of the requests for dredging on Lake Keowee are for very close to
the 150 cubic yards.
The only way we see for this issue to be brought to a conclusion is to make a proposal - for
Lake Keowee of 250 cubic yards (not a  scientific or environmental fact based proposal) and,
if necessary, allow it only during the same two year period that Duke-Energy will allow the
additional 200 square feet of dock.
 
Is there any way the regulatory addressees can get together and discuss this possibility?
Thanks
Ben
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Jessen, Nancy 5 

From: Huff, Jennifer R 
Sent: 
To: 

Tuesday, May 14, 2013 10:07 AM 
Jessen, Nancy S 

Subject: 
Attachments: 

FW: Suggested Revised Wording Relative to Nine Times 
Nine Times Tract.Draft.S.14.13.docx 

Categories: action required 

Stakeholder team 

From: Lineberger, Jeff 
Sent: Tuesday, May 14, 2013 10:04 AM 
To: Van Whitehead; PerryB@dnr.sc.gov; Bill Marshall; Wes.Cooler@mac.com; Chris Brink 
Cc: Ken Kearns; Huff, Jennifer R 
Subject: Suggested Revised Wording Relative to Nine Times 

Van, Bob, Bill, Wes and Chris, 

Good morning. I'm sending this draft proposal to your organizations (plus Ken Kearns) only at this point since SCDNR, 
Upstate Forever, SC Wildlife Federation and Pickens County are the required RA Parties to make this happen. 

A lot of information has been shared since our last Stakeholder Team meeting relative to what is and isn't doable at Nine 
Times. Based on that info, Jen and I are suggesting that we replace the current Section 6.2.9 in the KT AlP with the 
attached language. In short, this proposed wording provides: 

• Duke Energy's funding support this year so the property could be closed on this year. 
• A simple MOA concept to deal with the issue where the funding recipient (Naturaland Trust) is not eligible to 

sign the RA. 
• Some assurances that the property will continue to allow traditional public recreational uses, including public 

hunting, at least for the term of the New License. We feel this is necessary to ensure the positives about 
conservation of this property are not negatively impacted by public reaction from the loss of traditional uses. 

• Opportunities for all Parties to the RA to have reasonable input into the management plan for the property. 

We believe this wording addresses all the feedback we've heard relative to Nine Times. Also, since the full $1 million is 
needed for Nine Times, the fall-back paragraph (that was causing heartburn and confusion for other Stakeholder Team 
members) is no longer needed. 

While providing such a large $ contribution right out of the gate after signing the RA was not what we expected to do, 
we know that Nine Times is very important and the window may close, so we're trying our best to help make this 
happen. 

Van -I hope you can discuss this with Naturaland Trust before our final AlP negotiation meeting tomorrow. 

If you have questions, please call me at 704-382-5942. 

Thanks for your continued effort on the KT AlP. 

Jeff Lineberger 

1 



6.2.9 Nine Times Tract - If the SCDNR, Upstate Forever, South Carolina Wildlife 
Federation, and Pickens County are Parties to the RA, the Licensee will provide 
$1 million to Naturaland Trust to support the acquisition of the Nine Times Tract 
(approximately 1,648 ac) so long as Naturaland Trust enters into a Memorandum 
of Agreement (MOA) with the Licensee no later than December 3, 2013, to 
comply with the following stipulations: 
6.2.9.1 The Licensee's funding will be used only to help purchase the Nine 

Times Tract consistent with an extension of Naturaland Trust's existing 
purchase option. The Licensee will provide its funding after the MOA 
is signed by the Licensee and Naturaland Trust and not later than 
December 26, 2013. 

6.2.9.2 Naturaland Trust will collaboratively develop a management plan for 
the property. The management plan will, among other things, provide 
significant opportunities for public access to the vast majority of the 
property and will allow for traditional recreational uses of the property, 
including but not necessarily limited to significant opportunities for 
public hunting for the term of the New License. 

6.2.9.3 Naturaland Trust will invite the Parties to the RA to consult and have a 
meaningful role in the development of the management plan for the 
property. If the management plan is modified at any point during the 
term of the New License, Naturaland Trust will invite the Parties to the 
RA to review and comment on the proposed changes and Naturaland 
Trust will endeavor in good faith to accommodate reasonable input 
from Parties to the RA. 

6.2.9.4 Naturaland Trust will maintain ownership of the property for the term of 
the New License or ensure it is transferred to a local government that 
will maintain it for the term of the New License consistent with the 
collaboratively developed management plan. 



From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Keowee-Toxaway AIP
Date: Wednesday, June 12, 2013 3:27:25 PM

Stakeholder team
 

From: Bill Marshall [mailto:MarshallB@dnr.sc.gov] 
Sent: Tuesday, May 14, 2013 5:14 PM
To: Lineberger, Jeff
Cc: Huff, Jennifer R; Bob Perry
Subject: RE: Keowee-Toxaway AIP
 
Hi Jeff,
 
Thank you for presenting us with these questions and points prior to Wednesday's meeting. I apologized for this
delayed reply. Schedules have been full the past couple days so it took awhile for me and Bob to get together.  Please
see below our responses to your questions which are presented in italicized font.  I plan to attend the meeting
tomorrow and will intend to arrive early to talk through remaining questions. In the meantime, please contact me or
Bob by phone if needed.
 
Bill Marshall
SC Department of Natural Resources
803-734-9096 - office
803-331-2608 - mobile
 

 
-----Original Message-----
From: Lineberger, Jeff [mailto:Jeff.Lineberger@duke-energy.com] 
Sent: Monday, May 13, 2013 2:05 PM
To: Bob Perry; Bill Marshall
Cc: Huff, Jennifer R
Subject: Keowee-Toxaway AIP
 
Bill and Bob,
 
We received Bill's email of 5/10/13 (see below) and have discussed it internally. We've got some follow-up questions for
you and it would be very helpful if ya'll could answer these questions either before or at the 5/15 Stakeholder Team
meeting:
 
*             Sect. 6.1.8 - which ones of the listed types of recreation amenities would SCDNR support at Bootleg, Toxaway
Creek and Handpole Ridge?
 

            Response: DNR would want to avoid giving general approval to the listed amenities. We think
the best approach to developing amenities is to follow a case-by-case decision process based on users
needs/preferences and site suitability; or similarly, follow an accepted Recreation Management Plan
which could incorporate a site-specific assessment and decision process for locating the amenities.

                                                                                                                                                                                                                                                        
*             Sect. 6.2.13 - the current language would require Duke Energy's funding support for Sassafras within 2 years
after the RA is effective (with the current schedule, that would be by 12/1/15). That wording would in fact allow us to
provide our funding sooner than 12/1/15 but would not mandate it. We had envisioned this as funding on a
reimbursement basis (i.e., we receive something that says the work is completed and then we send the funds). It would
be most helpful to see the conceptual design plan and current construction schedule for the work that is planned at
Sassafras.
 

               Response:  Our understanding is we must have all funds in-hand necessary for constructing the
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Sassafras Mountain Observation Tower before the procurement of construction contracts may proceed.
Thus, our approach is to complete the fundraising and then build the project. At this point, we in the
DNR are not aware of options that support the reimbursement approach as you have described.
(Perhaps Pickens County is aware of this and has a funding plan for this approach?)  DNR expects to
have the design and schedules for costs and construction by August 2013. The construction drawings
will be available at a later date.   The DNR website for this project is
 http://dnr.sc.gov/sassafrasmountain.html

                                                                                                                                                        
*             Nine Times Tract - Duke Energy was under the impression that the property would be bought by Naturaland
Trust and then transferred to SCDNR. It appears now that due to restrictions from some of the funding sources, SCDNR
ownership is not likely. Our focus has been on making sure the property would remain open for traditional uses,
including public hunting. Since Naturaland Trust is not eligible to sign the RA, Duke Energy will likely need something
from them that gives us assurance the property won't be closed to those traditional public uses and addressing things
like what happens to the property if the land trust was to go out of business. Is SCDNR comfortable with Naturaland
Trust, not SCDNR, owning the property long-term?
 

               Response: DNR’s objective for Nine Times is for the tract to be permanently protected and
available for public recreational uses, including traditional uses such as hunting.  We support options
that lead to this outcome. We would prefer for DNR to have ownership of Nine Times, however, if that is
not feasible, we are comfortable with Naturaland Trust owning the property. We support Duke's efforts
to obtain assurances the property will remain open to the traditional public uses as you have described.
The conditions presented in your email from this morning, "Suggested Revised Wording Relative to Nine
Times," are acceptable to us.

 
Bill's comment about Sect. 6.2 is not completely clear, but it could be interpreted to mean that SCDNR agrees with Van's
suggestions relative to the Limber Pole Pumped Storage site as well as other requests related to land conservation. As a
result, I wanted to be sure ya'll heard a couple of additional things listed below directly from Duke Energy before the
May 15 Stakeholder Team meeting:
 
*             Limber Pole Pumped Storage site - This site (along with the Coley Creek site) are still important options for Duke
Energy to meet electric customers' needs. Duke Energy isn't giving up our interests in this site.  As we discussed back in
December, the current conservation easement on that property remains an important agreement that was struck
between SCDNR and Duke Energy back in the late 90's when the Jocassee Gorges property sale occurred. That
conservation easement preserves the property if needed to help us meet our electric customers' needs, while also
providing that the property will be conserved if we don't use it for electricity needs. Duke Energy stands by that
agreement and we believe it sufficiently meets our combined interests. We therefore cannot agree to Van's requested
modification of the existing conservation easement that would effectively cut out any future power generation or
transmission uses.
 

               Response:  We understand Van's proposal deals with the existing easement between Duke and
DNR, and since our previous conversations with you back in December, we both understand and accept
that Duke Energy does not intend to change the existing conservation easement.

 
*             Right of First Offer - The Right of First Offer that is currently in the draft AIP (see Section 6.2.12) is as
comprehensive as Duke Energy can support at this time. If Duke Energy decided to sell them, the identified properties
would be offered to SCDNR under this Right of First Offer. Van's email reads as if he doesn't see any value in the Right of
First Offer as written. If SCDNR agrees with Van that the existing Right of First Offer statements are of no value, then the
most appropriate thing would be to drop them from the AIP. Duke Energy needs to know if SCDNR wants to drop the
Right of First Offer sections from the AIP.
 

           Response: The Right of First Offer has value to DNR; however, DNR leadership has directed us to
a higher goal, that being to achieve permanent protection of these and other lands which we have
discussed with you in previous meetings. Permanent land protection is a DNR goal which has been
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expressed in conversations between the previous and current leadership of Duke Energy and DNR;
therefore we continue to request measures that can enable us to meet that goal.

 
                          
Lots to consider. It would be very helpful to hear back from ya'll on the above things before the Stakeholder Team
meeting if possible. Hope to see you there.
 
Jeff Lineberger
 
 
-----Original Message-----
From: Bill Marshall [mailto:MarshallB@dnr.sc.gov]
Sent: Friday, May 10, 2013 11:38 AM
To: Elana Kimbrell; Aaron Gadsby; Art Holbrooks; Ben Turetzky; Ben Turetzky; Bill Bailey; Bill Smith; Faires, Rick -
seneca.sc; Bob Swank; Buddy Thompson; Chris Brink; Chris Starker; Chuck Hightower; Chuck Smith; Dave Hargett; David
Bereskin; Dyke Spencer; Erin Owen; George.O.Bramlette@usace.army.mil; Lineberger, Jeff; Huff, Jennifer R; Jim
Burgner; Jim Schoonover; Juan Brown; K.C. Price; Ken Kearns; Mark Cantrell; Mark Dudley; marshallb@co.pickens.sc.us;
Mike.Mastry@noaa.gov; Phil Gaines; Prescott.Brownell@noaa.gov; Sandra.M.Campbell@usace.army.mil; Tom Berenz;
Tim Roberson; Tony Niemeyer; Tyler Howe; Van Whitehead; Vivianne Vejdani; Wes.Cooler@mac.com; Finley, Keith A;
emjohnson@scdah.state.sc.us; gilstrapdr@gmail.com
Subject: RE: KT Stakeholder Team: Revised AIP Available
 
Ken, Jeff, Jen and all,
 
I have a few comments to offer on the draft AIP as follows:
 
Section 6.1.8 -- This section says,  "Allowable Public Recreation Amenities at All Licensee-owned Project Access Areas --
The Parties agree they will not oppose the use by the Licensee or its lessees of all Licensee-owned Project Access Areas
for the following public recreation support amenities:  courtesy docks; facilities where boats can be launched, retrieved
and moored; picnic sites and shelters; hiking, nature, and bank fishing trails; fishing piers; restrooms, vault toilets, or
bathhouses; parking and lighting; wildlife viewing platforms; swimming areas and associated changing facilitates; fire,
rescue, and law enforcement facilities; and playgrounds and playground equipment."
                Comment:  DNR would have concerns with some of these amenities being developed in certain Project Access
Areas. In particular, our concerns would be for the undeveloped access areas on Lake Jocassee such as Bootleg, Toxaway
Creek, and Handpole Ridge. We suggest excluding these three access areas from this agreement because many of the
listed facilities would not be suited or needed in these three areas.
                In addition, this agreement appears to be another case (similar to Sec 6.1.10 and 7.3.3) where we need to add
language at the end of the section saying, "Parties reserve the right to comment on the details of related future
[proposals] through various public comment opportunities" (and this assumes there will be comment opportunities in
these instances).
 
Section 6.2.12.1 -- Comment: Please add the Fishers Knob tract to this section if feasible Section 6.2.12.2 -- Comment:
Please add the Jocassee East tract in this section if feasible.
 
Section 6.2 -- Comment:  In general, most of the changes suggested by Van Whitehead in his emails of May 2 and 8, are
acceptable to the DNR and would address our interests in protecting valued land areas from development to provide
wildlife habitat and public recreation opportunities. We expect to have additional, specific suggestions to offer next
week.
 
Section 6.2.13 -- Comment: Timing for funding of the Sassafras Mountain Tower may need adjustment to be made
available sooner.
 
Section 8.4 -- Comment: The changes suggested by Chuck Smith in his email of May 8 would, I think, improve this
section.
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Section 8.5.4 -- Comment: Please change the 3rd sentence, lines 12-15, to read as two sentences as follows: 
     The Parties agree this informal stabilization program should not be included as an article in the New License. The
Licensee will not be obligated to implement this stabilization during any stage of the Low Inflow Protocol (LIP) or
Maintenance and Emergency Protocol (MEP).
 
Sec 9.1, lines 15-17 -- This section says, "... the Licensee will annually monitor DO concentrations in both the Keowee
Hydro Station and Jocassee Pumped Storage Station tailwaters during the month of August. "
                Comment:  The current language could be interpreted to mean a single measurement will be taken in August.
We suggest Duke add language to clarify the general intent to continuously monitor DO for the whole month of August.
 
 
Thanks for your consideration,
 
Bill Marshall
 
 
________________________________________
From: Elana Kimbrell [ekimbrell@kearnswest.com]
Sent: Tuesday, April 23, 2013 2:39 PM
To: Aaron Gadsby; Art Holbrooks; Ben Turetzky; Ben Turetzky; Bill Bailey; Bill Marshall; Bill Smith; Bob Faires; Bob
Swank; Buddy Thompson; Chris Brink; Chris Starker; Chuck Hightower; Chuck Smith; Dave Hargett; David Bereskin; Dyke
Spencer; Elana Kimbrell; Erin Owen; George.O.Bramlette@usace.army.mil; Jeff.Lineberger@duke-energy.com; Jen Huff;
Jim Burgner; Jim Schoonover; Juan Brown; K.C. Price; Ken Kearns; Mark Cantrell; Mark Dudley;
marshallb@co.pickens.sc.us; Mike.Mastry@noaa.gov; Phil Gaines; Prescott.Brownell@noaa.gov;
Sandra.M.Campbell@usace.army.mil; Tom Berenz; Tim Roberson; Tony Niemeyer; Tyler Howe; Van Whitehead;
Vivianne Vejdani; Wes.Cooler@mac.com; keith.finley@duke-energy.com; emjohnson@scdah.state.sc.us;
gilstrapdr@gmail.com
Subject: KT Stakeholder Team: Revised AIP Available
 
Keowee-Toxaway Stakeholder Team,
 
The revised Agreement in Principle is available on KTRel (www.ktrel.com<http://www.ktrel.com>).   Just click on the
document to open it, without checking it out (in other words, please do not edit the version that is up on KTRel).   If you
would like to view it without track changes, save a copy on your computer and "accept" all the edits.
 
Let me know if you have any questions.  *Please provide any comments on the draft AIP to Ken
(kkearns@kearnswest.com) by noon on Friday, May 10th.*
 
Thank you!
Elana
 
Elana Kimbrell
Senior Associate
Kearns & West, Inc.
1110 Vermont Avenue NW Suite #950
Washington, DC 20005
 
Direct line: 202-448-8777
Cell: 808-779-7522
Check out our website: www.kearnswest.com<http://www.kearnswest.com/>
 
Please consider the environment before printing this email, and print double-sided
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From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Dredging
Date: Tuesday, July 02, 2013 7:49:35 AM

Stakeholder team
 
 

From: Mark Hall [mailto:markhall@innova.net] 
Sent: Tuesday, May 14, 2013 4:22 PM
To: Ben Turetzky; 'Cantrell, Mark'
Cc: 'Bill Marshall'; 'Chuck Hightower'; Lineberger, Jeff; 'Bob Swank'; Dan Rankin
Subject: Re: Dredging
 
Folks: As Mark Cantrell indicated, it would be helpful for us to understand the number of docks involved
and the extent of dredging anticipated. After we have a handle on that, the impacts might be predicted.
Please copy DNR with any data along those lines.
 
We all need to keep in mind the fact that that dredges greater than 150 cubic yards are not prohibited.
They just have to go through a different process. Thus, larger dredges are always an option and the
agencies have the opportunity to review them via the permitting process.
 
A final thought- if the allowable dredge amount is increased for any period of time, it would be very,
very difficult to return to a lower limit down the road.
 
Mark
 
Mark W. Hall
Certified Wildlife Biologist and Registered Forester
SCDNR, Jocassee Gorges
206 Laurel Valley Road
Sunset, S.C. 29685
Ph: 864-878-9071
markhall@innova.net (best)
hallm@dnr.sc.gov
 
 
----- Original Message -----

From: Ben Turetzky
To: 'Cantrell, Mark'
Cc: 'Mark Hall' ; 'Bill Marshall' ; 'Chuck Hightower' ; Jeff.Lineberger@duke-energy.com ; 'Bob Swank'
Sent: Tuesday, May 14, 2013 3:57 PM
Subject: RE: Dredging
 
Mark
There is concern among lakeside owners that future severe and extreme level droughts will
render their docks us useable. Duke has the two noted proposals to assist in these cases for some
of the docks. We are not in favor of messing up shallow water habitat and do not propose this as
a solution to all docks. It is recognized that docks in shallow coves will probably never  be able to
extricate themselves e3xcept by the actual FTW process because they still have to comply with
the 1/3 cove rule and 120 ft rule. We are proposing this as a third possibility that may help some
homeowners extricate themselves.
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The same old rules will apply if the areas silt in over the ensuing years.
What prompted this is the latest report to FERC that showed CW dredging in the 500 cubic feet
range and questioned what is different between CW and LK.
Ben
 

From: Cantrell, Mark [mailto:mark_a_cantrell@fws.gov] 
Sent: Tuesday, May 14, 2013 3:05 PM
To: Ben Turetzky
Cc: Mark Hall; Bill Marshall; Chuck Hightower; Jeff.Lineberger@duke-energy.com; Bob Swank
Subject: Re: Dredging
 
Ben and Jeff:
 
Help me understand this proposal - is this for a blanket allowance of an extended threshold
for dredging?  Is this an explicit acknowledgement that a changed reservoir operating
regime will pre-dispose some docks and piers to be shallow or impassable more frequently.
 
 
I.  How many docks are we talking about?  Are we just talking about existing docks?  
Where are these docks and please provide an overlay with the new bathymetry data that has
been collected?  
How much of a difference will this make for each dock?  How often will this occur under
the new regime?  What seasons will navigation be affected   How long will the dredging
enlargement last for each dock basin?  What is the expected refill rate of these dredge
areas?  Please provide an itemized list of docks and how much dredging is needed.
 
II.  How will these areas affect shallow water habitats and fish and wildlife? How will these
increased dredged areas be mitigated?  Who will be responsible for mitigation?  Will the
agencies be requested or allowed to review each additional dredge request?  
 
I generally do not agree that dredging is needed for placement of a dock - if it needs
dredging then it is not a good place for a dock.
I am not inclined to agree with increases in dredging limits, but I am interested in seeing
some more data about the request.
So, convince me with data about the extent of the request, and the potential impacts to fish
and wildlife.  Tell me it is minimal, but show me the data.

thanks,
Mark A. Cantrell
U.S. Fish & Wildlife Service
160 Zillicoa Street
Asheville, NC 28801
828/258-3939, ext 227
mobile:  828/215-1739
 
 
 

On Tue, May 14, 2013 at 2:14 PM, Ben Turetzky <ben826@charter.net> wrote:
I have spoken or emailed all of you on the subject of some relaxation of dredging limit of
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150 cubic yards. The reason for our interest in exploring this avenue is to provide a further
possible alleviation of “land-bound” docks during future extreme droughts. The AIP
already contains two modes of alleviation:

adding 200 square feet or dock area for a two year window to be specified
waiving of the maximum boat dockage limits during extreme droughts

In the course of discussion with the regulatory agencies, I have learned a lot and appreciate
the time that has been spent educating me.

As I understand it, SCDHEC tries to be consistent in allowed dredging
amount with USACE since they are the two regulatory agencies involved and they
also try to maintain the same standards in all lakes in their jurisdiction(s). These are
reasonable processes even though there are a few inconsistencies between SC and
GA on Lake Hartwell.(Question? – what are the rules for the part of CW in South
Carolina since in NC there seems to be a limit in excess of 500 cubic yards – Is that
also applied to SC requests?)

                                Most of the requests for dredging on Lake Keowee are for very close to
the 150 cubic yards.
The only way we see for this issue to be brought to a conclusion is to make a proposal - for
Lake Keowee of 250 cubic yards (not a  scientific or environmental fact based proposal)
and, if necessary, allow it only during the same two year period that Duke-Energy will
allow the additional 200 square feet of dock.
 
Is there any way the regulatory addressees can get together and discuss this possibility?
Thanks
Ben
 
 
 
 



From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Suggested Revised Wording Relative to Nine Times
Date: Wednesday, May 15, 2013 10:02:39 AM

Stakeholder team
 

From: Wes Cooler [mailto:wes.cooler@mac.com] 
Sent: Tuesday, May 14, 2013 3:03 PM
To: Lineberger, Jeff
Cc: Van Whitehead; PerryB@dnr.sc.gov; Bill Marshall; Chris Brink; Ken Kearns; Huff, Jennifer R
Subject: Re: Suggested Revised Wording Relative to Nine Times
 
That sounds good to me.
 
Thx!

Wes Cooler
Sent from my iPad

On May 14, 2013, at 10:03, "Lineberger, Jeff" <Jeff.Lineberger@duke-energy.com> wrote:

Van, Bob, Bill, Wes and Chris,
 
Good morning. I’m sending this draft proposal to your organizations (plus Ken Kearns)
only at this point since SCDNR, Upstate Forever, SC Wildlife Federation and Pickens
County are the required RA Parties to make this happen.
 
A lot of information has been shared since our last Stakeholder Team meeting relative
to what is and isn’t doable at Nine Times. Based on that info, Jen and I are suggesting
that we replace the current Section 6.2.9 in the KT AIP with the attached language. In
short, this proposed wording provides:
 

·        Duke Energy’s funding support this year so the property could be closed on
this year.

·        A simple MOA concept to deal with the issue where the funding recipient
(Naturaland Trust) is not eligible to sign the RA.

·        Some assurances that the property will continue to allow traditional public
recreational uses, including public hunting, at least for the term of the New
License. We feel this is necessary to ensure the positives about conservation
of this property are not negatively impacted by public reaction from the loss
of traditional uses.

·        Opportunities for all Parties to the RA to have reasonable input into the
management plan for the property.

 
We believe this wording addresses all the feedback we’ve heard relative to Nine
Times. Also, since the full $1 million is needed for Nine Times, the fall-back paragraph
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(that was causing heartburn and confusion for other Stakeholder Team members) is
no longer needed.
 
While providing such a large $ contribution right out of the gate after signing the RA
was not what we expected to do, we know that Nine Times is very important and the
window may close, so we’re trying our best to help make this happen.
 
Van – I hope you can discuss this with Naturaland Trust before our final AIP
negotiation meeting tomorrow.
 
If you have questions, please call me at 704-382-5942.
 
Thanks for your continued effort on the KT AIP.
 
Jeff Lineberger

<Nine Times Tract.Draft.5.14.13.docx>



From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Dredging
Date: Wednesday, May 15, 2013 10:02:15 AM

Stakeholder team
 
 

From: Cantrell, Mark [mailto:mark_a_cantrell@fws.gov] 
Sent: Tuesday, May 14, 2013 3:05 PM
To: Ben Turetzky
Cc: Mark Hall; Bill Marshall; Chuck Hightower; Lineberger, Jeff; Bob Swank
Subject: Re: Dredging
 
Ben and Jeff:
 
Help me understand this proposal - is this for a blanket allowance of an extended threshold
for dredging?  Is this an explicit acknowledgement that a changed reservoir operating regime
will pre-dispose some docks and piers to be shallow or impassable more frequently.
 
 
I.  How many docks are we talking about?  Are we just talking about existing docks?  
Where are these docks and please provide an overlay with the new bathymetry data that has
been collected?  
How much of a difference will this make for each dock?  How often will this occur under the
new regime?  What seasons will navigation be affected   How long will the dredging
enlargement last for each dock basin?  What is the expected refill rate of these dredge areas?
 Please provide an itemized list of docks and how much dredging is needed.
 
II.  How will these areas affect shallow water habitats and fish and wildlife? How will these
increased dredged areas be mitigated?  Who will be responsible for mitigation?  Will the
agencies be requested or allowed to review each additional dredge request?  
 
I generally do not agree that dredging is needed for placement of a dock - if it needs dredging
then it is not a good place for a dock.
I am not inclined to agree with increases in dredging limits, but I am interested in seeing
some more data about the request.
So, convince me with data about the extent of the request, and the potential impacts to fish
and wildlife.  Tell me it is minimal, but show me the data.

thanks,
Mark A. Cantrell
U.S. Fish & Wildlife Service
160 Zillicoa Street
Asheville, NC 28801
828/258-3939, ext 227
mobile:  828/215-1739
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On Tue, May 14, 2013 at 2:14 PM, Ben Turetzky <ben826@charter.net> wrote:
I have spoken or emailed all of you on the subject of some relaxation of dredging limit of 150
cubic yards. The reason for our interest in exploring this avenue is to provide a further
possible alleviation of “land-bound” docks during future extreme droughts. The AIP already
contains two modes of alleviation:

adding 200 square feet or dock area for a two year window to be specified
waiving of the maximum boat dockage limits during extreme droughts

In the course of discussion with the regulatory agencies, I have learned a lot and appreciate
the time that has been spent educating me.

As I understand it, SCDHEC tries to be consistent in allowed dredging amount
with USACE since they are the two regulatory agencies involved and they also try to
maintain the same standards in all lakes in their jurisdiction(s). These are reasonable
processes even though there are a few inconsistencies between SC and GA on Lake
Hartwell.(Question? – what are the rules for the part of CW in South Carolina since
in NC there seems to be a limit in excess of 500 cubic yards – Is that also applied to
SC requests?)

                                Most of the requests for dredging on Lake Keowee are for very close to
the 150 cubic yards.
The only way we see for this issue to be brought to a conclusion is to make a proposal - for
Lake Keowee of 250 cubic yards (not a  scientific or environmental fact based proposal) and,
if necessary, allow it only during the same two year period that Duke-Energy will allow the
additional 200 square feet of dock.
 
Is there any way the regulatory addressees can get together and discuss this possibility?
Thanks
Ben
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Location: 

9:30 AM 

10:00 AM 

10:30 AM 

12:00 N 

12:45 PM 

4:00 PM 

Keowee-Toxaway Hydro Relicensing 
(FERC Project No 2503) 

KEOWEE-TOXAWAY STAKEHOLDER TEAM MEETING 

Wednesday, May 15, 2013 

AGENDA 

Duke Energy Wenwood Operations Center 
425 Fairforest Way 
Greenville, SC 29607 

Preliminaries 

• Introductions 

• Safety Brief 

• Announcements 

• Meeting Summary Approval 
• Action Items 

• Relicensing Schedule 

• Agenda Review 

Public Session 

Update on AlP Open House 

Update to CHEOPS Operating Scenario I Performance Measures 

AI P Action Items 

Comments and Proposed Edits to the Draft AlP 

Lunch 

Comments and Proposed Edits to the Draft AlP, cont'd 

Final Reviews Prior to "Pencils Down" 

Wrap Up 

Adjourn 
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Stakeholder Team Meeting Summary 

Keowee-Toxaway Hydro Project Relicensing 

FERC No. 2503 

Date: Wednesday, May 15, 2013 
Location: Duke Energy Wenwood Operations Center 

Team Members and Special Participants Present 
Jim Schoonover, AQD Elizabeth Johnson, SCDAH 
Chuck Smith, AQD Erin Owen, SCDHEC 
Jen Huff, Duke Energy Bill Marshall, SCDNR 
Jeff Lineberger, Duke Energy Mark Dudley, SCDPRT 
Bob Swank, FOLKS Bob Faires, Seneca Light & Water 
Ben Turetzky, FOLKS Wes Cooler, SC Wildlife Federation 
K.C. Price, Greenville Water Tony Niemeyer, The Reserve at Lake 
Tom Berenz, Keowee Vineyards Keowee 
Jim Burgner, Keowee Vineyards Van Whitehead, Upstate Forever 
Art Holbrooks, Oconee County Sandy Campbell , USACE 
Chris Brink, Pickens County Tim Roberson, Warpath Development 
Marshall Brown, Pickens County 
David Gilstrap, Pickens Co. Water 

Authority 

Facilitators 
Ken Kearns, Kearns & West Elana Kimbrell , Kearns & West 

Team Members and Special Participants Not Present 
Anderson Chamber NOAA Fisheries 
Eastern Band of Cherokee Indians USFWS 

Other Participants 
Hugh Barwick, Duke Energy 
Ed Bruce, Duke Energy 

Meeting Times: 9:35 a.m. - 4:00 p.m. 

Keith Finley, Duke Energy 
George Galleher, Duke Energy 

1. Kearns opened the meeting by welcoming participants, providing a safety briefing , 
and asking for announcements. He announced the new representative of SCDAH 
on the Stakeholder Team, Elizabeth Johnson, who is taking over for Rebekah 
Dobrasko. Kearns stated the April 17 and 22 meeting summaries are available on 
KTRel, and asked for comments on them. A few comments were made to them 
online, which will be incorporated. There were no further comments, so they will be 
marked as approved. 

Action Item: Kimbrell will mark the April 17 and 22 Stakeholder Team Meeting 
summaries as approved on KTRel. 

2. Kearns noted the other action items would be addressed throughout the meeting. 

3. Kearns briefly presented a PowerPoint of the Integrated Licensing Process (ILP) 
schedule (see www.ktrel.com foracopyofthepresentation).This meeting marked 
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the "pencils down" deadline for the Agreement in Principle (AlP). Stakeholders have 
until July 17 to obtain agreement within their organization as to their level of 
concurrence with the AlP. 

Update on AlP Open House 

4. Kearns provided a short update on the upcoming AlP Open House. Huff distributed 
a Save the Date to the newsletter email list (including the Mountain Lakes 
Community Association, which forwarded it to its networks). Duke Energy will also 
issue a press release on Friday, May 17 to notify the public the AlP is available on 
the public Duke Energy website, along with a summary of the AlP. The Stakeholder 
Team was reminded to advertise the Open House to their members. 

5. Smith suggested the press release should be distributed in time to publish it in the 
Saturday edition of the Seneca Journal, as they don't publish again until Tuesday. 
Lineberger mentioned Duke Energy could notify the paper before Friday that the 
press release will be coming. 

6. Kearns encouraged those stakeholders not volunteering at a specific table to come 
to the Open House for as long as they can to walk around and talk to people. 

Update to CHEOPS Operating Scenario I Performance Measures 

7. Bruce reviewed the background on the CHEOPS modeling. At the last Stakeholder 
Team Meeting on April 22, the Stakeholder Team agreed to use the recommended 
operating scenario called "Blend 20 v2" in the AlP. Since then, HDR has reviewed 
the draft AlP, particularly the sections on water quantity and the Low Inflow Protocol , 
to be sure the model accurately reflected all aspects of the AlP. Two components of 
the modeling were found to be remnants of the earlier scenarios, so these were 
changed to match the current AlP (see www.ktrel.com for a copy of the 
presentation). Bruce handed out updated versions of the Performance Measures 
sheets reflecting the output of the updated model, as well as a copy of the 
PowerPoint. 

8. Bruce explained the resulting changes in the model's output were very slight. One 
small difference was in the number of days in each stage of the LIP, which was a 
positive change: there were fewer days spent in Stage 3 and more days in Stage O. 

9. The Basin is already following the Interim LIP, which is similar to the LIP that is in the 
AlP. Duke Energy does not decide whether the Basin is in a drought condition or not; 
collaboratively-defined, objective triggers determine the drought stage. Having a 
Drought Management Advisory Group in place should be of additional help in 
providing a consistent message across the Basin to the public. 

10. Campbell pointed out that, even when there is coordination between groups, they 
may still follow their own processes and these may diverge from one another. In the 
last drought, of the states participating in the USACE's drought management calls, 
one state declared a severe drought while another didn't publicly recognize the 
drought at all. 

11 . It was clarified that the USACE Drought Conservation Plan will not necessarily be 
revised to be consistent with the LIP. This is yet to be determined. 

Revisions to the AlP 

12. Kearns indicated he received a number of comments on the last version of the AlP 
by the May 10 deadline. Most of these were not substantive. He revised the AlP with 
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these changes and posted it on KTRel. The group reviewed the substantive 
changes, including those in a handout from Duke Energy with revised text for Section 
6.2.9, and made changes together contemporaneously. The group also reviewed the 
AlP in its entirety for any final additional edits. 

Action Item: Kearns will post the revised AlP on KTRel after the meeting. 

Action Item: Stakeholders will review the revised AlP and send any final 
comments to Kearns by 2:00pm on May 16. 

Action Item: Duke Energy will post the AlP on its public website on Friday, May 17. 

Action Item: Stakeholders are to review the AlP with their organizations to develop 
their levels of consensus on the AlP. 

Summary of Action Items 

13. Kimbrell will mark the April 17 and 22 Stakeholder Team Meeting summaries as 
approved on KTRel. 

14. Kearns will post the revised AlP on KTRel after the meeting. 

15. Stakeholders will review the revised AlP and send any final comments to Kearns by 
2:00pm on May 16. 

16. Duke Energy will post the AlP on its public website on Friday, May 17. 

17. Stakeholders are to review the AlP with their organizations to develop their levels of 
consensus on the AlP. 
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From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: KT AIP - ROFO
Date: Friday, May 17, 2013 7:56:16 AM

Stakeholder team
 

From: Bill Marshall [mailto:MarshallB@dnr.sc.gov] 
Sent: Thursday, May 16, 2013 2:30 PM
To: Huff, Jennifer R; vwhitehead@upstateforever.org; Bob Perry
Cc: Lineberger, Jeff; Ken Kearns; Elana Kimbrell
Subject: RE: KT AIP - ROFO
 
Jen, I'm just now seeing your message and the proposed wording appears to be fine. Thank you.
 
Bill
 

From: Huff, Jennifer R [mailto:Jennifer.Huff@duke-energy.com] 
Sent: Thursday, May 16, 2013 11:40 AM
To: Bill Marshall; vwhitehead@upstateforever.org; Bob Perry
Cc: Lineberger, Jeff; Ken Kearns; Elana Kimbrell
Subject: KT AIP - ROFO
 
As I committed to do yesterday, I reviewed our revised ROFO wording with one of our real estate
attorneys this morning.  She informed me that we had managed to create something that was no
longer a ROFO (just proves that the meeting probably went too long and we’d used up all our good
thoughts earlier in the day) and she doesn’t really know what it would be called.  Anyway, after
explaining the concern that we don’t want to terminate Duke Energy’s obligation to retain lands
stipulated elsewhere in the RA, she believes modifying the final sentence of Paragraph 1 as shown
below should address that interest.  This is basically the wording we started with yesterday, but
without the final clause.
 
Proposed wording: “In the event the parties are unable to reach agreement and execute a binding
purchase and sale agreement within sixty (60) days of Grantee's notice to Grantor, then Grantee's
right of first offer shall remain in effect as specified in Paragraph 4. expire and be of no further
force and effect.”
 
This is the wording Ken will include in the AIP unless someone wants to revert back to the wording
we started with yesterday.  Need to know your thoughts by 2:00 so we can meet the deadlines we
discussed yesterday.
 
Feel free to give me a call if you want to discuss further.
 
Jen Huff
Water Strategy & Hydro Licensing
980.373.4392
 

mailto:/O=DUKEENERGY/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=JAR1434
mailto:Nancy.Jessen@duke-energy.com
mailto:Jennifer.Huff@duke-energy.com
mailto:vwhitehead@upstateforever.org


From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: KT AIP - ROFO
Date: Thursday, June 13, 2013 8:49:53 AM

Stakeholder team
 

From: Van Whitehead [mailto:vwhitehead@upstateforever.org] 
Sent: Thursday, May 16, 2013 12:06 PM
To: Huff, Jennifer R
Cc: Bill Marshall; Bob Perry; Lineberger, Jeff; Ken Kearns; Elana Kimbrell
Subject: Re: KT AIP - ROFO
 
Jen,
 
Thank you for following up on that.  I think that looks fine from my perspective.
 
As it now stands, the Right of First Offer does not suggest that it is changing Duke's
contractual commitments to the rest of the stakeholders - the 6.2.X use limitations. It would
be expected that even if the property is sold to someone other than DNR, the new owner
would have to agree to honor those term-of-license limitations.
 
Van
 
Van
 

On Thu, May 16, 2013 at 11:39 AM, Huff, Jennifer R <Jennifer.Huff@duke-energy.com>
wrote:
As I committed to do yesterday, I reviewed our revised ROFO wording with one of our real
estate attorneys this morning.  She informed me that we had managed to create something
that was no longer a ROFO (just proves that the meeting probably went too long and we’d
used up all our good thoughts earlier in the day) and she doesn’t really know what it would
be called.  Anyway, after explaining the concern that we don’t want to terminate Duke
Energy’s obligation to retain lands stipulated elsewhere in the RA, she believes modifying the
final sentence of Paragraph 1 as shown below should address that interest.  This is basically
the wording we started with yesterday, but without the final clause.
 
Proposed wording: “In the event the parties are unable to reach agreement and execute a
binding purchase and sale agreement within sixty (60) days of Grantee's notice to Grantor,
then Grantee's right of first offer shall remain in effect as specified in Paragraph 4. expire and
be of no further force and effect.”
 
This is the wording Ken will include in the AIP unless someone wants to revert back to the
wording we started with yesterday.  Need to know your thoughts by 2:00 so we can meet the
deadlines we discussed yesterday.
 
Feel free to give me a call if you want to discuss further.
 
Jen Huff
Water Strategy & Hydro Licensing

mailto:/O=DUKEENERGY/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=JAR1434
mailto:Nancy.Jessen@duke-energy.com
mailto:Jennifer.Huff@duke-energy.com


980.373.4392
 

 
--
Van Whitehead
Deputy Director
Upstate Forever
 
507 Pettigru Street
Greenville, SC 29601
 
Phone: (864) 250-0500, ext. 31
Fax: (864) 250-0788

Upstate Forever's mission is promote sensible growth and protect special
places in the Upstate region of South Carolina.  Please join us!  To become a
member, visit http://join.upstateforever.org.  Thank you for your support!

tel:980.373.4392
http://join.upstateforever.org/
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From: 
Sent: 
To: 

Cc: 

Subject: 
Attachments: 

Categories: 

Ken Kearns [kkearns@kearnswest.com] 
Friday, May 17, 20131:20 PM 
Aaron Gadsby; Art Holbrooks; Ben Turetzky; Ben Turetzky; Bill Bailey; Bill Marshall; Bill Smith; 
Faires, Rick - seneca.sc; Bob Swank; Buddy Thompson; Chris Brink; Chris Starker; Chuck 
Hightower; Chuck Smith; Dave Hargett; gilstrap4@gmail.com; David Bereskin; Dyke Spencer; 
Elana Kimbrell; emjohnson@scdah.state.sc.us; Erin Owen; 
George.O.Bramlette@usace.army.mil; Lineberger, Jeff; Huff, Jennifer R; Jim Burgner; Jim 
Schoonover; Juan Brown; K.C. Price; Mark Cantrell; Mark Dudley; 
marshallb@co.pickens.sc.us; Mike.Mastry@noaa.gov; Phil Gaines; 
Prescott.Brownell@noaa.gov; Sandra.M.Campbell@usace.army.mil; Tom Berenz; Tim 
Roberson; Tony Niemeyer; Tyler Howe; Van Whitehead; Elizabeth Johnson; Vivianne Vejdani; 
Wes.Cooler@mac.com 
Finley, Keith A; Garrison, Brett A; Bruce, Ed; Galleher, George A; Hall, Joe S; Reagan, Kelvin 
K; Styer, Tami C; Barwick, Hugh; Jessen, Nancy S; Jolley, Scott; Ken Kearns 
KT AlP Posted and Misc Info 
5-17-13 K-T relicensing open house. pdf; AlP Summary.pdf 

action required 

KT Stakeholder Team Members 

The May 1S, 2013 Agreement in Principle was posted to Duke Energy's web site yesterday afternoon. The link below will 
get you there. 

I've attached the Duke Energy press release about the AlP and the upcoming May 22 Open House. I think the release 
was sent earlier today (Fri). (BTW: my quote was far more laudatory about your efforts, but it had to be shortened to 
keep length of the release in check) . 

I've also attached an AlP Summary that will be posted to the Duke Energy web site probably later today. It's pretty long, 
but the AlP contains a lot of good things. It may be that we'll need a summary of the summary in the near future. 

Congratulations to all of you. The AlP is a fine piece of work. 

See you all at the May 22 open house. More information will be sent about it will be sent later. 

Ken 

http://www.duke-energy.com/pdfs/ KT AlP Agreement in Principle.pdf 

http://www.duke-energy.com/pdfs/ KT AlP Agreement in Principle.pdf 
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News Release 

Contact: Erin Culbert 
24-Hour: 800.559.3853 
May 17, 2013 

(~ DUKE 
ENERGY. 

Duke Energy and hydro relicensing stakeholders to host open house 

SENECA, S.C. - Duke Energy and other hydro relicensing stakeholders invite 
residents to attend a community open house May 22 to learn more about a recently 
completed agreement-in-principle (AlP) related to future operations for the Keowee
Toxaway Hydroelectric Project. 

The AlP is a non-binding agreement among stakeholders outlining proposed 
hydroelectric operations, lake level management, recreational amenities, regional 
drought response and other considerations for the next 30 to 50 years. 

The agreement is a major milestone toward shaping future operations of Lake Jocassee 
and Lake Keowee, as well as managing related natural resources. 

More than 40 stakeholders representing 22 organizations, agencies and community 
groups have been working since 2009 to study hydro operations and natural resources 
in the Keowee-Toxaway Hydroelectric Project, as well as other stakeholder interests 
and additional factors. 

Stakeholders completed the AlP this week after extensive studies and negotiations 
under way since September 2012. 

Duke Energy's federal license for the Keowee-Toxaway Hydroelectric Project includes 
Keowee Hydroelectric Station, Lake Keowee, Jocassee Pumped Storage Station and 
Lake Jocassee. 

Those interested in learning more about the contents of the AlP are invited to attend the 
May 22 open house from 4 to 8 p.m. at the Clemson University Madren Center at 230 
Madren Center Drive, Clemson, S.C. 

Study information will be available, as will experts who can answer questions and 
gather input. The AlP and other relicensing information are available at 
http://www.duke-energy.com/lakes/keowee-toxaway-relicensi ng. asp. 

"These stakeholders spent hundreds of hours learning about relicensing, hydro 
operations and the broad interests in the community, in addition to their own," said Ken 
Kearns, stakeholder team facilitator. "They were well prepared to shape these locally 
developed recommendations for the new license." 

Stakeholder team members currently are discussing the AlP with their respective 
constituencies to determine their organizations' level of support. Duke Energy will invite 

Duke Energy Corporation I P.O. Box 1009 1 Charlotte, NC 28201-1009 
www.duke-energy com 



Duke Energy News Release 

stakeholder team members to sign the AlP in mid-July and provide their rating of how 
well the AlP meets their organizations' interests. 

The stakeholder team will then convert the AlP to the official relicensing agreement 
(RA), a binding contractual agreement among stakeholders. 

Duke Energy will invite stakeholder team members to sign the RA in late November 
2013, and it will be included with the license application the company will submit to the 
Federal Energy Regulatory Commission in August 2014. 

2 

Duke Energy Carolinas owns nuclear, coal-fired, natural gas and hydroelectric 
generation. That diverse fuel mix provides approximately 20,000 megawatts of owned 
electric capacity to approximately 2.4 million customers in a 24,OOO-square-mile service 
area of North Carolina and South Carolina. 

Headquartered in Charlotte, N.C., Duke Energy is a Fortune 250 company traded on the 
New York Stock Exchange under the symbol DUK. More information about the 
company is available at www.duke-energy.com. 

### 



Keowee-Toxaway (KT) Hydroelectric Project Relicensing 

Summary of the Stakeholder Team's May 15, 2013, Agreement-in-Principle 

Duke Energy received its Existing License from the Federal Energy Regulatory Commission (FERC) in 
1966 authorizing the construction and operation of Lake Jocassee, Lake Keowee, Jocassee Pumped 
Storage Station, and Keowee Hydro Station. The Existing License expires in August, 2016. 

FERC's relicensing process encourages people with interests in hydroelectric projects to work together 
and recommend the balance they would prefer FERC to adopt in the New License - a balance that would 
represent the "best future" for the Project that is developed locally rather than by the FERC. 

Local recommendations carry much more weight with the FERC if they're supported by a broad 
representation of local stakeholders including the agencies charged with overseeing the applicable laws. 
At the core of this local process is the Keowee-Toxaway Stakeholder Team with 40 representatives from 
22 organizations including environmental, water quality, and conservation organizations; local 
governments; homeowner groups; lake-area developers; water suppliers; a Tribe; four state resource 
agencies, four federal agencies, and Duke Energy. Even more stakeholders have participated in seven 
Resource Committees charged with developing, overseeing, and analyzing the 14 FERC-required 
studies. 

Beginning in September 2012 with editing and reshaping Duke Energy's initial draft proposal (called a 
Trial Balloon), stakeholders have prepared for and participated in 12 all-day Team meetings (and many 
other committee meetings) to craft the May 15, 2013, Agreement-in-Principle (AlP) detailing how the 
Project should be managed. The Stakeholder Team representatives except regulatory agencies 
classified as Special Participants will now present the AlP to their boards, members, councils, 
management, etc., that will evaluate the recommendations and then, by July 17, 2013, indicate their level 
of consensus with the AlP on a five-point scale. Afterward, the Stakeholder Team will help convert the 
AlP into a formal binding contract called the Relicensing Agreement, which will be submitted to the FERC 
along with Duke Energy's Application for the New License. By November 29, 2013, after another two
month review, the Stakeholder Organizations will have the opportunity to sign and thereby become 
Parties to the Relicensing Agreement. 

Below are highlights of the May 15, 2013 non-binding AlP. 

LAKE LEVELS DURING NORMAL PERIODS (Section 2.0) 

During normal (non-drought) conditions, Duke Energy will maintain lake levels between the following 
maximum and minimum levels: 

Reservoir 
Normal Maximum Elevation Normal Minimum Elevation 

(ft local datum I ft AMSL) (ft local datum 1 ft AMSL) 

Lake Jocassee 100.0/1110.0 86.0 11096.0 

Lake Keowee 100.0/800.0 96.01796.0* 

AMSL = Above Mean Sea Level 
*Approximately one foot higher than current operation 

AlP: May 15, 2013 



SUPPORT FOR WATER DEMANDS ON PROJECT RESERVOIRS (Section 3.0) 

Current and Future Water Needs Guide Decisions - Acknowledge existing and projected future (through 
2066) water withdrawals in the Upper Savannah River Basin were considered and will be considered 
when evaluating proposals for additional Project water use 

Protect and Enhance Usable Water Storage - Proposed new, expanded, or rebuilt water intakes must be 
designed to operate with the lake as low as the hydro station can operate or justified for a shallower 
elevation 

Minimize Water User Conflicts - Duke Energy will not authorize any municipal or industrial water supply 
intakes in Lake Jocassee and will require the evaluation of partnerships and interconnections in 
conjunction with proposed new water intakes on Lake Keowee 

New Operating Agreement (NOA) - Duke Energy will pursue a NOA with US Army Corps of Engineers 
(USACE) and Southeastern Power Administration (SEPA) that: 

• Is consistent with Relicensing Agreement, including the Low Inflow Protocol (LIP) 

• Incorporates the water available in the Bad Creek and Richard B. Russell Reservoirs into the storage 
calculations 

• Doesn't penalize the KT Project when USACE lakes are drawn down for maintenance 

Water Resource Planning - Duke Energy will provide one-time funding of $500,000 to support water 
quantity planning and management initiatives in the Savannah River Basin 

LOW INFLOW PROTOCOL (LIP) (Section 3.0, Attachment B) 

The LIP will provide a Project-wide, coordinated response to droughts. It is a drought response procedure 
that defines five stages of increasingly severe drought (0, 1,2, 3 and 4) based on well-defined, objective 
triggers. The triggers are combinations of the storage in Duke Energy's reservoirs, the current level 
defined by the USACE's Drought Contingency Plan, and meteorological conditions as indicated by the US 
Drought Monitor and US Geological Survey's streamflow gages in the area. 

The LIP also defines actions to decrease the volume of water leaving Duke Energy's reservoirs as the 
severity of a drought increases. There are only three ways to do this: 1) reducing water releases from 
Lake Keowee into the USACE's Hartwell Lake; 2) reducing water supplier withdrawals by encouraging 
their customers to implement water conservation measures and 3) reducing withdrawals by lake 
neighbors for lawn irrigation. Water also leaves the reservoirs through evaporation, hydro unit leakage, 
dam seepage, and ground water infiltration, but these are not controllable. 

The following three actions are taken at each more severe drought stage after Stage O. 

• Reduce the maximum weekly water release to the USACE 

• Reduce water supplier withdrawals 
• Reduce the lower elevation of the operating ranges for Lake Keowee and Lake Jocassee 

At the worst drought condition (Stage 4), the minimum elevation for Lake Keowee and Lake Jocassee 
decreases to these Critical Reservoir Elevations: 

• Jocassee: Critical Reservoir Elevation of 70.0 ft local datum 11080 ft AMSL (Le., maximum 
drawdown of 30 ft) 

• Keowee: Critical Reservoir Elevation of 90.0 ft local datum 1790 ft AMSL (Le., maximum 
drawdown of 10 ft). Note: this elevation will become effective in 2019. Prior to then, the Critical 
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Reservoir Elevation will be 94.6 ft local datum / 794.6 ft AMSL. The Existing License permits a 25 
ft drawdown; under the New License, the maximum drawdown would not exceed 10 ft. 

• Lake Keowee and Lake Jocassee will be drawn down together 

• Lake Keowee's elevation will be kept at or above 91.5 ft local datum / 791.5 ft AMSL until Duke 
Energy's usable storage reaches 12 percent, at which time no further water releases will be made 
from Lake Keowee to support downstream water needs 

• Duke Energy, water suppliers, and appropriate federal and state agencies will form a Keowee
Toxaway Drought Management Advisory Group to promote coordinated actions and communications 
during droughts 

• All Parties to the Relicensing Agreement and any future water intake owners on the Project have 
responsibilities under the LIP 

• All Parties will encourage water intake owners on the downstream USACE Reservoirs to implement 
water conservation measures similar to the LIP 

NOTIFICATION AND CONSULTATION DURING MAiNTAINANCE AND EMERGENCY SITUATIONS 
(Section 4.0, Attachment C) 

The Maintenance and Emergency Protocol (MEP) anticipates situations when it may not be possible to 
meet normal license conditions, identifies organizations that will be notified and consulted, and provides 
the procedures for doing so. Some examples of these situations include hydro unit outage; dam safety 
emergency; energy, voltage, or capacity emergency; lake drawdown for maintenance; high water events; 
and support for local or regional emergencies. 

HISTORIC PROPERTIES (Section 5.0) 

Archaeological and historic sites within the Project Boundaries are important parts of the region's identity 
and will be protected under a new Historic Properties Management Plan developed in collaboration with 
State and Tribal Historic Preservation Offices and others under guidance of the National Historic 
Protection Act. Known sites will be protected and plans to deal with newly discovered sites will be in 
place. 

Working with the SC State Historic Preservation Office, the Eastern Band of Cherokee Indians, and the 
SC Department of Parks, Recreation and Tourism (SCDPRT), Duke Energy will develop interpretive 
signage and displays at the Jocassee Gorges Visitor Center and selected Project Access Areas and 
create a traveling exhibit available for various visitor centers, exhibits, and schools to help visitors better 
understand the history of the area. The history of the Cherokees and the development of the area's 
hydroelectriCity will be included in this information. 

PUBLIC RECREATION (Section 6.0) 

Most of the new amenities under the current Recreation Management Plan (RMP) approved by the FERC 
on July 19, 2010, have already been installed and are being used by people enjoying the lakes. Duke 
Energy will file a new RMP with the application for the New License that will include additional amenities 
to be completed during the first 10 years of the New License. 

• Devils Fork State Park - New courtesy dock at the main ramps, designated area for divers 

• Double Springs Campground - Add approximately 25 acres, lease it to SCDPRT, provide toilet and 
12 additional campsites 
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• Keowee Town Access Area - Trails, designated parking, signage to support wildlife viewing and bank 
fishing 

• Fall Creek Access Area - Trails, designated parking, signage to support wildlife viewing and bank 
fishing 

• Mile Creek County Park - Up to ten primitive campsites and up to five bank fishing stations 

• New Access Areas on Lake Keowee - Designate High Falls II (36.19 ac) and Mosquito Point (10.25 
ac) as reserved for future public recreation needs 

• Keowee-Toxaway State Park - Develop camping and non-motorized boating facilities at 15-acre lake, 
connect the park to municipal water, pave an access road to a new primitive camping area, and 
construct 10 primitive campsites, 3 camping cabins, a canoe/kayak launch, a new parking area, event 
cabin, outdoor gathering space with firepit, a fishing pier using the existing bridge abutment, a picnic 
pavilion, a portage around the existing water-retaining structure impounding 15-acre lake, and 2 
bathhouses 

• Existing Access Area Leases - Extend existing access area leases for term of New License for High 
Falls County Park, Mile Creek County Park, Warpath Marina (with caveats), Devils Fork State Park, 
and South Cove County Park 

• New Access Area Leases - Offer new leases for Bootleg Access Area to the SC Department of 
Natural Resources (SCDNR); Crow Creek Access Area to Pickens County; and 15-acre lake at 
Keowee-Toxaway State Park to SCDPRT; and Fall Creek, Keowee Town, Stamp Creek and Cane 
Creek to Oconee County 

• Island Ownership - Retain Duke Energy ownership of all islands for term of New License for public 
recreation use 

• Bank Fishing - Designate all portions of the Project Access Areas as available for bank fishing except 
for minimal areas needed for safety and user conflict management 

• Future RMP Revisions -In every 12th year of the New License, conduct a new Recreation Use and 
Needs Study if needed and revise the RMP if necessary 

• Commercial Facility Restrictions - Duke Energy will not use or permit lessee use of commercial 
recreation amenities at the Crow Creek, Cane Creek and Stamp Creek Access Areas 

• World of Energy Picnic and Fishing Access Area - designate a trail for angler access to the Oconee 
Nuclear Station discharge canal and operate and maintain the existing picnic and fishing facilities 
near the World of Energy for public recreation 

Land Conservation (Section 6.0) 

• Nine Times Tract - Duke Energy will provide $1,000,000 to support acquisition of the Nine Times 
Tract (1,648 ac) by Naturaland Trust 

• Oconee County Conservation Bank -- Duke Energy will provide $600,000 to the Oconee County 
Conservation Bank 

• Sassafras Mountain Observation Tower - Duke Energy will provide $500,000 to SCDNR to support 
construction of an observation tower, restrooms and interpretive signage at Sassafras Mountain 

• Leased Land Areas - Duke Energy will offer low-cost leases to SCDNR for the Licklog (46 ac), 
Dismal Creek (21 ac), Fishers Knob (45 ac), and the Laurel Preserve (500 ac) tracts for term of New 
License 

• Land Use Restrictions - Duke Energy will restrict use of the Jocassee Spillway Tract, Bad Creek 
South Tract, and the Jocassee East Tract to supporting power production, power transmission, and 
public recreation 

• Land Purchase Opportunities (Attachment F)- SCDNR will have the opportunity to purchase the 
Jocassee East, Laurel Preserve, Bad Creek South, Jocassee Spillway, Licklog, and Dismal Creek 
tracts if Duke Energy determines it no longer needs the properties during the term of the New License 
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Recreation User Education and Outreach Partnerships (Section 6.0) 

• Safe Boating - Duke Energy will support an annual community safe boating educational effort in the 
Project area 

• Environmental Education - Duke Energy will provide $10,000 per year to Oconee County and 
$10,000 per year to Pickens County to support elementary and middle school education on 
environmental stewardship and litter prevention 

• Litter Collection - Duke Energy will support semi-annual litter collection on Project islands 

SHORELINE MANAGEMENT (Section 7.0) 

Shoreline Management Plan - The new Shoreline Management Plan will be effective on September 1, 
2014, and will be reviewed and updated as necessary every ten years 

Unencapsulated Foam Flotation - All unencapsulated foam flotation will be removed from residential boat 
docks on Lake Jocassee and Lake Keowee no later than September 1, 2018 

Increase Maximum Dock Surface - There will be a window of opportunity for owners of previously 
approved existing docks to increase the maximum allowed surface area of their dock by up to 200 square 
feet if needed to reach deeper water during severe droughts 

Follow the Water - Docks can be moved to follow the water during LIP Stages 2, 3, and 4 

Commercial Marina Restrictions - Future commercial marinas will only be allowed on Lake Keowee's "big 
water." No commercial marinas will be permitted in the narrower portions of the Cane Creek, Crooked 
Creek, Stamp Creek, or Crow Creek arms of Lake Keowee. No commercial marinas will be permitted on 
Lake Jocassee. 

Shoreline Erosion Stabilization - Duke Energy will stabilize actively eroding sites on nine Lake Keowee 
islands plus the east side of Fall Creek peninsula and two future recreation sites, High Falls II and 
Mosquito Point. More than 12,500 feet of shoreline will be stabilized with rip-rap enhanced to provide 
additional aquatic and wildlife habitat. 

SPECIES PROTECTION (Section 8.0, Attachment D) 

Project Headwaters Research - Habitat and species research on Project headwater streams will be 
enhanced by a one-time Duke Energy contribution of $100,000 to SCDNR for matching research grants 

Trout Fishery - Duke Energy will monitor the oxygenated, cool water elevation band for the trout fishery in 
Lake Jocassee 

Black Bass Spawning - Except during droughts or emergencies, Duke Energy will operate the Project to 
support black bass spawning between April 1 and May 15 

Protecting Special Species - Although study of the area's aquatic, botanical, and wildlife species and 
habitat showed rich and thriving communities, no Threatened or Endangered species were found within 
the Project Boundaries. If found in the future, Duke Energy will implement formal species protection 
plans. Duke Energy will protect known sites in the Project Boundaries with Special Status Species and 
botanical Priority Species through its SMP Shoreline Classifications, sign age, and other restrictions. 

Habitat Enhancement Program (HEP) - Duke Energy will establish a program to create, enhance, and 
protect aquatic and wildlife habitat within the watershed flowing into the Project Reservoirs. Non-profit and 
governmental organizations will submit proposals to a Proposal Review Committee that will recommend 
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appropriate proposals for funding. Duke Energy will provide $1,050,000 initially to fund the HEP and 
these funds will supplemented by fees paid by lake use permit applicants. 

WATER QUALITY (Section 9.0, Attachment E) 

Dissolved Oxygen Concentrations - Formal studies confirm what's already known: Lake Keowee and 
Lake Jocassee have excellent water quality, especially concentrations of dissolved oxygen (DO) which is 
particularly important to the ecological heath of the lakes. Even though DO will remain higher than state 
standards due to the design of the dams, Duke Energy will monitor DO annually for the month of August 
and report the results to the SC Department of Health and Environmental Control. 

Source Water Protection Program - With $1,050,000 in seed money from Duke Energy, a new non-profit 
group will be formed to develop projects to monitor and maintain superior water quality at Lake Keowee 
and Lake Jocassee. Potential projects include adapting state-of-the-art watershed models to the KT area 
to anticipate potential water quality threats, regularly monitoring water quality, and instituting a septic tank 
repair program. 
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Jessen. Nancy 5 

From: Huff, Jennifer R 
Sent: 
To: 

Thursday, June 13, 20138:53 AM 
Jessen, Nancy S 

Subject: 
Attachments: 

Categories: 

Stakeholder team 

FW: AlP Open House FAQ 
AlP open house QAdocx 

action required 

From: Ken Kearns [mailto:kkearns@kearnswest.com] 
Sent: Tuesday, May 21, 2013 1:40 PM 
To: Art Holbrooks; Ben Turetzky; Ben Turetzky; Bill Marshall; Faires, Rick - seneca.sc; Buddy Thompson; Chris Brink; 
Chuck Smith; Dave Hargett; Dyke Spencer; Elana Kimbrell; Erin Owen; Jim Burgner; Jim Schoonover; Juan Brown; K.C. 
Price; Mark Dudley; marshallb@co.pickens.sc.us; Phil Gaines; Sandra.M.Campbell@usace.army.mil; Tom Berenz; Tim 
Roberson; Tony Niemeyer; Van Whitehead; Vivianne Vejdani; Wes.Cooler@mac.com; gilstrapdr@gmail.com 
Cc: Elana Kimbrell; Huff, Jennifer R 
Subject: FW: AlP Open House FAQ 

Here's the Q&A. We can talk briefly about our Charter and address any last minute questions at our group briefing just 
before we open the doors. 

I look forward to seeing you tomorrow and hope some other people show up too. 

Ken 
703-639-0107 
202-255-2525 mobile 

From: Huff, Jennifer R [mailto:Jennifer.Huff@duke-energy.com] 
Sent: Tuesday, May 21,2013 1:11 PM 
To: Ken Kearns; Elana Kimbrell 
Cc: Finley, Keith A; Culbert, Erin B; Lineberger, Jeff 
Subject: AlP Open House FAQ 

Please distribute the attached to the non-Duke Energy folks staffing tomorrow's open house. Please remind the group 
that the primary goal of this document is to help stakeholder team members with prepared responses to some of the 
more complicated and contentious questions we may receive tomorrow with the hope that we will be addressing the 
factual issues consistently. This is not intended to curtail any Team Member from speaking about how well the AlP does 
or does not meet the Team Member's interests. 

I will forward this to the Duke Energy staff. 

Ken - At tomorrow's 3:45 briefing, please remind the group about what the Team Charter says about how we speak 
about our own organizations' interests vs. addressing other organizations' interests, speaking to the media, etc. 

Thanks. 

Jen Huff 
Water Strategy & Hydro Licensing 
980.373.4392 
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FOR DUKE ENERGY AND STAKEHOLDER TEAM USE ONLY-DO NOT DISTRIBUTE 

Agreement-in-Principle Questions & Answers 
5/22/13 

General Talking Points: 

• The Stakeholder Team includes 40 individuals representing 22 organizations. They have invested 
about 10,000 hours since 2009 learning about relicensing, hydro operations and the broader 
interests of the community to arrive a the best balance of water needs. 

• This agreement is a major milestone toward shaping future operations of Lake Jocassee and 
Lake Keowee and is the best opportunity to locally shape what's in the new federal license. 

• This is a unique opportunity to engage a diverse group of entities in making decisions that will 
affect regional water resources for the next 30 to 50 years. 

• This process results in stakeholders with a greater understanding of each others' interests and 
priorities. That has benefits long past next year when we file for the new federal license. 

Ql: Why is Duke Energy proposing a lower minimum level for Lake Keowee? 
A: During normal conditions, Duke Energy proposes to operate Lake Keowee at no more than 4 
feet below full pond-even more restrictive than today's operations. Modeling suggests this 
would be the case 96% of the time. Duke Energy's original proposal last September was 5 feet 
below full pond during normal conditions. 

During Drought 
The current license allows Lake Keowee to be drawn 25 feet below full pond down. However, 
such a drawdown would render Oconee Nuclear Station (ONS) inoperable, so Duke Energy 
currently maintains Lake Keowee no lower than 5.4 feet below full pond. Computer modeling 
indicates under certain drought conditions and increased water withdrawals anticipated to 
occur in the future, Duke Energy would not be able to maintain Lake Keowee at or above this 
level. Therefore, Duke Energy plans to modify ONS to allow it to operate normally through a 
greater range of lake levels. To provide some additional water to support both on-lake and 
downstream water needs deeper into droughts, Duke Energy proposes to establish 10 feet 
below full pond as the new maximum drawdown limitation for Lake Keowee. 

The Stakeholder Team has modified Duke Energy's September 2012 proposal as follows: 
• Duke Energy would stop flow releases from Keowee Hydro once the Project's remaining 

usable water storage reaches 12%. 
Duke Energy would not make flow releases to support downstream needs that intentionally 
draw down Lake Keowee more than 8.5 feet. 

• While the maximum drawdown proposed is 10 feet below full pond, modeling shows (with a 
repeat of the past 73 years of hydrology) Lake Keowee would actually not be drawn down 
more than 8 feet. 

• It would take severe climate change with a much worse drought than the current drought of 
record to even reach an 8.s-foot drawdown. 

This is an approach we recommend to help the Keowee-Toxaway Basin better withstand future 
droughts and safeguard Duke Energy's ability to provide electricity for customers in the Upstate. 
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FOR DUKE ENERGY AND STAKEHOLDER TEAM USE ONLY-DO NOT DISTRIBUTE 

Q2: What kind of impact might a lower lake level during droughts have on my property values? 
A: As part of the Draft Comprehensive Report, Duke Energy retained the Strom Thurmond 
Institute to assess the effects of different lake levels on the regional economy. While some 
localized impacts were identified, the overall regional effects of lake drawdowns were relatively 
slight on real estate transactions and impacts to local economies at the county level. 

Based on the 73-year period of record hydrology, modeling results indicate reservoir levels at 
Lake Keowee would be at or higher about 98% ofthe time than the level would be under 
current operations. Since the lake system is very rainfall-dependent, no one can provide 
absolute guarantees about future lake levels. However from the modeling, Lake Keowee did not 
approach a 10-ft drawdown, even with severe climate change. 

Q3: Will public boat ramps still be operational at lower lake levels in Lake Keowee? 
A: Yes, most of Duke Energy's public boat ramps are usable for most boats with Lake Keowee at 
790 feet AMSL. 

Q4: Aren't these greater drawdowns going to cause additional shoreline erosion on Lake Keowee? 
Will Duke Energy compensate adjoining property owners for erosion-related impacts? 
A: Duke Energy's relicensing studies do not indicate erosion will increase significantly with 
infrequent lower elevations in Lake Keowee. Also, if any additional erosion did occur, it would 
be on Duke Energy's property within the lakebed. Adjoining property owners who are 
concerned about shoreline erosion and wish to stabilize the shoreline should contact Duke 
Energy's Lake Services to apply for the appropriate shoreline stabilization permit. 

Q5: What impact will operating Lake Keowee lower during droughts have on Duke Energy's ability 
or willingness to make downstream flow releases to Lake Hartwell? 
A: Greater flexibility in Lake Keowee's reservoir levels allows Duke Energy to provide measured 
flow releases to support downstream water user needs deeper into droughts, thereby 
contributing to the stability of regional water supplies. 

Q6: Are the drawdowns of Lake Keowee expected to have negative impacts to fish and wildlife? 
A: The impacts of drawdowns at Lake Keowee were evaluated in the Draft Comprehensive 
Report Duke Energy submitted to the US Army Corps of Engineers and Southeastern Power 
Administration in December 2011. In this report, minimal impacts to fish and wildlife were 
noted . Historically, Lake Keowee has experienced drawdowns greater than what is proposed 
with no apparent impacts to fish and wildlife . 

Q7: What does Duke Energy propose to improve usability of boat docks at lower lake elevations? 
A: Duke Energy and the Stakeholder Team discussed these options at great length to arrive at 
reasonable alternatives to enhance dock usability at lower lake levels. Duke Energy currently 
proposes a window of time for owners of previously approved existing docks to increase the 
maximum allowed surface area of their dock by up to 200 square feet if needed to reach deeper 
water during severe droughts. Docks also can be moved to "follow the water" during LIP Stages 
2,3 and 4, within some parameters. 

Q8: Why can't Duke Energy just take Lake Jocassee down further to avoid larger drawdowns at 
Lake Keowee? 
A: Duke Energy is currently proposing a drawdown of up to 30 feet at Lake Jocassee during 
severe droughts. Any deeper drawdowns of Lake Jocassee could cause negative impacts to 
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operations, equipment, operating efficiency, and natural resources at both Jocassee Pumped 
Storage Station and Bad Creek Pumped Storage Station, as both were designed to operate with 
a 3D-feet maximum drawdown of Lake Jocassee. 

Modifying both pumped storage stations to allow acceptable operation of the generating units 
at elevations lower than 1080 feet AMSL (i.e., 3D-feet drawdown) would require a huge capital 
outlay of $100 million or more. 

Q9: What kind of modifications will be implemented at ONS? 
A: There are currently two modifications being considered to allow ONS to continue operating at 
lower Lake Keowee levels. The scope of work in each is different. One would require installing 
an additional pump. The other modification would require realignment of plant systems and 
other changes. The evaluation team continues to study the best approach. Regardless of which 
option Duke Energy selects, it will cost multi-millions of dollars and require several years to plan 
and implement. 

Ql0: Does the NRC have to approve the ONS modifications? If so, how can the public get involved in 
that process? 
A: Possibly. One option will require regulatory approval while the other mayor may not require 
approval depending on the final scope of work. Duke Energy will better understand the role NRC 
would play and opportunities for public comment once the specific modification is determined. 

Qll: What are the timeline and public input opportunities for revising the 1968 Operating 
Agreement? 
A: Duke Energy has advised the USACE and SEPA that it will not request a revision to the 1968 
Operating Agreement until after the date when signatures are required on the Relicensing 
Agreement (currently scheduled for November 2013). This will allow relicensing stakeholders to 
examine reservoir management alternatives and will support consistency between a Relicensing 
Agreement and a New Operating Agreement. Once Duke Energy submits its request for a New 
Operating Agreement to the USACE and SEPA, the USACE will establish the timeline and public 
input opportunities. Duke Energy anticipates sending its request to the USACE and SEPA in first 
quarter of 2014. 

Q12: I have heard that Duke Energy has not lived up to its original commitments on land 
conservation, so is a significant amount of land going to be donated through this new license? 
A: Duke Energy has researched this issue thoroughly, and Duke Energy has met its original 
license requirements with respect to providing land for public recreation and protecting the 
resources of the Keowee-Toxaway Project. Duke Energy and Crescent Resources, previously a 
subsidiary of Duke Energy, have protected approximately 56,656 acres of land in the Jocassee 
Gorges, an outcome for which Duke Energy and Crescent Resources have received numerous 
awards. This includes the donation of 1,000 acres for the Keowee-Toxaway State Park. 

The AlP includes several significant proposals for enhancing land conservation, including Duke 
Energy contributions of $1 million to support the acquisition of the l,648-acre Nine Times Tract; 
$600,000 to the Oconee County Conservation Bank; $500,000 to SCDNR to support construction 
of an observation tower and other amenities at Sassafras Mountain; and low-cost leases to 
SCDNR and others for other properties to support public recreation. 
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From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Nine Times Option Extension
Date: Thursday, June 13, 2013 8:49:31 AM

Stakeholder team
 

From: Van Whitehead [mailto:vwhitehead@upstateforever.org] 
Sent: Tuesday, May 21, 2013 2:06 PM
To: Lineberger, Jeff
Cc: Huff, Jennifer R; 'Naturaland Trust' (macstone@naturalandtrust.org); Brad Wyche
Subject: Nine Times Option Extension
 
Dear Jeff,
 
I wanted to follow up with you on our conversation about the timing of funding Nine Times.
 You indicated that you could not promise funding by December 16 but were committed to
providing funding as soon as possible after the triggering RA signatures are obtain and no
later than December 26.
 
Naturaland Trust is eager to finalize an extension on the purchase option with Crescent and I
understand Crescent had asked for an earlier closing if possible.
 
Although it will not be reflected in the Agreement in Principle, I had asked that you provide a
brief email of assurance to let Crescent and Naturaland Trust know that you would move as
quickly as you could on the funding.
 
If you can provide that in response to this email, that would be great.  Thank you.
 
Van
 
--
Van Whitehead
Deputy Director
Upstate Forever
 
507 Pettigru Street
Greenville, SC 29601
 
Phone: (864) 250-0500, ext. 31
Fax: (864) 250-0788

Upstate Forever's mission is promote sensible growth and protect special
places in the Upstate region of South Carolina.  Please join us!  To become a
member, visit http://join.upstateforever.org.  Thank you for your support!

mailto:/O=DUKEENERGY/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=JAR1434
mailto:Nancy.Jessen@duke-energy.com
http://join.upstateforever.org/


From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: 12% / 91.5
Date: Wednesday, June 12, 2013 3:25:55 PM

Stakeholder team
 

From: Ben Turetzky [mailto:ben826@charter.net] 
Sent: Tuesday, May 21, 2013 8:31 AM
To: Bruce, Ed
Cc: Huff, Jennifer R; Galleher, George A
Subject: RE: 12% / 91.5
 
 
 
-----Original Message-----
From: Bruce, Ed [mailto:Ed.Bruce@duke-energy.com] 
Sent: Tuesday, May 21, 2013 8:18 AM
To: Ben Turetzky
Cc: Huff, Jennifer R; Galleher, George A
Subject: RE: 12% / 91.5
 
Ben,
 
We have (updated through bathymetry surveys for Keowee and Jocassee)storage-
elevation tables for Keowee, Jocassee and Bad Creek.  Based on bottom
elevations of 790 ft for Keowee, 1080 ft for Jocassee and a 160 foot drawdown
for Bad Creek, we can easily calculate the remaining usable storage at any
given instance.  Once the remaining usable storage drops to 25%, we declare
Stage 4 (DCP still in Level 3).  At that point, Lake Keowee is maintained
above 791.5 ft while the other reservoirs (Jocassee and Bad Creek) move lower
as needed.  If the remaining usable storage declines below 12%, then Lake
Keowee could decline below 791.5 ft. only by leakage and evaporation, not
releases downstream, correct?  Recall that neither system has ever been lower
than about 19%.  Also recall from the modeling that future increased
withdrawals do not necessarily make things that much worse because it's still
water removed from the system just like downstream releases.  In other words,
it has a similar effect.  
 
Call me if you have questions.
 
Ed.
 
Edward D. Bruce, P.E.
Senior Engineer
 
Duke Energy
526 South Church St.
Mail Code EC12Y
Charlotte, NC 28201-1006

mailto:/O=DUKEENERGY/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=JAR1434
mailto:Nancy.Jessen@duke-energy.com
mailto:Ed.Bruce@duke-energy.com


704-382-5239 (Office)
704-607-3734 (Cell)
 
 
-----Original Message-----
From: Ben Turetzky [mailto:ben826@charter.net]
Sent: Tuesday, May 21, 2013 7:58 AM
To: Bruce, Ed
Subject: 12% / 91.5
 
Good morning. Exactly how will the 91.5 / 12% work? Will it be as follows: in
stage 4 Jocassee and Keowee will both be falling. Keowee will get to 91.5 and
what will the % storage be? Please describe the scenario(s).
Thanks
Ben
 
Sent from my iPhone

mailto:ben826@charter.net


Keowee-Toxaway Agreement in Principle 
Open House 22-May-13 
Attendance List 

NAME 

Rick Freeman 

James C. Hogue 

Fifi Hogue 

Jack Lewis 

Paul Corbeil 

Dustin Foxworth 

Dave Bartlett 

Rob Achenberg 

J&E Lake 

Tom Swayngham 

Chet Pilcher 

Ronald Kaufman 

John Ozols 

Tom Henderson 
Dick Christie 

Fred Fraye 

David Wyman 

Bill Jerome 

Kevin Minton 

Doug Perry 

Bill Bruehl 

Dick Mangum 

Donna Absher 

Dave Goeckel 

Mike Hehir 

Ann & Everett Fuller 

Archie Barron 

Donna Furnari 

Tom Peeler 

Norman Cannada 

Ron Boenher 

Tom Jelinek 

Augie Tortora 

Jeff Martin 

Robert A Curtis 

Herb Burnham 

Miriam Butler 

Donald Long 

Betty Long 

Eric Connor 

Mike & Nancy Smith 

ORGANIZATION 

SCPRT 

SCDNR 

SCDNR 

AQD 

WGOG 

Bob Hill Realty 

FOLKS 

Stoneledge at Lake Helowee HOA 

Water End 

County #1 

Lake Hartwell Association 

Cliffs 

Cliffs 

G'News 

AQD 



Keowee-Toxaway Agreement in Principle 
Open House 22-May-13 
Attendance List 

Larry & Susan Goebel 

Roger & Sue Smith 

Lisa Gricmen ? 
Beverly & Kelly Roberson 

Joe & Connie Stoker 

Richard J. Curtis 

Dottie & Jim Sykes 

Dan Doherty 

Bob Cassam 

CTTroy 

Jim Doran 

Gary W. Littlefield 

R Yenawine 

Gary Savercool 

Jan MacKenzie 

Peter Rogers 

Scott MacKenzie 

Eric & Diane Miller 

Jon & Penny Barrow 

Tom Couch 

Kevin Evans 

Kim Black ? 
Larry & Donna Linsin 

Steve Fairley 

Neil Jones 

Terry Keane 

Roddey Gettys 

Pat Layton 

Kent Wigingh 

Sharon Hamilton 

Jerry S. Nesbitt 

Rhonda Gray 

Brad Wind 

Mike McClure 

Steve Taylor 

Dave Fletcher 

Jim Codner 

Nick James 

Hugh Sullivan 

John Conway 
Mike Ruhe 

Cathy Rea Foster 
Mary Doran 

Marc Howell 

Rene & Bill Snelling 

Waterford Point 

Wellington Point 

Caroline Home 

Warpath Landing 

FOLKS 

FOLKS 

SCPRT 

SCPRT 

PC Soil & Water Board 

Clemson University 

The Boat Dock Co. 

Mountain Lakes Community Assoc. 

Browns Pt. 

Water Ford Pointe 

Keowee Springs Ciifts 

The Reserve 

Stoneledge Townhomes 

The Reserve 

AQD 

Duke Energy 

Pickens Extension Service 



Keowee-Toxaway Agreement in Principle 
Open House 22-May-13 
Attendance List 

Buddy Thompson 

Dee Smith 

Mike Andacora 

Marty Bruehl 

Rod Hamilton 

Ray Chandler 

Jerome Southerland ? 
Vicki Schmid 

Lucy Eubanks 

Dwaine Eubanks 

Ken Glasgow 

Alice Craig 

Bonnie Bostian 

Gretchen Griffin 

Jeffrey Allen 

Newton Brightwell 

Mark Dahll ? 

AIM 

Keowee Key Property Owners Association 



From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Fwd: Reserve member"s Club, sunset/moonlight cruise, and Duke Meeting
Date: Tuesday, July 02, 2013 7:48:20 AM

Stakeholder team
 

From: Lineberger, Jeff 
Sent: Wednesday, May 22, 2013 9:04 AM
To: 'ben826@charter.net'; Huff, Jennifer R; 'kkearns@kearnswest.com'; 'chuckandee@bellsouth.net'
Subject: Re: Fwd: Reserve member's Club, sunset/moonlight cruise, and Duke Meeting
 
Certainly some creative rumors here, all of which are new to me and just that---rumors. There are
some folks with too much free time. 

It's very frustrating to me that apparently people still believe the word of the completely
uninvolved rather than the word of Stakeholder Team members that have made huge time
investments so they actually know what's going on. 
 
From: Ben Turetzky [mailto:ben826@charter.net] 
Sent: Wednesday, May 22, 2013 08:19 AM Eastern Standard Time
To: Lineberger, Jeff; Huff, Jennifer R; Ken Kearns <kkearns@kearnswest.com>; Chuck & Dee Smith
<chuckandee@bellsouth.net> 
Subject: Fwd: Reserve member's Club, sunset/moonlight cruise, and Duke Meeting 
 
Some new (to me) interesting rumors but i doubt that they will never will get it straight.
Affirmation of possible FERC intervention.
See ya later
Ben

Sent from my iPad

Begin forwarded message:

From: Mike McClure <popmcclure@gmail.com>
Date: May 22, 2013, 8:02:51 AM EDT
To: Ben Turetzky <ben826@charter.net>
Subject: Fwd: Reserve member's Club, sunset/moonlight cruise, and Duke
Meeting

Here you go Ben. See you tonight.

---------- Forwarded message ----------
From: Doug Barker <barker256@bellsouth.net>
 
Also see below the note I sent to the 800+ local area residents who are not
Reserve members but signed our petition opposing Duke Energy’s proposal to

lower the lake level an additional 5’ in cases of severe drought. PLEASE

attend the meeting.

mailto:/O=DUKEENERGY/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=JAR1434
mailto:Nancy.Jessen@duke-energy.com
mailto:ben826@charter.net
mailto:kkearns@kearnswest.com
mailto:chuckandee@bellsouth.net
mailto:popmcclure@gmail.com
mailto:ben826@charter.net
mailto:barker256@bellsouth.net


 
 
Doug Barker
Reserve Member’s Club President
 
 
 
To concerned supporters:
 
A reminder that Duke is holding an ‘open house’ public meeting on next
Wednesday May 22 from 4-8 PM in Clemson University’s Madren Center.
This is Clemson’s Conference Center and it’s right next to the Walker Golf
Course.
 
My understanding is that there will be a presentation of the results of the
stakeholder team’s work and of the ‘final’ proposed application for the
Hydropower Relicensing. My understanding is that a compromise is included in
terms of lake level in a stage 4 drought and that the updated level is 791.5’
instead of 790’. They may also have included a gradual reduction in water
outflow during any drought stage so as to keep the lake fuller longer. The new
minimum lake level below which no intentional releases will be made is to be
790’ instead of 775’. What happens between 791.5’ and 790’ is unclear to me.
The 791.5’ level may thus be smoke and mirrors.
 
We have heard that Duke has leased a facility on Rt 130 to fabricate the parts
necessary to modify the nuclear plant intakes so as to operate it down to 790’.
And we’ve heard a rumor that they intend to do this sooner rather than later
so they can drop the lake some 15’ to accomplish the modifications. This may
or may not be a rumor. Under the NEW future permit they won’t be able to
drop the lake 15’, but under today’s permit they can if the nuclear plant is shut
down.
 
I cannot attend the meeting as I’m going to be out of town. I believe my co-
petition author Newton Brightwell is attending.
 
I hope to hear upon my return that the following questions are asked of and
answered by Duke at the meeting:
 
1.) Is any additional information included as to property value impact and
subsequent property tax revenue impact on Pickens and Oconee Counties.
Duke challenged Dr. Wyman’s economic study and wouldn’t meet with him
until AFTER this May 22 meeting to attempt to clear up any issues. We still



believe there will be an impact and that Duke is ignoring it.
 
2.) Is Duke going ahead with the intake modifications? What is the cost? It’s
ratepayer $$$. Is there any return on investment for the project? WHEN do
they intend to lower the lake to perform the modifications and by how much?
 
3.) The 20+ stakeholder groups vote in June/July in terms of whether or not
they are going to support the proposed application and to what degree. Make
sure you understand the voting procedure and how they may vote so as to
choose whether to personally support those 20+ stakeholder groups going
forward.
 
 
If Duke doesn’t modify the permit application any further prior to submitting it
to the FERC then it’s up to us, in the Federal process, to show that Duke is
acting in bad faith and with little regard for credible economic impact data. I
think we can do so.
 
 
Thanks for your support. PLEASE attend the meeting at Clemson.
 
 
Doug Barker
Lake Keowee water level advocate
Lake Keowee homeowner
 
 



From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Nine Times Option Extension
Date: Thursday, May 30, 2013 9:55:36 AM

Stakeholder team
 

From: Van Whitehead [mailto:vwhitehead@upstateforever.org] 
Sent: Thursday, May 30, 2013 9:46 AM
To: Lineberger, Jeff
Cc: Huff, Jennifer R; 'Naturaland Trust' (macstone@naturalandtrust.org); Brad Wyche;
hhiggins@crescentcommunities.com
Subject: Re: Nine Times Option Extension
 
Jeff,
 
Thank you.  Your response certainly meets my request.
 
We are hopeful that Crescent will finalize the extension today and all the steps towards
closing will cleanly fall into place.  This will be a great conservation achievement for the
Upstate.
 
Van

--
Van Whitehead
Deputy Director
Upstate Forever
 
507 Pettigru Street
Greenville, SC 29601
 
Phone: (864) 250-0500, ext. 31
Fax: (864) 250-0788

Upstate Forever's mission is promote sensible growth and protect special
places in the Upstate region of South Carolina.  Please join us!  To become a
member, visit http://join.upstateforever.org.  Thank you for your support!

mailto:/O=DUKEENERGY/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=JAR1434
mailto:Nancy.Jessen@duke-energy.com
http://join.upstateforever.org/
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From: 
Sent: 
To: 

Huff, Jennifer R 
Thursday, May 30, 2013 9:56 AM 
Jessen, Nancy S 

Subject: FW: Nine Times Option Extension 
Attachments: KT AlP Wording for Nine Times Tract.pdf 

Categories: action required 

Stakeholder team 

From: Lineberger, Jeff 
Sent: Thursday, May 30, 2013 9:28 AM 
To: Van Whitehead 
Cc: Huff, Jennifer R; 'Naturaland Trust' (macstone@naturalandtrust.org); Brad Wyche; 
hhiggins@crescentcommunities.com 
Subject: RE: Nine Times Option Extension 

Van, 

Yes, once all the required signatories to the Relicensing Agreement are in place and Naturaland Trust and Duke Energy 
sign a Memorandum of Agreement as described in the attached wording from the Agreement-in-Principle, Duke Energy 
would move to get the funds transferred as quickly as possible. We would not intentionally hold the funds until the 
December 26,2013 date that the AlP language allows, but we do feel we need to keep that date in the Relicensing 
Agreement just in case there are unanticipated delays. 

I don't think any of us want to make this into a holiday season scramble and the Duke Energy folks involved will do all we 
can to prep ahead of time so the funding transfer occurs very soon after the prerequisites are met. Also December 26th 

happens to be my birthday, so I have an extra incentive to get this done sooner rather than later. 

Please advise if you need additional information from us. 

Take care, 

Jeff Lineberger 

From: Van Whitehead [mailto:vwhitehead@upstateforever.orgl 
Sent: Tuesday, May 21, 2013 2:06 PM 
To: Lineberger, Jeff 
Cc: Huff, Jennifer R; 'Naturaland Trust' (macstone@naturalandtrust.org); Brad Wyche 
Subject: Nine Times Option Extension 

Dear Jeff, 

I wanted to follow up with you on our conversation about the timing of funding Nine Times. You indicated that 
you could not promise funding by December 16 but were committed to providing funding as soon as possible 
after the triggering RA signatures are obtain and no later than December 26. 

Naturaland Trust is eager to finalize an extension on the purchase option with Crescent and I understand 
Crescent had asked for an earlier closing if possible. 
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Although it will not be reflected in the Agreement in Principle, I had asked that you provide a brief email of 
assurance to let Crescent and Naturaland Trust know that you would move as quickly as you could on the 
funding. 

If you can provide that in response to this email, that would be great. Thank you. 

Van 

Van Whitehead 
Deputy Director 
Upstate Forever 

507 Pettigru Street 
Greenville, SC 29601 

Phone: (864) 250-0500, ext. 31 
Fax: (864) 250-0788 

Upstate Forever's mission is promote sensible growth and protect special places in the 
Upstate region of South Carolina. Please join us! To become a member, 
visit http://join.upstateforever.org. Thank you for your support! 
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6.2.9 Nine Times Tract - If the SCDNR, Upstate Forever, South Carolina Wildlife 
Federation, and Pickens County are all Parties to the RA, the Licensee will 
provide $1 million to Naturaland Trust to be applied to the purchase price of the 
Nine Times Tract (approximately 1,648 ac) so long as Naturaland Trust enters 
into a Memorandum of Agreement (MOA) with the Licensee no later than 
December 3, 2013, to comply with the use, management, and ownership 
requirements of the U.S. Forest Service Community Forest and Open Space 
Conservation Program and the following stipulations: 

6.2.9.1 The Licensee's funding will be used only to help purchase the Nine 
Times Tract consistent with an extension of Naturaland Trust's existing 
purchase option. The Licensee will provide its funding after the MOA 
is signed by the Licensee and Naturaland Trust and not later than 
December 26, 2013. 

6.2.9.2 Naturaland Trust will collaboratively develop a management plan (the 
U.S. Forest Service Community Forest Management Plan) for the 
property. The management plan will, among other things, provide 
significant opportunities for public access to the vast majority of the 
property and will allow for traditional recreational uses of the property, 
including but not necessarily limited to significant opportunities for 
public hunting for the term of the New License. 

6.2.9.3 Naturaland Trust will invite the Parties to the RA to consult and have a 
meaningful role in the development of the management plan for the 
property. The initial management plan will be completed within 120 
days after the acquisition of the Nine Times Tract. If the management 
plan is modified at any point during the term of the New License, 
Naturaland Trust will invite the Parties to the RA to review and 
comment on the proposed changes and Naturaland Trust will endeavor 
in good faith to accommodate reasonable input from Parties to the RA. 

6.2.9.4 Naturaland Trust will maintain ownership of the property for the term of 
the New License or ensure it is transferred to an eligible governmental 
entity (as defined by then current laws and regulations) that will 
maintain it for the term of the New License consistent with the 
collaboratively developed management plan. If permitted under the 
U.S. Forest Service Community Forest and Open Space Conservation 
Program, the Nine Times Tract shall be made subject to a permanent 
conservation easement held by Upstate Forever. 

6.2.10 Oconee County Conservation Bank - If Oconee County, Upstate Forever, and 
the South Carolina Wildlife Federation are Parties to the RA, the Licensee will 
provide $600,000 to the Oconee County Conservation Bank within two years 

6-8 



From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Briefing for Oconee Public Info
Date: Wednesday, June 05, 2013 1:06:17 PM

Stakeholder Team
 

From: Lineberger, Jeff 
Sent: Tuesday, June 04, 2013 8:12 PM
To: 'chuckandee@bellsouth.net'; Huff, Jennifer R
Subject: Re: Briefing for Oconee Public Info
 
Chuck,

Paul asked Duke to do a presentation similar to the one Jen and I did at the Open House. It is set
for 6/12 at 6 pm. Your note is the first I've heard about Stakeholder involvement. While we'd love
to have you and others participate, that's not expected. Not sure exactly what Paul meant. 
 
From: Chuck and Dee Smith [mailto:chuckandee@bellsouth.net] 
Sent: Tuesday, June 04, 2013 08:01 PM Eastern Standard Time
To: Huff, Jennifer R; Lineberger, Jeff 
Subject: Briefing for Oconee Public Info 
 
Jeff and Jen,
 
          At Oconee County Council tonight, Paul Corbeil announced that there would
be a public info session on K-T Rel by “Duke and Stakeholders” on the evening of
Wednesday, June 12th.  Paul “fled” immediately after the meeting for some personal
commitment out of town, so I couldn’t ask him about it.  So I’m asking you:  What
gives and what are we Stakeholders expected to do?  Thanks.
 
Chuck

mailto:/O=DUKEENERGY/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=JAR1434
mailto:Nancy.Jessen@duke-energy.com
mailto:chuckandee@bellsouth.net


From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Duke Energy-Keowee Toxaway Relicensing
Date: Tuesday, June 11, 2013 8:26:06 AM

Stakeholder team

-----Original Message-----
From: Ben Turetzky [mailto:ben826@charter.net]
Sent: Monday, June 10, 2013 1:01 PM
To: Lineberger, Jeff
Cc: Art Holbrooks; Chuck and Dee Smith; Huff, Jennifer R; Bob Swank
Subject: Re: Duke Energy-Keowee Toxaway Relicensing

Jeff
I will be there. No overwhelming desire to formally present but will add to conversation as appropriate.
Ben

Sent from my iPad

On Jun 10, 2013, at 10:23 AM, "Lineberger, Jeff" <Jeff.Lineberger@duke-energy.com> wrote:

> Art, Chuck and Ben,
>
> Right now, all we have planned is to deliver the same overview presentation that Jen and I did for the
open house, with the following 2 changes:
>
> - Built in 2 interim breaks and one at the end for questions from the audience
> - Added 2 slides that show actual Lake Keowee level history compared to modeled future levels (see
Slides 14 and 15 in the attached file). We'll also be showing these 2 slides at the Stakeholder Team
meeting Wed.
>
> Are ya'll planning to be at the evening meeting and if so, do you want a speaking part? We're fine to
do it any way ya'll want. Just let us know if you want a speaking role.
>
> Thanks and we'll see you Wed.
>
> Also fyi. Jen and I are meeting with Dr. Wyman here in Charlotte tomorrow afternoon to provide
Duke Energy's feedback on his lake level study. We'll report on that Wed as well.
>
> Jeff
>
>
> -----Original Message-----
> From: Paul Corbeil [mailto:cpaulcorbeil@gmail.com]
> Sent: Friday, June 07, 2013 12:39 PM
> To: Lineberger, Jeff; Miller, Scott
> Cc: 'Beth Hulse'; Art Holbrooks; Chuck Smith; 'Ben Turetzky'
> Subject: Duke Energy-Keowee Toxaway Relicensing
>
> Gentlemen,
>
> I think we're all set for 6PM, Wed. 6/12 public meeting in OC council chambers. The agenda is all
yours.
>
> Please let us know if you need anything in advance, and feel free to invite any OC stakeholders.
>

mailto:/O=DUKEENERGY/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=JAR1434
mailto:Nancy.Jessen@duke-energy.com
mailto:ben826@charter.net
mailto:cpaulcorbeil@gmail.com


> Paul
>
>
>
> <oconee co 2013 06 12 public mtg.pptx>



From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Duke Energy-Keowee Toxaway Relicensing
Date: Tuesday, June 11, 2013 8:25:42 AM

Stakeholder team

-----Original Message-----
From: Lineberger, Jeff
Sent: Monday, June 10, 2013 2:25 PM
To: Chuck and Dee Smith
Cc: Huff, Jennifer R; 'Jim Schoonover'; 'Art Holbrooks'; 'Ben Turetzky'
Subject: RE: Duke Energy-Keowee Toxaway Relicensing

Sounds good.

-----Original Message-----
From: Chuck and Dee Smith [mailto:chuckandee@bellsouth.net]
Sent: Monday, June 10, 2013 1:07 PM
To: Lineberger, Jeff
Cc: Huff, Jennifer R; 'Jim Schoonover'; 'Art Holbrooks'; 'Ben Turetzky'
Subject: RE: Duke Energy-Keowee Toxaway Relicensing

Jeff,

        Thanks for the info.  I do plan to attend.  I don't see any great need for a speaking role in this. 
The more routine we can make it, the more just a tete-a-tete between Duke and the County, the better
off we will be.
In fact, having a number of different organizations speaking could look like ganging up.  The two
Councilmen who care most about this have already been in communication with me and, I'm sure, with
Ben.  If something turns contentious, and some outside support seems appropriate, we'll play it by ear.

Chuck

-----Original Message-----
From: Lineberger, Jeff [mailto:Jeff.Lineberger@duke-energy.com]
Sent: Monday, June 10, 2013 10:24 AM
To: Art Holbrooks; Chuck and Dee Smith; Ben Turetzky
Cc: Huff, Jennifer R
Subject: RE: Duke Energy-Keowee Toxaway Relicensing

Art, Chuck and Ben,

Right now, all we have planned is to deliver the same overview presentation that Jen and I did for the
open house, with the following 2 changes:

- Built in 2 interim breaks and one at the end for questions from the audience
- Added 2 slides that show actual Lake Keowee level history compared to modeled future levels (see
Slides 14 and 15 in the attached file). We'll also be showing these 2 slides at the Stakeholder Team
meeting Wed.

Are ya'll planning to be at the evening meeting and if so, do you want a speaking part? We're fine to do
it any way ya'll want. Just let us know if you want a speaking role.

Thanks and we'll see you Wed.

Also fyi. Jen and I are meeting with Dr. Wyman here in Charlotte tomorrow afternoon to provide Duke
Energy's feedback on his lake level study. We'll report on that Wed as well.

mailto:/O=DUKEENERGY/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=JAR1434
mailto:Nancy.Jessen@duke-energy.com
mailto:chuckandee@bellsouth.net
mailto:Jeff.Lineberger@duke-energy.com


Jeff

-----Original Message-----
From: Paul Corbeil [mailto:cpaulcorbeil@gmail.com]
Sent: Friday, June 07, 2013 12:39 PM
To: Lineberger, Jeff; Miller, Scott
Cc: 'Beth Hulse'; Art Holbrooks; Chuck Smith; 'Ben Turetzky'
Subject: Duke Energy-Keowee Toxaway Relicensing

Gentlemen,

I think we're all set for 6PM, Wed. 6/12 public meeting in OC council chambers. The agenda is all yours.

Please let us know if you need anything in advance, and feel free to invite any OC stakeholders.

Paul

mailto:cpaulcorbeil@gmail.com
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June II, 2013 

David Wyman, Ph.D. 
Associate Director 
Spiro Institute for Entrepreneurial Leadership 
346 Sirrine Hall 
Clemson University 
Clemson, SC 29634 

Warer SIra1egy and Hydro Lk:ans!ng 
526 South CI>Jrch SlnHlt 

ChaJ1OUO. NC 28202 

Moiling Add .... • 
EC12Y I P.O. Box 1006 

Chol1alt •• NC 26201 

SUbJect: The Impact of Climate Change on Property Value: A Tale of Two Lakes 
Duke Energy Comments 

Dear Dr. Wyman: 

Thank you for sharing the subject report ("Study") with Duke Energy and the Keowee-Toxaway 
Rallcenslng Stakeholder Team at our team meeting on April 17, 2013. As we noted at the 
meeting, Duke Energy has concerns that the Study results Ble based on key assumptions that 
differ significantly from how the Project Is expected to operate in the future, and also we have 
concerns about soma important Information not considered in the Study. While we have not 
attempted to cover all our comments in this letter, we are pleased to offer the following 
information In the hope that you will include it in a revision of the Study. 

The Study intends to quantify pricing discounts on properties adjoining reservoirs or reservoir 
buffers due to decreases in future reservoir water levels. Particular focus is on properties near 
Lake Hartwell and lake Keowee. However, a number of Study assumptions relative to Lake 
Keowee do not reflect what is actually being proposed for its New License. 

Overall we are suggesling updates to the Study in three areas: 

• lake Lavellnputs - Include lake levels that reflect how the reservoirs are expected to 
operate In the future instead of unrealistic reservoir levels that are much lower; 

• Mitigating and Other Related Factors - Include mitigating factors (e.g., expanded docks) 
that would Improve dock usability n lake levels Ble sometimes low during severe 
droughts; and 
Factual Errors - Correct errors of fact on how the Project is characterized (these won't 
affect the Study results, but we feel are important nevertheless.) 

Lake Level Inputs 

1. The Study uses an incorrect assumption that. In the future. Duke Energy Plans to regularly 
operate lake Keowee at a much lower reservoir elevation Ii e .. 790 0 ft Aboye Mean Sea 
Level IAMSLll than it does currently. 

The Study's "Duke" scenario appears to reference the September 2012 Trial Balloon (i.e., Duke 
Energy's Initial draft Agreement-in-Principle (AlP) proposal, now out of date), which defined a 
Critical Reservoir Elevation of 790 ft AMSL However a Critical Reservoir Elevation is a license 
term that does not necessarily reflect expected lake levels. 

In fact, under the New License conditions proposed in the AI P, lake Keowee would typically be 
maintained at higher reservoir elevations in the future than currently or In the pas\. This is 
supported by Duke Energy's hydrologic modeling used in the rellcenslng and a tabulation of 
reservoir levels back to when lake Jocassee and Lake K90wee were constructed. The 
"Reservoir Levels and Project Row Releases· and the "Operations Model Results' study reports 
are available on Duke Energy's Keowee-Toxaway relicensing website at http://www.duke
eneroy.com!keowee-1oXBway-relicenslog/ooline-library.asp. 

In the final AlP proposai dated May IS, 2013 (also on the above-mentioned website), Lake 
Keowee would be maintained between 800 ft and 796 ft AMSL and would only fall below 796 ft 
AMSL when specific drought conditions ware me\. With a repeat of 73 years of historical 
hydrologic conditions and considering an expected 144 percent growth in future net water 
withdrawals In the river besln over the next 50 years, Lake Keowee would not go below 792.2 ft 
AMSL during the New License term; an elevation only four inches iower than the lowest level 
experienced during the fall maintenance drawdowns of 2005-2008. 

The Study's "Recurrent Drought" scenario did not assume different reservoir levels (still 790 ft 
AMSL); it only assumed that the property values would decrease by an additional 25 percent, 
which seems to be the Study's definition of a "Recurrent Drought: 

Regardless, the relicensing process has incorporated science-based potential "climate change" 
Impacts In the modeling. The "high climate change" inflow data set used In modeling is based 
on a 6" Fahrenheit rise in ambianttemperature, resulting in an approximate 20 percent increase 
in natural surface evaporation. and a 10 percent reduction In inflow, both beginning at year one 
of a New License term. . 

Even under these high-stress climate change conditions, and again with the expected growth In 
water withdrawals, modeling shows that, with operation under the AlP, lake Keowee's elevation 
would not fall below 791.5 ft AMSL. 

The attached slides show lake level results from the AlP proposed scenario and the same 
scenario under high-stress climate change conditions. We are recommending using these 
predicted actual lake levels in the Study revision. These slides were on view at the AlP public 
open house on May 22. 

2. The Study should include and accoynt for the apparent lack of effect on prooertv values 
associated with significant Lake Keowee drawdowns las much as 16.4 It below full POndl in 
the 1980s and shallower byt significant maintenance drawdowns that occurred every fall 
from 2005-2008. 
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The Study implies lake Keowee has historically remained almost full, leading to Increasing 
property values. In fact, lake Keowee has not always remained close to full. For historic 
reservoir elevations, see the attached Figure 4.3-1 from the study report "Reservoir levels and 
Project Row Releases" available on the Keowee-Toxaway relicensing webs~e. lake Keowee 
was routinely drawn down significantly In the 1980s; for the period 2000 through 2008, lake 
Keowee was drawn down below elevation 795.0 It AMSl periodically. 

3. The Studv attributes property value impacts to dock usabilitv IIm~ations associated with 
reservoir elevations below 795.0 It AMSl. but should acknowledge that the proposed 
operating scenario included in the Stakeholder Team's AlP would keep lake Keowee above 
elevation 795.0 It AMSl for much more often compared to existing operating procedures. 

The modeling results show the AlP proposed operating scenario keeps lake Keowee at or 
above elevation 795.0 It AMSl between 94 and 98 percent of the time, depending on which 
inflow assumption (i.e., high climate change or historical period of record inflow) is used. The 
existing operating scenario (Baseline) would keep lake Keowee at or above 795.0 It AMSl 
between 82 and 88 percent of the time, depending on which Inflow assumption is used. This 
improvement in lake Keowee elevations under the AI P is attributable to several factors, 
including the low Inflow Protocol and the fact that the actual usable storage in lake Keowee is 
being redefined to include the lake's volume in its top ten feet rather than the top 25 feet (i.e., 
the Cr~ical Reservoir Elevation for the Existing Ucense is 775.0 It AMSl). 

Mitigating and Other Related Factors 

4. The Study should incorporate Duke Energy's Shoreline Management Plan (SMP) shoreline 
classifications when determining If a specific parcells "undockable." 

The Study does not account for the SMP shoreline classifications for aach parcel analyzed in 
the hedonic model. Depending upon the shoreline characteristics, such as shoreline length, 
vegetation, or substrate, the shoreline classification may not allow the development of docks or 
piers regardless of reservoir elevations. Further, depending upon the subdivision date, parcels 
with less than 100 It of shoreline may also not qualify for a dock. Given the Study's fundamental 
tenet that property value is highly dependent upon the ability to have a dock, disregarding the 
effects of the SMP could affect the analysis of tract property values. 

5. The Study shOUld Incorporate other important prooosais in the AlP. particularly the flexibilitv 
allowed w~hln Duke Energy's Shoreline Management Plan. the abilitv to permanently 
extend/expand existing docks or the "follow the water" prooram when determining if a 
specific parcel is "undockable." 

The Study states the longest permissible dock at lake Keowee Is 88 feet when, in fact, Duke 
Energy's SMP allows docks as long as 120 feet subject to specific requirements. The Study's 
GIS analysis also assumed docks would be constructed at the mid-point of a lot. Generally, 
property owners are likely to locate the dock where water levels are deepest along their lake 
frontage. Therefore, the statement that "14.2 percent of alilakefront properties found to be 
"undockable" at the 795 contour," should be reevaluated. 

The AI P also allows a window of opportunity for existing docks to apply for approval to be 
modified to allow access to deeper water, including the ability to increase the maximum 
allowable dock surface area by 200 square feet. Such an accommodation should certainly 
reduce any reservoir level Impacts on many existing docks and the Increased dock square 
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footage should add value to the dock owner's property. This accommodation has real value and 
should be accounted for in a revised Sludy. 

Finally, the '10Uow the water" program would help reduce reservoir level Impacts during severe 
droughts on some docks and that impact reduction should be accounted for in the Study 
revision. 

Factual Errors 

The Study has several incorrect statements relative to the purpose and description of the 
Keowee-Toxaway Hydro Project, how properties needed for the Duke Energy reservoirs were 
acquired, the relicensing process, historical reservoir elevations, and Duke Energy's SMP as it 
relates to what is allowed when constructing piers and docks at lake Keowee. For example, 
the Bad Creek Hydro Project Is not part of the Keowee-Toxaway Hydro Project, and the 
Keowee-Toxaway Hydro Project was built to provide hydroelectric and pumped-storage 
generation, not primarily for cooling water for Oconee Nuclear Station as stated In the Study. 

Conclusion 

In summary, any study of property values relative to lake levels and adjoining property owners' 
abilities to construct and use private piers or docks is complex and dependent on a multitude of 
variables. A comprehensive understanding of potential future lake levels and dock and pier 
permitting is necessary to provide valid findings. In this Study, several Important items were 
omitted or not considered. The most signnicant of these, basing the Study on an unrealistic 
future typical reservoir elevation of 790.0 It AMSl, results in unrealistic findings. Further, the 
Study implies "climate change" is not considered In the relicenslng work, when in fact climate 
change has been considered scientifically by qualified professionals. The Study also should 
address that lake Keowee drawdowns in the 1980s and t 990s apparently had no effect on 
property sales and values. Finally, the Study should include dock permitting requirements and 
accommodations ameliorating the anticipated infrequent and shoo durations of reservoir 
elevations below 795.0 It AMSl. 

Duke Energy hopes these comments are helpful in your work to update the results of the Study. 

Sincerely: 

rlI~ 
Jeffrey G. Uneberger, PE 
Director, Water Strategy & Hydro Ucensing 
Duke Energy 

Enclosures (3) 
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Lake Keowee Modeled Reservoir Elevations & LIP 
Stages (with growth in water withdrawals) 

Keowee Elevation and LIP Stages - Scenario 'Blend 2Db v2' 
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How Low did They Go? 
Maximum Drawdc;>wn Reached in Model (ft) (Note 1) 

Owner I Reservoir 1939 - 2011 Hydrology 

Duke Energy 

Bad Creek 

Jocassee 

Keowee 

US Army Corps of Engineers IUSACE) 

Hartwell 

Russell 

Thurmond 

82.7 

23.8 

7.8 

25.1 

0.6 

16.4 

High Climate Change 
Hydrology (Note 2) 

148.0 

29.9 

8.5 

35.0 

3.8 

17.5 

Note 1- Reference point is top of flood gates for Duke Energy Reservoirs, top of summer 
conservation pool for USACE Reservoirs. 

Note 2 - High Climate Change Hydrology repeats Period of Record Hydrology (Le., 1939 - 2011), 
but also increases average temperature by 6° F (20% evaporation increase) and decreases stream 
flow by 10%. l' 



F1GURE 4.3-1 
LAKE KEOWEE WATER SURFACE ELEVATIONS 

APRIL 17, 1971, THROUGH DECEMBER 31, 2011 
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Location: 

9:30 AM 

10:00 AM 

10:30 AM 

12:15 PM 

12:30 PM 

Keowee-Toxaway Hydro Relicensing 
(FERC Project No 2503) 

KEOWEE-TOXAWAY STAKEHOLDER TEAM MEETING 

Wednesday, June 12, 2013 

AGENDA 

Duke Energy Wenwood Operation Center 
425 Fairforest Way 
Greenville, SC 29607 

Preliminaries 

• Introductions 

• Safety Brief 

• Announcements 

• Meeting Summary Approval (May 15) 

• Action Items 

• Relicensing Schedule 

• Agenda Review 

Public Session 

Debrief AlP Open House 

Refresher: Mutual Gains Negotiation; Best Alternative to Negotiated 
Agreement 

Status Reports on AlP Discussions within Stakeholder Team Member 
Organizations 

Discussion of July 17 AlP Signing Meeting 

Wrap Up 

Lunch and Adjourn 
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Lake Keowee Modeled (with growth in water withdrawals) 
& Actual Historic Reservoir Elevations 

6/ 1312013 

Lake Keowee Modeled (with grawth in water withdrawals) 
& Actual Historic Reservoir Elevations 

Keowee-Toxaway Project 
Relicensing Stakeholder Team 

Refresher Training: 
Mutual Gains Negotiation 

June 12, 2013 

Greenville, South Carolina 

6113/2013 



Objective 

Help Keowee-Toxaway Hydroelectric 
Project Relicensing Stakeholder 
Team members prepare to gain buy
in from their organizations on the 
Agreement In Principle (AlP) 

Outline 

~ Set context: where are we in the 
collaborative process? 

~ Keys to building sustainable 
agreements 

~ Review key concepts from mutual 
gains negotiation - "BATNA" 

~ Reflect on successes and 
challenges to date 

611312013 
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Collaborative Process 

Stages of a collaborative process 
• Agreement on procedure 

• Share information, mutual education 

• Frame issues 

• Develop options 

• Reach agreement 

• Implement agreement 

• Evaluate agreement 

• Review outcomes 

n-'= ........... 
""'" 

----.LI\ 
I ....... ~ 

. . . 
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rrg~~1 Building Sustainable Agreements 

...... , .... 
Keys 

• Fostered by building incremental 
agreements 
- Ground rules. problem definition. AlP 

• Trust 
• Ratification ("Relicensing Agreement") 

- Makes negotiators accountable 

- Buy-in from organizations 

- Creates binding commitments 

- Establishes assurances 

- Promotes implementation 

6/ 13/2013 
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Reminders from Mutual 
Gains Training 

Why Negotiate? 

To achieve interests! 

6/13 _013 
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Is Negotiating the Only Option? 

Other options exist to satisfy our interests 
Exercise individual or organizational 
power/authority 

Legal options 

ConflicUfight 

'No agreement' alternatives 
To be considered when deciding whether to come to 
agreement 

Consider your own and others' 

BATNA 
• Best Alternative to a Negotiated Agreement 

• Often over-estimated 

WATNA 
• Worst Alternative to a Negotiated Agreement 

• Often ignored 

MLATNA 
Most Likely Alternative to a Negotiated Agreement 

• Be realistic ! 

6113/2013 
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Mutual Gains Negotiation 

• Strategy to achieve your interests by 
making sure that the other side's interests 
are also met 

Key Elements of Principled Negotiation 
I-- ;;;;:::!- - 1. Focus on interests, not positions 

2, Invent options for mutual gains 
3. Separate the people from the problem 

4. Insist on objective criteria 

Reflections 

• How did you incorporate elements of 
mutual gains negotiation into negotiation 
of the AlP? 

6113/2013 
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Should We Sign the RA? 

• What happens to our bargained-for 
benefits if we don't sign? 
- That is: what is the most likely 

outcome of our bargained-for 
benefits if we don't sign - the Most 
Likely Alternative to a Negotiated 
Agreement 

• What will FERC require in the 
License? 

FERC Suggestions for RA 

• Use existing information (PAD) 
plus study results 

• Develop measures to address 
Project effects 

• Craft provisions including 
measures taking into account 
FERC precedent 

• Write ES to inform Commission of 
supporting record and Parties' 
intent 

6/ 13 _013 
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Categories of Measures 

• Measures to be in FERC License 
- In FERC jurisdiction and 
- Substantial supporting evidence in 

the record and 

• Measures Off-License Part of 
Agreement 
- Not in FERC jurisdiction or 
- Not supported by substantial 

evidence in the record or 

Some FERC Guidelines 

• It's not sufficient to support 
settlement measures based on mere 
agreement among the settling 
parties. 

• Projects must relate to Project effects 
or purpose. 

• Measures should be geographically 
related to the Project. 

• Unspecific measures are not 
adequate for resource funding. 

6113/2013 
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• In FERC jurisdiction 
1. Critical Elevation change 

2. AAII lease related measures 

3. Recreational amenities 

4. Aquatic measures 

5. Shoreline stabilization 

6. Trash Collection 

Signatory Requirements Measures 
Ken's 

• Off-License 
7. Lands and projects outside and not 

adjacent to Project Boundaries 

8. Funds to conservation banks 

9. Funds for educational programs 
10. Funds for research outside Project 

Boundaries 

11. Source Water Protection Program 

12. Habitat Enhancement Program 

611312013 

II 

AlP Signature Process 
on July 17 

Levels of Consensus 

"Agree in Consensus" 

1. Endorsement 

2. Endorsement with Minor Point of 
Contention 

3. Agreement with Minor 
Reservations 

4. Agree in Consensus with Major 
Reservations 

5. Are Not in Consensus 

6/1312013 
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Signature 
Forms 

Round Robin 

• Status reports 

• What challenges are you facing now? 

• How can you apply the principles of 
mutual gains negotiation to these 
challenges? 

611312013 
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From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Naturaland Trust - Nine Times Closing Costs
Date: Friday, June 28, 2013 3:25:56 PM

Stakeholder team
 

From: Lineberger, Jeff 
Sent: Thursday, June 20, 2013 9:35 AM
To: 'vwhitehead@upstateforever.org'; Huff, Jennifer R
Subject: Re: Naturaland Trust - Nine Times Closing Costs
 
Thanks Van. Since we're past pencils down on the AIP, we'll need to consider this request in the
conversion to the RA. We also have the entrainment issue to deal with in the RA. We can discuss
more in the meetings after the 7/17 AIP signing. 
 
From: Van Whitehead [mailto:vwhitehead@upstateforever.org] 
Sent: Wednesday, June 19, 2013 05:36 PM Eastern Standard Time
To: Lineberger, Jeff; Huff, Jennifer R 
Cc: 'Naturaland Trust' (macstone@naturalandtrust.org) <macstone@naturalandtrust.org>; Frank
Holleman <fholleman@selcnc.org>; Brad Wyche <bwyche@upstateforever.org> 
Subject: Naturaland Trust - Nine Times Closing Costs 
 
Dear Jeff and Jen,
 
Following up on our brief discussion, Naturaland Trust has provided me with the following
list of estimated closing costs, including the balance due on the purchase price.
 
Balance Due on Purchase Price (above the $3.5M): $42,780
 
Appraisal per federal "yellowbook" standards: $2,500 
Review appraisal: $2,000 
ESA Phase 1: $5,500 
Title work: $750
Insurance Cost: $6,650
Legal Fee: $8,500
Timber cruise: $12,321
 
Total: $81,001
 
We recognize that Duke has been very generous though its willingness to provide the Nine
Times funding so far in advance of the relicensing.  I am hopeful that you will be able to
make a further contribution to the success of this project by helping Naturaland Trust with
those residual costs.
 
I've copied Mac Stone, Executive Director, and Frank Holleman, Chairman, of Naturaland
Trust so that you all can discuss how best to fit this request into the relicensing process.
 
Please let me know if you have questions that I might be able to address.
 
Van
 

mailto:/O=DUKEENERGY/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=JAR1434
mailto:Nancy.Jessen@duke-energy.com
mailto:vwhitehead@upstateforever.org
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--
Van Whitehead
Deputy Director
Upstate Forever
 
507 Pettigru Street
Greenville, SC 29601
 
Phone: (864) 250-0500, ext. 31
Fax: (864) 250-0788

Upstate Forever's mission is promote sensible growth and protect special
places in the Upstate region of South Carolina.  Please join us!  To become a
member, visit http://join.upstateforever.org.  Thank you for your support!

http://join.upstateforever.org/


From: Ken Kearns
To: Aaron Gadsby; Art Holbrooks; Ben Turetzky; Ben Turetzky; Bill Bailey; Bill Marshall; Bill Smith; Faires, Rick - seneca.sc; Bob Swank; Buddy

Thompson; Chris Brink; Chris Starker; Chuck Hightower; Chuck Smith; Dave Hargett; gilstrap4@gmail.com; David Bereskin; Dyke Spencer;
Elana Kimbrell; emjohnson@scdah.state.sc.us; Erin Owen; George.O.Bramlette@usace.army.mil; Lineberger, Jeff; Huff, Jennifer R; Jim
Burgner; Jim Schoonover; Juan Brown; K.C. Price; Mark Cantrell; Mark Dudley; marshallb@co.pickens.sc.us; Mike.Mastry@noaa.gov; Phil
Gaines; Prescott.Brownell@noaa.gov; Sandra.M.Campbell@usace.army.mil; Tom Berenz; Tim Roberson; Tony Niemeyer; Tyler Howe; Van
Whitehead; Elizabeth Johnson; Vivianne Vejdani; Wes.Cooler@mac.com

Cc: Finley, Keith A; Garrison, Brett A; Bruce, Ed; Galleher, George A; Hall, Joe S; Reagan, Kelvin K; Styer, Tami C; Barwick, Hugh; Jessen,
Nancy S; Jolley, Scott; Ken Kearns

Subject: July 17 Stakeholder Team Meeting
Date: Monday, July 08, 2013 5:31:19 PM

Stakeholder Team Members
 
I’m looking forward to seeing you next week.  Here are some details about the Wednesday, July 17 meeting.
 
We’ll meet at Duke Energy’s Wenwood Operations in Greenville.  We’ll start at 9:30a and end when we’re done,
hopefully close to lunch.
 
As discussed at our last meeting, most of the meeting will be having each Team member report on their AIP level of
consensus, how they reached that decision, and then discuss any comments, reservations, major reservations, or
dissensions.   I’m thinking of using some random approach to determine the order of the presentations.  I’m also
suggesting that, after each presentation, we open the floor to questions for a few minutes.  However, I’m suggesting we
wait until our next meeting to begin addressing issues we may need to resolve.
                                                                                                                                                                                                                                                        
Remember, if your level is consensus is a “4,” the Team’s Charter requires you to submit a 500-or-fewer word
description of your “Major Reservations.”  If signing as a “5”, the Charter requires you to submit a 500-or-fewer word
description of your “Dissensions.”  If your level of consensus is “1,” “2”, or “3,” you may submit comments or
reservations at your option, but the Charter does not require it.  In this case, you may want to strike through the word
“Major” in the title “Major Reservations” on the signature page.
 
Please bring your signature page and your 500-or-fewer word statement to turn in to Elana and me.  No other copies
are necessary.  We’ll post all of this on KTRel within several days.
 
Please contact Elana or me with questions, comments, and suggestions.  If your questions are more on the substance of
the AIP, please feel free to contact Jen, Jeff, Elana, or me.
 
See you July 17.
 
Ken
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From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Question
Date: Tuesday, July 16, 2013 3:03:05 PM

Stakeholder team
 

From: Lineberger, Jeff 
Sent: Tuesday, July 16, 2013 3:02 PM
To: Ben Turetzky
Cc: Huff, Jennifer R
Subject: RE: Question
 
Yes, the bolded facilities would be allowed at any Project Access Area. Our folks (Scott Jolley)
would need to be consulted, a plan developed and FERC and Duke Energy approval, but the
concept is doable.
 
Looking forward to tomorrow as well. Hopefully most everyone will be there.
 
Jeff
 

From: Ben Turetzky [mailto:ben826@charter.net] 
Sent: Tuesday, July 16, 2013 1:48 PM
To: Lineberger, Jeff
Subject: Question
 

Jeff:
Looking forward to tomorrow. Are the bolded facilities below allowed as well
on any current access area? Were the excluded on purpose for some reason. I
am asking because in speaking with Cpl. Jay Freeman who heads up the 7
person Marine 1Unit for OCSD, they have talked about future opportunities to
site a joint Sherriff/DNR facility on Lake Keowee and South Cove may be a
good candidate. This discussion has gone no further and I told him that such
facilities would be allowed at future Commercial Marinas.
Tomorrow can the two of us discuss this?
Thanks
Ben
 
Section 7.3 AIP Deals with Shoreline Management Plan which will go into
effect on September 1, 2014.

1.1.1     The Parties to the RA agree all Lake Keowee shoreline classified as Available
for Future Commercial Marinas on Figures 7-1 and 7-2 will remain classified as

mailto:/O=DUKEENERGY/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=JAR1434
mailto:Nancy.Jessen@duke-energy.com
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such until such time as the shoreline is developed.  No Party to the RA will
oppose the use of locations classified as Available for Future Commercial
Marinas on Figures 7-1 and 7-2 for the following recreational amenities:  multi-
slip marinas; convenience retailing; food services; pump-out facilities; gas
dispensing and sales; dry stack storage; boat yard storage; lodging except
hotels and motels; courtesy docks; facilities where boats can be launched,
retrieved, and moored; picnic sites and shelters; hiking, nature, and bank
fishing trails; fishing piers; restrooms, vault toilets, or bathhouses; parking and
lighting; wildlife viewing platforms; swimming areas and associated changing
facilities; fire, rescue, and law enforcement facilities; and
playgrounds and playground equipment. The Parties to the RA reserve the
right to comment on the details of future commercial lake use permit
applications through various public comment opportunities.

 
 



From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Footnote
Date: Wednesday, July 31, 2013 1:43:10 PM

Stakeholder team
 

From: Chuck and Dee Smith [mailto:chuckandee@bellsouth.net] 
Sent: Wednesday, July 17, 2013 2:38 PM
To: Huff, Jennifer R; Lineberger, Jeff; Ken Kearns 
Cc: Jim Schoonover
Subject: Footnote
 
Jeff, Jen, and Ken,
 
          Despite best intentions, I totally forgot to mention something at this
morning’s meeting with regard to our reservations.  In Reservation 1 we
recommended placement of new wording in a specific paragraph.  To be clear, that’s
just because I’m old [fashioned] enough that I still believe those making
recommended changes to a document should specify where, what, and how to
change it.  Honestly, there are at least a dozen places that this or similar wording
could be addressed, and I’m not hung up on this particular location.
 
Chuck

mailto:/O=DUKEENERGY/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=JAR1434
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Stakeholder Team Meeting Summary 

Keowee-Toxaway Hydro Project Relicensing 

FERC No. 2503 

Date: Wednesday, July 17, 2013 
Location: Duke Energy Wenwood Operations Center 

Team Members and Special Participants Present 

Jim Schoonover, AQD David Gilstrap, Pickens County Water 
Chuck Smith, AQD Authority 
Jen Huff, Duke Energy Bill Marshall, SCDNR 
Jeff Lineberger, Duke Energy Vivianne Vejdani, SCDNR 
Bob Swank, FOLKS Mark Dudley, SCDPRT 
Ben Turetzky, FOLKS Phil Gaines, SCDPRT 
David Bereskin, Greenville Water Bob Faires, Seneca Light & Water 
K.C. Price, Greenville Water Wes Cooler, SC Wildlife Federation 
Tom Berenz, Keowee Vineyards Dave Hargett, SC Wildlife Federation 
Jim Burgner, Keowee Vineyards Tony Niemeyer, The Reserve at Lake 
Art Holbrooks, Oconee County Keowee 
Chris Brink, Pickens County Van Whitehead, Upstate Forever 

Sandy Campbell, USACE 

Facilitators 

Ken Kearns, Kearns & West Elana Kimbrell, Kearns & West 

Team Members and Special Participants Not Present 

Anderson Chamber SCDHEC 
Eastern Band of Cherokee Indians USFWS 
NOAA Fisheries Warpath Development 
SCDAH 

Other Participants 

Keith Finley, Duke Energy 
Ryan Mosier, Duke Energy 

Meeting Times: 9:35 a.m. -12:00 p.m. 

Bob Perry, SCDNR 

1. Kearns opened the meeting by welcoming participants, asking for introductions, and 
giving a safety brief. He asked for approval of the meeting summary from June 12. 
There were no edits aside from those made online. Those will be incorporated, and 
the summary marked as approved. 

Action Item: Kimbrell will mark the June 12 meeting summary as approved on 
KTRel. 

2. Kearns reviewed the action items from the June 12 meeting and the agenda for this 
meeting. The purpose of the meeting was for each Stakeholder Team Member to 
provide their organization's signature indicating level of consensus with the 
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Agreement-in-Principle (AlP) and report on how that decision was reached and any 
reservations. Those signing with a "4" or "5" are required by the Stakeholder Team 
Charter to provide a written statement of no more than 500 words, and those signing 
with a "1," "2," or "3" may also provide a written statement of no more than 500 words 
for the record if they wish. Kearns explained he will randomly select the order in 
which the stakeholders present. He requested the conversation be limited to 
questions of clarification, rather than attempts to address the points of concern 
raised by the stakeholders. 

3. Kearns noted Roberson (Warpath Development) turned in his signature form at the 
June meeting and signed as a "1 ." Dyke Spencer and Juan Brown (Anderson 
Chamber) , who couldn 't attend the meeting, turned in their form to Kearns signing 
with a "1" as well. 

4. Faires provided Seneca Light & Water's signature, with a consensus level of 3. He 
explained that his organization has significant remaining concerns because the 
nature of the Low Inflow Protocol (LIP) does not require a Savannah River basin
wide response to drought. Seneca Light & Water's position is that the LIP will be 
ineffective without that, and they are formally encouraging Duke Energy to 
coordinate with the U.S. Army Corps of Engineers (USACE) to promote basin-wide 
drought responses in the future. Whitehead asked if Seneca Light & Water's service 
area extends to the USACE Reservoirs, and Faires confirmed it extends to Hartwell. 

5. Gilstrap provided Pickens County Water Authority's signature, as a "2." 

6. Brink gave Pickens County's signature as a "3." He explained their two reservations 
were that they would like explicit assurance of access to water in Lake Keowee 
through a Pickens County water intake, and they would like additional public 
recreation enhancements in their jurisdiction. Pickens County has delayed 
construction at Mile Creek County Park while waiting on Warpath Development, and, 
at this point, they would like to request improvements to Mile Creek as part of 
relicensing . They also suggest the review and approval processes for recreation 
projects should be expedited. 

7. Marshall gave SCDNR's signature with a consensus level of 3. He summarized the 
four items of concern to SCDNR as: 1) in Section 6.2, they would like permanent 
land protection rather than leases and additional land protected in Jocassee Gorges; 
2) in Section 7.3.3,the eastern side of Fall Creek Access Area (the peninsula) should 
not be available for use as a future commercial marina; 3) Section 8.5.3 does not yet 
address fish entrainment because the study was not complete; and 4) in Section 
8.5.4, the target for lake level stability for spring spawning does not provide an 
enhancement relative to current operations. 

8. Gaines stated that SCDPRT is signing with a "2." He expressed SCDPRT's 
appreciation for Duke Energy's open and thorough process, and requested the 
Stakeholder Team be cognizant of the issues and challenges at Lake Jocassee, 
including lake levels and public access, as these are sometimes overshadowed by 
concerns regarding Lake Keowee. 

9. Bereskin indicated that Greenville Water is Signing with a "3." They have concerns 
similar to Seneca Light & Water, as well as the fact that there remains an open 
question regarding how Oconee Nuclear Station (ONS) operations will be modified. 
He also expressed appreciation for Duke Energy's process. 
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10. Holbrooks gave Oconee County's signature as a "1." He concurred that the 
stakeholder process has been very open and thorough, and credited Huff and 
lineberger's efforts and responsiveness in Oconee County with increasing the 
County Council's comfort with the AlP. 

11. Whitehead provided Upstate Forever's signature with a consensus level of 2. His 
reservation is primarily related to the AlP's contingency provisions. So as long as the 
other organizations included in those also sign the Relicensing Agreement (RA), 
Upstate Forever will be satisfied. If they do not, they would want to reassess their 
position. 

12. Cooler stated South Carolina Wildlife Federation's consensus level as 2, and it would 
be a "1" if Laurel Preserve was a fee-simple transfer rather than a lease. 

13. Lineberger provided Duke Energy's signature, as a "2." He observed the Stakeholder 
Team has had very good, productive, professional participation, and the AlP is a 
reflection of that. He noted that, in 2009, Duke Energy wasn't sure they would be 
able to find a long-term sustainable water quantity solution for the Project, and they 
have now been able to find that because of the Stakeholder Team's ability to think 
about the overall interests of the group and the Basin. 

14. Smith stated the AQD Board voted unanimously to sign the AlP as a "2." One of their 
reservations is that the AI P does not clarify that the Recreation Use and Needs 
Study did not show a significant public demand for additional commercial facilities. 
AQD would also like to see voluntary flow releases from Lake Keowee stop at 792 
feet above mean sea level, coinciding with the transition from Stage 3 to Stage 4 in 
the LIP. 

15. Niemeyer stated The Reserve is signing as a "4." He explained the Board of The 
Reserve at Lake Keowee has struggled with their decision on the AlP, and their 
reservations remain focused on lake levels. There are also concerns regarding dock 
standards, and they would like a second phase of the Clemson University economic 
study be conducted to show the property value impacts of the lake levels proposed in 
the AlP. The Board also suggests that an independent third party should be 
appointed to determine the LIP stage, and an appellate committee should be 
established to review and revise lake use rules. Despite this, Niemeyer shared his 
view that the Stakeholder Team has done an excellent job. 

16. Turetzky provided FOLKS' signature as a "2." The organization would like to see 
voluntary flow releases stop at 792 feet above mean sea level, although Turetzky 
noted his appreciation for the numerous iterations in the operating scenarios 
modeling Duke Energy sponsored. Another concern is related to uncertainties about 
ONS modifications and the desire for assurance that raw water quality data will be 
provided to FOLKS annually. Lastly, FOLKS would like the Recreation Management 
Plan to be based on input after public access area amenities have been installed so 
the public can see what has been done and what has yet to be done that should be. 

17. Burgner stated Keowee Vineyards is signing as a "2." He explained that he and 
Berenz spent a great deal of time discussing the AlP with the Board of Keowee 
Vineyards, and after this, they remain concerned about the analysis of lake levels 
(notably that there is no alternative case presented for maintaining the current ONS 
operating requirements, and no analysis of the impact on property values). 
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18. Campbell noted that while the USACE is not a voting member of the Stakeholder 
Team, they have been very engaged and have benefited greatly. The USACE views 
the AlP as a benefit to the region. 

19. Lineberger asked how the Stakeholder Team would like to proceed with the two 
members who are eligible to sign and rate the AlP and have not yet provided a 
signature: SCDAH and the Eastern Sand of Cherokee Indians (ESCI). Kearns 
responded he is in communication with Johnson at SCDAH, and she is planning to 
send him a signature by the deadline. He has not yet made contact with ESCI. 

20. Huff noted the Charter states that only members who sign at a 1-4 participate in 
developing the RA. Per the Charter, the ESCI could still choose to sign the RA. 
Kearns pointed out the Stakeholder Team has been treating the ESCI as a Special 
Participant. He added that both SCDAH and the ESCI have very important but 
somewhat narrow interests in the relicensing. 

21. The group agreed that, if the Eastern Sand does not provide a signature for the AlP, 
they can still sign the RA but will not be involved in developing it. 

Action Item: Kearns will follow up with SCDAH and the Eastern Band regarding 
their AlP signatures and next steps. 

22. Kearns introduced the next process consideration about media. Several stakeholders 
asked him about addressing the media with regard to the signing of the AlP. The 
Charter is fairly clear that stakeholders may discuss their own interests and level of 
consensus, but should not discuss other stakeholders' interests or consensus level. 
He explained Duke Energy considered whether to produce a Duke Energy press 
release regarding the signing of the AlP, and decided against it. Kearns asked if the 
Stakeholder Team had any desire for press on this topic. 

23. Turetzky asked if there was a downside to Duke Energy indicating to the press that 
no stakeholders signed as a "5." Faires also pointed out that with a press release, 
Duke Energy could provide accurate information to the public. 

24. Gaines expressed a different view, that the signing of the AlP is not news. This is an 
interim milestone. Holbrooks concurred that it is a time to just keep moving forward 
with the process. Lineberger agreed that the news story will be when the RA is 
signed. 

25. Mosier added that Erin Culbert with Duke Energy is prepared to engage with the 
media if and when necessary regarding the AlP. 

26. Kearns confirmed the group's decision not to issue a press release at this time, 
although Turetzky noted he still does not follow this line of reasoning. 

27. Huff suggested Duke Energy could publish another community newsletter, with an 
article from Kearns summarizing the status of the AI P and the next steps in 
developing and signing the RA. The newsletter could also include updates on 
studies. She estimates the newsletter could be distributed in two to three weeks. The 
stakeholders approved of this suggestion. 

Action Item: Huff will develop a new issue of the community newsletter, and 
Kearns will write an article for it on the status of the relicensing stakeholder 
process. 

28. Kearns reviewed the Integrated Licensing Process schedule. September 18 is the 
"pencils down" date for the RA. 
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29. Kearns will be developing agendas for the next few meetings tailored to addressing 
the remaining concerns raised by the Stakeholder Team at this meeting. Duke 
Energy will also provide (on KTRel) a first draft of the RA to the Stakeholder Team 
on July 26, which will give the stakeholders a few days of initial review prior to the 
August 1st Stakeholder Team meeting. Kearns explained the RA will look similar to 
the AlP, with more formal language and additional contractual text included. 

30. Lineberger suggested in the few days the stakeholders have to conduct an initial 
review of the draft RA, they should focus on Appendix A, which contains the 
proposed FERC license articles (Le., what the Stakeholder Team understands to be 
under FERC's jurisdiction, and proposes for inclusion in the New License itself), and 
the General Administrative Procedures. 

31. Prompted by a question from Swank, Kearns added that the off-license agreements 
will be in the RA itself, but are not expected to be in the New License. 

32. The group reviewed the schedule of meetings, including resource committee (RC) 
meetings. There will be an Aquatics RC meeting at the end of August to discuss the 
Entrainment Study report, and there will be a Shoreline Management RC meeting 
and a Recreation RC meeting in December. The RCs will be reviewing the draft 
Shoreline Management Plan and the draft Recreation Management Plan to confirm 
they are consistent with the RA. Additionally, several study teams will be receiving 
addenda to the study reports to review in December, and likely discuss via 
conference call. 

33. Lineberger mentioned that, parallel to the relicensing process, Duke Energy will be 
drafting the New Operating Agreement and presenting it for review to the USACE 
and Southeastern Power Administration during the first quarter of 2014. 

Summary of Action Items 

34. Kimbrell will mark the June 12 meeting summary as approved on KTRel. 

35. Kearns will follow up with SCDAH and the Eastern Band regarding their AlP 
signatures and next steps. 

36. Huff will develop a new issue of the community newsletter, and Kearns will write an 
article for it on the status of the relicensing stakeholder process. 

5 



From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Call
Date: Monday, July 29, 2013 3:29:28 PM

Stakeholder team
 
 
 

From: Tyler B. Howe [mailto:tylehowe@nc-cherokee.com] 
Sent: Monday, July 29, 2013 1:28 PM
To: Ken Kearns
Cc: Leatherman, Lisa A <Lisa.Leatherman@duke-energy.com> (Lisa.Leatherman@duke-energy.com)
Subject: RE: Call
 
Hi Ken:

I have a meeting this afternoon, and I apologize for not getting back to you sooner.  I received your
email last week about the KTRL paperwork.  As we have begun our nation-to-nation consultations
with the FERC, the EBCI THPO will not be participating in the KTRL meetings and paperwork.  Since
the time of my presentation, it has become apparent that our role in this extra National Historic
Preservation Act (NHPA) project, to wit: the early application packets, etc., our time is better spent
consulting directly with the FERC as per section 106 of the NHPA, which has begun.
 
 
Sincerely,
 
 
Tyler B. Howe
Tribal Historic Preservation Specialist
Eastern Band of Cherokee Indians
(828) 554-6852
 
 
 

From: Ken Kearns [mailto:kkearns@kearnswest.com] 
Sent: Monday, July 29, 2013 12:21 PM
To: Tyler B. Howe
Subject: Call
 
Tyler
 
Please give me a call when you get a minute.  Thanks
 
Ken
703-639-0107
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From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Thoughts on the Draft RA
Date: Friday, August 02, 2013 7:23:25 AM

Stakeholder team
 

From: Chuck and Dee Smith [mailto:chuckandee@bellsouth.net] 
Sent: Thursday, August 01, 2013 5:59 PM
To: Ken Kearns ; Huff, Jennifer R; Lineberger, Jeff
Cc: Jim Schoonover
Subject: Thoughts on the Draft RA
 
          Some thoughts on the draft RA (in addition to our AIP reservations) after our
meeting today.  Only thoughts, no “positions.”  Just trying to help move the process
along a little bit.  Offered chronologically – no priority implied.
 
P. 6-3, line 4, para 6.2.4  Might want to consider adding a parenthetical something
like this:  “(While scheduled RUN Studies are the primary means of regularly
updating  needs and plans for public recreation facilities, nothing in this paragraph
precludes the Licensee receiving and acting upon unscheduled recommendations for
new or improved recreational facilities based on the observations of the Licensee and
other interested parties.)”  I think it would be good to leave the door open a crack
without seeming to lock all improvements into the regularly-scheduled 12-year RUN
Study cycle.  Might also solve one of Ben’s problems.
 
P. 7-3, line 25, para 7.3.4.5   Maybe I shouldn’t even bring this up,  but when I look
at the maps at F-2 and F-3, the only hashured red areas of shoreline I see are Duke
Access Areas.  I’m pretty sure that when this agreement was put together, there
was some privately-owned, non-Duke shoreline which was also in red as being
Future Commercial Marina.  Not much, but some.  It’s fine with me if Duke wants to
take these off the table, but I hadn’t heard that.  I understand that the size of the
graphics may present a problem, but I think you’d best find a way to deal with it to
avoid future problems.  Perhaps insets with arrows pointing to the locations on the
main maps.
 
P. 7-4, lines 14-25, para 7.4   This paragraph is a good example of the trouble I
think we get into with the loose use of the term “SMP.”  This says that Duke will
revise and update the SMP every 10 years and “invite Parties to participate.” 
Frankly, I don’t think Duke has any intention of revising all the elements of the SMP
every 10 years OR inviting all parties to participate in revising all elements.  In fact it
flat contradicts the revision schedule for the RMP, a significant element of the SMP,
established just a few pages back.  My best guess is that this particular paragraph is
intended to address the SMCMs and the SMG, though I may be wrong, but that ain’t
what it says.
 
P. GAP-1, lines 28-30, para 13.3   I understand this is legalese added by the legal-
beagles, and we’re having our attorney go over it all, but I’ve read this short
statement at least two dozen times and I can’t for the life of me understand what it
says.
 
P. GAP-5, lines 13-14, para 19.1   There are at least three errors in these para
citations:  3.5.98, 6.2.44, and 7.4.12.

mailto:/O=DUKEENERGY/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=JAR1434
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P. GAP-9, line 13, para 24.1.6   Need another “e” in Licensee.  Minor editorial.
 
P. GAP-10, line 7, para 25.1.1,2   “Tolled”???  I know this is legalese, but come on. 
Can’t we just say “suspended” or some other such English word?
 
P. GAP-12, line22-26, para 29.0   Coordination with Stakeholder organizations would
be a good idea.  Doesn’t have to be elaborate, perhaps just a simple email with
silence as consent, but could help to avoid misunderstandings.
 
Pp. A-4, line 13 thru A-5, line 20, para 6.0   As discussed above, we really need to
clarify what we are talking about when we say “SMP,” especially since no such
document exists.  The way this works now, we need to either send in all elements of
the SMP [updated] with the license application, or change this wording to specify
what elements of the SMP are being included, and what elements are being
established for the 10-year cyclic review/revision schedule.
 
P. B-1, para AQD   The street name of my address is spelled British style, Harbour. 
Only important because there is a Harbor in the same ZIP code and it has a 211.
 
P. C-2, para K-T Basin   Doesn’t the Little River fit into this somewhere?  This sort of
implies that the K-T Basin is composed of the Keowee and Toxaway Rivers.  Might
want to clarify.
 
P. C-4, para SMP   Depending on what eventuates from my previous comments on
this subject, we need to look seriously at this definition if the decision is to leave the
substantive SMP wording elsewhere untouched.  If that is the end result, this
abbreviation, as a minimum, should be expanded into a definition which clearly
identifies the elements of the SMP, how they are separately managed, and how
there in fact is no actual SMP document.
 
          I don’t know whether that’s helpful at all – if not, I apologize for taking your
time.  Don’t hesitate to holler if questions.  Look forward to seeing you on the 14th. 
Jim, feel free to add any thoughts of your own.
 
Chuck



























From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Ampersand and other stuff
Date: Thursday, September 05, 2013 9:16:55 AM

Stakeholder Team
 

From: Mark Dudley [mailto:mdudley@scprt.com] 
Sent: Thursday, August 15, 2013 11:10 AM
To: Ken Kearns (kkearns@kearnswest.com)
Cc: Huff, Jennifer R; Lineberger, Jeff
Subject: Ampersand and other stuff
 
Hey Ken,
 
For the purpose of this document our agency recommends removing the ampersand from South
Carolina Department of Parks Recreation & Tourism and replace with “and”. I believe this can be
found on Page C-4.
 
On another note, and I sort of hate to bring this up, when searching the document, I noticed the
word “the” used before SCDPRT in some locations and not used at other places. A good example
can be found on page 6-1, line 20 (“the” SCDPRT) and below that, on lines 22 and 23 it refers only
to SCDPRT. I would suggest either removing “the” or placing it before every reference to SCDPRT
unless anyone has any objections.
 
And to really muddy the waters, I noticed the same for SCDNR. I believe every reference to SCSHPO
includes “the” in the document.  
 
I’m no English major, and maybe someone with better credentials has determined when and where
“the” should be placed, but I thought it might be something to look at. If this is too minor to
consider, just forget everything after my ampersand reference in the first sentence. J
 
Thanks!  
 
 
Mark Dudley           
Chief of Park Operations, SC State Park Service
SC Department of Parks, Recreation & Tourism
1205 Pendleton Street
Columbia, SC 29201
 
Phone: (803) 734-0165
Mobile: (803) 361-4382
mdudley@scprt.com
www.southcarolinaparks.com
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From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Meeting to discuss KT entrainment
Date: Monday, August 26, 2013 12:39:33 PM

Stakeholder team

-----Original Message-----
From: Bill Marshall [mailto:MarshallB@dnr.sc.gov]
Sent: Monday, August 26, 2013 8:34 AM
To: Huff, Jennifer R; Bob Perry
Cc: Lineberger, Jeff; Barwick, Hugh
Subject: RE: Meeting to discuss KT entrainment

Thank you for your consideration. Thanks, too, for your efforts to secure the Stewart property.
Dan and I plan to attend today's meeting in Anderson, and Bob may be there as well. We'll plan see
you later in the day.

Bill
________________________________________
From: Huff, Jennifer R [Jennifer.Huff@duke-energy.com]
Sent: Friday, August 23, 2013 1:35 PM
To: Bill Marshall; Bob Perry
Cc: Lineberger, Jeff; Barwick, Hugh
Subject: RE: Meeting to discuss KT entrainment

Thanks for meeting with us and providing this follow up note.

As we discussed earlier in the week, we have drafted the attached Relicensing Agreement wording
consistent with our discussions.  You’ll note we are not proposing to install a bank of lights.  We do not
believe such a bank of lights would significantly enhance the effectiveness of the measures we’ve
proposed and our limited funding resources can be better allocated for other resource enhancements.

We will be proposing a number of changes to the RA on Thursday to address requests for additional
items from a number of stakeholders.  One of the changes we’re planning is the addition of an
additional parcel of land, the Stewart property, to be leased to SCDNR in the same manner we’re
proposing to lease the Laurel Preserve tract.  I’ve attached a map of the property.  We currently have
the property under purchase option.  As we discussed with the Stakeholder Team at the last meeting,
additional activities with significant costs will need to be offset, so we’re working on figuring out how to
do that now and will provide that to the Stakeholder Team as well.

With respect to SCDNR’s interests to incorporate portions of the Bad Creek 10-year work plan into the
RA, we have incorporated some portions (namely the trout habitat monitoring/modeling for Lake
Jocassee, funding for tributary stream research, and our plan to maintain Lake Jocassee above the level
that contributes to increased entrainment at Bad Creek [except during LIP periods]).  I have attached
the summary document from our discussions earlier this year.  I anticipate we’ll begin developing the
next 10-year work plan in 2015.

If after reviewing our draft wording and the map, you feel our proposed wording addresses SCDNR’s
interests, we hope you will inform the Aquatics RC of that on Monday.  We will, of course, also have to
discuss the entrainment findings, our proposal for further reducing entrainment, and the other additions
and modifications we’re proposing at Thursday’s Stakeholder Team meeting.

Please let me know if you have questions. I will be in the office today until 4:00 and back in Monday
briefly prior to leaving for Anderson.

Have a great weekend.
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Jen Huff
Water Strategy & Hydro Licensing
980.373.4392

From: Bill Marshall [mailto:MarshallB@dnr.sc.gov]
Sent: Thursday, August 22, 2013 7:33 PM
To: Huff, Jennifer R; Lineberger, Jeff; Barwick, Hugh
Cc: Bob Perry
Subject: RE: Meeting to discuss KT entrainment

Jen, Jeff, and Hugh:

We appreciate you all initiating Wednesday's meeting with DNR staff and briefing us on findings from
the studies related to entrainment at Jocassee PSS.  In follow up to our meeting, I had a few comments
for your consideration.

We in the DNR are continuing to digest the details of the study report and intend to provide comments
by the requested date of September 16.  Those of us who have reviewed the Study Report have had
some common impressions regarding the information presented. There's a lot of information to address
the fish entrainment issue, and there's also information that raises questions which include factual
matters that we could debate. Most notably, and as you may expect, we think the mortality estimates
presented are incredibly low and the most recent forage fish numbers for Lake Jocassee are incredibly
high!  However, our interest at this point is not to debate but rather to use the information in the report
to address our objective which is to identify and implement measures to avoid and minimize
entrainment.

To that end, we support the measures you have proposed which include:

·       Elimination or modification of lighting at intake areas to reduce potential attraction of fish to the
intake areas on both sides of the Jocassee dam.

·       Operational change in the pumping sequence to start unit 3 first (rather than unit 4 first).

In addition to these, we would suggest the use of attractive lighting to draw fish away from intake
areas as was considered in an earlier draft of the AIP.

We also suggest using the in-place hydroacousitic array during a limited period (such as September-
November 2013) to assess and explore the effectiveness of the measures employed and any potential
adjustments (tweaking) that may become evident.

Also for your consideration, we need to express again DNR's interest in continued monitoring of the
fishery. We would like to see the current types of fishery monitoring conducted on Keowee and
Jocassee continued at some level, through the life of the new KT license. We request your continued
support of monitoring efforts to enable us, Duke and DNR, to assess the health of fish communities at
the project going forward.

If you all are open to consideration of our suggestions and/or our request and wish to discuss them
further, please let us know.

Thanks,

Bill

From: Huff, Jennifer R [mailto:Jennifer.Huff@duke-energy.com]
Sent: Tuesday, July 23, 2013 9:19 AM
To: Bob Perry; Bill Marshall
Cc: Lineberger, Jeff; Barwick, Hugh
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Subject: Meeting to discuss KT entrainment

We’d like to find some time to sit down with you guys and discuss our entrainment proposal prior to the
8/26 Aquatics RC meeting.  We can meet you the afternoon of 8/19, the morning of 8/21, or during the
day on 8/23.  Please let me know if any of these times work for you.  Thanks.

Jen Huff
Water Strategy & Hydro Licensing
980.373.4392





















Additions to Section 6.0 Public Recreation Agreements 

6.2.1.5. Mile Creek County Park 

6.2.1.5.1 The Licensee shall construct up to ten primitive campsites and up 
to five bank fishing stations with open air fishing shelters if Pickens County is a 
Party to this Agreement and the County agrees to operate and maintain the new 
facilities. 

6.2.1.5.2 If Pickens County is a Party to this Agreement, the Licensee shall 
support the development of ten pre-manufactured camping cabins by conducting 
any required archaeological investigations; working with Pickens County to 
develop a mutually agreeable schedule and design specification for the cabins 
and obtain firm quotes from cabin and septic tank manufacturers; and paying the 
materials cost for the cabins and up to five septic tanks with the Licensee’s total 
cost not to exceed $350,000.  The Licensee’s funding shall be available within 
one year following FERC approval of the RMP.  Pickens County shall be 
responsible for all other costs and all activities associated with the permitting, 
installation, operation, and maintenance of said cabins and shall ensure the 
camping cabins are available for public use consistent with the County’s current 
Campsite Reservation Policies for Mile Creek Park.  The Licensee shall expedite 
its internal review of design plans provided by Pickens County.   

 

6.3.15 Eastatoe Creek Tract – If the SCDNR and Pickens County are both Parties to this 
Agreement, then for two years following the issuance of the New License, the end of all 
appeals, and closure of all rehearing and administrative challenge periods, the Licensee shall 
offer a low-cost lease of the Eastatoe Creek Tract (approximately 23 ac; see Appendix F, Figure 
F-1) to the SCDNR for the term of the New License.  If the SCDNR accepts the offer of lease, 
the SCDNR shall be responsible for all administrative activities and costs associated with the 
management of the property.  If the SCDNR declines the offer of lease or does not enter into the 
lease within the two-year offer period, the Licensee is under no obligation to retain ownership of 
the tract or manage it in any particular way. 

 









From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: KT RA Section 3.8
Date: Thursday, September 05, 2013 9:43:47 AM
Attachments: gwlogo4cff.png

Stakeholder team
 

From: K.C. Price [mailto:kcprice@greenvillewater.com] 
Sent: Tuesday, September 03, 2013 12:50 PM
To: Huff, Jennifer R
Subject: RE: KT RA Section 3.8
 
3.8  Existing Water Withdrawals and Effluent Discharges – The Parties acknowledge the

Licensee will include in its Application for New License a table(s) that identifies existing
conditions with regard to Large Water Intakes and effluent discharges located within
the Project Boundaries. The Licensee will further acknowledge and affirm the
continuing duties and obligations of the Licensee and Greenville Water pursuant to the
Order Approving Change in Land Rights issued on July 11, 1974, by the Federal Power
Commission and the Indenture and Agreement, effective January 31, 1973, by and
between the Licensee and Greenville Water. As legally binding obligations of the
Existing License, the Licensee and Greenville Water shall advocate for their inclusion
as legally binding obligations under the New License.

 

 

Thank you for reminding me Jen, after this long weekend my wits are not quite all there.

 

 

 
 
 
K.C. Price 
Director of Water Resources
864.241.7833
kcprice@greenvillewater.com

    

Disclaimer added by CodeTwo Exchange Rules 2007
www.codetwo.com

 
From: Huff, Jennifer R [mailto:Jennifer.Huff@duke-energy.com] 

mailto:/O=DUKEENERGY/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=JAR1434
mailto:Nancy.Jessen@duke-energy.com
mailto:kcprice@greenvillewater.com
http://www.codetwo.com/
mailto:Jennifer.Huff@duke-energy.com



Sent: Tuesday, September 03, 2013 11:38 AM
To: K.C. Price
Cc: Lineberger, Jeff
Subject: KT RA Section 3.8
 
Please send the wording your attorney proposes to add to Section 3.8.  Thanks.
 
Jen Huff
Water Strategy & Hydro Licensing
980.373.4392
 



From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Strike Section 3.3 of RA
Date: Tuesday, October 29, 2013 9:24:55 AM

Stakeholder team
 
From: David Bereskin [mailto:bereskind@greenvillewater.com] 
Sent: Wednesday, September 11, 2013 3:56 PM
To: Ken Kearns; Art Holbrooks (aholbrooks@oconeesc.com); Faires, Rick - seneca.sc; Chris Brink; David
Gilstrap (gilstrapdr@gmail.com); Lineberger, Jeff; Huff, Jennifer R; K.C. Price;
marshallb@co.pickens.sc.us
Cc: Elana Kimbrell
Subject: Re: Strike Section 3.3 of RA
 
It is GW position that this Section 3.3 remains in the agreement as agreed upon in the conference call
and last RA meeting.
Thank you,
 
David H. Bereskin
 

From: Ken Kearns <kkearns@kearnswest.com>
To: "Art Holbrooks (aholbrooks@oconeesc.com)" <aholbrooks@oconeesc.com>, "Bob Faires
(rfaires@seneca.sc.us)" <rfaires@seneca.sc.us>, Chris Brink <chrisb@co.pickens.sc.us>, David
Bereskin <bereskind@greenvillewater.com>, "David Gilstrap (gilstrapdr@gmail.com)"
<gilstrapdr@gmail.com>, "jeff.lineberger@duke-energy.com" <jeff.lineberger@duke-
energy.com>, "jennifer.huff@duke-energy.com" <jennifer.huff@duke-energy.com>, "K.C. Price"
<kcprice@greenvillewater.com>, "marshallb@co.pickens.sc.us" <marshallb@co.pickens.sc.us>
Cc: Elana Kimbrell <ekimbrell@kearnswest.com>
Subject: Strike Section 3.3 of RA
 
Hi folks
 
Section 3.3 (about new large water intakes) in the Relicensing Agreement has continued to be
troublesome.  At Thursday’s meeting, I’m going to recommend that we strike Section 3.3 from the
RA in hopes everyone can “live with” that.  If that’s going to be problem for you, I’d like to talk with
you for a few minutes prior to Thursday’s meeting to better understand interests – either today
(Mon) or tomorrow.  Please let me know
 
Look forward to seeing you on Thursday (9/12).
 
Ken
703-639-0107
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From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Large Water Intake Permitting Language for the RA
Date: Monday, October 14, 2013 3:29:23 PM

Stakeholder team

From: Chris Brink [mailto:chrisb@co.pickens.sc.us] 
Sent: Friday, September 13, 2013 4:38 PM
To: Lineberger, Jeff; Ken Kearns; Huff, Jennifer R
Subject: RE: Large Water Intake Permitting Language for the RA
 
All;
 
I’m not sure at this point that anything other than the elimination of Section 3.3 will meet the
County’s needs. 
 
I talked briefly this morning to the administrator and the indifferent attitude by Mr. Bereskin and
the insistence of Greenville Water to include the insertion of substitute language, albeit factual
information/processes, is not going over very well.  Their flat refusal to state their explicit interest
in having any language kept or substituted (other than using the generic comment “to protect our
interest”) may be too much to overcome at this point.  I was asked and had no problem being
honest and forthright in expressing the County’s interest in eliminating the troubling section.  We
would have liked GW to be as forthcoming during the discussion.
 
As promised, I will present this new language to Council with my recommendation that they
consider it as fulfilling the County’s interest in this particular subject matter.  I should have news at
the Tuesday stakeholder meeting.
 
Chris
 
Christopher J. Brink, AICP
Director
Department of Community Development
Building CodesŸParks and RecreationŸE911ŸPlanning
222 McDaniel Avenue, B-10
Pickens, South Carolina  29671
Telephone: 864-898-5950
Direct: 864-898-5989
Facsimile: 864-898-5795
Email: chrisb@co.pickens.sc.us
Web: www.co.pickens.sc.us

If you print this email, please consider the environment and recycle.
 

From: Lineberger, Jeff [mailto:Jeff.Lineberger@duke-energy.com] 
Sent: Friday, September 13, 2013 3:42 PM
To: Ken Kearns; Chris Brink; Huff, Jennifer R
Subject: RE: Large Water Intake Permitting Language for the RA
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Chris,
 
Yes, the intent is to include the entire 1-page document Ken sent out in the RA at the end of
Section 3, including the 3 “Important Considerations” at the bottom of the page. Important
Consideration #1 addresses the point you brought up in your email.
 
Do you feel like this language will meet the County’s needs based on what you’ve heard so far?
 

From: Ken Kearns [mailto:kkearns@kearnswest.com] 
Sent: Friday, September 13, 2013 3:36 PM
To: Chris Brink; Lineberger, Jeff; Huff, Jennifer R
Subject: RE: Large Water Intake Permitting Language for the RA
 
After renumbering, it will indeed be Section 3.8 (the last Section in 3.0)
 
I’ll let Jeff/Jen answer the other question.
 
Ken
 

From: Chris Brink [mailto:chrisb@co.pickens.sc.us] 
Sent: Friday, September 13, 2013 3:31 PM
To: Ken Kearns; 'Lineberger, Jeff'; 'Huff, Jennifer R'
Subject: RE: Large Water Intake Permitting Language for the RA
 
I’ll forward on to Administration and Council.
 
This will be a “new” (after section re-numbering) Section 3.8?
Are the three “considerations” anticipated to be included?  We had discussion this morning
regarding the possibility of the permitting processes changing and anticipating the need to include
some language regarding the processes applicable at time of permit application be followed rather
than what is “summarized’ in the RA.
 

The RA is up for consideration at the Monday, September 16th Council Meeting.  This language will
be passed onto Council for their consideration along with the entire RA.
 
Chris
 
Christopher J. Brink, AICP
Director
Department of Community Development
Building CodesŸParks and RecreationŸE911ŸPlanning
222 McDaniel Avenue, B-10
Pickens, South Carolina  29671
Telephone: 864-898-5950
Direct: 864-898-5989
Facsimile: 864-898-5795
Email: chrisb@co.pickens.sc.us
Web: www.co.pickens.sc.us
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If you print this email, please consider the environment and recycle.
 

From: Ken Kearns [mailto:kkearns@kearnswest.com] 
Sent: Friday, September 13, 2013 3:07 PM
To: Art Holbrooks; Ben Turetzky; Ben Turetzky; Bill Marshall; Bill Smith; Bob Faires; Bob Swank; Buddy
Thompson; Chris Brink; Chris Starker; Chuck Smith; Dave Hargett; gilstrap4@gmail.com; David
Bereskin; Dyke Spencer; Elana Kimbrell; Elizabeth Johnson; Jeff.Lineberger@duke-energy.com; Jen
Huff; Jim Burgner; Jim Schoonover; Juan Brown; K.C. Price; Ken Kearns; Mark Dudley; Marshall Brown;
Phil Gaines; Tom Berenz; Tim Roberson; Tony Niemeyer; Van Whitehead; Vivianne Vejdani;
Wes.Cooler@mac.com; Erin Owen (owenen@dhec.sc.gov); Sandra.M.Campbell@usace.army.mil
Subject: Large Water Intake Permitting Language for the RA
 
At yesterday’s Stakeholder Team meeting (9/12/13), the Team decided to eliminate the paragraph
formerly appearing in Section 3.3 (re Large Water Intakes) in its entirety.
 
The Team also decided to add to Section 3.0 a summary of the rather complicated permitting 
process for a new or expanded Large Water Intake under the existing FERC license.  We anticipate
this process will not change under the New License.  Attached is the language Jeff developed
following up on his action item.
 
If you read and have comments prior the next Tuesday’s meeting, please send them (at least) to
Jeff, Jen and me.
 
I look forward to seeing you Tuesday.
 
Ken
703-639-0107

CONFIDENTIALITY NOTICE:  This electronic communication (and any files transmitted
with it) may be
confidential, may contain information which is legally privileged, or may be exempt from
public disclosure.
They are intended solely for the use of the individual or entity to whom this communication
is addressed.
If you are not one of the named recipients or otherwise have reason to believe that you have
received
this message in error, please immediately notify the sender and permanently delete this
message from
your computer.  Any other use, retention, dissemination, forwarding, printing, or copying of
this e-mail
is strictly prohibited.

CONFIDENTIALITY NOTICE:  This electronic communication (and any files transmitted
with it) may be
confidential, may contain information which is legally privileged, or may be exempt from
public disclosure.
They are intended solely for the use of the individual or entity to whom this communication
is addressed.
If you are not one of the named recipients or otherwise have reason to believe that you have
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received
this message in error, please immediately notify the sender and permanently delete this
message from
your computer.  Any other use, retention, dissemination, forwarding, printing, or copying of
this e-mail
is strictly prohibited.



















From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: The Anderson Independent Mail, Pickens County Council opposes Duke Energy relicensing agreement,

Thursday, September 19, 2013
Date: Thursday, September 19, 2013 1:13:40 PM

Stakeholder Team
 

From: Ken Kearns [mailto:kkearns@kearnswest.com] 
Sent: Thursday, September 19, 2013 1:01 PM
To: Art Holbrooks; Ben Turetzky; Ben Turetzky; Bill Marshall; Bill Smith; Faires, Rick - seneca.sc; Bob
Swank; Buddy Thompson; Chris Brink; Chris Starker; Chuck Smith; Dave Hargett; gilstrap4@gmail.com;
David Bereskin; Dyke Spencer; Elana Kimbrell; Elizabeth Johnson; Lineberger, Jeff; Huff, Jennifer R; Jim
Burgner; Jim Schoonover; Juan Brown; K.C. Price; Ken Kearns; Mark Dudley;
marshallb@co.pickens.sc.us; Phil Gaines; Tom Berenz; Tim Roberson; Tony Niemeyer; Van Whitehead;
Vivianne Vejdani; Wes.Cooler@mac.com; Erin Owen (owenen@dhec.sc.gov);
Sandra.M.Campbell@usace.army.mil
Cc: Ken Kearns
Subject: Re: The Anderson Independent Mail, Pickens County Council opposes Duke Energy relicensing
agreement, Thursday, September 19, 2013
 
In case you came across this article.
 
Those who attended Tuesday’s Stakeholder Team meeting know this council meeting was on
Monday, the day before our meeting.  You also know that, by the end of the day on Tuesday, and
after a brief conference call late yesterday, we all believe we’re now in a much better place with
Pickens County.
 
The timing of the article (appearing after all those subsequent activities) was unfortunate,  but I
think we’re on a positive tack and should just ignore it.
 
Let me know questions.
 
Ken
703-639-0107
 
 
 
 

Pickens county council opposes Duke
Energy re-licensing agreement
PICKENS — The Pickens County Council voted 6-0 this week to oppose Duke
Energy’s relicensing agreement on the Keowee-Toxaway hydroelectric project.

Council member Trey Whitehurst said he hopes the vote sends a strong message
about how Pickens County feels about the use of its water resources.

mailto:/O=DUKEENERGY/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=JAR1434
mailto:Nancy.Jessen@duke-energy.com


County administrator Chap Hurst said the Greenville Water Authority has two intake
pipes in Lake Keowee, while the county has none.

Officials of Duke Energy, which owns the lake basin but not the water itself, have said
they do not want any more intakes at this time, according to Hurst. If municipalities in
the county need extra water in the future, they would have to purchase it from
Greenville. Currently, Liberty and the city of Pickens purchase some water from
Greenville.

Hurst said the new Duke licensing agreement would run for 40 years and the
Greenville Water Authority would set rates and tap fees for Pickens County.

“Pickens County is not interested in allowing other entities to tell us how to use water
that is within our borders,” Hurst said.

 
 















From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Special Participant and the Keowee-Toxaway Relicensing Agreement
Date: Monday, December 16, 2013 3:56:52 PM

Stakeholder Team
 
From: Cantrell, Mark [mailto:mark_a_cantrell@fws.gov] 
Sent: Tuesday, November 12, 2013 10:45 PM
To: Ken Kearns
Cc: Elana Kimbrell; Huff, Jennifer R
Subject: Re: Special Participant and the Keowee-Toxaway Relicensing Agreement
 
Ken:
 
Thank you for the reminder.  I have been lax in not replying.
I am travelling now, playing catch up after shutdown, and trying to balance lots of stuff, so
don't interpret my absence as a lack of interest.
I will review the agreement, and have our Solicitor review as well.

thanks,
Mark A. Cantrell
U.S. Fish & Wildlife Service
160 Zillicoa Street
Asheville, NC 28801
828/258-3939, ext 227
mobile:  828/215-1739
 
 
 

On Tue, Nov 12, 2013 at 5:42 PM, Ken Kearns <kkearns@kearnswest.com> wrote:
Hey Mark
As you recall, USFWS was termed a “Special Participant” on the Keowee-Toxaway
Stakeholder Team.  So as a formality this is to remind you that USFWS now has an
opportunity to sign the KT Relicensing Agreement (http://www.duke-
energy.com/pdfs/kt_relicensing_agreement_09-18-13.pdf).  The deadline for signing is
November 29, 2013.
If I don’t hear back, I’ll presume that USFWS does not wish to sign the Agreement.
In any event I think your active participation with the group early on was particularly
valuable in helping Team members learn about FERC relicensing, about the role of agencies
in the process, and about the importance of environmental aspects and requirements in
FERC’s decision making.
Not sure when we’ll next cross paths, maybe at FERC’s February study meeting.  I’ll look
forward to it.
 
Ken
703-639-0107
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From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Special Participant and the Keowee-Toxaway Relicensing Agreement
Date: Friday, January 24, 2014 1:40:56 PM

Stakeholder Team
 

From: Ken Kearns [mailto:kkearns@kearnswest.com] 
Sent: Tuesday, November 12, 2013 5:41 PM
To: Pace.Wilber@noaa.gov
Cc: Elana Kimbrell; Huff, Jennifer R
Subject: Special Participant and the Keowee-Toxaway Relicensing Agreement
 

Pace

As you may recall, NMFS was termed a “Special Participant” on the Keowee-Toxaway
Stakeholder Team as defined in the Team Charter that was signed by Press and Mike
Mastry.  So as a formality this is to remind you that NMFS now has an opportunity to sign
the KT Relicensing Agreement (http://www.duke-
energy.com/pdfs/kt_relicensing_agreement_09-18-13.pdf).  The deadline for signing is
November 29, 2013.

If I don’t hear back, I’ll presume that NMFS does not wish to sign the Agreement.  I think
this was NMFS’ presumption all along.

In any event I appreciate Press’ and Mike’s early participation in the process.

 

Ken Kearns, KT Facilitator

703-639-0107
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From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Special Participant and the Keowee-Toxaway Relicensing Agreement
Date: Friday, January 24, 2014 1:41:20 PM

Stakeholder Team
 

From: Ken Kearns [mailto:kkearns@kearnswest.com] 
Sent: Tuesday, November 12, 2013 5:45 PM
To: Chuck Hightower; Erin Owen
Cc: Elana Kimbrell; Huff, Jennifer R
Subject: Special Participant and the Keowee-Toxaway Relicensing Agreement
 

Erin and Chuck

As you recall, SCDHEC was termed a “Special Participant” on the Keowee-Toxaway
Stakeholder Team.  So as a formality this is to remind you that SCDHEC now has an
opportunity to sign the KT Relicensing Agreement (http://www.duke-
energy.com/pdfs/kt_relicensing_agreement_09-18-13.pdf).  The deadline for signing is
November 29, 2013.

If I don’t hear back, I’ll presume that SCDHEC does not wish to sign the Agreement.

In any event I think your active participation with the group has been valuable in helping
Team members learn about the role of SCDHEC in FERC relicensing and in preserving
water quality in the state.

I’ll look forward to seeing you soon; possibly in December.

 

Ken Kearns, KT Facilitator

703-639-0107
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From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Special Participant and the KT Relicensing Agreement
Date: Friday, January 24, 2014 1:41:41 PM

Stakeholder Team
 

From: Ken Kearns [mailto:kkearns@kearnswest.com] 
Sent: Tuesday, November 12, 2013 5:38 PM
To: Tyler Howe
Cc: Elana Kimbrell; Huff, Jennifer R
Subject: Special Participant and the KT Relicensing Agreement
 

Tyler

As you recall, EBCI was termed a “Special Participant” on the Keowee-Toxaway
Stakeholder Team.  So as a formality this is to remind you that EBCI now has an
opportunity to sign the KT Relicensing Agreement (http://www.duke-
energy.com/pdfs/kt_relicensing_agreement_09-18-13.pdf).  The deadline for signing is
November 29, 2013.

If I don’t hear back, I’ll presume that EBCI does not wish to sign the Agreement. I think
that’s been EBCI’ s presumption anyway.

In any event I think your active participation with the group early on was valuable in helping
Team members learn about the regional history of the Cherokees and the role of EBCI in
FERC relicensing.

Thanks

Ken Kearns, KT Facilitator

703-639-0107
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From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Special Participant and the Keowee-Toxaway RA (UNCLASSIFIED)
Date: Thursday, November 14, 2013 8:21:28 AM

Stakeholder team

-----Original Message-----
From: Campbell, Sandra M SAS [mailto:Sandra.M.Campbell@usace.army.mil]
Sent: Thursday, November 14, 2013 8:14 AM
To: Ken Kearns
Cc: Elana Kimbrell; Huff, Jennifer R; Bailey, William G SAS; Bramlette, George O SAS
Subject: RE: Special Participant and the Keowee-Toxaway RA (UNCLASSIFIED)

Classification: UNCLASSIFIED
Caveats: NONE

Ken,

Thank you for the opportunity to participate as a "Special Participant" on the Keowee Stakeholder
Team.  Our participation has been mutually beneficial for USACE as well and we appreciate the
relationships we have established and fostered through this process. 

As we are fully engaged with Duke and SEPA drafting a new operating agreement, we feel it is in the
best interest of all parties for USACE to remain as a "Special Participant".

We look forward to seeing everyone next week,

Sandy

-----Original Message-----
From: Ken Kearns [mailto:kkearns@kearnswest.com]
Sent: Tuesday, November 12, 2013 5:36 PM
To: Bailey, William G SAS; Bramlette, George O SAS; Campbell, Sandra M SAS
Cc: Elana Kimbrell; jennifer.huff@duke-energy.com
Subject: [EXTERNAL] Special Participant and the Keowee-Toxaway RA

Sandra, George, and Bill

As you recall, USACE was termed a "Special Participant" on the Keowee-Toxaway Stakeholder Team.  So
as a formality this is to remind you that USACE has an opportunity to sign the KT Relicensing Agreement
(http://www.duke-energy.com/pdfs/kt_relicensing_agreement_09-18-13.pdf).  The deadline for signing
is November 29, 2013.

If I don't hear back, I'll presume that USACE does not wish to sign the Agreement.

In any event I think your active participation with the group has been valuable in helping Team
members learn about USACE's role in FERC relicensing and learning about and improving water quantity
interactions over the entire Savannah River Basin.

I'll look forward to seeing some of you on Nov 20.

Ken Kearns, KT Facilitator
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703-639-0107

Classification: UNCLASSIFIED
Caveats: NONE
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Keowee-Toxaway Project Relicensing 
FERC Project No. 2503 

  
Relicensing Agreement Signing Ceremony 

 

Date   November 20, 2013 

Location:  Kresge Hall at Clemson University’s Outdoor Lab 
  Pendleton, SC 

 

Stakeholder Team Member Representatives and Guests 
1. Juan Brown, Anderson Area 

Chamber 
2. Lee Luff, Anderson Area Chamber 
3. Dyke Spencer, Anderson Area 

Chamber 
4. Linda Lovely, AQD 
5. Jim Schoonover, AQD 
6. Chuck Smith, AQD 
7. Ginger Strong-Tidman, AQD 
8. Greg Dietterick, City of Seneca 
9. George Acker, Duke Energy 
10. Ed Bruce, Duke Energy 
11. Keith Finley, Duke Energy 
12. George Galleher, Duke Energy 
13. Brett Garrison, Duke Energy 
14. BJ Gatten, Duke Energy 
15. Clark Gillespy, Duke Energy 
16. Bob Guy, Duke Energy 
17. Randy Herrin, Duke Energy 
18. Jen Huff, Duke Energy 
19. Steve Jester, Duke Energy 
20. Scott Jolley, Duke Energy 
21. Jeff Lineberger, Duke Energy 
22. Scott Miller, Duke Energy 
23. Dave Goeckel, FOLKS 
24. Ben Turetzky, FOLKS 
25. David Bereskin, Greenville Water 
26. Bob Knight, Greenville Water 
27. Dennis Porter, Greenville Water 
28. KC Price, Greenville Water 
29. Thomas Berenz, Keowee Vineyards 
30. Jim Burgner, Keowee Vineyards 
31. Ron McGimpsey, Keowee Vineyards 
32. Cary Hall, Naturaland Trust 
33. Mac Stone, Naturaland Trust 

34. Reg Dexter, Oconee County 
35. Art Holbrooks, Oconee County 
36. Joel Thrift, Oconee County 
37. Chris Brink, Pickens County 
38. Marshall Brown, Pickens County 
39. Neil Smith, Pickens County 
40. John Rudolph, Pickens County 

Water Authority 
41. Bill Smith, Pickens County Water 

Authority 
42. Harry Wilson, Pickens County Water 

Authority 
43. Bob Faires, Seneca Light & Water 
44. Shannon Bobertz, SCDNR 
45. Breck Carmichael, SCDNR 
46. Bill Marshall, SCDNR 
47. Molly Price, SCDNR 
48. Vivianne Vejdani, SCDNR 
49. Rob Achenberg, SCDPRT 
50. Mark Dudley, SCDPRT 
51. Phil Gaines, SCDPRT 
52. Duane Parrish, SCDPRT 
53. Wes Cooler, South Carolina Wildlife 

Federation 
54. Dave Hargett, South Carolina 

Wildlife Federation 
55. Tony Niemeyer, The Reserve at 

Lake Keowee 
56. Van Whitehead, Upstate Forever 
57. Brad Wyche, Upstate Forever 
58. George Bramlette, USACE 
59. Sandra Campbell, USACE 
60. Tim Roberson, Warpath 

Development 
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Facilitators 
Ken Kearns, K&W 
Amanda Piasecki, K&W 
Elana Kimbrell, K&W 

 

10:25 a.m. Preliminaries 
1. Ken Kearns opened the Relicensing Agreement (RA) Signing Ceremony, provided a 

safety brief, and reviewed the agenda. Kearns welcomed all Stakeholder Team 
Members and guests and introduced government and Duke Energy officials: Duane 
Parrish, Joel Thrift, Neil Smith, Greg Dietterick, Clark Gillespy, and Steve Jester. He 
provided a contextual background on the Keowee-Toxaway Relicensing Project 
relicensing. 

10:30 a.m. Welcome and Opening Remarks 
2. Duke Energy Vice President Steve Jester welcomed participants and noted the 

ceremony was a milestone in four years of work, including nearly countless studies and 
stakeholder meetings. This work has identified the issues important to the community, 
such as fish, wildlife, and recreation. He also noted that 14 percent of the electricity in 
the Carolinas is provided at Lakes Jocassee and Keowee, and the Basin relies on the 
lakes for drinking water. As a result of the stakeholders’ work, the hydropower facilities 
will operate in a way that balances the region’s needs with energy production. Jester 
concluded by thanking stakeholders for their participation. 

3. Duane Parrish, Director of the South Carolina Department of Parks, Recreation and 
Tourism, offered remarks and congratulated the group. He noted that the process would 
set the stage for improvements in conservation and recreation for citizens. He thanked 
Duke Energy for committing to providing resources for citizens. 

4. Breck Carmichael (Assistant to the Director, South Carolina Department of Natural 
Resources (SCDNR)) provided remarks and thanked the participants, Bill Marshall, in 
place of Bob Perry, also provided remarks on behalf of SCDNR. He noted that good 
decision making comes from evaluation and avoids unintended consequences. Today is 
to celebrate the process of good decision making. He noted that Duke Energy has been 
a true partner in the process and thanked Duke Energy and all stakeholders for their 
participation in the relicensing process.  

5. Joel Thrift (Chairman, Oconee County Council) provided remarks. He noted that Duke 
Energy has been a great corporate sponsor of Oconee County and has provided many 
upgrades to Lake Jocassee and Keowee. He thanked Duke Energy for their investment 
in the area. 

11:00 a.m. Relicensing Agreement Signing 
6. Kearns announced organizations would be called in alphabetical order as listed in the 

RA. Team Members and other authorized Signatories should come forward to sign the 
Relicensing Agreement as their organization’s name is called, introduce the 
organizations Team members and guests and offer any comments to the group. 

(At this point, all organizations were called forward.  Various Team Members addressed 
the group. After Team Members and other Signatories spoke, they signed the RA) 
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11:35 a.m. Next Steps 
7. Jen Huff, Duke Energy’s Keowee-Toxaway Relicensing Project Manager congratulated 

and thanked the stakeholders, and noted there was still much work to do to file the 
license application and to help ensure that the provisions in the Relicensing Agreement 
are not materially modified in the New License. 

11:45 a.m. Break 

12:00 p.m. Lunch 
8. Clark Gillespy offered a toast congratulating the attendees. 

1:45 p.m. Adjourn 
 



From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: DRAFT EXPLANATORY STATEMENT ON KTREL
Date: Monday, November 25, 2013 8:05:57 AM

Stakeholder team
 

From: Ken Kearns [mailto:kkearns@kearnswest.com] 
Sent: Thursday, November 21, 2013 3:48 PM
To: Art Holbrooks; Ben Turetzky; Ben Turetzky; Bill Bailey; Bill Marshall; Bill Smith; Faires, Rick -
seneca.sc; Bob Swank; Buddy Thompson; Chris Brink; Chris Starker; Chuck Hightower; Chuck Smith;
Dave Hargett; gilstrap4@gmail.com; David Bereskin; Dyke Spencer; Elana Kimbrell; Elizabeth Johnson;
Erin Owen; George.O.Bramlette@usace.army.mil; Lineberger, Jeff; Huff, Jennifer R; Jim Burgner; Jim
Schoonover; Juan Brown; K.C. Price; Ken Kearns; Mark Cantrell; Mark Dudley;
marshallb@co.pickens.sc.us; Phil Gaines; Sandra.M.Campbell@usace.army.mil; Tom Berenz; Tim
Roberson; Tony Niemeyer; Van Whitehead; Vivianne Vejdani; Wes.Cooler@mac.com
Cc: Finley, Keith A
Subject: DRAFT EXPLANATORY STATEMENT ON KTREL
 

Stakeholders

As we’ve discussed FERC requires an Explanatory Statement (ES) to be filed along with
the Relicensing Agreement (RA).  The ES summarizes how the RA was crafted to address
the regional interests, how we reached its conclusions, and why the conclusions are right
the license and the region.

Several years ago FERC’s Mark Pawlowski emphasized the importance of the ES in his
presentation to the Stakeholder Team.  It’s an important step in helping ensure the
elements in RA appear in the New License as we intend.

The ES is the licensee’s document, and FERC regulations require the licensee give at
least 30 days for the stakeholders to review and comment on it.  By agreement in the RA,
that time was extended to at least 45 days.

As of today, the draft ES has been posted to KTRel for your review.  We’ve set February
15, 2014 as the deadline for all comments.  The ES will be a principal topic at the
December 4 Stakeholder Team meeting, and we’ll begin collecting comments there. 
Please review the ES between now and then and bring your thoughts and comments to
the meeting.

No rest for the weary.  Happy Thanksgiving to all y’all.

 

Ken

PS:  The draft ES is in the “Relicensing Agreement” folder under “Shared Documents” on
KTRel.  It can be reached by clicking either the “ES” tab or “RA” tab at the top of any
KTRel page.
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Keowee-Toxaway Hydro Relicensing 
(FERC Project No 2503) 

KEOWEE-TOXAWAY STAKEHOLDER TEAM MEETING 

Wednesday, December 4, 2013 

AGENDA 
 

Location: Duke Energy Wenwood Operation Center 
425 Fairforest Way 
Greenville, SC  29607 

 
 
9:30 AM Preliminaries 

• Introductions 
• Safety Brief 
• Announcements 
• Meeting Summary Approval (none) 
• Action Items (none) 
• Relicensing Schedule 
• Agenda Review 

10:00 AM Public Session (if necessary) 

10:30 AM Explanatory Statement – Purpose and Structure 

  Explanatory Statement – Group Review and Discussion 

  Draft New Operating Agreement and Comprehensive Report 
Overview Presentation 

12:00 N Lunch 

12:45 PM Morning Topics Continued 

  Wrap Up 

2:00 PM Adjourn 





















































From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: January 16 Stakeholder Team Meeting
Date: Thursday, February 06, 2014 3:17:04 PM

Stakeholder team

From: Ken Kearns [mailto:kkearns@kearnswest.com] 
Sent: Tuesday, January 07, 2014 3:51 PM
To: Art Holbrooks; Ben Turetzky; Ben Turetzky; Bill Bailey; Bill Marshall; Bill Smith; Faires, Rick -
seneca.sc; Bob Swank; Buddy Thompson; Chris Brink; Chris Starker; Chuck Hightower; Chuck Smith;
Dave Hargett; gilstrap4@gmail.com; David Bereskin; Dyke Spencer; Elana Kimbrell; Elizabeth Johnson;
Erin Owen; George.O.Bramlette@usace.army.mil; Lineberger, Jeff; Huff, Jennifer R; Jim Burgner; Jim
Schoonover; Juan Brown; K.C. Price; Ken Kearns; Mark Cantrell; Mark Dudley;
marshallb@co.pickens.sc.us; Phil Gaines; Sandra.M.Campbell@usace.army.mil; Tom Berenz; Tim
Roberson; Tony Niemeyer; Van Whitehead; Vivianne Vejdani; Wes.Cooler@mac.com
Subject: January 16 Stakeholder Team Meeting
 

*** This is an EXTERNAL email. Exercise caution. DO NOT open attachments or click
links from unknown senders or unexpected email. ***

Stakeholder Team Members

 

We want your thoughts…

We are considering cancelling the scheduled January 16 Stakeholder Team meeting.

When originally planned, we intended to present more detail on the draft Comp Report
(e.g., summaries from HEC ResSim outputs, etc.) and talk in more detail about the draft
NOA.  I’m told that no one has commented on either document (they’re on KTRel)
although the comment period is still open until January 15.  We were also planning to
briefly review the Explanatory Statement again after my edits from the last meeting.  And of
course there are the usual updates and questions from Duke Energy and other
stakeholders.

PLEASE LET ME KNOW BY COB THURSDAY (Jan 9) if you think we should hold the
meeting.  We’re ready to go either way.

 

Some Reminders

January 15 is the comment deadline for the following:

·         Draft Shoreline Management Plan
·         Draft Recreation Management Plan
·         Draft New Operating Agreement
·         Draft Revised Comprehensive Report

 

The Updated Study Report meeting will be held on February 5 at Wenwood Operations
beginning at 9:00 AM.  This is a FERC prescribed meeting; no Stakeholder Team business
will be conducted.

February 15 is the comment deadline for the draft Explanatory Statement.  The next
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revision will be posted to KTRel today.

April 10 is the next scheduled Stakeholder Team meeting.

 

Please let me know questions or comments, and happy New Year.

 

Ken Kearns

703-639-0107

 



From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Comments on Explanatory Statement
Date: Friday, January 24, 2014 4:35:03 PM

Stakeholder Team
 
From: Chuck and Dee Smith [mailto:chuckandee@bellsouth.net] 
Sent: Friday, January 24, 2014 3:16 PM
To: Ken Kearns ; Huff, Jennifer R; Lineberger, Jeff
Cc: JimSchoonover; Ben Turetzky
Subject: Comments on Explanatory Statement
 
*** This is an EXTERNAL email. Exercise caution. DO NOT open attachments or click
links from unknown senders or unexpected email. ***

P. iv, third para, line 2:  Change to read “. . . Stakeholder organizations signed . . .” 
[or similar language]  AQD and a number of other signatories were NOT Stakeholder
Team members.
 
P. 4, para 3.1.4, line 1:  Change to read “. . . Team but did not intend to sign . . .” 
Self-explanatory editorial, but important enough to make sure it gets fixed.
 
P. 4, para 3.1.8, lines 29-31:  This seems a bit of an overstatement.  To the best of
my recollection, John Lake attended two meetings and spoke at one, and Barker,
Britewell, & Co attended and spoke at one.  I can’t recall any other public
participation in over four years of Stakeholder Team meetings.  It’s certainly fair to
say the process was very open to the public, both through Duke’s efforts and the
efforts of at least AQD and FOLKS to publicize what was going on, but to say that
members of the public took advantage of the opportunity on several occasions is an
suggestive overstatement.  It would be more accurate to say that, despite the best
efforts of Duke and several Stakeholder organizations to publicize the relicensing
process, public participation was minimal and focused primarily on the issue of water
levels.
 
P. 4, para 3.2, lines 45-46:  I think I understand the intent of this sentence, but the
way it’s constructed makes it sound as though there were Team Members who did
NOT agree with the AIP and dropped out of the process of its evolution into the RA. 
Suggest re-look at this; it’s important to convey a sense of positive unanimity, not
discord.
 
P. 5, paras 3.3 and 3.4, lines 1-25:  These two paragraphs should be presented in
the order of the hierarchical structure of the Stakeholder Team, with RCs first as STs
reported to RCs in at least some cases, not the other way around.  See also
following comment.
 
P. 5, para 3.3, line 1:  I simply do not understand this statement that STs are not
part of the Stakeholder Process.  STs are addressed in the Stakeholder Team
Charter, and their role in this paragraph is clearly key to the success of the
Stakeholder Team.
 
P. 5, para 3.4, line 18:  Change “are listed below” to “were” [editorial simplicity] and

mailto:/O=DUKEENERGY/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=JAR1434
mailto:Nancy.Jessen@duke-energy.com


add “(in alphabetical order):” [ensures against any sense of hierarchical listing].
 
P. 5, para 3.5, line 35:  Change “listed below” to “discussed in their respective
sections.”  And move the five AHC discussions as appropriate.  This will provide
FERC with a much clearer understanding in each section of the level of effort
involved.  If feelings are strong  to keep the listing here, then replace “are listed
below” by “with” [editorial].
 
P. 6, para 4.2, line 24:  Add “. . . Pumped Storage Station, as the reservoir for the
Keowee Hydro Station, and as the . . .”  Seems sort of self-evident, but to be
complete as we are here with everything else.
 
P 7, para 4.3, line 3:  Add “. . . consistent with the Relicensing Agreement.  The
USACE . . .”  Makes certain there is no misunderstanding that this refers to the 1968
Agreement.
 
Pp. 8 (line 21) – 9 (line 36):  This title and its seven textual paragraphs look like
orphans in this otherwise tightly formatted document.  Suggest paragraph
numbering for ease of reference and consistency.
 
P. 10, para unnumbered, lines 6-24:  You have an unnumbered paragraph here.
 
P. 10, para unnumbered, lines 22&23:  Dates should be 2013, not 2014.
 
P. 10, para unnumbered, line 24:  Add “. . . 100 people attended; informal
interviews with exiting attendees indicated a uniform improvement in perceptions of
the proposed changes, and locally-generated pressures subsequently subsided
significantly.”  Self-explanatory [I believe].
 
P. 14, para 7.2, line 42:  Change “. . . of the RMP’s new . . .” to “. . . of that RMP’s
new . . .”  Ensure no confusion as to which RMP we’re talking about.
 
P. 17, para 8.2, lines 23-25:  This sentence is a serious misstatement of Stakeholder
interests, at least AQD’s.  It should be replaced with the following:  “Some
Stakeholders in Oconee County have achieved significant restrictions through County
government on lakeside commercial development in the form of a Zoning Enabling
Ordinance (ZEO) with a Lake Overlay for Lakes Jocassee and Keowee, and they
want the licensee’s development practices to coincide with local government
practices.” 
 
P. 17, para 8.2, line 26:  Change “limiting” to “controlling”  Perhaps this is only
semantics, but to me there is a difference.  See also following comment.
 
P. 17, para 8.2, line 27:  Add following new sentence  “. . . around Lake Keowee. 
These Stakeholder Team Members understand and accept the need for additional
commercial recreational development on Lake Keowee, but want the Licensee to
exert significant control to ensure that commercial development is coincident with
demonstrated public recreational demands and that new development minimizes
negative quality-of-life impacts on existing residential communities.  Another set of .
. .”  Hopefully this is self-explanatory.
 
P. 18, para 8.4.2, lines 36-39:  Does “riprap stabilization installed to enhance aquatic
and wildlife habitat” equal “Enhanced riprap?”  If so, fine, otherwise I’m not sure



what this means.
 
          Guess that’s about it.  Feel free to “holler” with any questions.  Have a good
[warm] weekend.
 
Chuck
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Keowee-Toxaway Hydro Relicensing 
(FERC Project No 2503) 

KEOWEE-TOXAWAY STAKEHOLDER TEAM MEETING 

Thursday, April 10, 2014 

AGENDA 
 

Location: Duke Energy Wenwood Operation Center 
425 Fairforest Way 
Greenville, SC  29607 

 
 

10:00 AM Preliminaries 

• Introductions 
• Safety Brief 
• Announcements 
• Meeting Summary Approval 
• Action Items 
• Relicensing Schedule 
• Agenda Review 

10:15 AM Public Session (if requested) 

10:30 AM Nine Times Tract Management Plan Presentation and Discussion 

  Status and Plans for the Sassafras Mountain Observation Tower 

  Water Quantity Modeling Issue Presentation and Discussion 

12:00 N Lunch 

12:45 PM Draft New Operating Agreement, Comprehensive Report and 
Memorandum of Understanding 

  Draft License Application 

  Wrap Up 

2:30 PM Adjourn 
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Stakeholder Team Meeting 

Keowee-Toxaway Hydro Project Relicensing 

FERC No. 2503 

 
Date:  Thursday, April 10, 2014 
 
Stakeholder Team Members Present 

Dyke Spencer, Anderson Chamber 
Chuck Smith, AQD 
Jen Huff, Duke Energy 
Jeff Lineberger, Duke Energy 
Ben Turetzky, FOLKS 
K.C. Price, Greenville Water 
Tom Berenz, Keowee Vineyards 
Jim Burgner, Keowee Vineyards 

Art Holbrooks, Oconee County 
Chris Brink, Pickens County 
Erin Owen, SCDHEC 
Vivianne Vejdani, SCDNR 
Mark Dudley, SCDPRT 
Bob Faires, Seneca Light & Water 
Chris Starker, Upstate Forever 
Sandy Campbell, USACE

 
Facilitators 

Ken Kearns, Kearns & West Elana Kimbrell, Kearns & West 
 
Stakeholder Team Members Not Present 

Pickens County Water Authority 
SCDAH 

SC Wildlife Federation 
The Reserve at Lake Keowee 

 
Other Participants 

Ed Bruce, Duke Energy
Keith Finley, Duke Energy 
Mark Hall, SCDNR 
Scott Miller, Duke Energy 

Chris Ey, HDR 
Mac Stone, Naturaland Trust 
Tom Swayngham, SCDNR 

 
 
Meeting Time: 10:00 a.m. – 2:00 p.m. 
 
1. Kearns welcomed meeting participants and asked for introductions. He gave an 

overview of upcoming meetings: the Habitat Enhancement Program (HEP) Meeting 
will be held on April 22 at Duncan Operations Center, and the Keowee-Toxaway 
Drought Management Advisory Group Meeting will be held on April 23 at the 
Anderson Regional Joint Water System. Kearns offered if anyone else is interested 
in attending the HEP meeting, they should let Alan Stuart at Duke Energy know. He 
noted there will also be an Operating Scenario Committee Call on May 6 and a 
Water Supply Study Team call on May 7. These calls will cover similar material to the 
Water Quantity Modeling section of this meeting.  

2. Kearns asked for comments on the March 3rd Draft Relicensing Agreement (RA) 
Signatories Call Summary. There were none, and the summary will be marked as 
“approved.” 

Action Item: Kimbrell will mark the March 3rd call summary as “approved” on 
KTRel.  
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3. Kearns mentioned the new RA Signatories group on KTRel, created because there 
will likely continue to be a need for periodic meetings of just the Parties to the RA. 
However, most meetings will continue to be Stakeholder Team meetings.  

Nine Times Community Forest Plan 

4. Stone thanked the Stakeholder Team for including funding in the RA for the 
purchase of the Nine Times Tract and gave a presentation summarizing the 
objectives of the Nine Times Community Forest Plan, which Naturaland Trust is 
developing in coordination with SCDNR. Stone also provided handouts of the draft 
plan to meeting participants (see www.ktrel.com for a copy of the presentation and 
draft plan). 

5. Starker asked if Nine Times is designated as an Important Bird Area. Stone replied 
he didn’t think so, and it was a good idea to consider.  

6. Turetzky asked if there will be opportunities for easy hiking in the forest area, and 
Stone confirmed there are easy trails.  

7. Turetzky suggested it might be beneficial to involve SCDHEC in developing and 
monitoring best management practices for harvesting timber in the forest. He asked 
if the roads to be used for logging already exist, and Stone responded he believes 
they will only use existing roads. Stone asked if Turetzky objects to the creation of 
new roads, and Turetzky said he doesn’t.  However, he is concerned about new 
roads being built without use of best management practices. Swayngham reassured 
him the Forest Stewardship Certification (FSC) to be obtained for Nine Times 
Community Forest will ensure these standards are met.  

8. Huff asked if the prohibition against public use of motorized vehicles will cause any 
issues with hunters who might want to use a vehicle to carry their kills out. Others at 
the meeting explained it is common for hunters to have to carry their kills out 
themselves for similar distances; so this rule shouldn’t cause any issues at Nine 
Times. In fact, it is an improvement because up until now, public hunting hasn’t been 
allowed in the area.  

9. Smith asked how much of a presence SCDNR enforcement authorities will have at 
Nine Times. Swayngham stated SCDNR can’t have a 24-7 presence there. However, 
because they are leasing the property from Naturaland Trust, it will be a high priority, 
and SCDNR has significant enforcement authority. Stone added the fences and 
gates that will be built to prevent vehicle access will also make it harder for people to 
enter and cause problems.  

10. Owen added the penalties for breaking Wildlife Management Area (WMA) rules are a 
strong incentive for hunters to abide by them.  

11. Huff inquired as to whether there is a map of the parking and trails. Stone said they 
will be creating a map. He noted they do not plan to pave the parking areas. 

12. Burgner requested the plan provide for periodic trash pick-up along Preston 
McDaniel Road. Stone stated they are already partnering with several other 
organizations, Pickens County, and SCDNR to ensure clean-ups take place.  

13. Price asked if there is a conservation easement on Nine Times, and Stone replied 
conservation easements are not currently allowed on the property because of USFS 
requirements and the rules of the initial grant provided by the USFS. However, those 
rules are currently under review, and if they change, Naturaland Trust would like to 
raise money to create a conservation easement on Nine Times.    

http://www.ktrel.com/
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14. Lineberger asked how many vehicles can park in the two parking areas. Stone said 
about 30-40 vehicles can park in Nine Times Forest, between the two areas. There is 
also parking at the Nine Times Preserve across the road. He indicated an additional 
area could be set aside for parking if needed.  

15. Kearns reminded the group the deadline for comments on the draft plan was April 
15, as Naturaland Trust must submit the final plan to USFS by April 17.  

Action Item: Stakeholder Team Members send in any additional comments on the 
Nine Times Community Forest Plan by April 15.   

16. Price asked if Naturaland Trust has coordinated with The Nature Conservancy 
regarding their management plan for the Nine Times Preserve, and Stone confirmed 
they have. The management of the two areas will be very similar.  

17. Kearns asked if Naturaland Trust can revise the management plan in the future, and 
Stone stated they can.  

Action Item: Kimbrell will provide Stone with the comments made during the 
meeting on Nine Times.  

Status and Plans for the Sassafras Mountain Observation Tower 

18. Mark Hall gave a presentation on the plans for building the Sassafras Mountain 
Observation Tower, which is partially funded through the RA (see www.ktrel.com for 
a copy of the presentation).  

19. It was asked and confirmed there is no water supply at the site.  

20. Vejdani inquired as to whether construction can begin before all funding is obtained. 
Swayngham responded the project will be done in phases, starting with the tower 
itself. It is thought the completion of the tower may help with the fundraising to finish 
the rest of the project. It was also explained the area will not need to be shut down 
during construction, and the Foothills Trail will largely be left alone.  

21. Price asked how many people visit the area now and how much this is expected to 
increase. Hall said he does not have data, but he is there frequently and estimates 
about 200 people a month currently (and closer to 1,000 in the fall), and expects 
there will be several school buses per week during the school year, once the tower is 
built.  

22. Huff asked if there will be signage, and Hall confirmed there will be.  

23. Turetzky suggested paid viewing telescopes could be installed. 

24. Huff asked if SCDNR is envisioning a Memorandum of Agreement (MOA) with those 
they are coordinating with on this project. Hall stated they are working on an 
agreement with Pickens County. 

25. Campbell noted the pictures shown were of a taller tower than is currently proposed. 
Hall confirmed the pictures were from an earlier version of the plan.  

26. Kearns noted the RA says SCDNR will try to accommodate reasonable input on the 
project from the Parties, and asked how SCDNR will keep the stakeholders informed. 
Hall offered to provide periodic updates. Huff concurred that once they have the 
funding to start building the tower, the RA Parties will be interested, and some may 
want input into the signage that is developed, in particular.  

http://www.ktrel.com/
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Action Item: SCDNR will keep the Stakeholder Team apprised of updates on the 
Sassafras Mountain Observation Tower.  

27. Swayngham indicated a goal of beginning construction by the end of 2014. Huff 
noted the RA commits Duke Energy to provide its contribution by December 1, 2015; 
the funds will likely not be available to SCDNR until early 2015. 

Water Quantity Modeling Issue Presentation and Discussion 

28. Huff gave an overview of an issue with the water quantity modeling, which Duke 
Energy became aware of in late March and called the RA Parties to notify them 
about. After Duke Energy filed the Comprehensive Report (Comp Report) with the 
U.S. Army Corps of Engineers (USACE) on March 7, Stan Simpson with USACE 
called HDR to ask what units the water withdrawal data were in (MGD or CFS). This 
caused the modelers to realize the water withdrawal projections were provided in 
MGD while the modelers had assumed they were in CFS. Therefore, the water 
withdrawals were under-represented in the models. HDR and Duke Energy revised 
the model, worked with USACE, and reissued the Comp Report. Huff and Ey 
apologized to the stakeholders for the additional review they are being asked to do. 

29. Ey presented the revised output of the CHEOPS™ model (see www.ktrel.com for a 
copy of the presentation and the revised Performance Measure (PM) sheets). 

30. Turetzky asked for clarification on the cumulative natural evaporation line. Ey and 
Bruce explained this is surface evaporation minus the rainfall on the reservoir.  

31. It was noted the final negotiated level at which Duke Energy will stop all intentional 
flow releases from Lake Keowee has not changed.   

32. The group reviewed the revised Performance Measures (PM) sheets.  

33. Price asked how many of the days in the Low Inflow Protocol (LIP) Stage 3 would be 
consecutive. Ey provided this information at the end of the meeting: 

 Original (pre-water unit conversion) output: 280 days in Stage 3; 21 days 
in Stage 4 (all consecutive). 

 Revised output: 392 days in Stage 3; 70 days in Stage 4 (all consecutive). 
 Difference is 112 days in Stage 3; 49 days in Stage 4.  

Draft New Operating Agreement, Comprehensive Report and Memorandum of 
Understanding 

34. Lineberger gave an update on the Comp Report, the New Operating Agreement 
(NOA), and the associated Memorandum of Understanding (MOU). He explained the 
focus of the MOU is on how Duke Energy will mitigate for the impacts to USACE 
operations identified in the Comp Report.  

35. Turetzky asked about the possible recurrence of a situation wherein a federal agency 
prevents the USACE from using their drought plan because of species impact 
concerns. Lineberger responded the goal of the Comp Report is to analyze the 
potential impacts of Duke Energy operations on the USACE’s operations, and 
develop contingencies for various scenarios. This should forestall most issues like 
this, but they cannot plan for every possible scenario.    

36. Turetzky raised a concern about people misunderstanding how the maximum 
drawdown works, and Lineberger agreed Duke Energy may want to be more careful 
about how they talk about this, to prevent people from thinking Duke Energy will 
intentionally draw Keowee down to 790 feet above mean sea level.  

http://www.ktrel.com/
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37. Burgner noted there are several places in the RA that link actions to the creation of 
the NOA, and wondered if this also includes the MOU. Lineberger confirmed it does.  

Draft License Application   

38. Huff gave an overview of the Draft License Application (see www.ktrel.com for a 
copy of the presentation).  

39. Price asked when the Draft License Application will be filed. Huff stated it was filed 
on March 31, and the Final License Application will be filed on or before August 31. 
All comments on the draft version are due by July 2.  

40. Turetzky expressed concern that the Explanatory Statement counts Warpath 
Landing in the list of public recreation access areas that will have their leases 
extended. Kearns pointed out the Explanatory Statement is not intended to include 
everything in the RA. Its purpose is to demonstrate to FERC the excellence of the 
stakeholder process leading to the RA, and the conclusion that that the RA provides 
the best possible result.  

41. Lineberger suggested the Warpath Landing caveats on extending the lease could be 
added to the Explanatory Statement in a footnote. 

Action Item: Duke Energy will consider whether and how to add the Warpath 
Landing caveats on extending the lease to the Public Recreation section of the 
Explanatory Statement.  

Action Item: Stakeholders to provide comments on the Draft License Application 
by July 2 to Duke Energy, copying FERC.  

42. Huff reviewed the project timeline. 

Summary of Action Items 

43.  Kimbrell will mark the March 3rd call summary as “approved” on KTRel. 

44. Stakeholder Team Members send in any additional comments on the Nine Times 
Community Forest Plan by April 15.   

45. Kimbrell will provide Stone with the comments made during the meeting on Nine 
Times.  

46. SCDNR will keep the Stakeholder Team apprised of updates on the Sassafras 
Mountain Observation Tower. 

47. Duke Energy will consider whether and how to add the Warpath Landing caveats on 
extending the lease to the Public Recreation section of the Explanatory Statement.  
 

48. Stakeholders to provide comments on the Draft License Application by July 2 to 
Duke Energy, copying FERC.  

 

http://www.ktrel.com/
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For Revising the 1968 Operating Agreement 
for the Keowee-Toxaway Project

Comprehensive Environmental, 
Engineering, and Economic 

Impact Analysis Report

April 10, 2014

Background

2

 When the Keowee-Toxaway Hydroelectric Project (KT Project) was 
licensed in 1966, the US Army Corps of Engineers (USACE) Hartwell and 
J. Strom Thurmond (JST) Hydroelectric Projects had already been 
developed.

 To ensure the KT Project would not impair the ability of the USACE to 
operate their projects, the Federal Energy Regulatory Commission (FERC) 
required Duke Energy to enter into an operating agreement with the 
USACE and the Southeastern Power Administration (SEPA).

 The 1968 Operating Agreement was designed to ensure the KT Project 
would not impact the ability of the Hartwell and JST Projects to meet their 
power generating and other functions. 
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The 1968 Operating Agreement

3

 Objective is to equalize the percentage of remaining usable water storage 
between:

– USACE’s combined Hartwell and JST Lakes
– Duke Energy’s combined Lakes Keowee and Jocassee

 When the combined remaining usable storage for Hartwell and JST Lakes 
is less than 90% of full and less than Jocassee + Keowee, the USACE may 
request up to 25,000 ac-ft per week of water be released from Lake 
Keowee to balance storage.

– Equates to approximately 1.5 ft of water from Lake Keowee
– Equates to approximately 3 ft of water from Lake Jocassee

 Specific amount to be released is calculated so projected percentages of 
remaining usable storage in each system are equal at the end of each 
week.

4

Changes since 1968

• Oconee Nuclear Station (ONS)
– When operations began in 1973, ONS could operate at Lake 

Keowee levels as low as 775 ft AMSL (the 1968 Operating 
Agreement was based on 778).

– NRC requirements for certain ONS systems have resulted in 
a current Lake Keowee constraint of 794.6 ft AMSL (5.4 ft 
below full pond)

• Pumped Storage Additions
– Bad Creek Project
– Richard B. Russell Project

• Droughts & Drought Response
– New droughts of record
– USACE Drought Plan
– Keowee-Toxaway Low Inflow Protocol (LIP)

4
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Comprehensive Report
 Late-1990s: Duke Energy informed USACE & SEPA of the ONS lake level restriction 

and requested a revised operating agreement.

 Early 2000s: Many discussions on how to revise the agreement  

 2008: USACE informed Duke Energy that before any changes could be made to the 
1968 Operating Agreement, a Comprehensive Environmental, Engineering, and 
Economic Impact Analysis Report (Comprehensive Report) had to be prepared.

 2009: Duke Energy, the USACE, and SEPA formed a Project Delivery Team (PDT) to 
begin work on the Comprehensive Report.

 2011: Filed the final draft Comprehensive Report and stated it would be finalized in 
2014.

 March 10, 2014:  Filed the final Comprehensive Report, proposed New Operating 
Agreement, and Proposed Memorandum of Understanding

 April 4, 2014:  Refiled a revised Comprehensive Report

5

Components of the Comprehensive 
Report
 Reservoir Operations Modeling

– The USACE Hydrologic Engineering Center’s (HEC) ResSim model was 
updated (hydrology and model logic) and used to model the alternatives

 Environmental Analysis
– USACE and Duke Energy reservoirs and the lower Savannah River between 

JST Dam and the Savannah Harbor

 Economic Analysis
– Using Lake Hartwell Model developed for USACE and counties and a JST Lake 

and Lake Keowee Model funded by Duke Energy

 Engineering Modifications Study
– Potential Engineering Modifications at ONS

 Transmission Stability & Reliability Study
– Evaluation of grid stability & reliability issues resulting from ONS shutdowns

 Energy Impacts Assessment
– Hydroelectric generation (both USACE and Duke Energy Projects)
– ONS replacement power

6
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Available Volume

Volume Used in Weekly 
Flow Release Calculation

No Action Alternative (NAA) & Alternative 1
 NAA:  Based on the 1968 Operating Agreement with no changes.  Equalizes 

percentage of combined remaining usable storage between the USACE and Duke 
Energy reservoirs.  Maximum Lake Keowee drawdown is 778 ft AMSL.

 A1: Duke Energy modifies ONS to operate down to Lake Keowee elevation
778 ft AMSL.  

794.6 ft AMSL

Lake Keowee

ONS Operating Limit 793 ft AMSL

Full Pond 800 ft AMSL

NAA:  778 ft AMSL (max drawdown)

Lake 
Jocassee

Full Pond 1110 ft AMSL

Max DD 1080 ft AMSL

7

Actual Volume Available to be Released

Volume Used in Weekly 
Flow Release Calculation

Available Volume

Alternative 2
Lake Keowee minimum elevation increased from 778 ft AMSL to 794.6 ft AMSL.  The 
water balance would still be based on 778 ft AMSL, but no releases would be made if it 
would cause Lake Keowee to drop below 794.6 ft AMSL.  Similar to current operations 
during drought conditions.

794.6 ft AMSL

Lake Keowee

Full Pond 800 ft AMSL

778 ft AMSL (max drawdown)

Lake 
Jocassee

Full Pond 1110 ft AMSL

Max DD 1080 ft AMSL

8



4/12/2014

5

Available Volume

Volume Used in Weekly Flow Release Calculation

Alternative 3 & Alternative 4

790.0 ft AMSL

794.6 ft AMSL

Lake Keowee

Full Pond 800 ft AMSL

775 ft AMSL (Keowee operational limit)

Lake 
Jocassee

Full Pond 1110 ft AMSL

Max DD 1080 ft AMSL

A3:  Relicensing Agreement operations and 
drought tolerance measures

A4: Same as A3, but no LIP

Note:  For A3 and A4, the usable storage 
volume at the Bad Creek and Richard B. 
Russell Projects is included in the Calculation

9

HEC-ResSim (not CHEOPS™) Modeling

• USACE July 2012 Drought Plan in all alternatives

• Historic Hydrology with Future (2066) Withdrawals

• Hydrology Sensitivities
– Climate Change Hydrology with Future Withdrawals
– Historic Hydrology with Current (2010) Withdrawals

• Adaptive Management Flows Analysis
– Assumed minimum flow of 3,800 cfs from J. Strom 

Thurmond

10
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11

Lake Jocassee Modeled (HEC-ResSim) Water Surface Elevations

Historic Hydrology with Future Withdrawals, 1939 - 2011

11

12

Lake Keowee Modeled (HEC-ResSim) Water Surface Elevations

Historic Hydrology with Future Withdrawals, 1939 - 2011

12
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13

Hartwell Lake Modeled (HEC-ResSim) Water Surface Elevations

Historic Hydrology with Future Withdrawals, 1939 - 2011

13

14

JST Lake Modeled (HEC-ResSim) Water Surface Elevations

Historic Hydrology with Future Withdrawals, 1939 - 2011

14
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Reservoir Elevations Summary Table

Reservoir
Average Reservoir Elevation (ft AMSL)

NAA A1 A2 A3 A4
Lake 
Jocassee 1104.6 1104.6 1105.0 1106.4 1106.3

Lake 
Keowee 797.7 797.7 797.9 798.4 798.4

Hartwell 
Lake 656.9 656.9 657.0 656.8 656.7

JST Lake 327.1 327.1 327.1 327.1 327.0

During drought periods: 
 A2 results in lowest Lake Jocassee elevations
 NAA/A1 result in lowest Lake Keowee elevations
 A3 and A4 result in lowest Hartwell Lake & JST Lake elevations 

(during less severe droughts, but not extreme droughts)

15

Downstream Flow Releases: Key Points

 Flow releases over the 73-year period of record are 
similar among the four alternatives

 Overall, differences in flow releases to the lower 
Savannah River are small and only occur during 
severe drought conditions

 Adaptive Management flows:
o Cause further reductions in reservoir elevations
o Limited periods when Keowee generation flows are 

restricted due to:
- Duke Energy percentage remaining usable storage is less 

than the USACE percentage remaining usable storage
- Duke Energy percentage remaining usable storage is less 

than 12%
16
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Environmental Considerations -
Reservoirs and Lower Savannah River
 Water Supply
 Water Quality
 Recreation
 Fisheries
 Mussels 

 Aquatic Plants
 Wetlands
 Wildlife
 Protected Species

 Model results indicate that the reservoir elevations and flow releases to 
the lower Savannah River are all within recently observed ranges during 
severe drought conditions

 Differences between the NAA and A1, A2, and A3 only occur during 
severe drought conditions, which are infrequent

 Model results generally indicate minimal differences between the NAA and 
A1, A2, and A3

 As a result, incremental environmental impacts, when compared to the 
NAA, should be negligible 

17

Socioeconomic & Economic Effects

Resource
Alternatives

NAA A1 A2 A3 A4
Approximate

Largest
Socioeconomic

Loss
($ / Jobs)

Lake Keowee 12,000 / 
12

12,000 / 
12

4,000 / 
4

6,000 / 
6

6,000 / 
6

Hartwell Lake 30,000 / 
25

30,000 / 
25

28,000 / 
24

30,000 / 
26

31,000 /
27

JST Lake 500,000 / 
650

500,000 / 
650

510,000 / 
660

510,000 / 
660

510,000 / 
660

Average Annual 
Net 

Hydroelectric 
Generation
($ Million)

Duke Energy 92.1 92.1 91.1 91.9 92.2

USACE 120.4 120.4 120.4 120.4 120.4

ONS Economic
Impacts

($ Million)

Replacement 
Energy 913 n/a n/a n/a n/a

Transmission 
System 

Upgrades
232 n/a n/a n/a n/a

Station 
Modifications n/a >800 n/a 2 2

18
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Comprehensive Report Conclusions

 NAA & A1 not recommended because of costs

 A2 not recommended because:
 Generation flow releases from Keowee not allowed 

during extreme droughts
 Puts ONS at risk for shutdown during these periods

 A4 not recommended because it doesn’t include 
drought tolerance measures

 A3 recommended

19

Proposed New Operating Agreement (NOA)

 Updated to reflect changes since 1968
– Bad Creek & Richard B. Russell
– Implementation procedures
– Terminology & party names

 Not inconsistent with the Relicensing Agreement
– Lake Keowee maximum drawdown raised from 25 ft to 10 ft
– Consistent with LIP reservoir elevations and maximum weekly 

downstream flow releases
– Coordinated drought response

 Durable contract
– Predictable flow release requirements
– Standard contract contents (term limit, modification process, 

Force Majeure, etc.)
– Review modification needs if major changes occur to DP or LIP

20
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NOA Section 1: Usable Storage Volumes

• Duke Energy usable 
storage
– Bad Creek: 2150 – 2310 ft 

AMSL
– Jocassee: 1080 – 1110 ft 

AMSL
– Keowee: 790 – 800 ft 

AMSL

• USACE usable storage
– Hartwell: 625 – 6601 ft 

AMSL 
– Russell:  470 – 475 ft 

AMSL
– Thurmond: 312 – 3301 ft 

AMSL
1 Varies throughout year

21

NOA Section 2:  Keowee Required Weekly 
Flow Releases

• Keowee flow release 
definition: generation 
flows, flood gate 
releases, leakage plus 
seepage (51 cfs)

• Addresses USACE 
intentional drawdowns

• Consistent with 
Relicensing Agreement 
LIP

22
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NOA Section 5: Protection of Water Supply

• Future water intakes must implement LIP-type 
drought response

• Encourage LIP-type drought response for existing 
water intakes

• Future water intakes must be deep-water (i.e., 
below hydro station operational limit)

23

Proposed Memorandum of Understanding 
(MOU)

 USACE Reservoir Effects
o Hartwell recreational access enhancements: 

$200,000
o Thurmond recreational access enhancements: 

$200,000

 USACE Comprehensive Study Phase 3
o Funding recipient: SCDNR
o Amount: $438,000
o Funding used to evaluate:

- Increased usable storage in USACE power pools
- Increase percentages of remaining usable storage in 

USACE reservoirs during drought
24
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Next Steps

 USACE environmental 
review process
o Public notice & public 

comment (Summer 2014)
o USACE decision

 Parties sign NOA & MOU 
(Target - late-Summer 
2014)

 Incorporate NOA & MOU 
into Final License 
Application

25

Questions and Discussion

26
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Keowee‐Toxaway Hydro Relicensing 
Draft License Application

April 10, 2014

Today’s Objective

• Overview of Draft 
License Application 
(DLA)

• Conversion of DLA 
Final License Application 
(FLA)

2



4/12/2014

2

DLA Structure

3

Initial Statement and Verification
Executive Summary
Exhibit A: Description of the Project
Exhibit B: Statement of Project Operation and Resource Utilization
Exhibit C: Construction History and Proposed Construction Schedule for the Project
Exhibit D: Statement of Costs and Financing
Exhibit E: Environmental Exhibit
 Appendix E1: Relicensing Agreement (including proposed New License 

articles, the Low Inflow Protocol, and the Maintenance and Emergency 
Protocol)

 Appendix E2: Relicensing Agreement Explanatory Statement
 Appendix E3: Historic Properties Management Plan (HPMP)
 Appendix E4: Recreation Management Plan (RMP)
 Appendix E5: Shoreline Management Plan (SMP)
 Appendix E6: Study Reports
 Appendix E7: Consultation Record
 Appendix E8:  Comprehensive Environmental, Engineering, and Economic Impact Analysis Report 

for Revising the 1968 Operating Agreement for the Keowee‐Toxaway Project
 Appendix E9:  Proposed New Operating Agreement and Memorandum of Understanding

Exhibit F: General Design Drawings (CEII)
Exhibit G: Map of the Project
Exhibit H: Plans and Ability of the Applicant to Operate the Project

DLA Statistics

• Total Pages: 
9,570

• Pounds*: 38
• Inches*: 19

*Double‐sided, excluding 
binders

Executive Summary

• Outline of License 
Application

• The “story” of the 
relicensing process
– Integrated Licensing 
Process

– Stakeholder Process
– New Operating 
Agreement Process

4

Stakeholder

ILP

NOA

NEW 
LICENSE
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Exhibit E: Environmental Report

• E1: Introduction, 
Regulatory Basis, 
Process

• E2:  Proposed Action & 
Alternatives
– No‐Action Alternative
– Proposed Action (aka 
Relicensing Agreement)

– Alternatives Considered 
but Eliminated

5

Exhibit E:  E3 Environmental Analysis

• Resource Category
– Description of 
Affected Resources

– Environmental 
Effects

– Cumulative Effects 
(only for aquatics, 
terrestrial, 
recreation)

Resource Categories
• Geologic & Soil
• Aquatic
• Terrestrial
• Threatened & Endangered 

Species
• Recreation
• Aesthetic
• Cultural
• Socioeconomics

6
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Exhibit E: E4 Developmental Analysis

• Power & economic 
benefits
– Based on CHEOPS results
– Will be revised for Final 
License Application

• Cost of proposed 
Protection, Mitigation & 
Enhancement (PME) 
Measures

7

Exhibit E: E5 Conclusions & 
Recommendations

• Proposed operations & PME 
Measures

• Minor unavoidable adverse effects:
– Erosion & sedimentation due to SMP
– Spawning due to reservoir fluctuations
– Terrestrial resources due to SMP & 

RMP
– Recreation due to facility upgrades

• Consistency with Comprehensive 
Plans

8
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Exhibit E Appendices

• Appendix E1: Relicensing Agreement (including proposed New License 
articles, the Low Inflow Protocol, and the Maintenance and Emergency 
Protocol)

• Appendix E2: Relicensing Agreement Explanatory Statement
• Appendix E3: Historic Properties Management Plan (HPMP)1

• Appendix E4: Recreation Management Plan (RMP)
• Appendix E5: Shoreline Management Plan (SMP)
• Appendix E6: Study Reports
• Appendix E7: Consultation Record
• Appendix E8:  Comprehensive Environmental, Engineering, and Economic 

Impact Analysis Report for Revising the 1968 Operating Agreement for the 
Keowee‐Toxaway Project (placeholder)

• Appendix E9:  Proposed New Operating Agreement & Memorandum of 
Understanding

1 Restricted information not available to the public

9

License Application Milestones

• DLA filing date:  March 31, 2014
– eFiled and posted to Duke Energy KT Relicensing 
website

• Conversion of DLA into Final License 
Application: April ‐ August

• Stakeholder & agency comments due:  July 2, 
2014

• Final License Application due date: August 31, 
2014

10
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Keowee‐Toxaway Relicensing –
Upcoming Activities

Stakeholder 
process begins 

Pre‐Application 
Document & 

Notice of Intent

License 
Application 
(8/2014)

License expires 
(8/2016)

Develop Study 
Plans

2009 2010 20142011 2012 2013 20162015

Relicensing 
Agreement

Studies

DNOSJ AJMAJ F M

DNOSJ AJMAJ F M
2014

License 
Application

Updated Study 
Report

Draft License 
Application

11

12

Questions?
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Keowee Toxaway 
Relicensing

Operations Modeling

1

April 10, 2013

Bad Creek

Jocassee

Keowee

Hartwell

Russell

Thurmond

1April 10, 2014

AGENDA

1. Conversion of water use from MGD to 
CFS

2. Review alternative scenario descriptions 
and Blend 2Db v2 scenario

3. Review of POR Graphs
a) Durations 
b) Haze
c) LIP

4. Review of PM Sheets

2April 10, 2014
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Conversion of water use from MGD to CFS
Water Supply Study (October 2012) Reported both MGD and CFS

• Common for Each Scenario and Each Reservoir

3April 10, 2014

239/155 ~ 1.5

Lake Keowee 
2066MGD

CFS

Conversion of water use from MGD to CFS
Modification                    Convert all Water Use to CFS

• Update CHEOPS and ResSim Water Use Time Series by 
multiplying MGD Values by 1.547229 for Each Reservoir

• Perform Review and Quality Control Checks
• Replace CHEOPS Hydrology File ‐WithdrawalsandReturns.xls
• Run Scenarios & Reprocess PM Sheets
• Net Impact – Higher Water Use than previously modeled

4April 10, 2014
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Lake Keowee Water Budget

• Average Annual Inflow (cfs)
• Average Annual Surface Evaporation (cfs)
• Average Annual Flow Release (cfs)
• 2066 Total Net Withdrawals (cfs)
• Delta Difference between previous model Withdrawals and 

Converted Withdrawals (cfs)
• Comparison to Evaporation (cfs)

5April 10, 2014

6April 10, 2014
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Review 
Alternative 
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Scenarios - Extended hydrology (through-2011) for 
Normal, CCLow and CCHigh  

– Existing License 

– Baseline

– Blend 2Db v2

9April 10, 2014

Blend 2Db v2
LIP 

Stage1
ST Licensee SI (%) Total Max. 

Release
(ac-ft)

Total Max. 
Release (cfs  

avg)

Keowee Min 
Elev (ft)

Joc Min 
Elev 
(ft)

Normal 796 1096

0 >85% & ≤ 90%

> 80% & ≤ 85%

25,000

20,000

1,800

1,440

796 1096

1 DCP 1 n/a 18,750 1,350 795 1092

2 DCP2 n/a 15,000 1,080 793 1087

3 DCP3 n/a 10,000 720 792 1083

4 SI<25% 12% < SI<25%

≤12%

7,500

Leakage

540

Leakage

7902 1080

1) LIP recovery logic reference “Triggered” DCP level versus “In-Effect” DCP level, and LIP gage averaging 
of 4 previous months.

2)  In Stage 4, the Keowee reservoir elevation will be maintained at or above 791.5 ft. AMSL until Duke 
Energy storage balance reaches 12 percent. The minimum elevation used to calculate the usable storage 
for storage balancing with the USACE is 790.0 ft. AMSL. 

10April 10, 2014
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Blend2Db v2
Minimum Storage Index

• Resulting minimum Storage Index (SI) for three Scenarios with 
Normal, CCLow & CCHigh climate sensitivities

Scenario Climate Type USACE SI Duke SI

Blend 2Db v2 Normal 17.4% 17.7%

Pre‐water use conversion 23.7% 24%

Blend 2Db v2 CC Low 14.9% 15.4%

Pre‐water use conversion 21.9% 22.3%

Blend 2Db v2 CC High 0.0% 0.3%

Pre‐water use conversion 3.7% 9.3%

11April 10, 2014

Elevation 
Duration  

Summaries

12April 10, 2014
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Bad Creek Elevations
Existing License, Baseline, and Blend 2Db v2

13
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Bad Creek
15-Minute End Elevation (ft)

for years 1939 to 2011

Baseline Existing License Blend 2Db v2

Scenario 
Pre Water Use Conversion

Lowest End of Day 
Elevation (ft) 

Lowest End of Day 
Elevation (ft) 

Base 2,156.2 2,154.9
Existing_License 2,228.6 2,228.9

Blend2Db_v2 2,227.3 2,201.7

April 10, 2014

Jocassee Elevations
Existing License, Baseline, and Blend 2Db v2

14
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Jocassee
15-Minute End Elevation (ft)

for years 1939 to 2011

Baseline Existing License Blend 2Db v2

Scenario 
Pre Water Use Conversion

Lowest End of Day 
Elevation (ft) 

Lowest End of Day 
Elevation (ft) 

Base 1,079.8 1,079.7
Existing_License 1,099.3 1,092.9

Blend2Db_v2 1,086.2 1,083.5
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Keowee Elevations
Existing License, Baseline, and Blend 2Db v2

15

778

783

788

793

798

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

E
n

d
 E

le
va

ti
on

 (
ft

)

Percent of Time Value Met or Exceeded

Keowee
15-Minute End Elevation (ft)

for years 1939 to 2011

Baseline Existing License Blend 2Db v2

Scenario 
Pre Water Use Conversion

Lowest End of Day 
Elevation (ft) 

Lowest End of Day 
Elevation (ft) 

Base 792.7 791.8
Existing_License 778.0 778.0

Blend2Db_v2 792.2 791.5

April 10, 2014

Hartwell Elevations
Existing License, Baseline, and Blend 2Db v2
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Hartwell
15-Minute End Elevation (ft)

for years 1939 to 2011

Baseline Existing License Blend 2Db v2

Scenario 
Pre Water Use Conversion

Lowest End of Day
Elevation (ft) 

Lowest End of Day 
Elevation (ft) 

Base 635.3 635.5
Existing_License 637.4 631.8

Blend2Db_v2 634.9 630.8
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Russell Elevations
Existing License, Baseline, and Blend 2Db v2

17
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Russell
15-Minute End Elevation (ft)

for years 1939 to 2011

Baseline Existing License Blend 2Db v2

Scenario 
Pre Water Use Conversion

Lowest End of Day 
Elevation (ft) 

Lowest End of Day 
Elevation (ft) 

Base 473.8 474.3
Existing_License 474.4 474.3

Blend2Db_v2 474.4 474.0

April 10, 2014

Thurmond Elevations
Existing License, Baseline, and Blend 2Db v2

18
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Thurmond
15-Minute End Elevation (ft)

for years 1939 to 2011

Baseline Existing License Blend 2Db v2

Scenario 
Pre Water Use Conversion

Lowest End of Day
Elevation (ft) 

Lowest End of Day 
Elevation (ft) 

Base 313.6 313.7
Existing_License 314.1 313.3

Blend2Db_v2 313.6 313.2
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CC-Low 
Elevation 
Duration  

Summaries

19April 10, 2014
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CC Low - Bad Creek Elevations
Existing License, Baseline, and Blend 2Db v2

20
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Bad Creek
15-Minute End Elevation (ft)

for years 1939 to 2011

Baseline CC Low Existing License CC Low Blend 2Db v2 CC Low

Scenario 
Pre Water Use Conversion

Lowest End of Day 
Elevation (ft) 

Lowest End of Day
Elevation (ft) 

Base_ccLow 2,157.6 2,157.2
Existing_License_ccLow 2,228.5 2,228.6

Blend2Db_v2_ccLow 2,227.9 2,183.2
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CC Low - Jocassee Elevations
Existing License, Baseline, and Blend 2Db v2

21
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Jocassee
15-Minute End Elevation (ft)

for years 1939 to 2011

Baseline CC Low Existing License CC Low Blend 2Db v2 CC Low

Scenario 
Pre Water Use Conversion

Lowest End of Day
Elevation (ft) 

Lowest End of Day
Elevation (ft) 

Base_ccLow 1,079.7 1,079.8
Existing_License_ccLow 1,098.1 1,097.2

Blend2Db_v2_ccLow 1,085.4 1,082.1

April 10, 2014

CC Low - Keowee Elevations
Existing License, Baseline, and Blend 2Db v2
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Keowee
15-Minute End Elevation (ft)

for years 1939 to 2011

Baseline CC Low Existing License CC Low Blend 2Db v2 CC Low

Scenario 
Pre Water Use Conversion

Lowest End of Day 
Elevation (ft) 

Lowest End of Day 
Elevation (ft) 

Base_ccLow 792.7 791.8
Existing_License_ccLow 777.9 778.0

Blend2Db_v2_ccLow 791.7 791.5
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CC Low - Hartwell Elevations
Existing License, Baseline, and Blend 2Db v2
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Hartwell
15-Minute End Elevation (ft)

for years 1939 to 2011

Baseline CC Low Existing License CC Low Blend 2Db v2 CC Low

Scenario 
Pre Water Use Conversion

Lowest End of Day 
Elevation (ft) 

Lowest End of Day 
Elevation (ft) 

Base_ccLow 633.0 627.3
Existing_License_ccLow 636.2 635.8

Blend2Db_v2_ccLow 633.5 629.1

April 10, 2014

CC Low - Russell Elevations
Existing License, Baseline, and Blend 2Db v2

24
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Russell
15-Minute End Elevation (ft)

for years 1939 to 2011

Baseline CC Low Existing License CC Low Blend 2Db v2 CC Low

Scenario 
Pre Water Use Conversion

Lowest End of Day 
Elevation (ft) 

Lowest End of Day 
Elevation (ft) 

Base_ccLow 473.8 473.8
Existing_License_ccLow 474.4 474.3

Blend2Db_v2_ccLow 473.8 473.8
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CC Low - Thurmond Elevations
Existing License, Baseline, and Blend 2Db v2

25

312

316

320

324

328

332

336

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

E
n

d
 E

le
va

ti
on

 (
ft

)

Percent of Time Value Met or Exceeded

Thurmond
15-Minute End Elevation (ft)

for years 1939 to 2011

Baseline CC Low Existing License CC Low Blend 2Db v2 CC Low

Scenario 
Pre Water Use Conversion

Lowest End of Day 
Elevation (ft) 

Lowest End of Day 
Elevation (ft) 

Base_ccLow 313.2 313.2
Existing_License_ccLow 313.7 313.6

Blend2Db_v2_ccLow 313.7 313.2

CC-High 
Elevation 
Duration  

Summaries

26April 10, 2014
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CC High - Bad Creek Elevations
Existing License, Baseline, and Blend 2Db v2
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Bad Creek
15-Minute End Elevation (ft)

for years 1939 to 2011

Baseline CC High Existing License CC High Blend 2Db v2 CC High

Scenario 
Pre Water Use Conversion

Lowest End of Day 
Elevation (ft) 

Lowest End of Day 
Elevation (ft) 

Base_ccHigh 2,155.3 2,155.2
Existing_License_ccHigh 2,228.9 2,228.5

Blend2Db_v2_ccHigh 2,162.0 2,161.3

April 10, 2014

CC High - Jocassee Elevations
Existing License, Baseline, and Blend 2Db v2
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Jocassee
15-Minute End Elevation (ft)

for years 1939 to 2011

Baseline CC High Existing License CC High Blend 2Db v2 CC High

Scenario 
Pre Water Use Conversion

Lowest End of Day 
Elevation (ft) 

Lowest End of Day 
Elevation (ft) 

Base_ccHigh 1,079.3 1,079.1
Existing_License_ccHigh 1,087.3 1,083.4

Blend2Db_v2_ccHigh 1,080.1 1,079.9
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CC High - Keowee Elevations
Existing License, Baseline, and Blend 2Db v2
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Keowee
15-Minute End Elevation (ft)

for years 1939 to 2011

Baseline CC High Existing License CC High Blend 2Db v2 CC High

Scenario 
Pre Water Use Conversion

Lowest End of Day 
Elevation (ft) 

Lowest End of Day 
Elevation (ft) 

Base_ccHigh 791.9 789.1
Existing_License_ccHigh 777.9 778.0

Blend2Db_v2_ccHigh 791.5 790.6

April 10, 2014

CC High - Hartwell Elevations
Existing License, Baseline, and Blend 2Db v2
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Hartwell
15-Minute End Elevation (ft)

for years 1939 to 2011

Baseline CC High Existing License CC High Blend 2Db v2 CC High

Scenario 
Pre Water Use Conversion

Lowest End of Day 
Elevation (ft) 

Lowest End of Day 
Elevation (ft) 

Base_ccHigh 625.0 625.0
Existing_License_ccHigh 625.4 625.0

Blend2Db_v2_ccHigh 625.0 625.0
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CC High - Russell Elevations
Existing License, Baseline, and Blend 2Db v2
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Russell
15-Minute End Elevation (ft)

for years 1939 to 2011

Baseline CC High Existing License CC High Blend 2Db v2 CC High

Scenario 
Pre Water Use Conversion

Lowest End of Day 
Elevation (ft) 

Lowest End of Day 
Elevation (ft) 

Base_ccHigh 469.8 469.4
Existing_License_ccHigh 473.8 469.6

Blend2Db_v2_ccHigh 471.2 469.6

April 10, 2014

CC High - Thurmond Elevations
Existing License, Baseline, and Blend 2Db v2
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Percent of Time Value Met or Exceeded

Thurmond
15-Minute End Elevation (ft)

for years 1939 to 2011

Baseline CC High Existing License CC High Blend 2Db v2 CC High

Scenario 
Pre Water Use Conversion

Lowest End of Day 
Elevation (ft) 

Lowest End of Day 
Elevation (ft) 

Base_ccHigh 312.0 312.0
Existing_License_ccHigh 313.3 312.0

Blend2Db_v2_ccHigh 312.5 312.0
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1

Nine Times Forest – Management Plan

Objectives
• Secure permanent protection of property from non‐forest 

uses
• Provide access for traditional recreational uses on the 

property: hunting, fishing, hiking, birding, and passive 
recreation activities

• Sustainably manage the timber on the property
• Restore traditional forest assemblages 
• Develop a fire management plan for enhancements, habitat 

variability, and risk management
• Provide multiple benefits to the local community 

compatible with the protection of the natural resource 
values of the property
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Hunting and Fishing

• Wildlife Management Area program
• DNR to manage the property and set 
regulations as to hunting and fishing

Recreation

• Traditional recreation activities
• Hiking, birding, fishing, and hunting
• Prohibited: overnight camping, campfires, 
motorized vehicles (public use)



4/12/2014
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Access

• Vehicle use: only allowed for management 
staff and Duke Energy for maintenance 

• Parking: designated parking area at Nine 
Times Creek Road and Preston McDaniel

Forest Management

• Prescribed Burns
– Schedule and locations to be set by DNR and USFS

• Sustainable Forestry
– Harvest pines and restore natural communities of 
oak and hickory forest. Attempt to obtain FSC 
certification
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Roads and Trails

• Use of existing roads and railroad bed 
• Repairs to the roads will be conducted by 
Duke Energy to continue access to their 
transmission lines

Additional Factors 

• Signage
• Power Lines
• Dumping
• Water Quality



4/12/2014
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Keowee-Toxaway/Savannah River CHEOPS Model Performance Measures Sheet Duke Energy

Line 

Number
Performance Measures Criterion (Note 1) Start Date End Date

MISC

(Note 2)
Baseline

Existing 

License

Blend 2Db 

v2

Baseline 

Modified WD

Existing 

License 

Modified WD

Blend 2Db v2 

Modified WD

Bad Creek (1939-2011) (1939-2011) (1939-2011) (1939-2011) (1939-2011) (1939-2011)

Elevation - Electric Operations

1
Maximize adherence to high-head operating 

band

Percent of time reservoir level more than 60 ft below 2,310 ft AMSL (Full 

Pool)
1-Jan 31-Dec 2% 23% 21% 22% 23% 21% 22%

Pumped Storage

2
Minimize impacts on pumped storage 

operations
Avg. Pumped Volume (ac-ft)/yr 1-Jan 31-Dec 210,000 2,023,641 2,030,054 2,045,045 2,024,675 2,030,325 2,046,446

Lake Jocassee

Elevation - Storage Availability

3
Maximize adherence to reliably meet all 

Project-related water demands
Number of years reservoir level at or above 1,108 ft AMSL on May 1 1-May 1-May 5 66 73 66 66 73 66

Elevation - Recreation

4
Number of years where cove access (reservoir level below 1,090 ft AMSL) is 

restricted for more than 25 days (Note 3)
1-Jan 31-Dec 2 8 0 1 9 0 2

5
Greatest number of days with restricted cove access (reservoir level below 

1,090 ft AMSL) during higher use months in any calendar year (Note 3)
1-Mar 31-Oct 5 167 0 20 150 0 55

6
Greatest number of days with restricted cove access (reservoir level below 

1,090 ft AMSL) in any calendar year (Note 3)
1-Jan 31-Dec 5 288 0 74 271 0 116

7
Number of years where reservoir level is below boat ramp critical level 

(1,080 ft AMSL) during higher use months for more than 25 days (Note 4)
1-Mar 31-Oct 2 1 0 0 1 0 0

8
Greatest number of days where reservoir level is below boat ramp critical 

level (1,080 ft AMSL) during higher use months in any calendar year (Note 4)
1-Mar 31-Oct 5 62 0 0 63 0 0

Elevation - Natural Resources

9
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 10 consecutive days at least once (Note 20)
1-Apr 15-May 10% 99% 100% 100% 100% 100% 100%

10
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 15 consecutive days at least once (Note 20)
1-Apr 15-May 10% 95% 100% 99% 97% 100% 100%

11
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 20 consecutive days at least once (Note 20)
1-Apr 15-May 10% 95% 100% 96% 93% 100% 97%

12
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 10 consecutive days at least once (Note 20)
1-Apr 15-May 10% 100% 100% 100% 100% 100% 100%

13
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 15 consecutive days at least once (Note 20)
1-Apr 15-May 10% 100% 100% 100% 100% 100% 100%

14
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 20 consecutive days at least once (Note 20)
1-Apr 15-May 10% 99% 100% 100% 100% 100% 100%

15
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 10 consecutive days at least once (Note 20)
15-May 15-Jul 10% 100% 100% 100% 100% 100% 100%

16
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 15 consecutive days at least once (Note 20)
15-May 15-Jul 10% 92% 100% 96% 95% 100% 97%

17
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 20 consecutive days at least once (Note 20)
15-May 15-Jul 10% 90% 100% 95% 89% 100% 93%

18
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 10 consecutive days at least once (Note 20)
15-May 15-Jul 10% 100% 100% 100% 100% 100% 100%

19
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 15 consecutive days at least once (Note 20)
15-May 15-Jul 10% 96% 100% 100% 96% 100% 100%

20
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 20 consecutive days at least once (Note 20)
15-May 15-Jul 10% 93% 100% 99% 92% 100% 96%

Minimize restricted recreation

Maximize spawning success for

black bass and blueback herring

(2.5-ft  fluctuation band)

Maximize spawning success for

black bass and blueback herring

(3.5-ft  fluctuation band)

Maximize spawning success for

sunfish and threadfin shad

(2.5-ft fluctuation band)

Maximize spawning success for

sunfish and threadfin shad

(3.5-ft fluctuation band)

Minimize restricted boat launching
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Keowee-Toxaway/Savannah River CHEOPS Model Performance Measures Sheet Duke Energy

Line 

Number
Performance Measures Criterion (Note 1) Start Date End Date

MISC

(Note 2)
Baseline

Existing 

License

Blend 2Db 

v2

Baseline 

Modified WD

Existing 

License 

Modified WD

Blend 2Db v2 

Modified WD

21 Percent of days average reservoir level at or below 1,096 ft AMSL (Note 5) 1-Jan 31-Dec 10% 6% 0% 1% 8% 0% 2%

22 Percent of days average reservoir level below 1,096 ft AMSL (Note 5) 1-Dec 31-Mar 10% 7% 0% 2% 9% 0% 2%

23 Percent of days average reservoir level above 1,107 ft AMSL (Note 6) 1-Apr 30-Sep 10% 87% 100% 88% 87% 100% 87%

24 Percent of days average reservoir level above 1,105 ft AMSL (Note 6) 1-Apr 30-Sep 10% 89% 100% 92% 88% 100% 89%

25 Percent of days average reservoir level above 1,107 ft AMSL (Note 6) 1-Apr 31-May 10% 91% 100% 91% 90% 100% 90%

26 Percent of days average reservoir level above 1,105 ft AMSL (Note 6) 1-Apr 31-May 10% 92% 100% 95% 91% 100% 93%

Pumped Storage

27
Minimize impacts on pumped storage 

operations
Avg Pumped Volume (ac-ft)/yr 1-Jan 31-Dec 300,000 3,080,974 3,300,760 3,694,911 3,060,942 3,290,394 3,693,381

28
Minimize days below lake levels that impact 

Bad Creek operations 
Number of days reservoir level below 1,099 ft AMSL (Note 7) 1-Jan 31-Dec 227 2,231 0 742 2,563 79 1,107

29
Minimize days below lake levels that impact 

Jocassee operations 
Number of days reservoir level below 1,090 ft AMSL (Note 7) 1-Jan 31-Dec 14 803 0 74 1,062 0 176

30
Minimize days below lake levels that impact 

Bad Creek efficiency
Number of days reservoir level below 1,081 ft AMSL (Note 8) 1-Jan 31-Dec 12 233 0 0 226 0 0

Maximize littoral habitat during spawning 

season

Minimize entrainment due to Bad Creek 

operations

Maximize littoral habitat during growing 

season
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Keowee-Toxaway/Savannah River CHEOPS Model Performance Measures Sheet Duke Energy

Line 

Number
Performance Measures Criterion (Note 1) Start Date End Date

MISC

(Note 2)
Baseline

Existing 

License

Blend 2Db 

v2

Baseline 

Modified WD

Existing 

License 

Modified WD

Blend 2Db v2 

Modified WD

Lake Keowee

Elevation - Storage Availability

31
Maximize adherence to reliably meet all 

Project-related water demands
Number of years reservoir level at or above 798 ft AMSL on May 1 1-May 1-May 5 65 65 69 65 65 67

Elevation - Aesthetics

32 Percent of time reservoir level at or above 797 ft AMSL 1-Jan 31-Dec 20% 80% 80% 92% 78% 77% 90%

33 Percent of time reservoir level at or above 795 ft AMSL 1-Jan 31-Dec 10% 88% 84% 98% 86% 82% 97%

34 Minimize significant drawdown of lake level Number of days reservoir level below 796 ft AMSL 1-Jan 31-Dec 5 4,807 4,841 1,301 5,280 5,411 1,818

Elevation - Recreation

35
Number of years where cove access (reservoir level below 792 ft AMSL) is 

restricted for more than 25 days (Note 9)
1-Jan 31-Dec 2 0 18 0 0 20 1

36
Greatest number of days with restricted cove access (reservoir level below 

792 ft AMSL) during higher use months in any calendar year (Note 9)
1-Mar 31-Oct 5 0 245 0 0 245 12

37
Greatest number of days with restricted cove access (reservoir level below 

792 ft AMSL) in any calendar year (Note 9)
1-Jan 31-Dec 5 0 366 3 12 366 58

38
Number of years where reservoir level is below boat ramp critical level (790 

ft AMSL) during higher use months for more than 25 days (Note 10)
1-Mar 31-Oct 2 0 12 0 0 12 0

39
Greatest number of days where reservoir level is below boat ramp critical 

level (790 ft AMSL) during higher use months in any calendar year (Note 10)
1-Mar 31-Oct 5 0 245 0 0 245 0

40

Percent of time reservoir level is at or above level where 85% of docks are 

usable (796.25 ft AMSL) during higher use months from 7:00 am to 7:00 pm 

(Note 27)

1-Mar 31-Oct 5% 83% 83% 95% 82% 81% 93%

41

Percent of time reservoir level is at or above level where 70% of docks are 

usable (793.5 ft AMSL) during higher use months from 7:00 am to 7:00 pm 

(Note 27)

1-Mar 31-Oct 5% 100% 87% 100% 100% 86% 99%

Elevation - Natural Resources

42
Minimize number of days water level is below 

toe of riprap
Number of days reservoir level below 794 ft AMSL (Note 11) 1-Jan 31-Dec 250 71 3,931 283 93 4,417 435

43
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 10 consecutive days at least once (Note 20)
15-Mar 15-May 10% 100% 100% 100% 100% 100% 100%

44
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 15 consecutive days at least once (Note 20)
15-Mar 15-May 10% 100% 100% 100% 100% 100% 100%

45
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 20 consecutive days at least once (Note 20)
15-Mar 15-May 10% 100% 100% 100% 100% 100% 100%

46
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 10 consecutive days at least once (Note 20)
15-Mar 15-May 10% 100% 100% 100% 100% 100% 100%

47
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 15 consecutive days at least once (Note 20)
15-Mar 15-May 10% 100% 100% 100% 100% 100% 100%

48
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 20 consecutive days at least once (Note 20)
15-Mar 15-May 10% 100% 100% 100% 100% 100% 100%

49
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 10 consecutive days at least once (Note 20)
15-May 15-Jul 10% 100% 100% 100% 100% 100% 100%

50
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 15 consecutive days at least once (Note 20)
15-May 15-Jul 10% 100% 100% 100% 100% 96% 100%

51
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 20 consecutive days at least once (Note 20)
15-May 15-Jul 10% 97% 96% 100% 99% 95% 100%

Minimize restricted recreation

Minimize restricted lake boat launching

Maximize boat dock usage

Maximize spawning success for

black bass and blueback herring

(3.5-ft  fluctuation band)

Maximize spawning success for

sunfish and threadfin shad

(2.5-ft fluctuation band)

Maximize lake levels

Maximize spawning success for

black bass and blueback herring

(2.5-ft  fluctuation band)
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Keowee-Toxaway/Savannah River CHEOPS Model Performance Measures Sheet Duke Energy

Line 

Number
Performance Measures Criterion (Note 1) Start Date End Date

MISC

(Note 2)
Baseline

Existing 

License

Blend 2Db 

v2

Baseline 

Modified WD

Existing 

License 

Modified WD

Blend 2Db v2 

Modified WD

52
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 10 consecutive days at least once (Note 20)
15-May 15-Jul 10% 100% 100% 100% 100% 100% 100%

53
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 15 consecutive days at least once (Note 20)
15-May 15-Jul 10% 100% 100% 100% 100% 97% 100%

54
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 20 consecutive days at least once (Note 20)
15-May 15-Jul 10% 97% 97% 100% 99% 95% 100%

55 Percent of days average reservoir level above 798 ft AMSL (Note 12) 1-Apr 30-Sep 10% 80% 80% 90% 79% 78% 87%

56 Percent of days average reservoir level above 797 ft AMSL (Note 12) 1-Apr 30-Sep 10% 83% 83% 94% 81% 81% 92%

57 Percent of days average reservoir level above 798 ft AMSL (Note 12) 1-Apr 31-May 10% 88% 88% 94% 88% 87% 91%

58 Percent of days average reservoir level above 797 ft AMSL (Note 12) 1-Apr 31-May 10% 88% 88% 97% 88% 88% 95%

Elevation - Water Supply

59
Number of days reservoir level below critical level (775 ft AMSL) for 

shallowest public water supply intake operation (Note 13)
1-Jan 31-Dec 1 0 0 0 0 0 0

60
Number of days reservoir level below critical level (794.6 ft AMSL) for 

shallowest thermal power station operation (Note 14)
1-Jan 31-Dec 1 167 4,194 427 206 4,718 643

61
Number of days reservoir level below critical level (787.9 ft AMSL) for 

Keowee dam to supply backup power to ONS (Note 15)
1-Jan 31-Dec 1 0 1,369 0 0 2,040 0

Duke Energy Hydropower & Water Quantity 

Management

62 Percent of time in Normal Conditions 1-Jan 31-Dec 2% 84% 84% 81% 81% 82% 80%

63 Number of years attaining Drought Level 1 1-Jan 31-Dec 5 19 18 22 22 20 24

64 Number of years with more than 60 days in Drought Level 1 1-Jan 31-Dec 5 12 12 16 14 13 16

65 Number of years attaining Drought Level 2 1-Jan 31-Dec 4 15 15 15 16 16 18

66 Number of years with more than 60 days in Drought Level 2 1-Jan 31-Dec 4 11 12 12 13 12 12

67 Number of years attaining Drought Level 3 1-Jan 31-Dec 2 2 2 2 4 3 7

68 Number of years with more than 60 days in Drought Level 3 1-Jan 31-Dec 2 2 2 2 3 2 4

69 Number of years attaining Drought Level 4 1-Jan 31-Dec 1 0 0 0 0 0 0

70 Number of years with more than 60 days in Drought Level 4 1-Jan 31-Dec 1 0 0 0 0 0 0

71 Number of days in LIP Stage Normal (Note 28) 1-Jan 31-Dec - N/A N/A 18,143 N/A N/A 17,912

72 Number of days in LIP Stage 0 (Note 28) 1-Jan 31-Dec - N/A N/A 4,718 N/A N/A 4,550

73 Number of days in LIP Stage 1 (Note 28) 1-Jan 31-Dec - N/A N/A 1,260 N/A N/A 1,862

74 Number of days in LIP Stage 2 (Note 28) 1-Jan 31-Dec - N/A N/A 2,241 N/A N/A 1,765

75 Number of days in LIP Stage 3 (Note 28) 1-Jan 31-Dec - N/A N/A 280 N/A N/A 504

76 Number of days in LIP Stage 4 (Note 28) 1-Jan 31-Dec - N/A N/A 21 N/A N/A 70

77 Avg. MWh/yr of hydropower produced 1-Jan 31-Dec 300,000 3,173,425 3,249,775 3,363,143 3,163,233 3,242,742 3,357,972

78
Average equivalent # of homes per year that could be powered by the hydro 

project (Note 17)
1-Jan 31-Dec 1,000 240,411 246,195 254,784 239,639 245,662 254,392

79 Maximize Duke Energy hydropower value Avg. hydro generation value Dollars/yr (generation value provided by SEPA) 1-Jan 31-Dec $1,000,000 $228,903,526 $234,107,181 $242,287,313 $228,171,212 $233,581,057 $241,981,867

Background Performance Measure has improved vs. the Baseline Scenario

Background Performance Measure has declined vs. the Baseline Scenario

White Background There is no significant difference between the scenario and the Baseline Scenario by definition of MISC

Maximize Duke Energy hydropower 

generation

Minimize days of restricted operation at lake-

located intakes

USACE DCP Drought Level (Note 16)

Keowee-Toxaway Low Inflow Protocol (LIP) 

Stage

Maximize littoral habitat during spawning 

season

Maximize spawning success for

sunfish and threadfin shad

(3.5-ft fluctuation band)

Maximize littoral habitat during growing 

season
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Line 

Number
Performance Measures Criterion (Note 1) Start Date End Date

MISC

(Note 2)
Baseline

Existing 

License

Blend 2Db 

v2

Baseline 

Modified 

WD

Existing 

License 

Modified 

WD

Blend 2Db 

v2 Modified 

WD

Hartwell Lake (Note 18) (1939-2011) (1939-2011) (1939-2011) (1939-2011) (1939-2011) (1939-2011)

Elevation - Aesthetics

80 Percent of time reservoir level within +/- 1 ft of reservoir guide curve 1-Jan 31-Dec 10% 62% 62% 62% 60% 60% 60%

81 Percent of time reservoir level within +/- 2 ft of reservoir guide curve 1-Jan 31-Dec 5% 75% 75% 74% 72% 73% 72%

82 Percent of time reservoir level within +/- 3 ft of reservoir guide curve 1-Jan 31-Dec 2% 84% 84% 82% 82% 82% 80%

Elevation - Recreation

83
Number of years where reservoir level is below the boat ramp use level (652 

ft AMSL) during higher use months for more than 25 days
1-Mar 31-Oct 2 8 8 8 8 9 10

84
Greatest number of days where reservoir level is below the boat ramp use 

level (652 ft AMSL) during higher use months in any calendar year
1-Mar 31-Oct 5 245 245 245 245 245 245

85

Number of years where reservoir level is below suitable level (654 ft AMSL) 

for public swimming beaches during higher use months for more than 25 

days

1-Apr 31-Oct 2 12 12 12 12 12 12

86
Number of years where reservoir level is below suitable level (654 ft AMSL) 

for public swimming beaches during higher use months in any calendar year
1-Apr 31-Oct 5 12 12 13 12 12 16

Elevation - Water Withdrawal

87
Number of days reservoir level below critical level (638 ft AMSL) for 

shallowest agricultural intake operation (Note 21)
1-Jan 31-Dec 1 64 15 70 65 159 171

88
Number of days reservoir level below critical level (636 ft AMSL) for 

shallowest public water supply intake operation
1-Jan 31-Dec 1 16 0 24 9 122 127

Richard B. Russell Lake (Note 18)

Elevation - Aesthetics

89 Percent of time reservoir level within +/- 1 ft of reservoir guide curve 1-Jan 31-Dec 10% 100% 100% 100% 100% 100% 100%

90 Percent of time reservoir level within +/- 2 ft of reservoir guide curve 1-Jan 31-Dec 5% 100% 100% 100% 100% 100% 100%

91 Percent of time reservoir level within +/- 3 ft of reservoir guide curve 1-Jan 31-Dec 2% 100% 100% 100% 100% 100% 100%

Elevation - Recreation 0 0 0 0 0 0

92
Number of years where reservoir level is below the boat ramp use level (466 

ft AMSL) during higher use months for more than 25 days
1-Mar 31-Oct 5 0 0 0 0 0 0

93
Greatest number of days where reservoir level is below the boat ramp use 

level (466 ft AMSL) during higher use months in any calendar year
1-Mar 31-Oct 2 0 0 0 0 0 0

Elevation - Water Withdrawal 0 0 0 0 0 0

94
Number of days reservoir level below critical level (470 ft AMSL) for 

shallowest agricultural intake operation (Note 22)
1-Jan 31-Dec 1 0 0 0 0 0 0

95
Number of days reservoir level below critical level (465 ft AMSL) for 

shallowest public water supply intake operation (Note 23)
1-Jan 31-Dec 1 0 0 0 0 0 0

Maximize adherence to reservoir guide curve

Minimize restricted swimming at beaches

Minimize restricted lake boat launching

Minimize days of restricted operation at lake-

located intakes

Maximize adherence to reservoir guide curve

Minimize restricted lake boat launching

Minimize days of restricted operation at lake-

located intakes
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Line 

Number
Performance Measures Criterion (Note 1) Start Date End Date

MISC

(Note 2)
Baseline

Existing 

License

Blend 2Db 

v2

Baseline 

Modified 

WD

Existing 

License 

Modified 

WD

Blend 2Db 

v2 Modified 

WD

J. Strom Thurmond Lake (Note 18)

Elevation - Aesthetics

96 Percent of time reservoir level within +/- 1 ft of reservoir guide curve 1-Jan 31-Dec 10% 66% 66% 65% 64% 64% 63%

97 Percent of time reservoir level within +/- 2 ft of reservoir guide curve 1-Jan 31-Dec 5% 78% 79% 77% 76% 76% 74%

98 Percent of time reservoir level within +/- 3 ft of reservoir guide curve 1-Jan 31-Dec 2% 86% 86% 84% 85% 84% 82%

Elevation - Recreation

99
Number of years where reservoir level is below the boat ramp use level (320 

ft AMSL) during higher use months for more than 25 days
1-Mar 31-Oct 2 2 2 2 4 3 4

100
Greatest number of days where reservoir level is below the boat ramp use 

level (320 ft AMSL) during higher use months in any calendar year
1-Mar 31-Oct 5 145 138 163 132 207 202

101

Number of years where reservoir level is below suitable level (324 ft AMSL) 

for public swimming beaches during higher use months for more than 25 

days

1-Apr 31-Oct 2 9 9 9 9 9 10

102
Number of years where reservoir level is below suitable level (324 ft AMSL) 

for public swimming beaches during higher use months in any calendar year
1-Apr 31-Oct 5 10 10 12 11 11 15

Elevation - Water Withdrawal

103
Number of days reservoir level below critical level (324 ft AMSL) for 

shallowest agricultural intake operation (Note 24)
1-Jan 31-Dec 1 1,877 1,808 2,155 2,166 2,155 2,510

104
Number of days reservoir level below critical level (312 ft AMSL) for 

shallowest public water supply intake operation (Note 25)
1-Jan 31-Dec 1 0 0 0 0 0 0

Flow

105 Number of days at or below 4,200 cfs daily average flow 1-Jan 31-Dec 500 4,378 4,287 4,966 4,950 4,685 5,291

106 Number of days at or above 4,000 cfs and below 4,200 cfs daily average flow 1-Jan 31-Dec 100 1,242 1,270 1,333 1,368 1,269 1,292

107 Number of days  at or above 3,800 cfs and below 4,000 cfs daily average flow 1-Jan 31-Dec 10 1,098 1,063 1,133 1,181 1,196 1,313

108 Number of days below 3,800 cfs daily average flow 1-Jan 31-Dec 5 813 792 820 889 892 967

109 Number of days below 3,600 cfs daily average flow 1-Jan 31-Dec 5 91 91 91 161 98 301

110 Number of days below 3,100 cfs daily average flow 1-Jan 31-Dec 5 0 0 0 0 0 0

111 Lowest daily average flow (cfs) 1-Jan 31-Dec 250 3,100 3,100 3,100 3,100 3,100 3,100

USACE Hydropower & Water Quantity Management

112 Percent of time in Normal Conditions 1-Jan 31-Dec 2% 84% 84% 81% 81% 82% 80%

113 Number of years attaining Drought Level 1 1-Jan 31-Dec 5 19 18 22 22 20 24

114 Number of years with more than 60 days in Drought Level 1 1-Jan 31-Dec 5 12 12 16 14 13 16

115 Number of years attaining Drought Level 2 1-Jan 31-Dec 4 15 15 15 16 16 18

116 Number of years with more than 60 days in Drought Level 2 1-Jan 31-Dec 4 11 12 12 13 12 12

117 Number of years attaining Drought Level 3 1-Jan 31-Dec 2 2 2 2 4 3 7

118 Number of years with more than 60 days in Drought Level 3 1-Jan 31-Dec 2 2 2 2 3 2 4

119 Number of years attaining Drought Level 4 1-Jan 31-Dec 1 0 0 0 0 0 0

120 Number of years with more than 60 days in Drought Level 4 1-Jan 31-Dec 1 0 0 0 0 0 0

121 Avg. MWh/yr of hydropower produced 1-Jan 31-Dec 300,000 1,840,436 1,843,066 1,838,650 1,807,697 1,810,482 1,805,484

122
Average equivalent # of homes per year that could be powered by the hydro 

project (Note 17)
1-Jan 31-Dec 1,000 139,427 139,626 139,292 136,947 137,158 136,779

123 Maximize USACE hydropower value Avg. hydro generation value Dollars/yr (generation value provided by SEPA) 1-Jan 31-Dec $1,000,000 $128,498,447 $128,676,709 $128,328,187 $126,236,822 $126,428,943 $126,060,476

Background Performance Measure has improved vs. the Baseline Scenario

Background Performance Measure has declined vs. the Baseline Scenario

White Background There is no significant difference between the scenario and the Baseline Scenario by definition of MISC

Minimize restricted swimming at beaches

Minimize days of restricted operation at lake-

located intakes

Maximize USACE hydropower generation

Flow Release From JST

USACE DCP Drought Level (Note 16)

Maximize adherence to reservoir guide curve

Minimize restricted lake boat launching
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Notes

1

Blend 2Da v2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

25,568 days (70 years * 365.25 days/year)

20 This criterion evaluates a day as 24 contiguous hours, not as specified in Note 1.

21 Source for PM 78 elevation: 7/31/12 Telephone call between HDR Jonathan Williams and Clemson Univ. Tony Putnam.

22 Source for PM 85 elevation: 8/2/12 Telephone call between HDR Chris Ey and USACE Joe Hoke.

23 Source for PM 86 elevation: 8/2/12 Telephone call between HDR Jonathan Williams and  City of Elberton, GA David Hudson.

24 Source for PM 94 elevation: HDR Jonathan Williams/Hickory Knob State Park (golf course), Savannah Lake Development (Monticello, Tara golf courses).

25 Source for PM 95 elevation: 8/2/12 Telephone call between HDR Jonathan Williams and  City of Lincolnton, GA Stanly Pardon.

26 For Climate Change (CC Low/CC High) scenarios, the Trial Balloon scenario is evaluated and color coded according to the Baseline scenario for the same CC level.

27 Percent of time is measured as the percent of 15-minute time steps at or above threshold elevation during period starting 07:00 am and period ending 7:00 pm.

28 No MISC comparisons are made for this Performance Measure since the Baseline scenario does not contain this condition.

Jocassee elevation 1,077 ft AMSL is the lowest boat ramp elevation with an additional 3 ft added for boat access.  Boat ramp elevations provided by Duke Energy.

Power produced by the hydro project is actually supplied to Duke Energy's electric system grid and is used by Duke Energy's electric customers (including residential, industrial and 

commercial customers), as is power produced at other Duke Energy generating stations. This criterion of average equivalent homes per year is intended to simply make the total 

energy production potential of the hydro project more understandable to stakeholders and to put a perspective around potential differences in hydropower production between 

various operational scenarios. This measure does not imply that any number of homes will go without power if a particular scenario is chosen.

Also, daytime flows are assumed to be flows provided between 7:00 am and 7:00 pm. To the extent possible, each criterion is defined in terms of percents and averages/yr so that 

the same criterion is useful regardless of the length of the hydrology period (i.e., 1-yr, 3-yr, full period of record, etc.)

Same as Blend 2D_v2 with the LIP logic revised to reference “triggered” DCP level versus actual DCP level. Prevents LIP from referencing a lower DCP level during the DCP 2 foot 

recovery period.

Jocassee elevation 1,099 ft AMSL is the elevation at which an MOU between Duke Energy and SCDNR requires Duke Energy to implement operational changes at Bad Creek.  

Jocassee elevation 1,090 ft AMSL is the elevation at which Jocassee powerhouse efficiency is degraded.

Keowee elevation 790 ft AMSL is based on the lowest boat ramp elevation of 787 ft AMSL plus 3 ft for boat access (provided by Duke Energy).

For this measure a -0.5 ft buffer was added to filter out model excursions below the Keowee reservoir elevation limit of 794.6 ft AMSL.  No counts will be displayed for reservoir 

levels between 794.1 ft AMSL and 794.6 ft AMSL for this measure.

Keowee elevation 787.9 ft AMSL is the critical elevation for Keowee to provide backup power to ONS elevation provided by Duke Energy.

Keowee elevation 775 ft  AMSL is the minimum level permitted in the Existing FERC License, and all current Keowee water supply intakes were confirmed to operate at this 

reservoir level.

a.   As a general rule, MISC numbers are set at 10% of the possible total for that criterion considering the Start/Stop dates.

Keowee restricted recreation elevation of 792 ft AMSL provided by James McRacken (HDR) and Scott Fletcher (Duke Energy).

Toe of Keowee reservoir riprap elevation 794 ft AMSL provided by Duke Energy.

Keowee fish habitat elevations provided by Bill Marshall of SCDNR.

USACE DCP - United States Army Corps of Engineers' Drought Contingency Plan

b.   MISC numbers for criteria that have the most adverse outcomes if reached are typically set at less than 10% of the possible total for that criterion.

      criterion.

c.   Adjustments to the MISC numbers (up or down) have also been made depending on the desires of the stakeholders that primarily have the interests

      that are being measured by a particular criterion. 

Jocassee restricted recreation elevation 1,090 ft AMSL provided by Chris Starker (Upstate Forever) and confirmed by Devils Fork State Park Staff.

Jocassee entrainment elevation (1,096 ft AMSL) provided by Bill Marshall of SCDNR.

1939 thru 2008, inclusive (70 years)

2,454,528 15-minute time steps (70 years * 365.25 days/year * 24 hours/day * 4 time steps/hour) 

Calculated by [(Total Scenario MWh / 13.2 MWh per home) / the # of years in the scenario]

The MISC of 1000 homes per year is roughly 2% of the average equivalent homes/yr under the Baseline conditions.

All reservoir elevations for Hartwell, Richard B. Russell and Thurmond performance measures were provided by USACE unless otherwise specified.

For criterion that measure on an hourly or daily basis, unless stated otherwise:

a. If an hourly criteria occurs during the average of four contiguous 15-minute periods, then it counts as 1 hour.

b. If a daily criterion occurs for 5 contiguous 1-hour periods, then it counts as 1 day.

Jocassee fish habitat elevations provided by Bill Marshall of SCDNR.

Jocassee elevation 1,081 ft AMSL provided by Duke Energy based on impact to pumping equipment.
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Scenario Description Purpose

Baseline

Duke Energy/USACE Reservoir Storage Balance Agreement and modified 

operation at Keowee and Jocassee to limit the minimum reservoir elevation 

at Lake Keowee to 794.6 ft AMSL.  Duke Energy reservoir water release 

calculations use 778 ft AMSL as the minimum Keowee reservoir elevation 

for usable storage calculation.  USACE DCP plan of 2012 is in effect.  As 

presented May 15, 2013.  Withdrawals in MGD.

Base Line Scenario simulates current reservoir operations used by Duke Energy 

based on Keowee reservoir drawdown limits to maintain operations of the 

Oconee Nuclear Station located on Lake Keowee.  Keowee reservoir 

drawdown elevation is 794.6 ft AMSL.

Existing License

Conditions as would be applicable given current license requirements and 

current USACE DCP (2012 Alt 0) with original 1968 Agreement criteria.  

USACE DCP plan of 2012 is in effect.  As presented May 15, 2013.  

Withdrawals in MGD.

Evaluate impact of operations given license requirements and agreements 

currently in effect.

Blend 2Db v2

April 10, 2013 proposed Blend scenario with LIP Stages at Keowee of 796 ft 

AMSL (0), 795 ft AMSL (1), 793 ft AMSL (2), 792 ft AMSL (3), 790 ft AMSL (4). 

In Stage 4, the Keowee reservoir elevation will be maintained at or above 

791.5 ft. AMSL until Duke Energy storage balance reaches 12 percent.  The 

minimum elevation used to calculate the usable storage for storage 

balancing with the USACE is 790.0 ft. AMSL. No fish spawning. LIP logic 

revised to reference “triggered” DCP level versus “In-Effect” DCP level 

during LIP recovery. Allows LIP to more quickly change to a lower stage 

number during recovery process, eliminating the 2-foot recovery delay in 

DCP protocol.  LIP gage averaging modified from 6 months to 4 months per 

AIP documentation (Rev. 4/23/13).  USACE DCP plan of 2012 is in effect.  As 

presented May 15, 2013.  Withdrawals in MGD.

Evaluate proposed changes to operating rules (LIP, changes to coordination 

agreement).

Baseline Modified WD

Duke Energy/USACE Reservoir Storage Balance Agreement and modified 

operation at Keowee and Jocassee to limit the minimum reservoir elevation 

at Lake Keowee to 794.6 ft AMSL.  Duke Energy reservoir water release 

calculations use 778 ft AMSL as the minimum Keowee reservoir elevation 

for usable storage calculation.  USACE DCP plan of 2012 is in effect. Model 

run date March 2014. Withdrawals in CFS.

Base Line Scenario simulates current reservoir operations used by Duke Energy 

based on Keowee reservoir drawdown limits to maintain operations of the 

Oconee Nuclear Station located on Lake Keowee.  Keowee reservoir 

drawdown elevation is 794.6 ft AMSL.

Existing License Modified WD

Conditions as would be applicable given current license requirements and 

current USACE DCP (2012 Alt 0) with original 1968 Agreement criteria. 

Model run date March 2014. Withdrawals in CFS.

Evaluate impact of operations given license requirements and agreements 

currently in effect.

Blend 2Db v2 Modified WD

April 10, 2013 proposed Blend scenario with LIP Stages at Keowee of 796 ft 

AMSL (0), 795 ft AMSL (1), 793 ft AMSL (2), 792 ft AMSL (3), 790 ft AMSL (4). 

In Stage 4, the Keowee reservoir elevation will be maintained at or above 

791.5 ft. AMSL until Duke Energy storage balance reaches 12 percent.  The 

minimum elevation used to calculate the usable storage for storage 

balancing with the USACE is 790.0 ft. AMSL. No fish spawning. LIP logic 

revised to reference “triggered” DCP level versus “In-Effect” DCP level 

during LIP recovery. Allows LIP to more quickly change to a lower stage 

number during recovery process, eliminating the 2-foot recovery delay in 

DCP protocol.  LIP gage averaging modified from 6 months to 4 months per 

AIP documentation (Rev. 4/23/13). Model run date March 2014. 

Withdrawals in CFS.

Evaluate proposed changes to operating rules (LIP, changes to coordination 

agreement).

CHEOPS Operations Model Scenario Log
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Line 

Number
Performance Measures Criterion (Note 1) Start Date End Date

MISC

(Note 2)

Baseline CC 

High

Existing 

License CC 

High

Blend 2Db 

v2 CC High

Baseline CC 

High 

Modified 

WD

Existing 

License CC 

High 

Modified 

WD

Blend 2Db 

v2 CC High 

Modified 

WD

Bad Creek (1939-2011) (1939-2011) (1939-2011) (1939-2011) (1939-2011) (1939-2011)

Elevation - Electric Operations

1
Maximize adherence to high-head operating 

band

Percent of time reservoir level more than 60 ft below 2,310 ft AMSL (Full 

Pool)
1-Jan 31-Dec 2% 25% 21% 24% 27% 21% 25%

Pumped Storage

2
Minimize impacts on pumped storage 

operations
Avg. Pumped Volume (ac-ft)/yr 1-Jan 31-Dec 210,000 1,989,427 2,036,905 2,048,496 1,953,854 2,037,563 2,027,789

Lake Jocassee

Elevation - Storage Availability

3
Maximize adherence to reliably meet all 

Project-related water demands
Number of years reservoir level at or above 1,108 ft AMSL on May 1 1-May 1-May 5 66 72 65 63 72 63

Elevation - Recreation

4
Number of years where cove access (reservoir level below 1,090 ft AMSL) is 

restricted for more than 25 days (Note 3)
1-Jan 31-Dec 2 13 1 3 14 2 3

5
Greatest number of days with restricted cove access (reservoir level below 

1,090 ft AMSL) during higher use months in any calendar year (Note 3)
1-Mar 31-Oct 5 245 0 115 245 30 138

6
Greatest number of days with restricted cove access (reservoir level below 

1,090 ft AMSL) in any calendar year (Note 3)
1-Jan 31-Dec 5 366 35 176 366 91 199

7
Number of years where reservoir level is below boat ramp critical level 

(1,080 ft AMSL) during higher use months for more than 25 days (Note 4)
1-Mar 31-Oct 2 3 0 0 3 0 0

8
Greatest number of days where reservoir level is below boat ramp critical 

level (1,080 ft AMSL) during higher use months in any calendar year (Note 4)
1-Mar 31-Oct 5 127 0 0 212 0 8

Elevation - Natural Resources

9
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 10 consecutive days at least once (Note 20)
1-Apr 15-May 10% 100% 100% 100% 99% 100% 100%

10
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 15 consecutive days at least once (Note 20)
1-Apr 15-May 10% 96% 100% 97% 97% 100% 100%

11
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 20 consecutive days at least once (Note 20)
1-Apr 15-May 10% 95% 99% 96% 92% 99% 96%

12
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 10 consecutive days at least once (Note 20)
1-Apr 15-May 10% 100% 100% 100% 100% 100% 100%

13
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 15 consecutive days at least once (Note 20)
1-Apr 15-May 10% 100% 100% 100% 100% 100% 100%

14
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 20 consecutive days at least once (Note 20)
1-Apr 15-May 10% 99% 100% 100% 97% 100% 99%

15
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 10 consecutive days at least once (Note 20)
15-May 15-Jul 10% 100% 100% 100% 100% 100% 100%

16
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 15 consecutive days at least once (Note 20)
15-May 15-Jul 10% 89% 100% 93% 92% 100% 93%

17
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 20 consecutive days at least once (Note 20)
15-May 15-Jul 10% 84% 100% 88% 86% 99% 89%

18
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 10 consecutive days at least once (Note 20)
15-May 15-Jul 10% 100% 100% 100% 100% 100% 100%

19
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 15 consecutive days at least once (Note 20)
15-May 15-Jul 10% 96% 100% 96% 95% 100% 96%

20
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 20 consecutive days at least once (Note 20)
15-May 15-Jul 10% 89% 100% 92% 88% 99% 93%

Minimize restricted recreation

Maximize spawning success for

black bass and blueback herring

(2.5-ft  fluctuation band)

Maximize spawning success for

black bass and blueback herring

(3.5-ft  fluctuation band)

Maximize spawning success for

sunfish and threadfin shad

(2.5-ft fluctuation band)

Maximize spawning success for

sunfish and threadfin shad

(3.5-ft fluctuation band)

Minimize restricted boat launching
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Line 

Number
Performance Measures Criterion (Note 1) Start Date End Date

MISC

(Note 2)

Baseline CC 

High

Existing 

License CC 

High

Blend 2Db 

v2 CC High

Baseline CC 

High 

Modified 

WD

Existing 

License CC 

High 

Modified 

WD

Blend 2Db 

v2 CC High 

Modified 

WD

21 Percent of days average reservoir level at or below 1,096 ft AMSL (Note 5) 1-Jan 31-Dec 10% 11% 1% 5% 12% 1% 7%

22 Percent of days average reservoir level below 1,096 ft AMSL (Note 5) 1-Dec 31-Mar 10% 12% 1% 6% 13% 1% 8%

23 Percent of days average reservoir level above 1,107 ft AMSL (Note 6) 1-Apr 30-Sep 10% 82% 98% 82% 80% 97% 80%

24 Percent of days average reservoir level above 1,105 ft AMSL (Note 6) 1-Apr 30-Sep 10% 85% 99% 87% 82% 98% 85%

25 Percent of days average reservoir level above 1,107 ft AMSL (Note 6) 1-Apr 31-May 10% 88% 99% 89% 85% 99% 86%

26 Percent of days average reservoir level above 1,105 ft AMSL (Note 6) 1-Apr 31-May 10% 90% 100% 92% 87% 99% 90%

Pumped Storage

27
Minimize impacts on pumped storage 

operations
Avg Pumped Volume (ac-ft)/yr 1-Jan 31-Dec 300,000 2,942,984 3,288,504 3,778,796 2,879,611 3,251,915 3,714,248

28
Minimize days below lake levels that impact 

Bad Creek operations 
Number of days reservoir level below 1,099 ft AMSL (Note 7) 1-Jan 31-Dec 227 3,542 201 2,138 3,978 418 2,666

29
Minimize days below lake levels that impact 

Jocassee operations 
Number of days reservoir level below 1,090 ft AMSL (Note 7) 1-Jan 31-Dec 14 2,264 35 445 2,722 132 598

30
Minimize days below lake levels that impact 

Bad Creek efficiency
Number of days reservoir level below 1,081 ft AMSL (Note 8) 1-Jan 31-Dec 12 1,067 0 56 1,655 0 129

Maximize littoral habitat during spawning 

season

Minimize entrainment due to Bad Creek 

operations

Maximize littoral habitat during growing 

season
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Line 

Number
Performance Measures Criterion (Note 1) Start Date End Date

MISC

(Note 2)

Baseline CC 

High

Existing 

License CC 

High

Blend 2Db 

v2 CC High

Baseline CC 

High 

Modified 

WD

Existing 

License CC 

High 

Modified 

WD

Blend 2Db 

v2 CC High 

Modified 

WD

Lake Keowee

Elevation - Storage Availability

31
Maximize adherence to reliably meet all 

Project-related water demands
Number of years reservoir level at or above 798 ft AMSL on May 1 1-May 1-May 5 57 57 67 58 58 67

Elevation - Aesthetics

32 Percent of time reservoir level at or above 797 ft AMSL 1-Jan 31-Dec 20% 71% 72% 87% 69% 69% 85%

33 Percent of time reservoir level at or above 795 ft AMSL 1-Jan 31-Dec 10% 82% 78% 94% 79% 76% 92%

34 Minimize significant drawdown of lake level Number of days reservoir level below 796 ft AMSL 1-Jan 31-Dec 5 6,773 6,786 2,751 7,486 7,431 3,014

Elevation - Recreation

35
Number of years where cove access (reservoir level below 792 ft AMSL) is 

restricted for more than 25 days (Note 9)
1-Jan 31-Dec 2 0 21 2 2 25 2

36
Greatest number of days with restricted cove access (reservoir level below 

792 ft AMSL) during higher use months in any calendar year (Note 9)
1-Mar 31-Oct 5 0 245 40 60 245 87

37
Greatest number of days with restricted cove access (reservoir level below 

792 ft AMSL) in any calendar year (Note 9)
1-Jan 31-Dec 5 7 366 95 121 366 148

38
Number of years where reservoir level is below boat ramp critical level (790 

ft AMSL) during higher use months for more than 25 days (Note 10)
1-Mar 31-Oct 2 0 13 0 0 16 0

39
Greatest number of days where reservoir level is below boat ramp critical 

level (790 ft AMSL) during higher use months in any calendar year (Note 10)
1-Mar 31-Oct 5 0 245 0 2 245 0

40

Percent of time reservoir level is at or above level where 85% of docks are 

usable (796.25 ft AMSL) during higher use months from 7:00 am to 7:00 pm 

(Note 27)

1-Mar 31-Oct 5% 76% 75% 90% 73% 73% 88%

41

Percent of time reservoir level is at or above level where 70% of docks are 

usable (793.5 ft AMSL) during higher use months from 7:00 am to 7:00 pm 

(Note 27)

1-Mar 31-Oct 5% 100% 82% 98% 99% 80% 97%

Elevation - Natural Resources

42
Minimize number of days water level is below 

toe of riprap
Number of days reservoir level below 794 ft AMSL (Note 11) 1-Jan 31-Dec 250 216 5,488 1,012 557 5,969 1,663

43
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 10 consecutive days at least once (Note 20)
15-Mar 15-May 10% 100% 100% 100% 100% 100% 100%

44
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 15 consecutive days at least once (Note 20)
15-Mar 15-May 10% 100% 100% 100% 100% 100% 100%

45
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 20 consecutive days at least once (Note 20)
15-Mar 15-May 10% 100% 100% 100% 99% 99% 100%

46
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 10 consecutive days at least once (Note 20)
15-Mar 15-May 10% 100% 100% 100% 100% 100% 100%

47
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 15 consecutive days at least once (Note 20)
15-Mar 15-May 10% 100% 100% 100% 100% 100% 100%

48
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 20 consecutive days at least once (Note 20)
15-Mar 15-May 10% 100% 100% 100% 99% 99% 100%

49
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 10 consecutive days at least once (Note 20)
15-May 15-Jul 10% 100% 100% 100% 100% 99% 100%

50
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 15 consecutive days at least once (Note 20)
15-May 15-Jul 10% 100% 96% 100% 100% 97% 100%

51
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 20 consecutive days at least once (Note 20)
15-May 15-Jul 10% 99% 95% 100% 100% 93% 99%

Minimize restricted recreation

Minimize restricted lake boat launching

Maximize boat dock usage

Maximize spawning success for

black bass and blueback herring

(3.5-ft  fluctuation band)

Maximize spawning success for

sunfish and threadfin shad

(2.5-ft fluctuation band)

Maximize lake levels

Maximize spawning success for

black bass and blueback herring

(2.5-ft  fluctuation band)
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Line 

Number
Performance Measures Criterion (Note 1) Start Date End Date

MISC

(Note 2)

Baseline CC 

High

Existing 

License CC 

High

Blend 2Db 

v2 CC High

Baseline CC 

High 

Modified 

WD

Existing 

License CC 

High 

Modified 

WD

Blend 2Db 

v2 CC High 

Modified 

WD

52
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 10 consecutive days at least once (Note 20)
15-May 15-Jul 10% 100% 100% 100% 100% 99% 100%

53
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 15 consecutive days at least once (Note 20)
15-May 15-Jul 10% 100% 97% 100% 100% 97% 100%

54
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 20 consecutive days at least once (Note 20)
15-May 15-Jul 10% 99% 96% 100% 100% 93% 99%

55 Percent of days average reservoir level above 798 ft AMSL (Note 12) 1-Apr 30-Sep 10% 71% 72% 84% 69% 70% 82%

56 Percent of days average reservoir level above 797 ft AMSL (Note 12) 1-Apr 30-Sep 10% 75% 75% 89% 73% 73% 87%

57 Percent of days average reservoir level above 798 ft AMSL (Note 12) 1-Apr 31-May 10% 79% 79% 90% 77% 78% 89%

58 Percent of days average reservoir level above 797 ft AMSL (Note 12) 1-Apr 31-May 10% 82% 82% 91% 80% 80% 90%

Elevation - Water Supply

59
Number of days reservoir level below critical level (775 ft AMSL) for 

shallowest public water supply intake operation (Note 13)
1-Jan 31-Dec 1 0 0 0 0 0 0

60
Number of days reservoir level below critical level (794.6 ft AMSL) for 

shallowest thermal power station operation (Note 14)
1-Jan 31-Dec 1 461 5,809 1,445 996 6,335 2,008

61
Number of days reservoir level below critical level (787.9 ft AMSL) for 

Keowee dam to supply backup power to ONS (Note 15)
1-Jan 31-Dec 1 0 2,844 0 0 3,088 0

Duke Energy Hydropower & Water Quantity 

Management

62 Percent of time in Normal Conditions 1-Jan 31-Dec 2% 74% 75% 74% 73% 73% 71%

63 Number of years attaining Drought Level 1 1-Jan 31-Dec 5 28 28 29 29 28 34

64 Number of years with more than 60 days in Drought Level 1 1-Jan 31-Dec 5 17 16 17 17 19 19

65 Number of years attaining Drought Level 2 1-Jan 31-Dec 4 20 21 23 22 22 21

66 Number of years with more than 60 days in Drought Level 2 1-Jan 31-Dec 4 15 15 16 17 17 19

67 Number of years attaining Drought Level 3 1-Jan 31-Dec 2 8 8 8 9 9 11

68 Number of years with more than 60 days in Drought Level 3 1-Jan 31-Dec 2 6 5 7 7 7 9

69 Number of years attaining Drought Level 4 1-Jan 31-Dec 1 0 0 0 2 2 2

70 Number of years with more than 60 days in Drought Level 4 1-Jan 31-Dec 1 0 0 0 0 0 0

71 Number of days in LIP Stage Normal (Note 28) 1-Jan 31-Dec - N/A N/A 16,785 N/A N/A 16,610

72 Number of days in LIP Stage 0 (Note 28) 1-Jan 31-Dec - N/A N/A 4,473 N/A N/A 4,284

73 Number of days in LIP Stage 1 (Note 28) 1-Jan 31-Dec - N/A N/A 2,303 N/A N/A 2,380

74 Number of days in LIP Stage 2 (Note 28) 1-Jan 31-Dec - N/A N/A 2,031 N/A N/A 2,192

75 Number of days in LIP Stage 3 (Note 28) 1-Jan 31-Dec - N/A N/A 868 N/A N/A 945

76 Number of days in LIP Stage 4 (Note 28) 1-Jan 31-Dec - N/A N/A 203 N/A N/A 252

77 Avg. MWh/yr of hydropower produced 1-Jan 31-Dec 300,000 3,077,045 3,236,911 3,367,013 3,014,622 3,221,973 3,321,056

78
Average equivalent # of homes per year that could be powered by the hydro 

project (Note 17)
1-Jan 31-Dec 1,000 233,109 245,221 255,077 228,380 244,089 251,595

79 Maximize Duke Energy hydropower value Avg. hydro generation value Dollars/yr (generation value provided by SEPA) 1-Jan 31-Dec $1,000,000 $222,096,787 $233,231,941 $242,755,075 $217,671,079 $232,192,823 $239,705,857

Background Performance Measure has improved vs. the Baseline Scenario

Background Performance Measure has declined vs. the Baseline Scenario

White Background There is no significant difference between the scenario and the Baseline Scenario by definition of MISC

Maximize Duke Energy hydropower 

generation

Minimize days of restricted operation at lake-

located intakes

USACE DCP Drought Level (Note 16)

Keowee-Toxaway Low Inflow Protocol (LIP) 

Stage

Maximize littoral habitat during spawning 

season

Maximize spawning success for

sunfish and threadfin shad

(3.5-ft fluctuation band)

Maximize littoral habitat during growing 

season
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Line 

Number
Performance Measures Criterion (Note 1) Start Date End Date

MISC

(Note 2)

Baseline CC 

High

Existing 

License CC 

High

Blend 2Db 

v2 CC High

Baseline CC 

High 

Modified 

WD

Existing 

License CC 

High 

Modified 

WD

Blend 2Db 

v2 CC High 

Modified 

WD

Hartwell Lake (Note 18) (1939-2011) (1939-2011) (1939-2011) (1939-2011) (1939-2011) (1939-2011)

Elevation - Aesthetics

80 Percent of time reservoir level within +/- 1 ft of reservoir guide curve 1-Jan 31-Dec 10% 53% 54% 54% 50% 51% 51%

81 Percent of time reservoir level within +/- 2 ft of reservoir guide curve 1-Jan 31-Dec 5% 66% 66% 66% 63% 64% 63%

82 Percent of time reservoir level within +/- 3 ft of reservoir guide curve 1-Jan 31-Dec 2% 75% 76% 73% 73% 74% 70%

Elevation - Recreation

83
Number of years where reservoir level is below the boat ramp use level (652 

ft AMSL) during higher use months for more than 25 days
1-Mar 31-Oct 2 12 12 13 13 13 13

84
Greatest number of days where reservoir level is below the boat ramp use 

level (652 ft AMSL) during higher use months in any calendar year
1-Mar 31-Oct 5 245 245 245 245 245 245

85

Number of years where reservoir level is below suitable level (654 ft AMSL) 

for public swimming beaches during higher use months for more than 25 

days

1-Apr 31-Oct 2 14 14 16 17 17 19

86
Number of years where reservoir level is below suitable level (654 ft AMSL) 

for public swimming beaches during higher use months in any calendar year
1-Apr 31-Oct 5 19 17 23 22 22 23

Elevation - Water Withdrawal

87
Number of days reservoir level below critical level (638 ft AMSL) for 

shallowest agricultural intake operation (Note 21)
1-Jan 31-Dec 1 467 396 482 721 624 818

88
Number of days reservoir level below critical level (636 ft AMSL) for 

shallowest public water supply intake operation
1-Jan 31-Dec 1 331 366 335 573 538 609

Richard B. Russell Lake (Note 18)

Elevation - Aesthetics

89 Percent of time reservoir level within +/- 1 ft of reservoir guide curve 1-Jan 31-Dec 10% 100% 100% 100% 99% 100% 100%

90 Percent of time reservoir level within +/- 2 ft of reservoir guide curve 1-Jan 31-Dec 5% 100% 100% 100% 100% 100% 100%

91 Percent of time reservoir level within +/- 3 ft of reservoir guide curve 1-Jan 31-Dec 2% 100% 100% 100% 100% 100% 100%

Elevation - Recreation

92
Number of years where reservoir level is below the boat ramp use level (466 

ft AMSL) during higher use months for more than 25 days
1-Mar 31-Oct 5 0 0 0 0 0 0

93
Greatest number of days where reservoir level is below the boat ramp use 

level (466 ft AMSL) during higher use months in any calendar year
1-Mar 31-Oct 2 0 0 0 0 0 0

Elevation - Water Withdrawal

94
Number of days reservoir level below critical level (470 ft AMSL) for 

shallowest agricultural intake operation (Note 22)
1-Jan 31-Dec 1 6 0 0 50 25 44

95
Number of days reservoir level below critical level (465 ft AMSL) for 

shallowest public water supply intake operation (Note 23)
1-Jan 31-Dec 1 0 0 0 0 0 0

Maximize adherence to reservoir guide curve

Minimize restricted swimming at beaches

Minimize restricted lake boat launching

Minimize days of restricted operation at lake-

located intakes

Maximize adherence to reservoir guide curve

Minimize restricted lake boat launching

Minimize days of restricted operation at lake-

located intakes

K-T-PMS_Rev9_00_All-6_ccHigh_Blend2Dbv2.xls Page 5 of 8 Printed 3/28/2014, 3:03 PM



Keowee-Toxaway/Savannah River CHEOPS Model Performance Measures Sheet Duke Energy

Line 

Number
Performance Measures Criterion (Note 1) Start Date End Date

MISC

(Note 2)

Baseline CC 

High

Existing 

License CC 

High

Blend 2Db 

v2 CC High

Baseline CC 

High 

Modified 

WD

Existing 

License CC 

High 

Modified 

WD

Blend 2Db 

v2 CC High 

Modified 

WD

J. Strom Thurmond Lake (Note 18)

Elevation - Aesthetics

96 Percent of time reservoir level within +/- 1 ft of reservoir guide curve 1-Jan 31-Dec 10% 56% 56% 56% 54% 54% 53%

97 Percent of time reservoir level within +/- 2 ft of reservoir guide curve 1-Jan 31-Dec 5% 68% 69% 67% 66% 66% 65%

98 Percent of time reservoir level within +/- 3 ft of reservoir guide curve 1-Jan 31-Dec 2% 78% 79% 76% 76% 76% 73%

Elevation - Recreation

99
Number of years where reservoir level is below the boat ramp use level (320 

ft AMSL) during higher use months for more than 25 days
1-Mar 31-Oct 2 6 5 6 8 8 10

100
Greatest number of days where reservoir level is below the boat ramp use 

level (320 ft AMSL) during higher use months in any calendar year
1-Mar 31-Oct 5 245 245 245 245 245 245

101

Number of years where reservoir level is below suitable level (324 ft AMSL) 

for public swimming beaches during higher use months for more than 25 

days

1-Apr 31-Oct 2 12 12 15 15 14 16

102
Number of years where reservoir level is below suitable level (324 ft AMSL) 

for public swimming beaches during higher use months in any calendar year
1-Apr 31-Oct 5 17 16 20 19 19 20

Elevation - Water Withdrawal

103
Number of days reservoir level below critical level (324 ft AMSL) for 

shallowest agricultural intake operation (Note 24)
1-Jan 31-Dec 1 3,233 3,114 3,498 3,563 3,504 3,800

104
Number of days reservoir level below critical level (312 ft AMSL) for 

shallowest public water supply intake operation (Note 25)
1-Jan 31-Dec 1 0 0 0 6 4 5

Flow

105 Number of days at or below 4,200 cfs daily average flow 1-Jan 31-Dec 500 6,670 6,578 6,881 7,045 6,975 7,487

106 Number of days at or above 4,000 cfs and below 4,200 cfs daily average flow 1-Jan 31-Dec 100 1,587 1,558 1,508 1,314 1,450 1,385

107 Number of days  at or above 3,800 cfs and below 4,000 cfs daily average flow 1-Jan 31-Dec 10 1,690 1,681 1,942 2,227 2,082 2,303

108 Number of days below 3,800 cfs daily average flow 1-Jan 31-Dec 5 1,355 1,336 1,585 1,603 1,582 1,608

109 Number of days below 3,600 cfs daily average flow 1-Jan 31-Dec 5 490 463 496 576 511 653

110 Number of days below 3,100 cfs daily average flow 1-Jan 31-Dec 5 0 0 0 37 10 35

111 Lowest daily average flow (cfs) 1-Jan 31-Dec 250 3,100 3,100 3,100 0 0 0

USACE Hydropower & Water Quantity Management

112 Percent of time in Normal Conditions 1-Jan 31-Dec 2% 74% 75% 74% 73% 73% 71%

113 Number of years attaining Drought Level 1 1-Jan 31-Dec 5 28 28 29 29 28 34

114 Number of years with more than 60 days in Drought Level 1 1-Jan 31-Dec 5 17 16 17 17 19 19

115 Number of years attaining Drought Level 2 1-Jan 31-Dec 4 20 21 23 22 22 21

116 Number of years with more than 60 days in Drought Level 2 1-Jan 31-Dec 4 15 15 16 17 17 19

117 Number of years attaining Drought Level 3 1-Jan 31-Dec 2 8 8 8 9 9 11

118 Number of years with more than 60 days in Drought Level 3 1-Jan 31-Dec 2 6 5 7 7 7 9

119 Number of years attaining Drought Level 4 1-Jan 31-Dec 1 0 0 0 2 2 2

120 Number of years with more than 60 days in Drought Level 4 1-Jan 31-Dec 1 0 0 0 0 0 0

121 Avg. MWh/yr of hydropower produced 1-Jan 31-Dec 300,000 1,651,242 1,654,635 1,648,934 1,617,508 1,621,700 1,615,749

122
Average equivalent # of homes per year that could be powered by the hydro 

project (Note 17)
1-Jan 31-Dec 1,000 125,094 125,351 124,919 122,538 122,856 122,405

123 Maximize USACE hydropower value Avg. hydro generation value Dollars/yr (generation value provided by SEPA) 1-Jan 31-Dec $1,000,000 $116,006,229 $116,232,674 $115,821,385 $113,660,093 $113,930,802 $113,548,426

Background Performance Measure has improved vs. the Baseline Scenario

Background Performance Measure has declined vs. the Baseline Scenario

White Background There is no significant difference between the scenario and the Baseline Scenario by definition of MISC

Minimize restricted swimming at beaches

Minimize days of restricted operation at lake-

located intakes

Maximize USACE hydropower generation

Flow Release From JST

USACE DCP Drought Level (Note 16)

Maximize adherence to reservoir guide curve

Minimize restricted lake boat launching
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Notes

1

Blend 2Da v2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

25,568 days (70 years * 365.25 days/year)

20 This criterion evaluates a day as 24 contiguous hours, not as specified in Note 1.

21 Source for PM 78 elevation: 7/31/12 Telephone call between HDR Jonathan Williams and Clemson Univ. Tony Putnam.

22 Source for PM 85 elevation: 8/2/12 Telephone call between HDR Chris Ey and USACE Joe Hoke.

23 Source for PM 86 elevation: 8/2/12 Telephone call between HDR Jonathan Williams and  City of Elberton, GA David Hudson.

24 Source for PM 94 elevation: HDR Jonathan Williams/Hickory Knob State Park (golf course), Savannah Lake Development (Monticello, Tara golf courses).

25 Source for PM 95 elevation: 8/2/12 Telephone call between HDR Jonathan Williams and  City of Lincolnton, GA Stanly Pardon.

26 For Climate Change (CC Low/CC High) scenarios, the Trial Balloon scenario is evaluated and color coded according to the Baseline scenario for the same CC level.

27 Percent of time is measured as the percent of 15-minute time steps at or above threshold elevation during period starting 07:00 am and period ending 7:00 pm.

28 No MISC comparisons are made for this Performance Measure since the Baseline scenario does not contain this condition.

Jocassee elevation 1,077 ft AMSL is the lowest boat ramp elevation with an additional 3 ft added for boat access.  Boat ramp elevations provided by Duke Energy.

Power produced by the hydro project is actually supplied to Duke Energy's electric system grid and is used by Duke Energy's electric customers (including residential, industrial and 

commercial customers), as is power produced at other Duke Energy generating stations. This criterion of average equivalent homes per year is intended to simply make the total 

energy production potential of the hydro project more understandable to stakeholders and to put a perspective around potential differences in hydropower production between 

various operational scenarios. This measure does not imply that any number of homes will go without power if a particular scenario is chosen.

Also, daytime flows are assumed to be flows provided between 7:00 am and 7:00 pm. To the extent possible, each criterion is defined in terms of percents and averages/yr so that 

the same criterion is useful regardless of the length of the hydrology period (i.e., 1-yr, 3-yr, full period of record, etc.)

Same as Blend 2D_v2 with the LIP logic revised to reference “triggered” DCP level versus actual DCP level. Prevents LIP from referencing a lower DCP level during the DCP 2 foot 

recovery period.

Jocassee elevation 1,099 ft AMSL is the elevation at which an MOU between Duke Energy and SCDNR requires Duke Energy to implement operational changes at Bad Creek.  

Jocassee elevation 1,090 ft AMSL is the elevation at which Jocassee powerhouse efficiency is degraded.

Keowee elevation 790 ft AMSL is based on the lowest boat ramp elevation of 787 ft AMSL plus 3 ft for boat access (provided by Duke Energy).

For this measure a -0.5 ft buffer was added to filter out model excursions below the Keowee reservoir elevation limit of 794.6 ft AMSL.  No counts will be displayed for reservoir 

levels between 794.1 ft AMSL and 794.6 ft AMSL for this measure.

Keowee elevation 787.9 ft AMSL is the critical elevation for Keowee to provide backup power to ONS elevation provided by Duke Energy.

Keowee elevation 775 ft  AMSL is the minimum level permitted in the Existing FERC License, and all current Keowee water supply intakes were confirmed to operate at this 

reservoir level.

a.   As a general rule, MISC numbers are set at 10% of the possible total for that criterion considering the Start/Stop dates.

Keowee restricted recreation elevation of 792 ft AMSL provided by James McRacken (HDR) and Scott Fletcher (Duke Energy).

Toe of Keowee reservoir riprap elevation 794 ft AMSL provided by Duke Energy.

Keowee fish habitat elevations provided by Bill Marshall of SCDNR.

USACE DCP - United States Army Corps of Engineers' Drought Contingency Plan

b.   MISC numbers for criteria that have the most adverse outcomes if reached are typically set at less than 10% of the possible total for that criterion.

      criterion.

c.   Adjustments to the MISC numbers (up or down) have also been made depending on the desires of the stakeholders that primarily have the interests

      that are being measured by a particular criterion. 

Jocassee restricted recreation elevation 1,090 ft AMSL provided by Chris Starker (Upstate Forever) and confirmed by Devils Fork State Park Staff.

Jocassee entrainment elevation (1,096 ft AMSL) provided by Bill Marshall of SCDNR.

1939 thru 2008, inclusive (70 years)

2,454,528 15-minute time steps (70 years * 365.25 days/year * 24 hours/day * 4 time steps/hour) 

Calculated by [(Total Scenario MWh / 13.2 MWh per home) / the # of years in the scenario]

The MISC of 1000 homes per year is roughly 2% of the average equivalent homes/yr under the Baseline conditions.

All reservoir elevations for Hartwell, Richard B. Russell and Thurmond performance measures were provided by USACE unless otherwise specified.

For criterion that measure on an hourly or daily basis, unless stated otherwise:

a. If an hourly criteria occurs during the average of four contiguous 15-minute periods, then it counts as 1 hour.

b. If a daily criterion occurs for 5 contiguous 1-hour periods, then it counts as 1 day.

Jocassee fish habitat elevations provided by Bill Marshall of SCDNR.

Jocassee elevation 1,081 ft AMSL provided by Duke Energy based on impact to pumping equipment.
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Scenario Description Purpose

Baseline CC High

Duke Energy/USACE Reservoir Storage Balance Agreement and modified 

operation at Keowee and Jocassee to limit the minimum reservoir elevation 

at Lake Keowee to 794.6 ft AMSL.  Duke Energy reservoir water release 

calculations use 778 ft AMSL as the minimum Keowee reservoir elevation 

for usable storage calculation.  USACE DCP plan of 2012 is in effect.  With 

increased evaporation coefficient of 20 percent and reduced inflows of 10 

percent to represent a 6 degree temperature increase. As presented May 

15, 2013.  Withdrawals in MGD.

Base Line Scenario simulates current reservoir operations used by Duke Energy 

based on Keowee reservoir drawdown limits to maintain operations of the 

Oconee Nuclear Station located on Lake Keowee.  Keowee reservoir 

drawdown elevation is 794.6 ft AMSL.

Existing License CC High

Conditions as would be applicable given current license requirements and 

current USACE DCP (2012 Alt 0) with original 1968 Agreemement criteria.  

With increased evaporation coefficient of 20 percent and reduced inflows of 

10 percent to represent a 6 degree temperature increase. As presented May 

15, 2013.  Withdrawals in MGD.

Evaluate impact of operations given license requirements and agreements 

currently in effect.

Blend 2Db v2 CC High

Same as Blend 2D v2 with LIP logic revised to reference “triggered” DCP 

level versus “In-Effect” DCP level during LIP recovery. Allows LIP to more 

quickly change to a lower stage number during recovery process, 

eliminating the 2-foot recovery delay in DCP protocol.  LIP gage averaging 

modified from 6 months to 4 months per AIP documentation (Rev. 4/23/13).  

With increased evaporation coefficient of 20 percent and reduced inflows of 

10 percent to represent a 6 degree temperature increase. As presented May 

15, 2013.  Withdrawals in MGD.

Evaluate proposed changes to operating rules (LIP, changes to coordination 

agreement).

Baseline CC High Modified WD

Duke Energy/USACE Reservoir Storage Balance Agreement and modified 

operation at Keowee and Jocassee to limit the minimum reservoir elevation 

at Lake Keowee to 794.6 ft AMSL.  Duke Energy reservoir water release 

calculations use 778 ft AMSL as the minimum Keowee reservoir elevation 

for usable storage calculation.  USACE DCP plan of 2012 is in effect.  With 

increased evaporation coefficient of 20 percent and reduced inflows of 10 

percent to represent a 6 degree temperature increase. Model run date 

March 2014. Withdrawals in CFS.

Base Line Scenario simulates current reservoir operations used by Duke Energy 

based on Keowee reservoir drawdown limits to maintain operations of the 

Oconee Nuclear Station located on Lake Keowee.  Keowee reservoir 

drawdown elevation is 794.6 ft AMSL.

Existing License CC High 

Modified WD

Conditions as would be applicable given current license requirements and 

current USACE DCP (2012 Alt 0) with original 1968 Agreemement criteria.  

With increased evaporation coefficient of 20 percent and reduced inflows of 

10 percent to represent a 6 degree temperature increase. Model run date 

March 2014. Withdrawals in CFS.

Evaluate impact of operations given license requirements and agreements 

currently in effect.

Blend 2Db v2 CC High Modified 

WD

Same as Blend 2D v2 with LIP logic revised to reference “triggered” DCP 

level versus “In-Effect” DCP level during LIP recovery. Allows LIP to more 

quickly change to a lower stage number during recovery process, 

eliminating the 2-foot recovery delay in DCP protocol.  LIP gage averaging 

modified from 6 months to 4 months per AIP documentation (Rev. 4/23/13).  

With increased evaporation coefficient of 20 percent and reduced inflows of 

10 percent to represent a 6 degree temperature increase. Model run date 

March 2014. Withdrawals in CFS.

Evaluate proposed changes to operating rules (LIP, changes to coordination 

agreement).

CHEOPS Operations Model Scenario Log
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Line 

Number
Performance Measures Criterion (Note 1) Start Date End Date

MISC

(Note 2)

Baseline CC 

Low

Existing 

License CC 

Low

Blend 2Db 

v2 CC Low

Baseline CC 

Low 

Modified 

WD

Existing 

License CC 

Low 

Modified 

WD

Blend 2Db 

v2 CC Low 

Modified 

WD

Bad Creek (1939-2011) (1939-2011) (1939-2011) (1939-2011) (1939-2011) (1939-2011)

Elevation - Electric Operations

1
Maximize adherence to high-head operating 

band

Percent of time reservoir level more than 60 ft below 2,310 ft AMSL (Full 

Pool)
1-Jan 31-Dec 2% 23% 21% 22% 23% 21% 23%

Pumped Storage

2
Minimize impacts on pumped storage 

operations
Avg. Pumped Volume (ac-ft)/yr 1-Jan 31-Dec 210,000 2,023,288 2,030,284 2,045,952 2,021,159 2,030,612 2,046,510

Lake Jocassee

Elevation - Storage Availability

3
Maximize adherence to reliably meet all 

Project-related water demands
Number of years reservoir level at or above 1,108 ft AMSL on May 1 1-May 1-May 5 66 73 66 66 73 66

Elevation - Recreation

4
Number of years where cove access (reservoir level below 1,090 ft AMSL) is 

restricted for more than 25 days (Note 3)
1-Jan 31-Dec 2 8 0 1 11 0 2

5
Greatest number of days with restricted cove access (reservoir level below 

1,090 ft AMSL) during higher use months in any calendar year (Note 3)
1-Mar 31-Oct 5 189 0 27 245 0 63

6
Greatest number of days with restricted cove access (reservoir level below 

1,090 ft AMSL) in any calendar year (Note 3)
1-Jan 31-Dec 5 310 0 82 366 0 124

7
Number of years where reservoir level is below boat ramp critical level 

(1,080 ft AMSL) during higher use months for more than 25 days (Note 4)
1-Mar 31-Oct 2 1 0 0 1 0 0

8
Greatest number of days where reservoir level is below boat ramp critical 

level (1,080 ft AMSL) during higher use months in any calendar year (Note 4)
1-Mar 31-Oct 5 69 0 0 91 0 0

Elevation - Natural Resources

9
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 10 consecutive days at least once (Note 20)
1-Apr 15-May 10% 99% 100% 100% 100% 100% 100%

10
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 15 consecutive days at least once (Note 20)
1-Apr 15-May 10% 95% 100% 100% 95% 100% 100%

11
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 20 consecutive days at least once (Note 20)
1-Apr 15-May 10% 95% 100% 97% 93% 100% 93%

12
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 10 consecutive days at least once (Note 20)
1-Apr 15-May 10% 100% 100% 100% 100% 100% 100%

13
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 15 consecutive days at least once (Note 20)
1-Apr 15-May 10% 100% 100% 100% 100% 100% 100%

14
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 20 consecutive days at least once (Note 20)
1-Apr 15-May 10% 99% 100% 100% 100% 100% 100%

15
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 10 consecutive days at least once (Note 20)
15-May 15-Jul 10% 100% 100% 100% 100% 100% 100%

16
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 15 consecutive days at least once (Note 20)
15-May 15-Jul 10% 92% 100% 97% 95% 100% 97%

17
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 20 consecutive days at least once (Note 20)
15-May 15-Jul 10% 89% 100% 95% 86% 100% 92%

18
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 10 consecutive days at least once (Note 20)
15-May 15-Jul 10% 100% 100% 100% 100% 100% 100%

19
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 15 consecutive days at least once (Note 20)
15-May 15-Jul 10% 96% 100% 100% 97% 100% 99%

20
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 20 consecutive days at least once (Note 20)
15-May 15-Jul 10% 93% 100% 100% 92% 100% 97%

Minimize restricted recreation

Maximize spawning success for

black bass and blueback herring

(2.5-ft  fluctuation band)

Maximize spawning success for

black bass and blueback herring

(3.5-ft  fluctuation band)

Maximize spawning success for

sunfish and threadfin shad

(2.5-ft fluctuation band)

Maximize spawning success for

sunfish and threadfin shad

(3.5-ft fluctuation band)

Minimize restricted boat launching
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Line 

Number
Performance Measures Criterion (Note 1) Start Date End Date

MISC

(Note 2)

Baseline CC 

Low

Existing 

License CC 

Low

Blend 2Db 

v2 CC Low

Baseline CC 

Low 

Modified 

WD

Existing 

License CC 

Low 

Modified 

WD

Blend 2Db 

v2 CC Low 

Modified 

WD

21 Percent of days average reservoir level at or below 1,096 ft AMSL (Note 5) 1-Jan 31-Dec 10% 7% 0% 1% 8% 0% 2%

22 Percent of days average reservoir level below 1,096 ft AMSL (Note 5) 1-Dec 31-Mar 10% 8% 0% 2% 9% 0% 2%

23 Percent of days average reservoir level above 1,107 ft AMSL (Note 6) 1-Apr 30-Sep 10% 87% 100% 87% 86% 100% 87%

24 Percent of days average reservoir level above 1,105 ft AMSL (Note 6) 1-Apr 30-Sep 10% 88% 100% 91% 87% 100% 89%

25 Percent of days average reservoir level above 1,107 ft AMSL (Note 6) 1-Apr 31-May 10% 91% 100% 90% 90% 100% 91%

26 Percent of days average reservoir level above 1,105 ft AMSL (Note 6) 1-Apr 31-May 10% 91% 100% 94% 91% 100% 92%

Pumped Storage

27
Minimize impacts on pumped storage 

operations
Avg Pumped Volume (ac-ft)/yr 1-Jan 31-Dec 300,000 3,076,430 3,297,136 3,702,959 3,047,366 3,293,371 3,705,069

28
Minimize days below lake levels that impact 

Bad Creek operations 
Number of days reservoir level below 1,099 ft AMSL (Note 7) 1-Jan 31-Dec 227 2,307 16 855 2,839 26 1,152

29
Minimize days below lake levels that impact 

Jocassee operations 
Number of days reservoir level below 1,090 ft AMSL (Note 7) 1-Jan 31-Dec 14 923 0 83 1,409 0 187

30
Minimize days below lake levels that impact 

Bad Creek efficiency
Number of days reservoir level below 1,081 ft AMSL (Note 8) 1-Jan 31-Dec 12 242 0 0 357 0 0

Maximize littoral habitat during spawning 

season

Minimize entrainment due to Bad Creek 

operations

Maximize littoral habitat during growing 

season

K-T-PMS_Rev9_00_All-6_ccLow_Blend2Dbv2.xls Page 2 of 8 Printed 3/28/2014, 3:02 PM



Keowee-Toxaway/Savannah River CHEOPS Model Performance Measures Sheet Duke Energy

Line 

Number
Performance Measures Criterion (Note 1) Start Date End Date

MISC

(Note 2)

Baseline CC 

Low

Existing 

License CC 

Low

Blend 2Db 

v2 CC Low

Baseline CC 

Low 

Modified 

WD

Existing 

License CC 

Low 

Modified 

WD

Blend 2Db 

v2 CC Low 

Modified 

WD

Lake Keowee

Elevation - Storage Availability

31
Maximize adherence to reliably meet all 

Project-related water demands
Number of years reservoir level at or above 798 ft AMSL on May 1 1-May 1-May 5 65 65 69 64 65 67

Elevation - Aesthetics

32 Percent of time reservoir level at or above 797 ft AMSL 1-Jan 31-Dec 20% 79% 79% 92% 77% 77% 90%

33 Percent of time reservoir level at or above 795 ft AMSL 1-Jan 31-Dec 10% 87% 83% 98% 86% 82% 96%

34 Minimize significant drawdown of lake level Number of days reservoir level below 796 ft AMSL 1-Jan 31-Dec 5 4,989 5,048 1,419 5,505 5,532 1,982

Elevation - Recreation

35
Number of years where cove access (reservoir level below 792 ft AMSL) is 

restricted for more than 25 days (Note 9)
1-Jan 31-Dec 2 0 18 0 0 20 1

36
Greatest number of days with restricted cove access (reservoir level below 

792 ft AMSL) during higher use months in any calendar year (Note 9)
1-Mar 31-Oct 5 0 245 0 0 245 16

37
Greatest number of days with restricted cove access (reservoir level below 

792 ft AMSL) in any calendar year (Note 9)
1-Jan 31-Dec 5 0 366 24 19 366 67

38
Number of years where reservoir level is below boat ramp critical level (790 

ft AMSL) during higher use months for more than 25 days (Note 10)
1-Mar 31-Oct 2 0 12 0 0 12 0

39
Greatest number of days where reservoir level is below boat ramp critical 

level (790 ft AMSL) during higher use months in any calendar year (Note 10)
1-Mar 31-Oct 5 0 245 0 0 245 0

40

Percent of time reservoir level is at or above level where 85% of docks are 

usable (796.25 ft AMSL) during higher use months from 7:00 am to 7:00 pm 

(Note 27)

1-Mar 31-Oct 5% 83% 82% 95% 81% 80% 93%

41

Percent of time reservoir level is at or above level where 70% of docks are 

usable (793.5 ft AMSL) during higher use months from 7:00 am to 7:00 pm 

(Note 27)

1-Mar 31-Oct 5% 100% 87% 99% 100% 85% 99%

Elevation - Natural Resources

42
Minimize number of days water level is below 

toe of riprap
Number of days reservoir level below 794 ft AMSL (Note 11) 1-Jan 31-Dec 250 73 4,137 324 116 4,485 583

43
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 10 consecutive days at least once (Note 20)
15-Mar 15-May 10% 100% 100% 100% 100% 100% 100%

44
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 15 consecutive days at least once (Note 20)
15-Mar 15-May 10% 100% 100% 100% 100% 100% 100%

45
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 20 consecutive days at least once (Note 20)
15-Mar 15-May 10% 100% 100% 100% 100% 100% 100%

46
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 10 consecutive days at least once (Note 20)
15-Mar 15-May 10% 100% 100% 100% 100% 100% 100%

47
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 15 consecutive days at least once (Note 20)
15-Mar 15-May 10% 100% 100% 100% 100% 100% 100%

48
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 20 consecutive days at least once (Note 20)
15-Mar 15-May 10% 100% 100% 100% 100% 100% 100%

49
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 10 consecutive days at least once (Note 20)
15-May 15-Jul 10% 100% 100% 100% 100% 100% 100%

50
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 15 consecutive days at least once (Note 20)
15-May 15-Jul 10% 100% 100% 100% 99% 97% 100%

51
Percent of years (hourly) reservoir level remains within (-0.5 to 2.0)-ft band 

for 20 consecutive days at least once (Note 20)
15-May 15-Jul 10% 97% 92% 100% 99% 95% 100%

Minimize restricted recreation

Minimize restricted lake boat launching

Maximize boat dock usage

Maximize spawning success for

black bass and blueback herring

(3.5-ft  fluctuation band)

Maximize spawning success for

sunfish and threadfin shad

(2.5-ft fluctuation band)

Maximize lake levels

Maximize spawning success for

black bass and blueback herring

(2.5-ft  fluctuation band)
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Line 

Number
Performance Measures Criterion (Note 1) Start Date End Date

MISC

(Note 2)

Baseline CC 

Low

Existing 

License CC 

Low

Blend 2Db 

v2 CC Low

Baseline CC 

Low 

Modified 

WD

Existing 

License CC 

Low 

Modified 

WD

Blend 2Db 

v2 CC Low 

Modified 

WD

52
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 10 consecutive days at least once (Note 20)
15-May 15-Jul 10% 100% 100% 100% 100% 100% 100%

53
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 15 consecutive days at least once (Note 20)
15-May 15-Jul 10% 100% 100% 100% 100% 99% 100%

54
Percent of years (hourly) reservoir level remains within (-0.5 to 3.0)-ft band 

for 20 consecutive days at least once (Note 20)
15-May 15-Jul 10% 97% 95% 100% 99% 95% 100%

55 Percent of days average reservoir level above 798 ft AMSL (Note 12) 1-Apr 30-Sep 10% 80% 80% 89% 77% 78% 87%

56 Percent of days average reservoir level above 797 ft AMSL (Note 12) 1-Apr 30-Sep 10% 82% 82% 94% 80% 80% 91%

57 Percent of days average reservoir level above 798 ft AMSL (Note 12) 1-Apr 31-May 10% 88% 88% 93% 86% 87% 90%

58 Percent of days average reservoir level above 797 ft AMSL (Note 12) 1-Apr 31-May 10% 88% 88% 97% 87% 88% 94%

Elevation - Water Supply

59
Number of days reservoir level below critical level (775 ft AMSL) for 

shallowest public water supply intake operation (Note 13)
1-Jan 31-Dec 1 0 0 0 0 0 0

60
Number of days reservoir level below critical level (794.6 ft AMSL) for 

shallowest thermal power station operation (Note 14)
1-Jan 31-Dec 1 180 4,391 504 261 4,796 868

61
Number of days reservoir level below critical level (787.9 ft AMSL) for 

Keowee dam to supply backup power to ONS (Note 15)
1-Jan 31-Dec 1 0 1,467 0 0 2,085 0

Duke Energy Hydropower & Water Quantity 

Management

62 Percent of time in Normal Conditions 1-Jan 31-Dec 2% 82% 83% 81% 81% 81% 80%

63 Number of years attaining Drought Level 1 1-Jan 31-Dec 5 22 21 22 23 22 28

64 Number of years with more than 60 days in Drought Level 1 1-Jan 31-Dec 5 14 13 15 14 14 16

65 Number of years attaining Drought Level 2 1-Jan 31-Dec 4 16 15 18 16 16 19

66 Number of years with more than 60 days in Drought Level 2 1-Jan 31-Dec 4 11 12 12 12 12 12

67 Number of years attaining Drought Level 3 1-Jan 31-Dec 2 2 2 2 5 3 7

68 Number of years with more than 60 days in Drought Level 3 1-Jan 31-Dec 2 2 2 2 3 3 4

69 Number of years attaining Drought Level 4 1-Jan 31-Dec 1 0 0 0 0 0 0

70 Number of years with more than 60 days in Drought Level 4 1-Jan 31-Dec 1 0 0 0 0 0 0

71 Number of days in LIP Stage Normal (Note 28) 1-Jan 31-Dec - N/A N/A 18,087 N/A N/A 17,849

72 Number of days in LIP Stage 0 (Note 28) 1-Jan 31-Dec - N/A N/A 4,697 N/A N/A 4,550

73 Number of days in LIP Stage 1 (Note 28) 1-Jan 31-Dec - N/A N/A 1,302 N/A N/A 1,456

74 Number of days in LIP Stage 2 (Note 28) 1-Jan 31-Dec - N/A N/A 2,157 N/A N/A 1,982

75 Number of days in LIP Stage 3 (Note 28) 1-Jan 31-Dec - N/A N/A 392 N/A N/A 728

76 Number of days in LIP Stage 4 (Note 28) 1-Jan 31-Dec - N/A N/A 28 N/A N/A 98

77 Avg. MWh/yr of hydropower produced 1-Jan 31-Dec 300,000 3,171,044 3,248,738 3,365,433 3,154,592 3,243,157 3,360,455

78
Average equivalent # of homes per year that could be powered by the hydro 

project (Note 17)
1-Jan 31-Dec 1,000 240,231 246,117 254,957 238,984 245,694 254,580

79 Maximize Duke Energy hydropower value Avg. hydro generation value Dollars/yr (generation value provided by SEPA) 1-Jan 31-Dec $1,000,000 $228,717,926 $234,028,015 $242,450,461 $227,519,037 $233,618,757 $242,172,733

Background Performance Measure has improved vs. the Baseline Scenario

Background Performance Measure has declined vs. the Baseline Scenario

White Background There is no significant difference between the scenario and the Baseline Scenario by definition of MISC

Maximize Duke Energy hydropower 

generation

Minimize days of restricted operation at lake-

located intakes

USACE DCP Drought Level (Note 16)

Keowee-Toxaway Low Inflow Protocol (LIP) 

Stage

Maximize littoral habitat during spawning 

season

Maximize spawning success for

sunfish and threadfin shad

(3.5-ft fluctuation band)

Maximize littoral habitat during growing 

season
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Line 

Number
Performance Measures Criterion (Note 1) Start Date End Date

MISC

(Note 2)

Baseline CC 

Low

Existing 

License CC 

Low

Blend 2Db 

v2 CC Low

Baseline CC 

Low 

Modified 

WD

Existing 

License CC 

Low 

Modified 

WD

Blend 2Db 

v2 CC Low 

Modified 

WD

Hartwell Lake (Note 18) (1939-2011) (1939-2011) (1939-2011) (1939-2011) (1939-2011) (1939-2011)

Elevation - Aesthetics

80 Percent of time reservoir level within +/- 1 ft of reservoir guide curve 1-Jan 31-Dec 10% 61% 61% 62% 59% 60% 60%

81 Percent of time reservoir level within +/- 2 ft of reservoir guide curve 1-Jan 31-Dec 5% 74% 74% 74% 72% 72% 71%

82 Percent of time reservoir level within +/- 3 ft of reservoir guide curve 1-Jan 31-Dec 2% 83% 84% 82% 81% 81% 79%

Elevation - Recreation

83
Number of years where reservoir level is below the boat ramp use level (652 

ft AMSL) during higher use months for more than 25 days
1-Mar 31-Oct 2 8 8 8 9 9 11

84
Greatest number of days where reservoir level is below the boat ramp use 

level (652 ft AMSL) during higher use months in any calendar year
1-Mar 31-Oct 5 245 245 245 245 245 245

85

Number of years where reservoir level is below suitable level (654 ft AMSL) 

for public swimming beaches during higher use months for more than 25 

days

1-Apr 31-Oct 2 12 12 12 12 12 12

86
Number of years where reservoir level is below suitable level (654 ft AMSL) 

for public swimming beaches during higher use months in any calendar year
1-Apr 31-Oct 5 12 12 14 12 12 17

Elevation - Water Withdrawal

87
Number of days reservoir level below critical level (638 ft AMSL) for 

shallowest agricultural intake operation (Note 21)
1-Jan 31-Dec 1 107 57 126 200 58 195

88
Number of days reservoir level below critical level (636 ft AMSL) for 

shallowest public water supply intake operation
1-Jan 31-Dec 1 53 0 64 168 5 161

Richard B. Russell Lake (Note 18)

Elevation - Aesthetics

89 Percent of time reservoir level within +/- 1 ft of reservoir guide curve 1-Jan 31-Dec 10% 100% 100% 100% 100% 100% 100%

90 Percent of time reservoir level within +/- 2 ft of reservoir guide curve 1-Jan 31-Dec 5% 100% 100% 100% 100% 100% 100%

91 Percent of time reservoir level within +/- 3 ft of reservoir guide curve 1-Jan 31-Dec 2% 100% 100% 100% 100% 100% 100%

Elevation - Recreation

92
Number of years where reservoir level is below the boat ramp use level (466 

ft AMSL) during higher use months for more than 25 days
1-Mar 31-Oct 5 0 0 0 0 0 0

93
Greatest number of days where reservoir level is below the boat ramp use 

level (466 ft AMSL) during higher use months in any calendar year
1-Mar 31-Oct 2 0 0 0 0 0 0

Elevation - Water Withdrawal

94
Number of days reservoir level below critical level (470 ft AMSL) for 

shallowest agricultural intake operation (Note 22)
1-Jan 31-Dec 1 0 0 0 0 0 0

95
Number of days reservoir level below critical level (465 ft AMSL) for 

shallowest public water supply intake operation (Note 23)
1-Jan 31-Dec 1 0 0 0 0 0 0

Maximize adherence to reservoir guide curve

Minimize restricted swimming at beaches

Minimize restricted lake boat launching

Minimize days of restricted operation at lake-

located intakes

Maximize adherence to reservoir guide curve

Minimize restricted lake boat launching

Minimize days of restricted operation at lake-

located intakes
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Line 

Number
Performance Measures Criterion (Note 1) Start Date End Date

MISC

(Note 2)

Baseline CC 

Low

Existing 

License CC 

Low

Blend 2Db 

v2 CC Low

Baseline CC 

Low 

Modified 

WD

Existing 

License CC 

Low 

Modified 

WD

Blend 2Db 

v2 CC Low 

Modified 

WD

J. Strom Thurmond Lake (Note 18)

Elevation - Aesthetics

96 Percent of time reservoir level within +/- 1 ft of reservoir guide curve 1-Jan 31-Dec 10% 65% 65% 65% 63% 63% 62%

97 Percent of time reservoir level within +/- 2 ft of reservoir guide curve 1-Jan 31-Dec 5% 77% 78% 76% 75% 76% 74%

98 Percent of time reservoir level within +/- 3 ft of reservoir guide curve 1-Jan 31-Dec 2% 85% 86% 83% 84% 84% 81%

Elevation - Recreation

99
Number of years where reservoir level is below the boat ramp use level (320 

ft AMSL) during higher use months for more than 25 days
1-Mar 31-Oct 2 3 2 4 4 4 5

100
Greatest number of days where reservoir level is below the boat ramp use 

level (320 ft AMSL) during higher use months in any calendar year
1-Mar 31-Oct 5 159 146 168 215 133 219

101

Number of years where reservoir level is below suitable level (324 ft AMSL) 

for public swimming beaches during higher use months for more than 25 

days

1-Apr 31-Oct 2 9 9 9 10 9 10

102
Number of years where reservoir level is below suitable level (324 ft AMSL) 

for public swimming beaches during higher use months in any calendar year
1-Apr 31-Oct 5 10 10 14 12 11 16

Elevation - Water Withdrawal

103
Number of days reservoir level below critical level (324 ft AMSL) for 

shallowest agricultural intake operation (Note 24)
1-Jan 31-Dec 1 1,969 1,913 2,281 2,343 2,274 2,557

104
Number of days reservoir level below critical level (312 ft AMSL) for 

shallowest public water supply intake operation (Note 25)
1-Jan 31-Dec 1 0 0 0 0 0 0

Flow

105 Number of days at or below 4,200 cfs daily average flow 1-Jan 31-Dec 500 4,674 4,553 5,080 4,917 4,978 5,397

106 Number of days at or above 4,000 cfs and below 4,200 cfs daily average flow 1-Jan 31-Dec 100 1,242 1,263 1,361 1,214 1,388 1,332

107 Number of days  at or above 3,800 cfs and below 4,000 cfs daily average flow 1-Jan 31-Dec 10 1,126 1,098 1,147 1,293 1,161 1,341

108 Number of days below 3,800 cfs daily average flow 1-Jan 31-Dec 5 839 813 903 906 889 1,081

109 Number of days below 3,600 cfs daily average flow 1-Jan 31-Dec 5 91 91 91 252 105 350

110 Number of days below 3,100 cfs daily average flow 1-Jan 31-Dec 5 0 0 0 0 0 0

111 Lowest daily average flow (cfs) 1-Jan 31-Dec 250 3,100 3,100 3,100 3,100 3,100 3,100

USACE Hydropower & Water Quantity Management

112 Percent of time in Normal Conditions 1-Jan 31-Dec 2% 82% 83% 81% 81% 81% 80%

113 Number of years attaining Drought Level 1 1-Jan 31-Dec 5 22 21 22 23 22 28

114 Number of years with more than 60 days in Drought Level 1 1-Jan 31-Dec 5 14 13 15 14 14 16

115 Number of years attaining Drought Level 2 1-Jan 31-Dec 4 16 15 18 16 16 19

116 Number of years with more than 60 days in Drought Level 2 1-Jan 31-Dec 4 11 12 12 12 12 12

117 Number of years attaining Drought Level 3 1-Jan 31-Dec 2 2 2 2 5 3 7

118 Number of years with more than 60 days in Drought Level 3 1-Jan 31-Dec 2 2 2 2 3 3 4

119 Number of years attaining Drought Level 4 1-Jan 31-Dec 1 0 0 0 0 0 0

120 Number of years with more than 60 days in Drought Level 4 1-Jan 31-Dec 1 0 0 0 0 0 0

121 Avg. MWh/yr of hydropower produced 1-Jan 31-Dec 300,000 1,832,641 1,835,346 1,830,844 1,799,496 1,802,700 1,797,927

122
Average equivalent # of homes per year that could be powered by the hydro 

project (Note 17)
1-Jan 31-Dec 1,000 138,836 139,041 138,700 136,325 136,568 136,207

123 Maximize USACE hydropower value Avg. hydro generation value Dollars/yr (generation value provided by SEPA) 1-Jan 31-Dec $1,000,000 $127,957,094 $128,141,604 $127,789,390 $125,675,462 $125,891,304 $125,535,276

Background Performance Measure has improved vs. the Baseline Scenario

Background Performance Measure has declined vs. the Baseline Scenario

White Background There is no significant difference between the scenario and the Baseline Scenario by definition of MISC

Minimize restricted swimming at beaches

Minimize days of restricted operation at lake-

located intakes

Maximize USACE hydropower generation

Flow Release From JST

USACE DCP Drought Level (Note 16)

Maximize adherence to reservoir guide curve

Minimize restricted lake boat launching
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Notes

1

Blend 2Da v2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

25,568 days (70 years * 365.25 days/year)

20 This criterion evaluates a day as 24 contiguous hours, not as specified in Note 1.

21 Source for PM 78 elevation: 7/31/12 Telephone call between HDR Jonathan Williams and Clemson Univ. Tony Putnam.

22 Source for PM 85 elevation: 8/2/12 Telephone call between HDR Chris Ey and USACE Joe Hoke.

23 Source for PM 86 elevation: 8/2/12 Telephone call between HDR Jonathan Williams and  City of Elberton, GA David Hudson.

24 Source for PM 94 elevation: HDR Jonathan Williams/Hickory Knob State Park (golf course), Savannah Lake Development (Monticello, Tara golf courses).

25 Source for PM 95 elevation: 8/2/12 Telephone call between HDR Jonathan Williams and  City of Lincolnton, GA Stanly Pardon.

26 For Climate Change (CC Low/CC High) scenarios, the Trial Balloon scenario is evaluated and color coded according to the Baseline scenario for the same CC level.

27 Percent of time is measured as the percent of 15-minute time steps at or above threshold elevation during period starting 07:00 am and period ending 7:00 pm.

28 No MISC comparisons are made for this Performance Measure since the Baseline scenario does not contain this condition.

Jocassee elevation 1,077 ft AMSL is the lowest boat ramp elevation with an additional 3 ft added for boat access.  Boat ramp elevations provided by Duke Energy.

Power produced by the hydro project is actually supplied to Duke Energy's electric system grid and is used by Duke Energy's electric customers (including residential, industrial and 

commercial customers), as is power produced at other Duke Energy generating stations. This criterion of average equivalent homes per year is intended to simply make the total 

energy production potential of the hydro project more understandable to stakeholders and to put a perspective around potential differences in hydropower production between 

various operational scenarios. This measure does not imply that any number of homes will go without power if a particular scenario is chosen.

Also, daytime flows are assumed to be flows provided between 7:00 am and 7:00 pm. To the extent possible, each criterion is defined in terms of percents and averages/yr so that 

the same criterion is useful regardless of the length of the hydrology period (i.e., 1-yr, 3-yr, full period of record, etc.)

Same as Blend 2D_v2 with the LIP logic revised to reference “triggered” DCP level versus actual DCP level. Prevents LIP from referencing a lower DCP level during the DCP 2 foot 

recovery period.

Jocassee elevation 1,099 ft AMSL is the elevation at which an MOU between Duke Energy and SCDNR requires Duke Energy to implement operational changes at Bad Creek.  

Jocassee elevation 1,090 ft AMSL is the elevation at which Jocassee powerhouse efficiency is degraded.

Keowee elevation 790 ft AMSL is based on the lowest boat ramp elevation of 787 ft AMSL plus 3 ft for boat access (provided by Duke Energy).

For this measure a -0.5 ft buffer was added to filter out model excursions below the Keowee reservoir elevation limit of 794.6 ft AMSL.  No counts will be displayed for reservoir 

levels between 794.1 ft AMSL and 794.6 ft AMSL for this measure.

Keowee elevation 787.9 ft AMSL is the critical elevation for Keowee to provide backup power to ONS elevation provided by Duke Energy.

Keowee elevation 775 ft  AMSL is the minimum level permitted in the Existing FERC License, and all current Keowee water supply intakes were confirmed to operate at this 

reservoir level.

a.   As a general rule, MISC numbers are set at 10% of the possible total for that criterion considering the Start/Stop dates.

Keowee restricted recreation elevation of 792 ft AMSL provided by James McRacken (HDR) and Scott Fletcher (Duke Energy).

Toe of Keowee reservoir riprap elevation 794 ft AMSL provided by Duke Energy.

Keowee fish habitat elevations provided by Bill Marshall of SCDNR.

USACE DCP - United States Army Corps of Engineers' Drought Contingency Plan

b.   MISC numbers for criteria that have the most adverse outcomes if reached are typically set at less than 10% of the possible total for that criterion.

      criterion.

c.   Adjustments to the MISC numbers (up or down) have also been made depending on the desires of the stakeholders that primarily have the interests

      that are being measured by a particular criterion. 

Jocassee restricted recreation elevation 1,090 ft AMSL provided by Chris Starker (Upstate Forever) and confirmed by Devils Fork State Park Staff.

Jocassee entrainment elevation (1,096 ft AMSL) provided by Bill Marshall of SCDNR.

1939 thru 2008, inclusive (70 years)

2,454,528 15-minute time steps (70 years * 365.25 days/year * 24 hours/day * 4 time steps/hour) 

Calculated by [(Total Scenario MWh / 13.2 MWh per home) / the # of years in the scenario]

The MISC of 1000 homes per year is roughly 2% of the average equivalent homes/yr under the Baseline conditions.

All reservoir elevations for Hartwell, Richard B. Russell and Thurmond performance measures were provided by USACE unless otherwise specified.

For criterion that measure on an hourly or daily basis, unless stated otherwise:

a. If an hourly criteria occurs during the average of four contiguous 15-minute periods, then it counts as 1 hour.

b. If a daily criterion occurs for 5 contiguous 1-hour periods, then it counts as 1 day.

Jocassee fish habitat elevations provided by Bill Marshall of SCDNR.

Jocassee elevation 1,081 ft AMSL provided by Duke Energy based on impact to pumping equipment.
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Keowee-Toxaway/Savannah River CHEOPS Model Performance Measures Sheet Duke Energy

Scenario Description Purpose

Baseline CC Low

Duke Energy/USACE Reservoir Storage Balance Agreement and modified 

operation at Keowee and Jocassee to limit the minimum reservoir elevation 

at Lake Keowee to 794.6 ft AMSL.  Duke Energy reservoir water release 

calculations use 778 ft AMSL as the minimum Keowee reservoir elevation 

for usable storage calculation.  USACE DCP plan of 2012 is in effect.  Includes 

evaporation coefficient increase of 10 percent to represent a 3 degree 

temperature increase. As presented May 15, 2013.  Withdrawals in MGD.

Base Line Scenario simulates current reservoir operations used by Duke Energy 

based on Keowee reservoir drawdown limits to maintain operations of the 

Oconee Nuclear Station located on Lake Keowee.  Keowee reservoir 

drawdown elevation is 794.6 ft AMSL.

Existing License CC Low

Conditions as would be applicable given current license requirements and 

current USACE DCP (2012 Alt 0) with original 1968 Agreemement criteria.  

Includes evaporation coefficient increase of 10 percent to represent a 3 

degree temperature increase. As presented May 15, 2013.  Withdrawals in 

MGD.

Evaluate impact of operations given license requirements and agreements 

currently in effect.

Blend 2Db v2 CC Low

Same as Blend 2D v2 with LIP logic revised to reference “triggered” DCP 

level versus “In-Effect” DCP level during LIP recovery. Allows LIP to more 

quickly change to a lower stage number during recovery process, 

eliminating the 2-foot recovery delay in DCP protocol.  LIP gage averaging 

modified from 6 months to 4 months per AIP documentation (Rev. 4/23/13).  

Includes evaporation coefficient increase of 10 percent to represent a 3 

degree temperature increase. As presented May 15, 2013.  Withdrawals in 

MGD.

Evaluate proposed changes to operating rules (LIP, changes to coordination 

agreement).

Baseline CC Low Modified WD

Duke Energy/USACE Reservoir Storage Balance Agreement and modified 

operation at Keowee and Jocassee to limit the minimum reservoir elevation 

at Lake Keowee to 794.6 ft AMSL.  Duke Energy reservoir water release 

calculations use 778 ft AMSL as the minimum Keowee reservoir elevation 

for usable storage calculation.  USACE DCP plan of 2012 is in effect.  Includes 

evaporation coefficient increase of 10 percent to represent a 3 degree 

temperature increase. Model run date March 2014. Withdrawals in CFS.

Base Line Scenario simulates current reservoir operations used by Duke Energy 

based on Keowee reservoir drawdown limits to maintain operations of the 

Oconee Nuclear Station located on Lake Keowee.  Keowee reservoir 

drawdown elevation is 794.6 ft AMSL.

Existing License CC Low 

Modified WD

Conditions as would be applicable given current license requirements and 

current USACE DCP (2012 Alt 0) with original 1968 Agreemement criteria.  

Includes evaporation coefficient increase of 10 percent to represent a 3 

degree temperature increase. Model run date March 2014. Withdrawals in 

CFS.

Evaluate impact of operations given license requirements and agreements 

currently in effect.

Blend 2Db v2 CC Low Modified 

WD

Same as Blend 2D v2 with LIP logic revised to reference “triggered” DCP 

level versus “In-Effect” DCP level during LIP recovery. Allows LIP to more 

quickly change to a lower stage number during recovery process, 

eliminating the 2-foot recovery delay in DCP protocol.  LIP gage averaging 

modified from 6 months to 4 months per AIP documentation (Rev. 4/23/13).  

Includes evaporation coefficient increase of 10 percent to represent a 3 

degree temperature increase. Model run date March 2014. Withdrawals in 

CFS.

Evaluate proposed changes to operating rules (LIP, changes to coordination 

agreement).

CHEOPS Operations Model Scenario Log
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4/12/2014

1

Sassafras Mountain
Observation Tower Project

Partners
SC Department of Natural Resources

Pickens County
Clemson University

Duke Energy
SC Forestry Commission
Foothills Trail Conference

Highpointers Club
Harry Hampton Memorial Wildlife Fund

Interested Citizens
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EVALUATION OF THE TOWER SITE &
PROVIDE A TOWER DESIGN

DEVELOPMENT OF TRAIL ROUTES AND 
ALTERNATIVES

REVIEW OF PARKING LOT AND 
RECOMMEND IMPROVEMENTS

PLAN FOR ADDITIONAL PLATFORMS
FOR EDUCATION AND GENERAL VIEWING

RECOMMENDATIONS FOR AMMENTIES
RESTROOMS, KIOSKS AND PICNIC SHELTER

DEVELOP BUDGET & COST ESTIMATES

GEO-TECHNICAL
EXPLORATION

FOR
FOUNDATION

DESIGN

GEO‐TECHNICAL
EXPLORATION

FOR FOUNDATION
DESIGN
(S&ME)
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Site Preparation
Site Clearing $13,796
Site Demolition & Relocation $ 7,500
Site Earthwork $17,691
Storm Water Control $20,413

Site Preparation Total..............................   $59,400

Site Improvements
Parking Lot $25,469
ADA Accessible Path ‐ Option 1 $122,243
Recreational Path and Structures $35,000
Site Development (Site Furnishings and Signage) $33,341
Landscaping $45,997

Site Improvements Total........................  $262,050

Site Construction
Tower $560,000
Pavilion Toilet Facilities $80,335
Pavillion #1 $92,392
Pavilion #2 $85,485

Site Construction Total.........................    $818,812

Total Construction Cost......................   $1,140,262

ESTIMATED PROJECT COSTS
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FUNDING

BRICK DONATIONS $25K

ANONYMOUS, LOCAL DONOR $40K

HARRY HAMPTON MEMORIAL
WILDLIFE FUND $25K

DUKE ENERGY  $350K
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From: Huff, Jennifer R
To: Jessen, Nancy S
Subject: FW: Nine Times Plan and Misc
Date: Wednesday, March 12, 2014 1:08:27 PM

Stakeholder team
 

From: Ken Kearns [mailto:kkearns@kearnswest.com] 
Sent: Tuesday, March 11, 2014 4:39 PM
To: Chuck Smith; Jim Schoonover; Dyke Spencer; Juan Brown; Lineberger, Jeff; Huff, Jennifer R; Ben
Turetzky; Ben Turetzky; Bob Swank; David Bereskin; K.C. Price; Elana Kimbrell; Ken Kearns; Jim
Burgner; Tom Berenz; Art Holbrooks; Chris Brink; marshallb@co.pickens.sc.us; Bill Smith;
gilstrap4@gmail.com; Elizabeth Johnson; Bill Marshall; Vivianne Vejdani; Mark Dudley; Phil Gaines;
Faires, Rick - seneca.sc; Dave Hargett; Wes.Cooler@mac.com; Buddy Thompson; Tony Niemeyer; Chris
Starker; Van Whitehead; Tim Roberson
Subject: Nine Times Plan and Misc
 

*** This is an EXTERNAL email. Exercise caution. DO NOT open attachments or click
links from unknown senders or unexpected email. ***

Hi RA Parties

RA Section 6.3.11 (Nine Times Tract) provides that Naturaland Trust will develop a
management plan for the Tract within 120 days after the acquisition and give RA Parties
the opportunity to “consult and have a meaningful role” in its development.  A draft of the
management plan has been posted to KTRel.  Find the document on KTRel by clicking on
the “9 Times” tab at the top of any KTRel screen.

We’d like your final comments by April 15, but you should be ready to discuss the draft
plan at our April 10 Stakeholder Team meeting.  To provide written comments, please
download the document and make changes to your copy.  Then provide comments to Jen
Huff, (jennifer.huff@duke-energy.com), Naturaland’s Mac Stone (stonemac@gmail.com),
and me.

In other news, Jen has posted the Comprehensive Report and a proposed NOA and MOU
between Duke Energy, the USACE, and SEPA.  The proposed MOU details the future
distribution of the $438,000 (RA Section 3.6) for Savannah River Water Resource Planning
we discussed during our March 3 conference call.  Find all three documents on KTRel by
clicking on the “NOA” tab at the top of any KTRel screen.  Please note the Savannah River
Water Resource planning funds will be provided to SCDNR and dedicated for Phase 3 of
the Comprehensive Study.

Due to their size of (almost 50 MB in all), the Comprehensive Report appendices have not
been posted to KTRel.  However, you’ll be able to access them when the Draft License
Application (which will include the entire Comprehensive Report) is posted to Duke
Energy’s KT Relicensing website later this month.

Please contact me with questions and comments.

 

Ken
703-639-0107

 

mailto:/O=DUKEENERGY/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=JAR1434
mailto:Nancy.Jessen@duke-energy.com
mailto:jennifer.huff@duke-energy.com
mailto:stonemac@gmail.com

	Stakeholder Team Meeting 02-10-2011
	Agenda 
	Meeting Summary 
	Oconee County Interests (Holbrook) 
	PAD Changes from Draft to Final (Huff)
	Pickens County Interests (Brink) 
	SCDAH Interests (Barnes) 
	SCDAH Interests (Wilson)


	Pickens Co Stakeholder Team representation  05-26-2011
	Stakeholder Team Meeting 06-16-2011
	Agenda
	Meeting Summary 
	Project Description & Dam Safety (Galleher) 
	NCDENR Interests (Clark)
	SCWF Interests (Cooler) 


	NCDENR email re Native Plant and Exotic Plant Guidelines 06-23-2011 
	Stakeholder Team Meeting 08-04-2011
	Agenda
	Meeting Summary 
	KT Land Issues (Huff) 
	1968 Operating Agreement (Bruce) 
	Warpath Landing (Roberson) 


	Upstate Forever Stakeholder Team representation 10-20-2011
	Stakeholder Team Meeting 10-26-2011
	Agenda
	Meeting Summary
	Draft ILIP Triggers (Lineberger) 
	Keowee Vineyards POA 
	Upstate Forever (Starker) 


	FOLKS/Duke Energy emails re draft LIP 10-26-2011
	Anderson Chamber comments re draft ILIP 10-28-2011
	Greenville Water Stakeholder Team representation 11-29-2011
	Stakeholder Team Meeting 12-07-2011
	Agenda
	Meeting Summary 
	FERC Settlement Policy (Pawlowski) 
	Timeline (Kearns)
	Operating Scenario Ad Hoc Committee Charge (Kearns)
	Scenario Analysis, Tracking and Eval and Some Other Stuff (Kearns)
	Reserve at Lake Keowee (Niemeyer)


	Stakeholder Team Meeting 01-25-2012
	Agenda
	Mutual Gains Negotiation Training 

	Meeting Summary 
	Mutual Gains Negotiation (Poncelet and Jones) 
	Comprehensive Report (Bruce) 


	Stakeholder Team Meeting 03-14-2012
	Agenda
	Meeting Summary 
	Stakeholder Interest Statement (Kearns) 


	Stakeholder Team Meeting 04-25-2012
	Agenda
	Meeting Summary 
	Performance Measures and Interests (Kearns)  


	Kearns email re review of performance measures 05-02-2012 
	Stakeholder Team Meeting 06-05-2012
	Agenda
	Meeting Summary 
	Individual Member Interest Statements (Kearns) 
	KT Basin Inflow Data (Bruce)


	Stakeholder Team Meeting 07-25-2012
	Agenda
	Meeting Summary  
	Water Supply Study (Mosteller) 
	Reservoir Level & Project Flow Release Study (Fragapane)


	Stakeholder Team Meeting 09-12-2012
	Agenda
	Meeting Summary 
	KT Trial Balloon (Lineberger/Huff)


	KW email re posting of Trial Balloon 09-17-2012
	Stakeholder Team Meeting 10-18-2012
	Agenda
	Meeting Summary 
	Proposed Negotiation Schedule (Kearns) 
	Climate Change (Kearns) 
	Preformance Measures (Kearns) 


	Upstate Forever Stakeholder Team Representation 11-07-2012
	KW email to Sharp re Stakeholder Team 11-09-2012
	KW email to EBCI re Stakeholder Team 11-12-2012
	KW email to PCWA re Stakeholder Team  11-12-2012
	Stakeholder Team Meeting 11-14-2012
	Agenda
	Meeting Summary 
	Maintenance & Emergency Protocol (Galleher) 
	Cultural Resources RC Recommendations (Garrison) 
	Schedule & Ad Hoc Comm (Kearns) 


	DE email to Stakeholder Team re Keowee Lake Levels 11-28-2012
	FOLKS/AQD/DE emails re Lake Levels 11-29-2012
	Keowee Key email re Stakeholder Team 12-03-2012
	KW email to Keowee Key re Stakeholder Team 12-05-2012
	Upstate Forever Stakeholder Team representation 12-07-2012
	AQD email to KW & DE re lake level 12-10-2012
	FOLKS email to DE re lake level 12-10-2012
	Stakeholder Team Meeting 12-12-2012
	Agenda
	Meeting Summary 
	Erosion Study Report (Baird & Orbis) 
	SMP RC Recommendations  (Garrison) 
	FTW Proposal DRAFT (Kearns) 
	Commercial Classification Proposal (Kearns) 


	PCWA Stakeholder Team representation 01-11-2013
	K&W email re 1-16-13 ST mtg 01-14-2013
	Stakeholder Team Meeting 01-16-2013
	Agenda
	Meeting Summary
	WQRC Input (Foris)


	K&W email re prep for 2-21 ST mtg 2-19-2013
	Stakeholder Team Meeting 2-21-2013
	Agenda
	Meeting Summary
	HEP (Barwick)
	HEP Overview (Kearns)
	Avian Study (Barwick)
	Botanical Study (Barwick)
	Fish Community Assessment (Barwick)
	Mammals Study (Barwick)
	Wetlands Study (Barwick)
	LIP Overview (Kearns)


	K&W email re prep for 3-13 ST mtg 3-11-2013
	Stakeholder Team Meeting 3-13-2013
	Agenda
	Meeting Summary
	Recreation Use Needs Study (Jolley)
	AQD comment re mtg summary 03-26-2013


	FOLKS email re SCDNR CW Dredging Report 03-19-2013
	Stakeholder Team Meeting 03-26-2013
	Agenda
	Meeting Summary

	SCDAH Stakeholder Team representation 04-03-2013
	K&W email re 4-11 Stakeholder Team mtg prep 04-08-2013
	FOLKS/SCDNR/AQD emails re dredging 04-09-2013
	Stakeholder Team Meeting 04-11-2013
	Agenda
	Meeting Summary 
	OSC  Overview (Kearns)
	Ops Modeling (Ey)


	SCDNR/DE emails re spawning 04-12-2013
	K&W/Wyman emails re 04-17- SHT Meeting 04-15-2013 
	Stakeholder Team Meeting 04-17-2013
	Agenda
	Meeting Summary
	The Power of Energy (Wyman)
	Lake Levels and Prop Values (Wyman)
	A Million Dollar View (Wyman Handout)
	Fish Entrainment (Barwick)


	Upstate Forever email re land conservation  04-19-2013
	Corbeil, Paul  email re Wyman study on RE values and lake levels 40-19-2013
	AQD email re Wyman study on RE values and lake levels 04-19-2013
	Upstate Forever/DE emails re land conservation 04-19-2013
	Stakeholder Team Meeting 04-22-2013
	Agenda
	Meeting Summary
	CW Inconsistent Act (Kearns)
	Dam Safety (Keaton Handout)


	USACE/FOLKS emails re General Permits 04-24-2013
	FOLKS/DE emails re AIP Funding Proposal 04-25-2013
	FOLKS/DE emails re AIP funding proposal 04-25-2013
	DE email re Open House 04-25-2013
	K&W email re Open House 04-25-2013
	AQD/DE emails re Open House 04-30-2013
	FOLKS/DE emails re AIP 04-30-2013 
	Upstate Forever/FOLKS emails re Draft AIP 05-03-2013
	FOLKS/DE emails re Lake Levels 05-07-2013
	AQD email re Open House 05-08-2013
	SCDNR/DE emails re Nine Times 05-08-2013
	AQD email re AIP 05-08-2013
	DE email re land conservation 05-08-2013
	USFWS email re Land Conservation 05-08-2013
	SCDNR email re Draft AIP 05-10-2013
	Upstate Forever/FOLKS/DE emails re land conservation  05-13-2013
	FOLKS email re Dredging 05-14-2013
	FOLKS email re Dredging 05-14-2013
	DE email re Nine Times 05-14-2013
	SCDNR email re AIP 05-14-2013
	SCDNR email re Dredging 05-14-2013
	SCWF email re Nine Times 05-14-2013
	USFWS email re Dredging 05-14-2013
	Stakeholder Team Meeting 05-15-2013
	Agenda
	Meeting Summary

	SCDNR/DE emails re ROFO 05-16-2013
	Upstate Forever/DE emails re ROFO 05-16-2013
	K&W email re Open House 05-17-2013
	AIP Open House News Release 05-21-2013

	Upstate Forever email re Nine Times Option 05-21-2013
	FOLKS email re lake levels 05-21-2013 
	AIP Open House Attendance 05-22-2013
	UF email re Nine Times Option Extension 05-30-2013
	DE email re Reserve Member's Club/Duke Meeting 05-22-2013
	DE email re Nine Times Option Extension 05-30-2013
	DE email re Briefing for Oconee Public Info 06-04-2013
	FOLKS/DE emails re Oconee Co. presentatoin 06-10-2013
	AQD/DE emails re Oconee Co. presentation 06-10-2013
	DE letter to Dr. Wyman re Economic Study 06-11-2013
	Stakeholder Team Meeting 06-12-2013
	Agenda
	Meeting Summary
	Misc & Negotiation Training (Lineberger, Poncelet, Kearns)


	Upstate Forever/DE emails re Nine Times 06-20-2013
	K&W email re July 17 ST meeting 07-08-2013
	FOLKS/DE emails re Project Access Areas 07-16-2013
	AQD/DE emails re AIP 07-17-2013
	Stakeholder Team Meeting 07-17-2013
	Agenda
	 Meeting Summary

	EBCI Stakeholder Holder representation 07-29-2013
	ADQ comments re draft RA 08-01-2013 
	Stakeholder Team Meeting 08-01-2013
	Agenda
	 Meeting Summary 

	Stakeholder Team Meeting 08-14-2013
	Agenda
	 Meeting Summary

	SCDPRT email re "&" 08-15-2013
	SCDNR/DE emails re draft RA 08-26-2013
	Stakeholder Team Meeting 08-29-2013
	Agenda
	 Meeting Summary
	RA Section 6 Additions (Huff)


	DE/Pickens Co emails re draft RA 09-03-2013
	GW/DE emails re RA 09-03-2013
	GW/DE emails re RA 09-11-2013
	Stakeholder Team Meeting 09-12-2013
	Agenda
	 Meeting Summary

	Pickens Co/DE emails re RA 09-13-2013
	Stakeholder Team Meeting 09-17-2013
	Agenda
	Meeting Summary

	Stakeholder Team Call Summary 09-18-2013
	K&W email re news article 09-19-2013
	Stakeholder Team Meeting 10-23-2013
	Agenda
	Meeting Summary

	USFWS/K&W emails re RA 11-12-2013
	K&W/NOAA email re RA 11-12-2013 
	K&W/SCDHEC email re RA 11-12-2013
	K&W/EBCI email re RA 11-12-2013
	USACE/K&W email re RA 11-14-2013
	Relicensing Agreement Signing Ceremony Summary 11-20-2013
	K&W email re Draft Explanatory Statement 11-21-2013
	Stakeholder Team Meeting 12-04-2013
	Agenda
	Stakeholder Team Meeting Summary
	KT Comp Report (Bruce)
	Document review & Explanatory Statement (Kearns)


	K&W/SHT email re 01-16-14 SHT Meeting 01-07-2014
	AQD/DE email re comments on Explanatory Statement 01-24-2014
	RA Parties Meeting  03-03-2014
	Summary

	Stakeholder Team Meeting 04-10-2014
	Agenda
	Comprehensive Report (Lineberger)
	Draft License Application (Huff)
	Operations Modeling (Ey)
	Nine Times Forest Management Plan (Stone)
	Nine Times Community Forest Plan (Stone Handout)

	PMS Rev9-00All-6Blend 2Dbv2
	PMS-Rev9-00All-6-ccHigh Blend 2Dbv2
	PMS-Rev9-00-All-6-ccLow Blend 2Dbv2
	Sassafras Mountain Observation Tower Project (Hall)

	Summary

	K&W email re Nine Times Plan 03-11-2014



