
UNITED STATES OF AMERICA

FEDERAL ENERGY REGULATORY COMMISSION

Duke Power Company, LLC



Project Nos. 2698-033, 2686-032, 




2602-007, and 2601-007






North Carolina
NOTICE OF AVAILABILITY OF DRAFT ENVIRONMENTAL ASSESSMENT

(May 10, 2006)
In accordance with the National Environmental Policy Act of 1969, as amended, and Federal Energy Regulatory Commission (Commission) regulations (18 CFR Part 380), Commission staff reviewed the applications for new major licenses for the East and West Fork projects, a subsequent license for the Bryson Project, and the application for license surrender for the Dillsboro Project.  We prepared a draft combined environmental assessment (EA) on the proposed actions.  The East and West Fork and Dillsboro projects are located on the Tuckasegee River in Jackson County, North Carolina.  The Bryson Project is located on the Oconaluftee River (a tributary to the Tuckasegee River) in Swain County, North Carolina.
In this draft EA, Commission staff analyze the probable environmental effects of implementing the projects and conclude that approval of the projects, with appropriate staff-recommended environmental measures, would not constitute a major federal action significantly affecting the quality of the human environment.

Copies of the draft EA are available for review in Public Reference Room 2-A of the Commission’s offices at 888 First Street, NE, Washington, DC.  The draft EA also may be viewed on the Commission’s Internet website ( GOTOBUTTON BM_1_ www.ferc.gov) using the “eLibrary” link.  Additional information about the project is available from the Commission’s Office of External Affairs at (202) 502-6088, or on the Commission’s website GOTOBUTTON BM_2_  using the eLibrary link.  For assistance with eLibrary, contact  GOTOBUTTON BM_3_ FERCOnlineSupport@ferc.gov or call toll-free at (866) 208-3676; for TTY call (202) 502-8659.  
Any comments on the draft EA should be filed within 30 days of the date of this notice and should be addressed to Magalie R. Salas, Secretary, Federal Energy Regulatory Commission, 888 First Street, NE, Washington, DC 20426.  Please reference the specific project and FERC Project No. on all comments.  Comments may be filed electronically via the Internet in lieu of paper.  See 18 CFR 385.2001(a) (1) (iii) and the instructions on the Commission’s website under the “e-Filing” link.
Project Nos. 2698-033 et al                        -2-

For further information, please contact Carolyn Holsopple at (202) 502-6407 or at carolyn.holsopple@ferc.gov.

Magalie R. Salas


Secretary

DRAFT

ENVIRONMENTAL ASSESSMENT
FOR HYDROPOWER LICENSES
Tuckasegee Projects
East Fork Hydroelectric Project
FERC Project No. 2698-033

West Fork Hydroelectric Project

FERC Project No. 2686-032

Dillsboro Hydroelectric Project

FERC Project No. 2602-007
Bryson Hydroelectric Project
FERC Project No. 2601-007
North Carolina
Federal Energy Regulatory Commission

Office of Energy Projects

Division of Hydropower Licensing
888 First Street, NE
Washington, DC 20426

May 2006
This page intentionally left blank

TABLE OF CONTENTS

xiiiSUMMARY


1I.
APPLICATIONS


2II.
PURPOSE OF ACTION AND NEED FOR POWER


2A.
Purpose of Action


3B.
Need for Power


4III.
PROPOSED ACTION AND ALTERNATIVES


4A.
East Fork Project


41.
Proposed Action


4a.
Project Facilities:


6b.
Existing and Proposed Project Operations:


7c.
Description of Project Boundary:


8d.
Project Safety:


8e.
Duke’s Proposed Environmental Measures:


132.
Proposed Action with Additional Staff-recommended Measures


143.
No Action


14B.
west fork project


141.
Proposed Action


14a.
Project Facilities:


15b.
Existing and Proposed Project Operations:


16c.
Description of Project Boundary:


17d.
Project Safety:


17e.
Duke’s Proposed Environmental Measures:


212.
Proposed Action with Additional Staff-recommended Measures


213.
No Action


21C.
dillsboro surrender


211.
Proposed Action


21a.
Project Facilities:


22b.
Existing and Proposed Project Operations:


22c.
Description of Project Boundary:


22d.
Project Safety:


22e.
Duke’s Proposed Environmental Measures:


243.
No Action


24D.
Bryson Project


241.
Proposed Action


24a.
Project Facilities:


25b.
Existing and Proposed Project Operations:


25c.
Description of Project Boundary:


25d.
Project Safety:


26e.
Duke’s Proposed Environmental Measures:


272.
Proposed Action with Additional Staff-recommended Measures


273.
No Action


27E.
Alternatives Considered but Eliminated from Detailed Study


271.
Federal Government Takeover


282.
Nonpower License


283.
Project Retirement


28IV.
CONSULTATION AND COMPLIANCE


28A.
Consultation


291.
Scoping


29a.
East Fork Project:


29b.
West Fork Project:


30c.
Dillsboro Surrender:


31d.
Bryson Project:


312.
Interventions


333.
Comments on the Settlement Agreement


354.
Ready for Environmental Analysis Notice


35B.
Compliance


351.
Water Quality Certification


362.
Section 18 Fishway Prescriptions


363.
Section 10(j) Recommendations


374.
Section 4(e) Conditions


385.
Endangered Species Act


396.
National Historic Preservation Act (Section 106)


39V.
ENVIRONMENTAL ANALYSIS


39A.
GENERAL DESCRIPTION of the tuckasegee watershed


41B.
Scope of cumulative EFFECTS Analysis


421.
Geographic Scope


422.
Temporal Scope


42C.
Proposed action and action alternatives


421.
Geology and Soils


42a.
Affected Environment:


44b.
Environmental Effects:


45c.
Unavoidable Adverse Effects:


452.
Water Quantity and Quality


45a.
Affected Environment:


65b.
Environmental Effects:


97c.
Cumulative Effects:


98d.
Unavoidable Adverse Effects:


993.
Aquatic Resources


99a.
Affected Environment:


111b.
Environmental Effects:


145c.
Unavoidable Adverse Effects:


145d.
Cumulative Effects:


1464.
Terrestrial Resources


146a.
Affected Environment:


166b.
Environmental Effects:


174c.
Unavoidable Adverse Effects:


1745.
Threatened and Endangered Species


174a.
Affected Environment:


177b.
Environmental Effects:


183c.
Unavoidable Adverse Effects:


1846.
Land Use and Aesthetics


184a.
Affected Environment:


192b.
Environmental Effects:


205c.
Unavoidable Adverse Effects:


2057.
Recreational Resources


205a.
Affected Environment:


227b.
Environmental Effects:


261c.
Cumulative Effects:


262d.
Unavoidable Adverse Effects:


2628.
Cultural Resources


262a.
Affected Environment:


266b.
Environmental Effects:


269c.
Unavoidable Adverse Effects:


269D.
No-action Alternative


269VI.
DEVELOPMENTAL ANALYSIS


270A.
East Fork Project


2701.
Power and Economic Benefits of the Proposed Project


2702.
Power and Economic Benefits of the Staff-recommended Alternative


2723.
Power and Economic Benefits of the No-action Alternative


289B.
West Fork Project


2891.
Power and Economic Benefits of the Proposed Project


2892.
Power and Economic Benefits of the Staff-recommended Alternative


2893.
Power and Economic Benefits of the No-action Alternative


306C.
DILLSBORO Project


3061.
Power and Economic Benefits of the Proposed Project


3072.
Power and Economic Benefits of Alternative 1


3073.
Power and Economic Benefits of Alternative 2


3074.
Power and Economic Benefits of the No-action Alternative


3075.
Comparison of Alternatives


308D.
Bryson Project


3081.
Power and Economic Benefits of the Proposed Project


3082.
Power and Economic Benefits of the Staff-recommended Alternative


3093.
Power and Economic Benefits of the No-action Alternative


317VII.
COMPREHENSIVE DEVELOPMENT AND RECOMMENDED ALTERNATIVE


317A.
RECOMMENDED ALTERNATIVE


3181.
East Fork Project


318a.
Measures Proposed by Duke:


322b.
Additional Measures Recommended by Staff:


3222.
West Fork Project


322a.
Measures Proposed by Duke:


326b.
Additional Measures Recommended by Staff:


3263.
Dillsboro Surrender


326a.
Measures Proposed by Duke:


3284.
Bryson Project


328a.
Measures Proposed by Duke:


329b.
Additional Measures Recommended by Staff:


329B.
DISCUSSION


3291.
Shoreline Management Plans (East Fork, West Fork, and Bryson)


3302.
Trash Removal Plan


3303.
Compliance Monitoring/Reporting


3314.
Historic Property Management Plans


3325.
Change in Project Boundaries


3336.
Lake Levels


3337.
Sediment Management at Project Reservoirs


3348.
Minimum Flow Agreements in the Tuckasegee River Mainstem and Bypassed Reaches


3359.
Recreational Flows from East Fork and West Fork Powerhouses


33610.
Recreational Flows from Thorpe dam


33711.
Recreational Facilities


34012.
Public Information


34113.
Dam and Powerhouse Removal


34114.
Appalachian Elktoe Transplantation


34215.
Bat Removal


34216.
Monitoring - Pre, During, and Post-Dam Removal


34317.
Site Restoration/Recreational Facilities


34318.
Cultural Resources


34319.
ROR Operations


34420.
Maintenance Flow during Reservoir Refill


34421.
Long-term Sediment Management


34522.
Wood Duck Nesting Boxes


34523.
Recreational Facilities


34624.
Proposed Measures not Recommended by Staff


346VIII.
RECOMMENDATIONS OF FISH AND WILDLIFE AGENCIES


3471.
Recommendations Pursuant to Section 10(j) of the FPA


3582.
Recommendations Pursuant to Section 10(a) of the FPA


359IX.
CONSISTENCY WITH COMPREHENSIVE PLANS


361X.
FINDING OF NO SIGNIFICANT IMPACT


361XI.
LITERATURE CITED


365XII.
LIST OF PREPARERS


367APPENDIX A—FIGURES


1APPENDIX B—PRELIMINARY 4(E) TERMS AND CONDITIONS




LIST OF FIGURES

1Figure 1.
Project location
A-

2Figure 2.
Hydraulic configuration of the Tuckasegee Projects
A-



LIST OF TABLES

47Table 1.
Tennessee Creek development inflows in cubic feet per second.


48Table 2.
Bear Creek development inflows in cfs.


48Table 3.
Cedar Cliff development inflows in cfs


49Table 4.
Estimated existing flow along the bypassed reaches of the East Fork Project in cfs


49Table 5.
Spillage at East Fork development for the year 1971


51Table 6.
Water use classifications for waters of the East Fork Project


51Table 7.
State of North Carolina water quality standards for selected parameters of concern for the Tuckasegee Projects


52Table 8.
DO concentrations (mg/l) in the East Fork reservoirs in September 2000


55Table 9.
Thorpe development inflows in cfs.


55Table 10.
Tuckasegee development inflows in cfs.


56Table 11.
Estimated flow along the bypassed reaches of the West Fork Project under current conditions


59Table 12.
Dillsboro Project inflows in cfs.


62Table 13.
Bryson Project inflows in cfs.


112Table 14.
Proposed and existing water level management regime for the East Fork Project


114Table 15.
Proposed and existing water level management regime for the West Fork Project


120Table 16.
Percentage of the maximum habitat quantity that is provided by the proposed minimum flow plus estimated September accretion flow.  Focus species and reaches are from the Duke IFIM study of the Tuckasegee River downstream of the Cedar cliff powerhouse


123Table 17.
Percentage of the maximum habitat quantity that is provided by the proposed minimum flow plus estimated September accretion flow.  Focus species and reaches are from the Duke IFIM study of the Wolf Creek and Tanasee Creek bypassed reaches


129Table 18.
Estimated September accretion flows in the Duke IFIM study reaches of the West Fork Tuckasegee River.


155Table 19.
North Carolina rare, threatened, and endangered wildlife species documented at the East Fork Project


160Table 20.
North Carolina rare, threatened, and endangered wildlife species documented at the West Fork Project


189Table 21.
VQO classifications for East Fork Project Area.  (Source:  FS, 1994)


247Table 22.
Recreation flow schedule using a Taintor gate at


270Table 23. 
Staff assumptions for the economic analysis of the East Fork, West Fork, Dillsboro, and Bryson projects.


272Table 24.
Summary of the annual net benefits for the applicant’s proposed action, applicant’s proposed action with additional or alternative staff-adopted measures, and the no-action alternative, for the East Fork Project.


273Table 25.
Summary of capital, annual costs, and total annualized costs for environmental measures proposed by the applicant and recommended by staff and others for the East Fork Project.


290Table 26.
Summary of the annual net benefits for the applicant’s proposed action, applicant’s proposed action with additional or alternative staff-adopted measures, and the no-action alternative, for the West Fork Project


291Table 27.
Summary of capital, annual costs, and total annualized costs for environmental measures proposed by the applicant and recommended by staff and others for the West Fork Project.


308Table 28.
Summary of the costs for the Duke’s proposed action, alternative 1, and alternative 2 for the Dillsboro Project.


309Table 29.
Summary of the annual net benefits for the applicant’s proposed action, applicant’s proposed action with additional or alternative staff-adopted measures, and the no-action alternative, for the Bryson Project.


310Table 30.
Summary of capital, annual costs, and total annualized costs for environmental measures proposed by the applicant and recommended by staff and others for the Bryson Project.


347Table 31.
Fish and wildlife agency section 10(j) recommendations for the East Fork and West Fork projects.  (Source:  Staff)


351Table 32.
Fish and wildlife agency section 10(j) recommendations for the Dillsboro Surrender


351Table 33.
Fish and wildlife agency section 10(j) recommendations for the Bryson Project




ACRONYMS AND ABBREVIATIONS
µg/l 
micrograms per liter 

ADA
Americans with Disabilities Act

AIR
additional information request 

APE
area of potential effects 

AW
American Whitewater Affiliation

BBS
breeding bird survey
BIA
Bureau of Indian Affairs

°C
degrees Celsius

CCC
Carolina Canoe Club
cfs
cubic feet per second

Commission
Federal Energy Regulatory Commission 

Corps
United States Army Corps of Engineers 

DO
dissolved oxygen 

Duke
Duke Power Company, LLC

EA
environmental assessment 

EBCI
Eastern Band of Cherokee Indians

EPT
Ephemeroptera, Plecoptera, and Trichoptera taxa
ESA
Endangered Species Act

FERC
Federal Energy Regulatory Commission

FPA
Federal Power Act

FOLGA
Friends of Lake Glenville Association

FS
United States Department of Agriculture, Forest Service

FWS
United States Fish and Wildlife Service

GCDC
Glenville Community Development Club

HPMEP
hydro project maintenance and emergency protocol

HPMP
Historic Properties Management Plan

HQW
high quality waters

IFIM
instream flow incremental methodology

Interior
United States Department of the Interior

kV
kilovolt

kW
kilowatts

kWh
kilowatt-hours

LIP
low inflow protocol
LRMP
Land and Resource Management Plan

mg/l
milligrams per liter

MOA
Memorandum of Agreement

MW
megawatts 

MWh
megawatt-hours

National Register
National Register of Historic Places 

NCDENR
North Carolina Department of Environment and Natural Resources

NCDWQ
North Carolina Department of Environment and Natural Resources, Division of Water Quality
NCNHP
North Carolina Natural Heritage Program

NCWRC
North Carolina Wildlife Resources Commission

NERC
North American Electric Reliability Council

NFS
National Forest System

NGO
non-governmental organization

NGSSR
normal generation schedule to support recreation

NHPA
National Historic Preservation Act

NP&L
Nantahala Power & Light

NRI
Nationwide Rivers Inventory

NTU
nephelometric turbidity unit 
O&M
operation and maintenance
PA
programmatic agreement

PETS
proposed endangered threatened species
PLC
programmable logic controller

REA
ready for environmental analysis
RM
river mile
ROR
run-of-river

ROW
right-of-way

SA
Settlement Agreement

SERC
Southeastern Electric Reliability Council

SHPO
State Historic Preservation Officer 

SWCD
Soil and Water Conservation District

TCST
Tuckasegee Cooperative Stakeholder Team

TGA
Tuckasegee Gorge Association

THPO
Tribal Historic Preservation Officer
TVA
Tennessee Valley Authority

USGS
United States Geological Survey

VQO
visual quality objective

WUA
weighted usable area

WNCA
Western North Carolina Alliance
This page intentionally left blank

SUMMARY

On January 26, 2004, Duke Power Company, LLC (Duke) filed applications with the Federal Energy Regulatory Commission (Commission or FERC) to relicense the existing 23.1- megawatt (MW) East Fork Hydroelectric Project (FERC No. 2698-033) and the existing 18.1-MW West Fork Project (FERC No. 2686-032).  The East and West Fork projects are located on the Tuckasegee River in Jackson County, North Carolina.  The West Fork Project does not affect any federal lands.  The East Fork Project occupies 23.15 acres of United States Department of Agriculture, Forest Service (FS) land (Nantahala National Forest).  The estimated average annual generation is 94,710 megawatt-hours (MWh) at the East Fork Project and 95,474 MWh at the West Fork Project.

On June 1, 2004, Duke filed an application for the surrender of the existing 0.225-MW Dillsboro Project (FERC No. 2602-007) located on the Tuckasegee River in Jackson County, North Carolina.  There are no federal lands within the project boundary.  The Dillsboro Project generates 912 MWh per year on average. 

On November 7, 2003, Duke filed an application to relicense the existing 0.98-MW Bryson Project, located on the Oconaluftee River in Swain County, North Carolina.  The project occupies no federal lands and generates 5,534 MWh of electricity per year on average.

On January 26, 2004, Duke also filed the Tuckasegee Cooperative Stakeholder Team (TCST) Settlement Agreement (SA) pertaining to the East Fork, West Fork, and Dillsboro projects.  The TCST SA was signed by Duke and 21 other stakeholder parties.
On June 16, 2005, a group of municipal and local stakeholders (Community Stakeholders
) filed an alternative SA, which adopted many of the provisions of the TCST SA, deleted many, and substituted others.  This SA differed fundamentally from the TCST SA in its requirement to retain Dillsboro dam.    

We consider the East Fork, West Fork, Dillsboro Surrender, and Bryson projects together in this multiple-project environmental assessment (EA).  The four projects are located in geographic proximity within the Tuckasegee River Basin in western North Carolina, and we refer to them collectively throughout this EA as the Tuckasegee Projects (see figure 1, appendix A).

In this draft EA, we evaluate the site-specific and cumulative effects of the continued operation of the Tuckasegee Projects and recommend conditions for new licenses for the projects.  We consider three alternatives:  (1) Duke’s proposal as reflected in the TCST SA with additional measures developed during the relicensing process; (2) the staff alternative, which is Duke's proposal with additional staff-recommended enhancement measures; and (3) the no-action alternative, or continued operation of the projects as currently licensed.

After evaluating Duke’s proposal and the recommendations from resource agencies and interested parties, we considered what environmental measures would be necessary or appropriate for continued operations of the projects.  Based on this analysis, we recommend licensing the East Fork, West Fork, and Bryson projects as proposed by Duke with some additional staff-recommended measures, and the surrender of the Dillsboro Project with removal of the dam and demolition of the powerhouse.

East Fork Project
Water Resources:  (1) Maintain Tanasee Creek, Wolf Creek, Bear Creek, and Cedar Cliff Lake within the normal operating ranges as defined in article 401(B) of the TCST SA; monitor actual levels and make best efforts to achieve the normal target elevations; (2) Consult with agencies and file a minimum flow plan for Commission approval within 6 months of licensing; (3) Provide minimum flows from the East Fork Project as follows:  (a) 10 cubic feet per second (cfs) during non-generation hours from December 1 through June 30 of each year and 35 cfs from July 1 through November 30 of each year from the Cedar Cliff powerhouse, and (b) 6 cfs from January 1 through December 31 of each year into the Wolf Creek bypassed reach from Wolf Creek dam; (4) Operate the project so as to minimize the need to draw the reservoirs down to mechanically remove sediment and when required, consult and reach agreement with North Carolina Wildlife Resources Commission (NCWRC), United States Fish and Wildlife Service (FWS), the FS, North Carolina Department of Environment and Natural Resources (NCDENR), the United States Army Corps of Engineers (Corps), and NCDENR, Division of Water Quality (NCDWQ) concerning reasonable and necessary measures to minimize environmental effects, prior to taking action.
Recreational Facilities:  (1) Consult with agencies and interested parties to prepare a recreation facilities plan filed with the Commission for approval; (2) Provide trash collection and lighting at the Wolf Creek Lake public boating access area; (3) Reimburse the FS up to $25,000 for scattered, boat-accessible primitive campsites on National Forest System (NFS) land along Wolf Creek and Bear Creek lakes; (4) construct a fishing trail along the Wolf Creek bypassed reach downstream to Tennessee Creek powerhouse; (5) Develop tote and float boating access at Tanasee Creek Lake; (6) Formalize day-use area on NFS land at Tanasee Creek Lake including parking for up to five cars, picnic areas, and trails to dispersed camping and bank fishing sites; (7) Construct on Duke-owned land wildlife viewing platforms along all of the project reservoirs at a cost not to exceed $5,000 each; (8) At the public boating access area, rebuild the existing boat launch ramp with an extension if needed to make it usable at reservoir elevation 92.0 feet; (9) Improve the Bear Creek public boating access area by paving the access road and parking lot and providing lighting, a toilet, a bank fishing area, a barrier-free dock, and trash collection; and (10) Construct a public boat launch and gravel parking area downstream of Cedar Cliff powerhouse on the East Fork near Shook Cove and a corresponding take-out area downstream of the launch site.

Recreational Flows:  Within 1 year of issuance of new license:  (1) operate the project to provide the normal generation to schedule to support recreation (NGSSR) for recreational releases at or above the best efficiency flow to the mainstem Tuckasegee as prescribed for the primary angling periods and the primary boating periods as defined in the TCST SA:  (a) during the primary angling periods (first weekend after Labor Day through the last weekend of October and April 1 through the first weekend of June), the preferred flows are at or below about 500 cfs as measured at the Dillsboro gage; (b) during the primary boating periods (after the first weekend of June through Labor Day), flows of 800 cfs as measured at the Dillsboro gage are preferred; and (c) when the projected baseline river flow (flow at Dillsboro gage without NGSSR releases) is expected to average more than 500 cfs from 10:30 a.m. to 4:30 p.m., reduce or eliminate specific recreation flow releases; (2) If requester has consulted with Tuckasegee Gorge Association (TGA) and NCWRC, consider on a case-by-case basis additional recreational releases (from generation) to support special events; (3) If requester has consulted with TGA and NCWRC, consider on a case-by-case basis requests to temporarily alter the NGSSR for special events; (4) Temporarily vary from the recreational releases if required by conditions beyond Duke's control but remain in accordance with the low inflow protocol (LIP) or hydro project maintenance and emergency protocol (HPMEP); (5) Convene in October a recreation schedule-planning meeting with interested parties
 to define the recreation flow schedule for the next calendar year; (6) In October following five full recreation seasons, convene a meeting among both the East and West Fork projects interested parties to evaluate the recreation releases over the previous 5 years to identify potential mutually agreeable improvements; and (7) Continue to provide an employee to serve as a primary point of contact for recreation issues.

Public Information:  (1) Continue to provide on the Duke website:  actual reservoir levels; the normal operating ranges; recent reservoir level histories; near-term reservoir level projections; and special messages for all East Fork Project reservoirs; (2) Continue to provide actual reservoir levels for all East Fork Project reservoirs and special messages on Duke’s telephone information line; (3) Communicate special messages concerning modifications to East Fork Project reservoir level operating bands per the LIP and HPMEP; (4) Maintain the generation schedule for the Cedar Cliff powerhouse on the Duke telephone line and website; (5) Communicate special messages for Cedar Cliff powerhouse per the LIP and HPMEP; (6) Establish a hotlink on the Duke website to access real-time United States Geological Survey (USGS) water level gages; (7) Reimburse USGS for reactivation and operation and maintenance of USGS gage no. 03510500 at Dillsboro and USGS gage no. 03508000 located downstream of the Highway 107 Bridge at Tuckasegee; (8) Provide, in conjunction with NCWRC, FWS, and Friends of Lake Glenville Association (FOLGA), lake access recreational information signs and wildlife information for eight sites (up to $10,000 each); (9) Work with NCWRC to provide river access recreation information including the dangers of rapidly rising water; (10) Follow improvements in communication technology and infrastructure to enhance the delivery of reservoir and flow information; (11) Beginning in the first calendar year following license issuance, provide annually to NCDWR, NCDWQ, FWS, and the FS and file with the Commission no later than May 31, a report containing (a) a table of the elevations of Wolf Creek Lake, Tanasee Lake, Bear Creek Lake, and Cedar Cliff Lake on a daily basis during the previous calendar year, (b) certification that the minimum flow release requirements of article 404 of the TCST SA were met, and (c) certification that the recreational flow release requirements from the East Fork Project powerhouses of article 405 of the TCST SA were met; and (12) Explain any deviations of reservoir levels outside the normal operating range for each reservoir, the minimum flows, or the recreational flow releases.

Land Use and Aesthetics:  (1) Continue implementation of the lake and shoreline management program, including the shoreline classification maps, lake use restrictions, vegetation management requirements, and the shoreline management guidelines; and (2) Prepare a shoreline management plan consistent with Commission guidance, and file the plan with the Commission for approval.

Cultural Resources:  (1) In consultation with the North Carolina SHPO, the EBCI THPO, and the FS:  (a) ensure adequate measures are in place to protect against unauthorized release of maps or other information revealing the physical location of any cultural resource sites; and (b) within 2 years of license, develop and implement an HPMP.

West Fork Project

Water Resources:  (1) Maintain Lake Glenville within the normal operating range as defined in article 401 of the TCST SA and make best efforts to achieve the target elevation; (2) use the existing float-operated gages or suitable replacement gages to monitor the actual levels of the project reservoirs, and calibrate these within 60 days following issuance of the license and at least once every 2 years thereafter; (3) Temporarily vary from the normal operating range if required by conditions beyond the Duke’s control by operating or maintenance needs but shall be in accordance with the LIP or HPMEP; (4) Maintain the level of Tuckasegee Lake as needed to provide minimum flow; and (5) Operate the project so as to minimize the need to draw the reservoirs down to mechanically remove sediment.  When sediment must be mechanically removed or the reservoirs must be drawn down, consult and reach agreement with NCWRC, FWS, the FS, NCDENR, the Corps, and NCDWQ concerning reasonable and necessary measures to minimize environmental effects, prior to taking action.
Aquatic Resources:  (1) Provide a minimum flow of 20 cfs or inflow, whichever is less, from the lake into the West Fork of the Tuckasegee River at the dam from January 1 through December 31 of each year; (2) Temporarily vary from the minimum flow if required by conditions beyond Duke’s control or by operating emergencies or maintenance needs but remain in accordance with the LIP or HPMEP; and (3) Calibrate with the existing staff gage just upstream of the powerhouse within 60 days following license issuance and at least once every 2 years thereafter.

Recreational Resources:  Prepare and submit for Commission approval a plan to monitor the ecological effects of warmwater recreational flow releases from a Taintor gate at Thorpe dam to the West Fork bypassed reach.  Present the finding at the proposed October recreation schedule planning meeting to assess whether the biological consequences are worth the benefits of recreation flow releases in the West Fork bypassed reach.  Prepare a plan for Commission approval.
Recreational Facilities:  (1) Consult with agencies to prepare a recreation facilities plan and file with the Commission for approval; (2) At each of the two existing public boating access areas at Lake Glenville, provide a pump-and-haul toilet, a barrier-free dock, lighting, and trash collection; (3) Construct facilities to provide adequate access to the Glenville bypassed reach, including parking for at least five cars and a trail from Thorpe dam to High Falls; (4) Construct a wildlife viewing platform along the shoreline of Lake Glenville at a cost not to exceed $5,000; (5) Provide public bank fishing areas with trails at the powerhouse public boating access area and the new swimming area; (6) Provide a public swimming area including a beach, marked boundaries within the reservoir, and a gravel parking area on Duke property just west of Thorpe dam; (7) At Lake Glenville, reconfigure the entrance road and partner with NCWRC to remove a boulder in the reservoir at the Powerhouse Access Area in cooperation with NCWRC; (8) Construct a boating take-out area and parking for at least five cars on Duke property at the headwaters of Tuckasegee Lake; (9) Construct a bank fishing trail extending from the boating take-out along the West Fork (Glenville) bypassed reach; and (10) Construct a public boat launch and gravel parking area at the Tuckasegee powerhouse, if necessary property rights can be secured.
Recreational Flows:  (1) Within 1 year of license issuance of new license:  (a) operate the project to provide the NGSSR for recreational releases at or above the best efficiency flow to the mainstem Tuckasegee as prescribed for the primary angling periods and the primary boating periods as defined in the TCST SA:  (i) during the primary angling period provide:  Saturday and Sunday 1 week prior to Memorial Day weekend, Saturday and Monday of Memorial Day weekend and 3 of 4 Saturdays in September and October plus Tuesday, Friday, Saturday for the period between Memorial Day weekend through the first weekend in June for 6 hours, timed to arrive at the reactivated Dillsboro gage at approximately 10:30 a.m.; and (ii) during the primary boating period, the NGSSR for 3 out of 4 weeks will be:  Tuesday, Friday, Sunday for 6 hours, time to arrive at the reactivated Dillsboro gage at about 10:30 a.m.  During this time period, the NGSSR for 1 out of 4 weeks will be Tuesday, Friday, and Saturday for 6 hours, timed to arrive at the Dillsboro gage at about 10:30 a.m.; (2) Adjust for significant baseline flows by checking the river flow on a daily basis at the Dillsboro gage, then projecting the expected river flow at the Dillsboro gage during the next generation release.  When the expected flow without the generation release is expected to average more than 500 cfs over the period from 10:30 a.m. to 4:30 p.m., reduce or eliminate specific recreation flow releases for that day; (3) If requester has consulted with TGA and NCWRC, consider on a case-by-case basis additional recreational releases (from generation) to support special events; (4) If requester has consulted with TGA and NCWRC, consider on a case-by-case basis requests to temporarily alter the NGSSR for special events; (5) Temporarily vary from the recreational releases if required by conditions beyond Duke's control but remain in accordance with the LIP or HPMEP; (6) Convene in October a recreation schedule-planning meeting with interested parties
 to define the recreation flow schedule for the next calendar year; (7) In October following five full recreation seasons, convene a meeting among both the East and West Fork projects interested parties to evaluate the recreation releases over the previous 5 years to identify potential mutually agreeable improvements; (8) Continue to provide an employee to serve as a primary point of contact for recreation issues; (9) Within 1 year of license issuance, provide recreation flows in the Glenville bypassed reach using a Taintor gate at Thorpe dam according to the following schedule:  (a) release water for 6 hours per day for one Saturday and one Sunday per year in April.  Target flow will be about 250 cfs each day beginning at 10:00 a.m.; (b) provide five total weekday releases per year for 6 hours each, scheduled on days in the months of May through September.  Target flow rate will be approximately 250 cfs each day beginning at 10:00 a.m.; (c) target flow rates above are for flow rates at the put-in point; (d) any variances in these flows would be in accordance with the LIP or HPMEP; (e) in October of each year of the license term, Duke will convene a recreation schedule planning meeting with the interested parties to define the recreation flow schedule for the next calendar year; (f) in October following the first five full recreation seasons, convene a meeting with the interested parties to evaluate the recreational releases over the previous 5 years to identify potential mutually agreeable improvements; and (g) continue to provide an employee to serve as a primary point of contact for recreation issues. 

Public Information:  (1) Provide, in conjunction with NCWRC, FWS, the FS, and FOLGA, lake access recreational information signs and wildlife information for eight sites (up to $10,000 each); (2) Evaluate future communications technology advancements over the term of the license; (3) Establish a communications working group from interested members of the TCST to evaluate the audiences and needs for additional recreation information relative to the West Fork Project, including (a) signage at points of public access; (b) a recreation brochure; (c) a staff gage at the put-in point on the West Fork bypassed reach to provide boaters and Duke operators with field indications for flow rates; and (d) a wildlife checklist or poster; (4) Reimburse USGS for operation and maintenance of gage no. 03510500; (5) Beginning in the first calendar year following license issuance, provide to the resource agencies and file with the Commission, an annual report documenting (a) daily elevations of Lake Glenville (b) certification that the minimum flow release requirements were met, (c) certification that the recreational flow release requirements from the West Fork Project powerhouses were met and (d) certification that the recreational flow release requirements from Thorpe dam were met and an explanation for any deviations from these requirements.

Land Use and Aesthetics:  (1) Continue to implement the shoreline management program per article 408 of the TCST SA; (2) Continue to remove and dispose of man-made trash from intake racks at Tuckasegee dam, and pass woody debris through the system; (3) Within 1 year of license issuance, prepare a shoreline management plan in accordance with Commission guidance (FERC, 2001) for approval by the Commission.

Cultural Resources:  (1) Ensure adequate measures are in place to protect against the unauthorized release of any maps or other information that reveals the physical location of any cultural resource sites; and (2) Within 2 years following license issuance, consult with the SHPO and the EBCI THPO to develop and implement an HPMP.

Dillsboro Surrender

Dam Removal:  (1) Prepare a plan to remove the existing Dillsboro dam and powerhouse to grade, restoring the river to its assumed pre-dam bank-to-bank width and depth.  The removal plan would detail the sequence of steps; the schedule; quantities of materials to be removed and disposed; disposal procedures; safety precautions; flow control procedures; and all details of construction, demolition and transportation.  This plan would be prepared in consultation with the resource agencies and filed with the Commission for approval prior to implementation; (2) To control sediment erosion and transport below the dam during the demolition process, develop a sediment management plan that promotes natural and phased sediment transport using high operational flows and natural high water events at intervals through the demolition process; (3) Prior to commencing dam removal, prepare, in consultation with NCWRC, FWS, NCDWQ, NCDWR, and EBCI, an environmental monitoring plan.  This will include a pre-removal phase to establish baseline conditions for water quantity and quality, aquatic resources, botanical and wildlife resources, RT&E species, cultural resources, recreation resources, and land use and aesthetic resources; (4) During dam removal and demolition, implement a specific program associated with compliance with regulatory standards as well as safety procedures.  This will include photographic documentation; water quality sampling; sediment deposition measurement; bank erosion monitoring and stabilization; monitoring by a THPO to document the exposure of any resources of cultural significance; monitoring of the little brown bats displaced from the powerhouse; and Appalachian elktoe mussel monitoring; and (5) Implement post-removal monitoring to determine the specific physical, chemical, and biological changes in the project area.  Fund the post-removal monitoring for the first 2 years of an anticipated 4 or 5 year program.  It would include photographic documentation; documentation of physical stream changes; bank and sediment stabilization and revegetation; upstream and downstream changes in aquatic life; Ephemeroptera, Plecoptera, and Trichoptera taxa richness; monitoring of the relocated mussel population; water quality and riparian development.

Terrestrial Resources and Threatened and Endangered Species:  (1) After consultation under the Endangered Species Act and completion of an incidental take statement (because the Appalachian elktoe is an endangered species), initiate a plan for relocating the population.  This includes laying out a sampling grid, conducting sequential depletion surveys, capturing the mussels from below the dam and relocating them to the upstream shoal area, where a population of mussels already resides.  Using global positioning system technology, delineate and record the relocation site boundaries, and permanently demarcate them for future monitoring.  Conduct the relocation program in the fall prior to the initiation of dam removal the following winter/spring; (2) Prior to the dismantling of the powerhouse as proposed, erect bat houses in the general vicinity.  Net any bats that remain in the powerhouse when dismantling begins; and (3) Refrain from tree harvesting around the Dillsboro reservoir to preserve potential roost sites for the Indiana bat.

Land Use and Aesthetics:  Within 1 year following completion of dam removal and powerhouse decommissioning, convey to the town of Dillsboro all its property associated with the Dillsboro Project.  If the town fails to complete conveyance within 1 year, offer property to Jackson County.

Recreational Resources:  Provide a public boat launch and gravel parking area in the vicinity of the Tuckaseigee Water and Sewer Authority's property just upstream of the Dillsboro reservoir.
Cultural Resources:  Conduct a Phase I archaeological survey following dam removal under the supervision of the THPO.

Bryson Project

Water Resources:  (1) Continue to remove man-made trash from the intake racks, and properly dispose of it in accordance with the project’s trash removal plan; (2) Operate the Bryson Project so as to minimize the need to draw down the reservoir to mechanically remove sediment, and when sediment must be mechanically removed, per the reservoir drawdown, consult with agencies and reach agreement on reasonable and necessary measures to minimize environmental effects; (3) Develop and implement a long-term sediment management plan that will incorporate trashrack maintenance guidelines, debris/sediment management and removal, and guidelines for emergency drawdown including procedures, timing, rates of drawdown and refilling, and agency notification; (4) During reservoir refill periods, provide a minimum flow of 204 cfs (September median) to preserve adequate downstream flows;
 and (5) Fund operation and maintenance of USGS gage at Birdtown on the Oconaluftee River.

Terrestrial Resources:  Install and maintain wood duck nesting boxes in the project area.

Land Use and Aesthetics:  (1) Continue to implement a project reservoir and land management plan along with a shoreline management guidelines per attachment D of the TCST SA that incorporates permitting guidelines pertaining to the use of the project property in accordance with the standard land use articles and guidelines that address, among other things: (a) activities pertaining to the use of islands; (b) water pumps and water removal; (c) commercial operations; (d) vegetation and protective buffers; (e) protection of shallow water habitat and riparian areas for a variety of fish and wildlife; and (f) prohibited acts or activities; and (2) Within 1 year of license issuance, prepare a shoreline management plan consistent with Commission guidance (FERC, 2001), and file the plan with the Commission for approval.

Recreational Resources:  Provide bank fishing facilities on Ela reservoir and below the dam.

In terms of economics, the alternatives examined in this EA compare as follows:

East Fork Project

At the East Fork Project, Duke would generate 94,710 MWh/year of electricity valued at $2,845,630.  Total annual cost of producing this power is $1,346,590, resulting in a net annual benefit of $1,499,040.  Net annual benefit would be $673,930 less than no action, and annual generation would be reduced by 2,733 MWh.  Our recommended alternative would have a total annual cost of $1,270,280 and a net annual benefit of $1,575,350 ($597,620 less than no action), and would generate the same annual power as Duke’s proposed action.

West Fork Project

At the West Fork Project, Duke would generate 94,561 MWh/year of electricity valued at $2,876,700.  Total annual cost of producing this power is $1,061,790, resulting in a net annual benefit of $1,814,910.  This net annual benefit would be $481,260 less than no action, and annual generation would be reduced by 913 MWh.  Our recommended alternative would have a total annual cost of $968,880 and a net annual benefit of $1,907,820 ($388,350 less than no action), and would generate the same power as Duke’s proposed action.

Dillsboro Surrender

The Dillsboro Project license would be surrendered, and the dam and powerhouse would be decommissioned and removed at a cost of approximately $501,760 in 2005 dollars.  The project would no longer operate, resulting in the loss of 912 MWh per year, valued at approximately $35,000. 

Bryson Project

At the Bryson Project, Duke would generate 5,322 MWh/year of electricity valued at $210,970.  Total annual cost of producing this power is $145,190, resulting in a net annual benefit of $56,780.  This net annual benefit would be $32,490 less than no action, and annual generation would be reduced by 212 MWh.  Our recommended alternative would have a total annual cost of $138,900 and a net annual benefit of 63,070 ($26,200 less than no action), and would generate the same power as Duke’s proposed action
Under the provisions of section 10(j) of the Federal Power Act (FPA), each hydroelectric license issued by the Commission must include conditions based on recommendations of federal and state fish and wildlife agencies to adequately and equitably protect, mitigate damages to, and enhance fish and wildlife resources affected by the project.  Interior (FWS) filed recommendations in response to the ready for environmental analysis notice issued on January 21, 2005, for the Tuckasegee Projects, and NCDENR and NCWRC filed letters indicating that their interests under section 10(j) were adequately represented in the TCST SA.  

Under section 10(j) of the FPA, we make a preliminary determination that all of the 10(j) recommendations for the East Fork and West Fork projects that we determine fall within the scope of section 10(j), are consistent with the purpose and requirements of Part 1 of the FPA or other applicable law.  However, it is our preliminary determination that one of the recommendations for the Bryson Project may be inconsistent with the purpose and requirements of Part 1 of the FPA or other applicable law.  This is the recommendation for the installation of large woody debris or artificial fish structures in Ela reservoir (Bryson Project).

Section 18 of the FPA provides the Commission shall require the construction, operation, and maintenance by a licensee of such fishways as the secretaries of Commerce or the Interior, may prescribe.  By letters filed on March 14, 2005 (for East Fork and West Fork), on March 22, 2005 (for Dillsboro), and March 18, 2005 (for Bryson), FWS reserved its authority to prescribe fishways at the Tuckasegee Projects.

Requests for water quality certifications for the Tuckasegee Projects have been received by NCDWQ on January 9, 2006 (East Fork and West Fork), and June 30, 2005 (Bryson).  Action on these applications is pending.  NCDWQ issued a WQC for the Dillsboro Surrender on May 15, 2005.  

On the basis of our independent analysis, we conclude that issuing licenses for the East Fork, West Fork, and Bryson projects, with the staff-recommended measures, would not be a major federal action.  Likewise, the surrender of the Dillsboro license and the removal of the dam and powerhouse would not constitute a major federal action.
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DRAFT ENVIRONMENTAL ASSESSMENT

FEDERAL ENERGY REGULATORY COMMISSION

OFFICE OF ENERGY PROJECTS

DIVISION OF HYDROPOWER LICENSING
Tuckasegee Projects

East Fork Hydroelectric Project
FERC Project No. 2698-033

West Fork Hydroelectric Project

FERC Project No. 2686-032

Dillsboro Hydroelectric Project
FERC Project No. 2602-007
Bryson Hydroelectric Project
FERC Project No. 2601-007

I.
APPLICATIONS
On January 26, 2004, Duke Power Company, LLC (Duke or licensee) filed an application with the Federal Energy Regulatory Commission (Commission or FERC) using the traditional licensing process for new major licenses for the 23.1-megawatt (MW) East Fork and 18.1-MW West Fork hydroelectric projects (FERC Nos. 2698-033 and 2686-032, respectively).  On May 28, 2004, Duke filed an application to surrender its license for the 0.225-MW Dillsboro Hydroelectric Project (FERC No. 2602-007) for which it had previously (November 7, 2003) filed an application for a subsequent license.  Duke filed the application for a subsequent license for the 0.98-MW Bryson Hydroelectric Project (FERC No. 2601-007) on July 22, 2003.

Duke also filed, on January 8, 2004, the Tuckasegee Cooperative Stakeholder Team (TCST) Settlement Agreement (SA) pertaining to the Tuckasegee River Hydro Projects (East and West Forks and Dillsboro).  The TCST SA was signed by 19 of the 31 stakeholder parties that developed the non-binding Consensus Agreement on which the SA was based, including the American Whitewater Affiliation (AW); Bear Creek Lake and Cedar Cliff Lake Residents; Carolina Canoe Club (CCC); Dillsboro River Company; Eastern Band of Cherokee Indians (EBCI); North Carolina Council of Trout Unlimited, Inc. (Trout Unlimited); North Carolina Department of Environment and Natural Resources (NCDENR); North Carolina Division of Water Resources (NCDWR); North Carolina Division of Parks and Recreation; North Carolina Division of Water Quality (NCDWQ); North Carolina Wildlife Federation; North Carolina Wildlife Resources Commission (NCWRC); Signal Ridge Marina; Swain County Economic Development Commission; town of Dillsboro; town of Sylva; Tuckasegee Gorge Association (TGA); United States Department of the Interior, Fish and Wildlife Service (FWS); and the United States Department of Agriculture, Forest Service (FS).
We prepared this combined environmental assessment (EA) for the East and West Fork and Dillsboro projects, which are all on the Tuckasegee River in Jackson County, North Carolina, and the Bryson Project, which is on the Oconaluftee River, a tributary to the Tuckasegee.  We refer to the four projects collectively as the Tuckasegee Projects (see figure 1, appendix A).  The East Fork Project occupies 23.15 acres of FS land (Nantahala National Forest), but none of the other projects contain any federal lands.  The Bryson Project is adjacent to the EBCI Reservation.
The installed capacity and estimated average annual generation in megawatt-hours (MWh) of the four Tuckasegee Projects is:
	Project
	Installed Capacity
	Average Annual Generation

	East Fork
	23.1 MW
	94,710 MWh

	West Fork
	18.1 MW
	95,474 MWh

	Dillsboro
	0.225 MW
	912 MWh

	Bryson
	0.98 MW
	5,534 MWh


II.
PURPOSE OF ACTION AND NEED FOR POWER
A.
Purpose of Action

The Commission must decide whether to issue new major licenses to Duke for the East and West Fork projects and a subsequent license for the Bryson Project and what, if any, conditions should be placed on any licenses issued.  In making licensing decisions, the Commission must determine that the projects will be best adapted to a comprehensive plan for improving or developing a waterway.  In addition to the power and developmental purposes for which licenses are issued (e.g., flood control, irrigation, and water supply), the Commission must give equal consideration to the purposes of energy conservation; the protection, mitigation of damage to, and enhancement of fish and wildlife (including related spawning grounds and habitat); the protection of recreational opportunities; and the preservation of other aspects of environmental quality.  

The Commission must also decide whether the Dillsboro Surrender should include decommissioning the powerhouse, removal of the powerhouse, and/or removal of the dam. On surrender of a license, the Commission applies a broad public interest standard which is not the same as the public interest/comprehensive development standards applied to licensing proceedings under sections 4(e) and 10(a)(1) of the FPA.  
This draft EA assesses the effects associated with operation/decommissioning of the projects and alternatives to the proposed actions, and makes recommendations to the Commission on whether to issue licenses for the East and West Fork and Bryson projects, and if so, recommends terms and conditions to become part of any licenses issued.  In the case of the Dillsboro Surrender, the EA makes recommendations to the Commission as to whether the project should be decommissioned and whether some or all of the project features should be removed.  In all instances we assess the environmental and economic effects of implementing actions at the projects:  (1) as proposed by Duke; (2) the proposed action with staff-recommended measures; and (3) the no-action alternative.  Issues that are addressed include water quality, aquatic resources, reservoir water levels, minimum flows below the powerhouses and in the bypassed reaches, protection of endangered species, historical and cultural resource management and protection, and recreational enhancements.
B.
Need for Power

Duke is an integrated electric utility serving nearly two million people in a 22,000-square mile service area in North and South Carolina.  Duke uses the Tuckasegee Projects to generate electricity for use by Nantahala Power and Light Company (NP&L) (Duke’s transmission and distribution company) for distribution to its customers.  
To see how demand for electricity is expected to change in the future in the vicinity of the projects, we looked at the regional need for power as reported by the North American Electric Reliability Council (NERC) for the Southeastern Electric Reliability Council (SERC) region (NERC, 2004).  The projects are located within the Virginia-Carolinas area of the SERC region, which includes all of Virginia, North Carolina, and South Carolina.

As a whole, SERC expects that capacity resources will be sufficient to provide adequate and reliable service for forecast demands.  The projected capacity resource margin for 2005 is 13.8 percent.  The forecast average annual demand growth rate is 2.0 percent.  The 2005 summer total internal demand forecast is 161,811 MW and the forecast for 2013 is 191,459 MW.

Within the Virginia-Carolinas area, the forecast 2005 summer peak demand is 56,069 MW, and the 2013 summer peak demand is forecast to be 65,831, an average growth rate of 2.1 percent.  The projected capacity margin for the summer of 2005 is 16.7 percent, and ranges from 15.5 to 11.7 percent over the remainder of the period.  Capacity margins decline in the later years of the planning period.  SERC anticipates that capacity in addition to the currently planned capacity will be needed to maintain reliability.  
We conclude that the region has a need for power over the near term and that the East Fork, West Fork, and Bryson projects, which supply a part of the current regional electricity demand, could continue to help to meet the regional need for power.  The power from the projects would be useful in supplementing a small part of the regional need for power using a clean, renewable energy source.
Staff concludes that present and future use of the projects’ power, their low cost, their displacement of nonrenewable fossil-fueled generation, and their contribution to a diversified generation mix support a finding that the power from these projects will help meet a need for power in the Virginia-Carolinas region of the SERC and the Duke Energy service territory during the short and long term.
III.
PROPOSED ACTION AND ALTERNATIVES
A.
East Fork Project
1.
Proposed Action

a.
Project Facilities:
The East Fork Project comprises the Cedar Cliff, Bear Creek, and Tennessee Creek developments.  The Cedar Cliff development consists of (1) an earth core and rockfill dam, 590 feet long with a maximum height of 173 feet (Cedar Cliff dam); (2) a service spillway excavated in rock at the right abutment containing one 25-foot-wide by 25-foot-high Taintor gate; (3) an emergency spillway at the left abutment containing two erodible fuse plug sections separated by a concrete wall with a total length of 221 feet, one 90-foot-long and the other 131-foot-long; (4) a 121-acre reservoir, with a maximum reservoir elevation of 2,330 feet United States Geological Survey (USGS) vertical datum
 and a useable storage capacity of 465 acre-feet; (5) a power intake that contains one slide gate and trashracks with 3-inch clear bar spacing; (6) a 1,138-foot-long power conveyance consisting of sections of 12-foot-diameter lined tunnel, 13-foot by 15-foot unlined tunnel, 10-foot-diameter steel lined tunnel, and a penstock that decreases in diameter from 8 to 6 feet; (7) a 38-foot by 29.5-foot concrete powerhouse containing one vertical Francis-type generating unit with an installed capacity of 6.1 MW and a hydraulic capacity of 555 cubic feet per second (cfs); (8) a switchyard with four single-phase step-up transformers (6.6 to 66 kilovolts [kV]); and (9) appurtenant facilities.  The Cedar Cliff development has a 0.46-mile-long bypassed reach (on the East Fork of the Tuckasegee River) just downstream of Wolf Creek dam that bypasses the Cedar Cliff tunnels, pipelines, and powerhouse. 
The Bear Creek development consists of (1) an earth core and rockfill dam, 760 feet long with a maximum height of 215 feet (Bear Creek dam); (2) a spillway containing  at the right abutment one 25-foot-wide by 25-foot-high Taintor gate and two erodible fuse plug sections separated by a concrete wall with a total length of 384 feet, one 107-foot-long and the other 277-foot-long; (3) a 476-acre reservoir, with a maximum reservoir elevation of 2,560 feet and a useable storage capacity of 4,200 acre-feet; (4) a power intake that contains one slide gate and trashracks with 3-inch clear bar spacing; (5) a 1,484-foot-long power conveyance consisting of sections of 12-foot-diameter lined tunnel, 13-foot by 15-foot unlined tunnel, 10-foot-diameter steel lined tunnel and a penstock that decreases in diameter from 8 to 6 feet; (6) a 41-foot by 30.5-foot concrete powerhouse containing one vertical Francis-type generating unit with an installed capacity of 8.2 MW and a hydraulic capacity of 640 cfs; (7) a switchyard that contains one single-phase step-up transformer (4.16 to 66 kV); and (8) appurtenant facilities.  The Bear Creek development has a 0.27-mile-long bypassed reach (on the East Fork of the Tuckasegee River) just downstream of Bear Creek dam that bypasses the Bear Creek tunnels, pipelines, and powerhouse.
The Tennessee Creek development consists of two separate dams and reservoirs, with power tunnels that join in a wye (“Y”) and lead to a single powerhouse:  (A)(1) Tanasee Creek dam comprised of an earth core and rockfill dam, 385 feet long with a maximum height of 140 feet (Tanasee Creek dam); (2) a earth and rockfill saddle dam, 225-foot-long with a maximum height of 21 feet, located approximately 500 feet to the left of the Tanasee Creek dam left abutment; (3) a spillway with one 25-foot-wide by 19-foot-high Taintor gate and two erodible fuse plug sections separated by a concrete wall with a total length of 140 feet, one 43-foot-long and the other 97-foot-long; (4) a 40-acre reservoir (Tanasee Creek Lake), with a maximum reservoir elevation of 3,080 feet and a useable storage capacity of 561 acre-feet; (5) an intake structure that contains one slide gate and trashracks with 1-inch by 3.75-inch clear bar spacing; and (5) a 968-foot-long, 12.5-foot by 14.5-foot tunnel from the intake to the “Y” of the common Tennessee Creek conveyance; (B)(1) Wolf Creek dam comprised of an earth core and rockfill dam, 810 feet long with a maximum height of 175 feet (Wolf Creek dam); (2) a spillway with one 25-foot-wide by 19-foot-high Taintor gate and two erodible fuse plug sections separated by a concrete wall with a total length of 73.6 feet, one 36.4-foot-long and the other 37.2-foot-long; (3) a 183-acre reservoir (Wolf Creek Lake), with a maximum reservoir elevation of 3,080 feet and a useable storage capacity of 2,709 acre-feet; (4) an intake structure that contains one slide gate with trashracks with 1-inch by 4-inch clear bar spacing; and (5) a 1,704-foot-long, 12.5-foot by 14-foot tunnel from the intake to the “Y” of the common Tennessee Creek conveyance with a total length of 1,074 feet; (C) a 2,051-foot-long, 13-foot by 15-foot common conveyance tunnel that extends from the “Y” of the Tanasee Creek and Wolf Creek conveyance tunnels; (D) a 2,468-foot-long penstock that decreases in diameter from 6 to 5.5 feet; (E) a 40-foot-long by 33-foot-wide concrete powerhouse containing one vertical Francis-type generating unit with an installed capacity of 8.75 MW and a hydraulic capacity of 268 cfs; (F) a switchyard that contains one three-phase step-up transformer (4.16 to 67 kV); and (G) appurtenant facilities.  The Tennessee Creek development has a 1.85-mile-long bypassed stream reach (Wolf Creek) just downstream of Wolf Creek dam and a 1.46-mile long bypassed reach (on the East Fork of the Tuckasegee River) just below Tanasee Creek dam that bypasses the Tennessee Creek tunnels, pipelines, and powerhouse. 
The East Fork Project also includes a common 69-kV single circuit transmission line from the Tennessee Creek switchyard via the Bear Creek and Cedar Cliff switchyards to the Thorpe development (West Fork Project) switchyard.

b.
Existing and Proposed Project Operations:
Duke maintains the reservoirs at Cedar Cliff Lake, Bear Creek Lake, Wolf Creek Lake, and Tanasee Creek Lake according to operational rule curves over the course of each year.  Bear Creek reservoir is drawn down over the period from September 1 to January 1 and refilled from March 1 to May 1.  Wolf Creek and Tanasee Creek reservoirs are drawn down between October 1 and December 1 and are refilled from March 1 to May 1.  There is no annual drawdown of the Cedar Cliff reservoir.  
The generating units are all operated as peaking units under normal flow and water conditions.  During periods of high flow and high reservoir elevation, the units are operated at maximum load, 24 hours per day, if necessary to minimize spill at the dams.  In general, under normal conditions, the units operate during set hours.  The powerhouses are operated in accordance with seasonal availability and normal operating ranges for lake levels, which are based on long-term historical records.

Daily operations are based on estimated inflows, newly established normal operating ranges for lake levels, local recreational needs, and system load and voltage support needs.  On a daily basis, the reservoirs are maintained within a prescribed normal operating range, above or below the target elevation.

Operation of the Cedar Cliff powerhouse releases water for recreational purposes during the recreation season.  This typically requires the operation of the powerhouse between the hours of 12 p.m. and 4 a.m. to allow travel time for the flows to reach the desired section of the Tuckasegee River.  Operation of the Tennessee Creek and Bear Creek developments is coordinated with the operation of the Cedar Cliff development.  The Bear Creek and Tennessee Creek powerhouses typically operate during the afternoon to support system loads and to refill Cedar Cliff Lake for off-peak generation and water releases.  Duke estimates that the average annual generation of the East Fork Project is 94,710 MWh.

Under the current license, as amended on May 5, 1999, Duke provides a minimum continuous flow of 10 cfs from the Cedar Cliff powerhouse.

Duke proposes to continue the current mode of operation, as modified by the terms of the TCST SA, which establishes new lake level requirements.  Duke proposes to provide a continuous minimum flow of 10 cfs from December 1 to June 30 and 35 cfs from July 1 to November 30 from the Cedar Cliff powerhouse into Cedar Cliff Creek.  It has also agreed to provide a continuous year-round minimum flow of 6 cfs from Wolf Creek dam into the Wolf Creek bypassed reach.  The Cedar Cliff release would require Duke to either retool or replace the existing flow valve at the Cedar Cliff powerhouse so that it is capable of releasing up to 35 cfs as calibrated and metered at the valve.  The Wolf Creek release would require Duke to install a flow valve at Wolf Creek dam that is capable of releasing up to 6 cfs as calibrated and metered at the valve.

Duke also agreed to operate according to its normal generating schedule except during the primary angling period and primary boating periods as specified in the TCST SA.  The specific requirements of these releases are discussed in more detail in the next section. 

c.
Description of Project Boundary:
The East Fork Project boundary includes approximately 1,462.28 acres of land.  Of this acreage, most of the land is owned by Duke, but a “small amount” (Duke, 2004e) of land is administered by the FS as part of the Nantahala National Forest.  

The project boundary encompasses the Wolf Creek, Tanasee Creek, Bear Creek, and Cedar Cliff reservoirs; the dams and dikes that impound the reservoirs; the main water conveyance tunnels and penstocks from the dams to the powerhouses; project access roads; project transmission lines; the powerhouses; and tailrace areas.  

The project boundaries around the reservoirs are typically located at a contour elevation of 10 feet above the maximum pond elevation of each reservoir.  This provides a buffer area of at least 20 to 50 feet horizontally from the water’s edge, although the distance depends on the slope of the lands surrounding the reservoir.  The Wolf Creek and Tanasee Creek reservoirs have surface areas of 183 acres and 40 acres, respectively, at a common maximum pond elevation of 3,080 feet.  The Bear Creek reservoir has a surface area of 476 acres at maximum pond elevation 2,560 feet.  The Cedar Cliff reservoir has a surface area of 121 acres at maximum pond elevation 2,330 feet.   

The remaining 642.28 acres of land surrounds the reservoirs and other project features.  
d.
Project Safety:
The project has been operating for over 25 years under the existing license.  During this time, Commission staff has conducted operational inspections focusing on the continued safety of the structures, identification of unauthorized modifications, efficiency and safety of operations, compliance with the terms of the license, and proper maintenance.  In addition, the project has been inspected and evaluated every 5 years by an independent consultant, and a consultant’s safety report has been submitted for Commission review.  As part of the relicensing process, the Commission staff would evaluate the continued adequacy of the proposed project facilities under a new license.  Special articles would be included in any license issued, as appropriate.  Commission staff would continue to inspect the project during the new license term to assure continued adherence to Commission-approved plans and specifications, special license articles relating to construction (if any), operation and maintenance (O&M), and accepted engineering practices and procedures.

e.
Duke’s Proposed Environmental Measures:

Duke proposes the following environmental measures for the East Fork Project consistent with the TCST SA.

Water Resources

· Maintain Tanasee Creek, Wolf Creek, Bear Creek, and Cedar Cliff lakes within the normal operating ranges as defined in article 401(B) of the TCST SA; monitor actual levels with existing float-operated gages or suitable replacement gages calibrated within 60 days following license issuance and at least once every 2 years thereafter; and make best efforts to achieve the normal target elevations, which range from a normal minimum elevation of 83 feet in December, January, and February, to 100 feet in May through October at Tanasee Creek and Wolf Creek lakes; from 91 feet in January through March to 100 feet in May through October at Bear Creek lake; and from 96 to 100 feet year round at Cedar Cliff Lake.

· Temporarily vary from normal operating ranges if required by conditions beyond Duke’s control by operating or maintenance needs, but any temporary variance shall be in accordance with the low inflow protocol (LIP) or the hydro project maintenance and emergency protocol (HPMEP) (attachments B and C, respectively).
· When sediment must be mechanically removed or the reservoirs must be drawn down, consult and reach agreement with NCWRC, FWS, the FS, NCDENR, the Corps, and NCDWQ concerning reasonable and necessary measures to minimize environmental effects, prior to taking action.*

· Provide minimum flows from the East Fork Project as follows:  (a) 10 cfs during non-generation hours from December 1 through June 30 of each year and 35 cfs from July 1 through November 30 of each year from the Cedar Cliff powerhouse, and (b) 6 cfs from January 1 through December 31 of each year into the Wolf Creek bypassed reach from Wolf Creek dam.

· Consult with agencies and file a minimum flow plan for Commission approval within 6 months of licensing.

· Temporarily vary from the minimum flows if required by conditions beyond Duke’s control, operating emergencies, or maintenance needs while remaining in accordance with the LIP and HPMEP.

Aquatic Resources
· Provide a one-time funding contribution, in-kind services, or a combination of the two for up to $40,000 for studies to determine the range and distribution of the sicklefin redhorse in the Little Tennessee, Hiwassee, and Tuckasegee rivers.*

· Provide a one-time funding contribution, in-kind services, or a combination of the two, for up to $40,000 to support a project by FWS, NCWRC, and the FS to restore the native strain of brook trout to a selected stream in the vicinity of the Tennessee Creek Hydro Station.*

Terrestrial Resources
· Within 1 to 15 years of issuance of new licenses for the East and West Fork projects, provide each of Cherokee, Clay, Jackson, Macon, and Swain counties $40,000 to implement the Duke-selected initiatives from a prioritized list identified by each county's Soil and Water Conservation District (SWCD) board to (a) make physical improvements to protect soil and water resources (b) educate landowners and school children on proper soil and water conservation practices, or (c) improve soil or water conservation programs that affect lands draining into the East and West Fork projects or to the areas between the East and West Fork projects and Tennessee Valley Authority (TVA) reservoirs.*

· Within 15 years of licensing, provide a total of $200,000 to support Duke-selected riparian habitat enhancement projects.*

· Within 1 year of issuance of new licenses, purchase and convey the 150-acre tract of land identified in attachment J of the TCST SA to the FS.*

Recreational Resources
Facilities

· Provide trash collection and lighting at the Wolf Creek Lake public boating access area.

· Construct a fishing trail along the Wolf Creek bypassed reach downstream to Tennessee Creek powerhouse.

· Develop tote and float boating access at Tanasee Creek reservoir.

· Formalize day-use area on NFS land at Tanasee Creek reservoir including parking for up to five cars, picnic areas, and trails to dispersed camping and bank fishing sites.

· At the Bear Creek Lake public boating access area, rebuild the existing boat launch ramp with an extension if needed to make it usable at reservoir elevation 92.0 feet.

· Improve the Bear Creek Lake public boating access area by paving the access road and parking lot and providing lighting, a toilet, a bank fishing area, a barrier-free dock, and trash collection.

· Reimburse the FS up to $25,000 for construction of primitive, scattered camping sites on NFS lands along Wolf Creek and Bear Creek lakes. 

· Provide lighting at the existing Cedar Cliff Lake public boating access area.

· Construct wildlife viewing platforms at each of the four project reservoirs, if located on Duke-owned land, or provide funding for construction at a cost not to exceed $5,000 each.

· Construct a public boat launch and gravel parking area downstream of Cedar Cliff powerhouse on the East Fork near Shook Cove and a corresponding take-out area downstream of the launch site.

· Construct a public boat launch and gravel parking area at Jackson County's East Laporte Park.

· Construct an upstream take-out and downstream put-in for drift boat and canoe access at Cullowhee dam.

· Construct a public boat launch and gravel parking area in or just upstream of the delayed trout harvest section of the Tuckasegee River.

· Construct public boat launch and gravel parking area in the Barker’s Creek section.

· Construct a public launch and gravel parking area in the Whittier section.

Other Planning and Facilities Improvements

· Work with TCST members to prioritize other known recreation initiatives in Jackson County, and contribute $350,000 toward implementation of Duke-selected initiatives from the prioritized list.*

· To plan for these facilities, consult with agencies and interested parties to prepare a recreation facilities plan filed with the Commission for approval.

Flows
Within 1 year of issuance of new license:  
(1) Operate the project to provide the normal generation to schedule to support recreation (NGSSR) for recreational releases at or above the best efficiency flow to the mainstem Tuckasegee as prescribed for the primary angling periods and the primary boating periods as defined in the TCST:*  (a) During the primary angling periods (first weekend after Labor Day through the last weekend of October and April 1 through the first weekend of June), the preferred flows are at or below about 500 cfs as measured at the Dillsboro gage; (b) during the primary boating periods (after the first weekend of June through Labor Day), flows of 800 cfs as measured at the Dillsboro gage are preferred; and (c) when the projected baseline river flow (flow at Dillsboro gage without NGSSR releases) is expected to average more than 500 cfs from 10:30 a.m. to 4:30 p.m., reduce or eliminate specific recreation flow releases.
(2) If requester has consulted with TGA and NCWRC, consider on a case-by-case basis additional recreational releases (from generation) to support special events.*
(3) If requester has consulted with TGA and NCWRC, consider on a case-by-case basis requests to temporarily alter the NGSSR for special events.*
(4) Temporarily vary from the recreational releases if required by conditions beyond Duke's control but remain in accordance with the LIP or HPMEP.*
(5) Convene in October a recreation schedule-planning meeting with interested parties
 to define the recreation flow schedule for the next calendar year.*
(6) In October following five full recreation seasons, convene a meeting among both the East and West Fork projects interested parties to evaluate the recreation releases over the previous 5 years to identify potential mutually agreeable improvements.*
(7) Continue to provide an employee to serve as a primary point of contact for recreation issues.*

Public Information

· Continue to provide on the Duke website:  actual reservoir levels; the normal operating ranges; recent reservoir level histories; near-term reservoir level projections; and special messages for all East Fork Project reservoirs.*

· Continue to provide actual reservoir levels for all East Fork Project reservoirs and special messages on Duke’s telephone information line.*

· Communicate special messages concerning modifications to East Fork Project reservoir level operating bands per the LIP and HPMEP.*

· Maintain the generation schedule for the Cedar Cliff powerhouse on the Duke telephone line and website.

· Communicate special messages for Cedar Cliff powerhouse per the LIP and HPMEP.

· Establish a hotlink on the Duke website to access real-time USGS water level gages.*

· Reimburse USGS for reactivation and O&M of USGS gage no. 03510500 at Dillsboro and USGS gage no. 03508000 located downstream of the Highway 107 Bridge at Tuckasegee.*

· Provide, in conjunction with NCWRC, FWS, and FOLGA, lake access recreational information signs and wildlife information for eight sites (up to $10,000 each).*

· Work with NCWRC to provide river access recreation information including the dangers of rapidly rising water.*

· Follow improvements in communication technology and infrastructure to enhance the delivery of reservoir and flow information.*

· Beginning in the first calendar year following license issuance, provide annually to NCDWR, NCDWQ, FWS, and the FS and file with the Commission no later than May 31, a report containing (1) a table of the elevations of Wolf Creek Lake, Tanasee Lake, Bear Creek Lake, and Cedar Cliff Lake on a daily basis during the previous calendar year, (2) certification that the minimum flow release requirements of article 404 of the TCST SA were met, and (3) certification that the recreational flow release requirements from the East Fork Project powerhouses of article 405 of the TCST SA were met.

· Explain any deviations of reservoir levels outside the normal operating range for each reservoir, the minimum flows, or the recreational flow releases.

Land Use and Aesthetics

· Continue implementation of the lake and shoreline management program, including the shoreline classification maps, lake use restrictions, vegetation management requirements, and the shoreline management guidelines.*
· Support others that may organize an annual "reservoir-wide clean up" on Wolf Creek Lake, Bear Creek Lake, Cedar Cliff Lake, and/or Lake Glenville and/or an annual river clean up on the mainstem Tuckasegee River.*

· Work with local law enforcement officials to address safety and security issues.*

Cultural Resources

· Ensure adequate measures are in place to protect against the unauthorized release of any maps or other information that reveals the physical location of any cultural resource sites.

· Within 2 years following license issuance, consult with the North Carolina State Historic Preservation Officer (SHPO), the EBCI Tribal Historic Preservation Officer (THPO), and the FS to develop and implement a Historic Properties Management Plan (HPMP).
Cost Sharing

· Share the benefits of any additional cost share funding Duke receives, beyond any funding already accounted for, to help reduce its costs associated with recreation facilities construction, USGS gage reactivation, and other communications improvements as previously described.*

· Provided all the local government stakeholder team members on the TCST are parties to the SA, contribute 50 percent to the other recreation planning and facilities improvements activity; 30 percent to the riparian habitat enhancement activity; and 20 percent to the soil and water conservation enhancement activity.

· If any of the original TCST team members from local governments are not parties to the SA, will contribute 70 percent to the riparian habitat enhancement activity and 30 percent to the soil and water conservation enhancement activity.*
2.
Proposed Action with Additional Staff-recommended Measures
· Adjust the project boundary, as necessary, to incorporate existing and new recreation facilities.
· Within 1 year of license issuance, prepare a shoreline management plan consistent with Commission guidance (FERC, 2001), and file the plan with the Commission for approval.
· Address in the East Fork Project HPMP the procedures that would occur if the planned reservoir drawdowns are to be more than 5 vertical feet.
3.
No Action 
Under the no-action alternative, the East Fork Project would continue to operate under the terms and conditions of its existing license.  No new environmental measures would be implemented.  We use this alternative to establish baseline environmental conditions for comparison with other alternatives.

B.
west fork project
1.
Proposed Action
a.
Project Facilities:
The West Fork Project comprises the Thorpe and Tuckasegee developments.  The Thorpe development consists of (1) an earth core and rockfill dam, 900 feet long with a maximum height of 150 feet (Glenville dam); (2) a rockfill saddle dam, 410 feet long with a maximum height of 122 feet located approximately 500 feet to the left of the Thorpe dam left abutment; (3) a spillway, located approximately 200 feet to the right of the Thorpe dam right abutment, that includes two 25-foot-wide by 12-foot-high Taintor gates and six erodible fuse plug sections separated by concrete walls with a total length of 224 feet; (4) a 1,462-acre reservoir, with a maximum reservoir elevation of 3,491.75 feet and a useable storage capacity of 20,100 acre-feet; (5) a low-level bypass, located in the right abutment of Thorpe dam, used during construction that includes two sluice gates and a 9-foot diameter bypass tunnel through the dam; (6) a power intake with trashracks having a 1.25-inch clear bar spacing and two motor operated sluice gates; (7) a 16,287-foot-long power conveyance consisting of three sections of tunnel that vary in six from 12-foot by 12-foot unlined sections to 7-foot-diameter steel-lined sections, two sections of steel pipe and a steel penstock section that decreases from 8 to 6 feet in diameter and terminates in two nozzles; (8) a 102-foot-long by 50-foot-wide concrete and brick powerhouse containing one horizontal impulse-type generating unit with an installed capacity of 15.5 MW and a hydraulic capacity of 270 cfs; (9) a 0.9 mile-long 6.6-kV transmission line that connects the Thorpe development to Tuckasegee powerhouse; and (10) appurtenant facilities.  The Thorpe development has a 6.43-mile-long bypassed reach (on the West Fork of the Tuckasegee River) just downstream of the Thorpe dam that bypasses the Thorpe tunnels, pipelines, and powerhouse.
The Tuckasegee development consists of (1) a concrete arch dam, 254 feet long with a maximum height of 61 feet (Tuckasegee dam), which includes a 233.5-long spillway with twenty-three 9.03-foot-wide flashboards, one 18.28-foot-wide flashboard, and one 7.54-foot-wide trashrack, all 3 feet high; (2) a 7.9-acre reservoir, with a maximum reservoir elevation of 2,278.75 feet and a useable storage capacity of 35-acre-feet; (3) a power intake with trashracks having a 1.25-inch clear bar spacing and one 25-foot-high by 25-foot-wide Taintor gate; (5) a power conveyance consisting of a 3,246-foot-long pressure tunnel that is mostly unlined and approximately 9 feet in diameter, a vertical surge tank that is 15 feet in diameter, and a 198-foot-long penstock that is approximately 9 feet in diameter; (6) a 32-foot-long by 26.5-foot-wide concrete powerhouse containing one vertical Francis-type generating unit with an installed capacity of 2.6 MW and a hydraulic capacity of 360 cfs; and (7) appurtenant facilities.  The Tuckasegee development has a 1.24-mile-long bypassed reach (on the West Fork of the Tuckasegee River) just downstream of the Tuckasegee dam that bypasses the Tuckasegee tunnels, pipelines, and powerhouse.  

The West Fork Project includes a 0.9-mile-long 6.6-kV transmission line that connects the Tuckasegee powerhouse to the Thorpe powerhouse and interconnects at a substation immediately adjacent to the Thorpe powerhouse.

b.
Existing and Proposed Project Operations:
The Lake Glenville (Thorpe development) and Tuckasegee Lake (Tuckasegee development) are maintained according to operational rule curves over the course of each year.  Lake Glenville is drawn down over the period from November to February and is refilled from February to April.  Due to the small storage capacity of Tuckasegee Lake, it is held at a near constant elevation year-round.  Therefore, Lake Glenville acts as the storage reservoir for both developments.  Tuckasegee powerhouse operates whenever the Thorpe unit is operating or if there is a flow release from the Thorpe spillway. 
The generating units are all operated as peaking units under normal flow and water conditions.  During periods of high flow and high reservoir elevation, the units are operated at maximum load, 24 hours per day, if necessary to minimize spill at the dams.  In general, under normal conditions, the units operate during set hours.  The powerhouses are operated in accordance with seasonal availability and normal operating ranges for lake levels, which are based on long-term historical records.

Daily operations are based on estimated inflows, newly established normal operating ranges for lake levels, local recreational needs, and system load and voltage support needs.  On a daily basis, the reservoirs are maintained within a prescribed normal operating range, above or below the target elevation.

The Thorpe and Tuckasegee powerhouses release water for recreational purposes during the recreation season.  This typically requires the operation of the powerhouses between the hours of 12 p.m. and 4 a.m. to allow travel time for the flows to reach the desired section of the Tuckasegee River.  Duke estimates that the average annual generation is 95,474 MWh.   

Under the current license, as amended on May 5, 1999, Duke provides a continuous minimum flow of 20 cfs, or inflow to Tuckasegee Lake, whichever is less, from a gate at Tuckasegee dam into the West Fork of the Tuckasegee River.

Duke proposes to continue the current mode of operation, as modified by the terms of the TCST SA.  New lake level requirements have been established.  Duke has agreed to continue releasing a minimum flow release of 20 cfs from Tuckasegee dam.
Duke also agreed to provide releases from the Lake Glenville Taintor gate to provide target flows of 250 cfs on specified dates and times in accordance with the TCST SA, and to operate according to their normal generating schedule except during the primary angling period and primary boating periods as specified in the TCST SA.  The specific requirements of these releases are discussed in more detail in the next section. 

c.
Description of Project Boundary:
The West Fork Project boundary includes approximately 1,953.18 acres of land owned by Duke.  The project boundary encompasses Thorpe and Tuckasegee reservoirs, the dams and dikes associated with the reservoirs, the main water conveyance tunnels and penstocks from the dams to the powerhouses, project access roads, project transmission lines, the powerhouses, and tailrace areas.  

The Thorpe reservoir has a surface area of 1,462 acres at maximum pond elevation 3,491.75 feet.  The project boundary is typically located at an elevation of 10 feet above the normal full pond elevation (i.e., the 3,501.75 foot contour).  This provides a buffer area of around the reservoir of at least 20 to 50 feet horizontally from the water’s edge, although the distance is dependent on the slope of the lands surrounding the reservoir.

Tuckasegee Lake has a surface area of 7.9 acres at maximum pond elevation 2,278.75 feet.  The project boundary is typically located at an elevation of 10 feet above the normal full pond elevation (i.e., the 2,288.5 foot contour).  This provides a buffer area around the reservoir of at least 20 to 50 feet horizontally from the water’s edge, although the distance is dependent on the slope of the lands surrounding the reservoir.

The remaining 483.28 acres of land surrounds the reservoirs and other project features.  

d.
Project Safety:
The project has been operating for over 25 years under the existing license and, during this time, Commission staff has conducted operational inspections focusing on the continued safety of the structures, identification of unauthorized modifications, efficiency and safety of operations, compliance with the terms of the license, and proper maintenance.  In addition, the project has been inspected and evaluated every 5 years by an independent consultant, and a consultant’s safety report has been submitted for Commission review.  As part of the relicensing process, the Commission staff would evaluate the continued adequacy of the proposed project facilities under a new license.  Special articles would be included in any license issued, as appropriate.  Commission staff would continue to inspect the project during the new license term to assure continued adherence to Commission-approved plans and specifications, special license articles relating to construction (if any), O&M, and accepted engineering practices and procedures.

e.
Duke’s Proposed Environmental Measures:
Duke proposes the following environmental measures for the West Fork Project consistent with the TCST SA.

Water Resources

· Use the existing float-operated gages or suitable replacement gages to monitor the actual levels of the project reservoirs, and calibrate these gages within 60 days following issuance of the license and at least once every 2 years thereafter.

· Duke may temporarily vary from the normal operating range if required by conditions beyond the licensee's control by operating or maintenance needs while remaining in accordance with the LIP or HPMEP.

· Duke will maintain the level of Tuckasegee Lake as needed to provide minimum flow.

· When sediment must be mechanically removed or the reservoirs must be drawn down, consult and reach agreement with NCWRC, FWS, the FS, NCDENR, the Corps, and NCDWQ concerning reasonable and necessary measures to minimize environmental effects, prior to taking action.

Aquatic Resources

· Continue to provide a continuous minimum flow of 20 cfs or inflow, whichever is less, from Tuckasegee Lake into the West Fork of the Tuckasegee River at Tuckasegee dam from January 1 through December 31 of each year to maintain aquatic habitat.

· Duke may temporarily vary from the minimum flow if required by conditions beyond the licensee's control or by operating emergencies or maintenance needs while remaining in accordance with the LIP or HPMEP.

· Duke shall calibrate with the existing staff gage just upstream of the powerhouse within 60 days following license issuance and at least once every 2 years thereafter.

Recreational Resources
Facilities

· Consult with agencies to prepare a recreation facilities plan and file with the Commission for approval.

· At each of the two existing public boating access areas at Lake Glenville, provide a pump-and-haul toilet, a barrier-free dock, lighting, and trash collection.

· Construct facilities to provide adequate access to the Glenville bypassed reach, including parking for at least five cars and a trail from Thorpe dam to High Falls.

· Construct a wildlife viewing platform along Lake Glenville at a cost not to exceed $5,000.

· Provide public bank fishing areas with trails at the powerhouse public boating access area and the new swimming area.

· Provide a public swimming area including a beach, marked boundaries within the reservoir, and a gravel parking area on Duke property just west of Thorpe dam.

· At Lake Glenville, reconfigure the entrance road and partner with NCWRC to remove a boulder in the reservoir at the powerhouse access area in cooperation with NCWRC. 

· Construct a boating take-out area and parking for at least five cars on Duke property at the headwaters of Tuckasegee Lake. 

· Construct a bank fishing trail extending from the boating take-out along the West Fork (Glenville) bypassed reach.

· Construct a public boat launch and gravel parking area at the Tuckasegee powerhouse, if necessary property rights can be secured.

· Construct an upstream take-out and downstream put-in for drift boat and canoe access at Cullowhee dam.

· Construct a public boat launch and gravel parking area in or just upstream of the delayed trout harvest section of the Tuckasegee River. 

· Construct a public boat launch and gravel parking area in the Barker's Creek section.

· Construct a public boat launch and gravel parking area in the Whittier section.

· Work with stakeholder team members to prioritize known recreation initiatives including greenway facilities and the Andrews Park Master Plan.  Select initiatives from the list to received funding from Duke ($350,000).*
Flows
Within 1 year of issuance of new license:  
(1) Operate the project to provide the NGSSR for recreational releases at or above the best efficiency flow to the mainstem Tuckasegee as prescribed for the primary angling periods and the primary boating periods as defined in the TCST:  (a) during the primary angling period provide:  Saturday and Sunday 1 week prior to Memorial Day weekend, Saturday and Monday of Memorial Day weekend and 3 of 4 Saturdays in September and October plus Tuesday, Friday, Saturday for the period between Memorial Day weekend through the first weekend in June for 6 hours, timed to arrive at the reactivated Dillsboro gage at approximately 10:30 a.m.; and (b) during the primary boating period, the NGSSR for 3 out of 4 weeks will be: Tuesday, Friday, Sunday for 6 hours, time to arrive at the reactivated Dillsboro gage at about 10:30 a.m.  During this time period, the NGSSR for 1 out of 4 weeks will be Tuesday, Friday, and Saturday for 6 hours, timed to arrive at the Dillsboro gage at about 10:30 a.m.

(2) Duke shall also adjust for significant baseline flows by checking the river flow on a daily basis at the Dillsboro gage, then projecting the expected river flow at the Dillsboro gage during the next generation release.  When the expected flow without the generation release is expected to average more than 500 cfs over the period from 10:30 a.m. to 4:30 p.m., Duke may reduce or eliminate specific recreation flow releases for that day.

(3) If requester has consulted with TGA and NCWRC, consider on a case-by-case basis additional recreational releases (from generation) to support special events.*

(4) If requester has consulted with TGA and NCWRC, consider on a case-by-case basis requests to temporarily alter the NGSSR for special events.*

(5) Temporarily vary from the recreational releases if required by conditions beyond Duke's control but remain in accordance with the LIP or HPMEP.*

(6) Convene in October a recreation schedule-planning meeting with interested parties
 to define the recreation flow schedule for the next calendar year.*

(7) In October following five full recreation seasons, convene a meeting among both the East and West Fork projects interested parties to evaluate the recreation releases over the previous 5 years to identify potential mutually agreeable improvements.*

(8) Continue to provide an employee to serve as a primary point of contact for recreation issues.*

· Within 1 year of license issuance, provide recreation flows in the Glenville bypassed reach using a Taintor gate at Thorpe dam according to the following schedule:  (1) release water for 6 hours per day for one Saturday and one Sunday per year in April.  Target flow would be about 250 cfs each day beginning at 10:00 a.m.; (2) provide five total weekday releases per year for 6 hours each, scheduled on days in the months of May through September.  Target flow rate would be approximately 250 cfs each day beginning at 10:00 a.m.; (3) target flow rates above are for flow rates at the put-in point; (4) any variances in these flows would be in accordance with the LIP or HPMEP; (5) in October of each year of the license term, Duke will convene a recreation schedule planning meeting with the interested parties to define the recreation flow schedule for the next calendar year; (6) in October following the first five full recreation seasons, convene a meeting with the interested parties to evaluate the recreational releases over the previous 5 years to identify potential mutually agreeable improvements; and (7) continue to provide an employee to serve as a primary point of contact for recreation issues. 

Public Information

· Provide, in conjunction with NCWRC, FWS, the FS, and FOLGA, lake access recreational information signs and wildlife information for eight sites (up to $10,000 each).*

· Evaluate future communications technology advancements over the term of the license.

· Establish a communications working group from interested members of the TCST to evaluate the audiences and needs for additional recreation information relative to the West Fork Project, including (1) signage at points of public access; (2) a recreation brochure; (3) a staff gage at the put-in point on the West Fork bypassed reach to provide boaters and Duke operators with field indications for flow rates; and (4) a wildlife checklist or poster.

· Reimburse USGS for operation and maintenance of gage no. 03510500.

· Beginning in the first calendar year following license issuance, Duke shall provide to the resource agencies and file with the Commission, an annual report documenting (1) daily elevations of Lake Glenville (2) certification that the minimum flow release requirements were met, (3) certification that the recreational flow release requirements from the West Fork Project powerhouses were met and (4) certification that the recreational flow release requirements from Thorpe dam were met and an explanation for any deviations from these requirements.

Land and Aesthetic Resources

· Continue to implement the shoreline management program per article 408 of the TCST SA.

Cultural Resources

· Ensure adequate measures are in place to protect against the unauthorized release of any maps or other information that reveals the physical location of any cultural resource sites.

· Within 2 years following license issuance, consult with the North Carolina SHPO and the EBCI THPO to develop and implement an HPMP.

2.
Proposed Action with Additional Staff-recommended Measures
· Adjust the project boundary, as necessary, to incorporate existing and new recreation facilities.
· Within 1 year of license issuance, prepare a shoreline management plan in accordance with Commission guidance (FERC, 2001) for approval by the Commission.

· Prepare and submit for Commission approval a plan to monitor the ecological effects of warmwater recreational flow releases from a Taintor gate at Thorpe dam to the West Fork bypassed reach.  Present the finding at the proposed October recreation schedule planning meeting to assess whether the biological consequences are worth the benefits of recreation flow releases in the West Fork bypassed reach.  

3.
No Action

Under the no-action alternative, the West Fork Project would continue to operate under the terms and conditions of its existing license.  No new environmental measures would be implemented.  We use this alternative to establish baseline environmental conditions for comparison with other alternatives.

C.
dillsboro surrender
1.
Proposed Action
a.
Project Facilities:
The Dillsboro Project consists of (1) a concrete masonry dam, 310 feet long with a maximum height of 12 feet, which includes (a) a concrete, non-overflow section, (b) a 14-foot-long uncontrolled spillway section, (c) a 20-foot-long spillway section with two 6-foot-wide spill gates, (d) a 197-foot-long uncontrolled spillway section, (e) an 80-foot-long intake/powerhouse section with three intake bays, each consisting of a reinforced concrete flume and trashracks having a clear bar spacing varying from 2.0 to 3.38 inches, and (f) a short 10-foot-wide concrete, non-overflow section; (2) a 0.8-mile-long, 15-acre impoundment at elevation 1,972.00 feet with no usable storage; (3) a powerhouse containing two vertical Francis-type generating units, one with an installed capacity of 175 kilowatts (kW) and a hydraulic capacity of 228 cfs and one with an installed capacity of 50 kW and a hydraulic capacity of 56 cfs; and (4) appurtenant facilities.  There is no bypassed stream reach.

b.
Existing and Proposed Project Operations:
The Dillsboro Project operates in a run-of-river (ROR) storage mode, maintaining the headpond within 6 inches of full pond elevation.  Project operation depends on available flow in the Tuckasegee River, which is regulated by the upstream East and West Fork projects.  Duke estimates the average annual generation from the project is 912 MWh.

Duke proposes to surrender its license for the Dillsboro Project.  Duke also proposes to decommission the facility and remove the powerhouse and dam, restoring the river to its pre-project condition. 
c.
Description of Project Boundary:
The Dillsboro Project boundary includes about 17 acres of land owned by Duke.  The project boundary encompasses the Dillsboro reservoir, dam, powerhouse, and tailrace areas.  

The reservoir has a surface area of 15 acres at maximum pond elevation 1,972 feet, leaving 2 acres of lands surrounding the reservoir and other project features.  The project boundary is typically located at the normal full pond elevation (i.e., the 1,972-foot contour).
d.
Project Safety:

The project has been operating for more than 25 years under the existing licenses.  During this time, Commission staff has conducted operational inspections focusing on the continued safety of the structures, identification of unauthorized modifications, efficiency and safety of operations, compliance with the terms of the license, and proper maintenance.  As part of any surrender, the Commission would ensure that the removal of project facilities is performed in a safe manner and that the site is restored to pre-project conditions.  
e.
Duke’s Proposed Environmental Measures:
· Remove the existing Dillsboro dam and powerhouse to grade, restoring the river to its assumed pre-dam bank-to-bank width and depth.  The removal plan would detail the sequence of steps; the schedule; quantities of materials to be removed and disposed; disposal procedures; safety precautions; flow control procedures; and all details of construction, demolition and transportation.  This plan would be prepared in consultation with the resource agencies and filed with the Commission for approval prior to implementation.

· To control sediment erosion and transport below the dam during the demolition process, develop a sediment management plan that promotes natural and phased sediment transport using high operational flows and natural high water events at intervals through the demolition process.

· Prior to commencing dam removal, prepare, in consultation with NCWRC, FWS, NCDWQ, NCDWR, and EBCI, an environmental monitoring plan.  This monitoring plan would include a pre-removal phase to establish baseline conditions for water quantity and quality; aquatic resources; botanical and wildlife resources; rare, threatened, and endangered species; cultural resources; recreation resources; and land use and aesthetic resources.  

· During dam removal and demolition, implement a specific program associated with compliance with regulatory standards as well as safety procedures.  The procedures would include photographic documentation; water quality sampling; sediment deposition measurement; bank erosion monitoring and stabilization; monitoring by an EBCI THPO to document the exposure of any resources of cultural significance; monitoring of the little brown bats displaced from the powerhouse; and monitoring of Appalachian elktoe mussels relocated upstream of the reservoir.

· Implement post-removal monitoring to determine the specific physical, chemical, and biological changes in the project area.  Fund the post-removal monitoring for the first 2 years of an anticipated 4 or 5 year program.  The post-removal monitoring would include photographic documentation; documentation of physical stream changes; bank and sediment stabilization and revegetation; upstream and downstream changes in aquatic life; Ephemeroptera, Plecoptera, and Trichoptera (EPT) taxa
 richness; monitoring of the relocated mussel population; water quality and riparian development.

Terrestrial Resources and Threatened and Endangered Species

· After consultation under the ESA and completion of an incidental take statement (because the Appalachian elktoe is an endangered species), initiate a plan for relocating the population.  This includes laying out a sampling grid, conducting sequential depletion surveys, capturing the mussels from below the dam and relocating them to the upstream shoal area, where a population of mussels already resides.  Delineate and record the relocation site boundaries using global positioning system technology, and permanently demarcate them for future monitoring.  Conduct the relocation program in the fall prior to the initiation of dam removal the following winter/spring.

· Prior to the dismantling of the powerhouse as proposed, erect bat houses in the general vicinity.  Net any bats that remain in the powerhouse when dismantling begins.

· Refrain from tree harvesting around the Dillsboro reservoir to preserve potential roost sites for the Indiana bat.

· For 1 year following completion of dam removal and powerhouse decommissioning, convey to the town of Dillsboro all its property associated with the Dillsboro Project.  If the town fails to complete conveyance within 1 year, offer property to Jackson County.

Recreational Resources

· Provide a public boat launch and gravel parking area in the vicinity of the Tuckaseigee Water and Sewer Authority's property just upstream of Dillsboro reservoir.

Cultural Resources

· Conduct a Phase I archaeological survey following dam removal under the supervision of an EBCI THPO.

3.
No Action

Under the no-action alternative, the Dillsboro Project would continue to operate under the terms and conditions of its existing license.  The dam and powerhouse would not be removed and no new environmental measures would be implemented.  We use this alternative to establish baseline environmental conditions for comparison with other alternatives.
D.
Bryson Project

1.
Proposed Action

a.
Project Facilities:
The Bryson Hydroelectric Project consists of (1) a concrete multiple arch dam, 341 feet long with a maximum height of 36 feet, including: (a) a concrete, non-overflow section, (b) two gravity spillway sections, each surmounted by a 16.5-foot-wide by 16-foot-high Taintor gate, (c) an uncontrolled multiple-arch spillway with four bays, and (d) an integral intake and powerhouse structure with three intake bays, each consisting of an 8.5-foot-diameter steel intake pipe with a trashrack having a clear bar spacing of between 2.25 to 2.5 inches; (2) a 1.5-mile-long, 38-acre impoundment at elevation 1,828.41 feet with no useable storage; (3) two vertical Francis-type generating units, one with an installed capacity of 480 kW and a hydraulic capacity of 263 cfs and one with an installed capacity of 500 kW and a hydraulic capacity of 263 cfs; and (4) appurtenant facilities.  There is no bypassed reach for the project.
b.
Existing and Proposed Project Operations:
The Bryson Project operates semi-automatically via float controls which control the unit wicket gates automatically.  The units are currently put on-line and off-line manually.  Duke Power operates the project in a ROR mode with the reservoir (Ela reservoir) water level being maintained within 6 inches of full pond elevation.  Project operation is dependent on available flow in the Oconaluftee River.  Duke estimates that the average annual generation from the project is 5,534 MWh.  Duke uses the Bryson Project facilities to generate electricity for use by retail customers living in the Duke-Nantahala Area.  The project currently releases a minimum flow of 82 cfs, or inflow if less, at all times past Bryson dam.

Duke proposes to continue the current mode of operation using a programmable logic controller (PLC) to control the units and the Taintor gates.  It also proposes to provide a minimum flow equal to the September median flow (204 cfs) during reservoir refill periods. 

c.
Description of Project Boundary:
The Bryson Project boundary includes about 42 acres of land owned by Duke.  The project boundary encompasses the reservoir, dam, project access roads, project switchyard, powerhouse, and tailrace areas.  

The reservoir has a surface area of 38 acres at maximum pond elevation 1,828.41 feet, leaving 4 acres of lands surrounding the reservoir and other project features.  The project boundary is typically located at the normal full pond elevation (i.e., the 1,828.41-foot contour).
d.
Project Safety:
The project has been operating for over 25 years under the existing license.  During this time, Commission staff has conducted operational inspections focusing on the continued safety of the structures, identification of unauthorized modifications, efficiency and safety of operations, compliance with the terms of the license, and proper maintenance.  In addition, the project has been inspected and evaluated every 5 years by an independent consultant, and a consultant’s safety report has been submitted for Commission review.  As part of the relicensing process, the Commission staff would evaluate the continued adequacy of the proposed project facilities under a new license.  Special articles would be included in any license issued, as appropriate.  Commission staff would continue to inspect the project during the new license term to assure continued adherence to Commission-approved plans and specifications, special license articles relating to construction (if any), O&M, and accepted engineering practices and procedures.

e.
Duke’s Proposed Environmental Measures:
Duke proposes the following environmental measures for the Bryson Project.

· Maintain stable reservoir levels within 6 inches of full pond using a PLC to control the Taintor gates.

· Operate the Bryson Project so as to minimize the need to draw down the reservoir to mechanically remove sediment, and when sediment must be mechanically removed, or the reservoir drawn down, consult with the agencies to reach agreement on reasonable and necessary measures to minimize environmental effects.
· Continue to remove man-made trash from the intake racks, and properly dispose of it in accordance with the project’s trash removal plan.  

· Develop and implement a long-term sediment management plan that will incorporate trashrack maintenance guidelines, debris/sediment management and removal, and guidelines for emergency drawdown including procedures, timing, rates of drawdown and refilling, and agency notification. 

· During reservoir refill periods, provide a minimum flow of 204 cfs (September median) to preserve adequate downstream flows.
 

Terrestrial Resources

· Install and maintain wood duck nesting boxes in the project area.

Land Use and Aesthetics

· Continue to implement a project reservoir and land management plan along with a shoreline management guidelines per attachment D of the TCST SA, that incorporates permitting guidelines pertaining to the use of the project property in accordance with the standard land use articles and guidelines that address, among other things:

· activities pertaining to the use of islands;
· water pumps and water removal;
· commercial operations;
· vegetation and protective buffers;
· protection of shallow water habitat and riparian areas for a variety of fish and wildlife; and
· prohibited acts or activities. 
Recreational Resources

· Develop a canoe portage around the dam with a walking path when EBCI allows public boating on the Oconaluftee River within the reservation.
Cultural Resources

· Within 2 years following license issuance, consult with the North Carolina SHPO and the EBCI THPO to develop and implement an HPMP.
2.
Proposed Action with Additional Staff-recommended Measures
· Operate the project in ROR mode, maintaining the reservoir water level within 0.1 foot of full pond 99 percent of the time and within 0.3 foot of full pond 100 percent of the time.
· Adjust the project boundary, as necessary, to incorporate existing and new recreation facilities.
· Within 1 year of license issuance, prepare a shoreline management plan consistent with Commission guidance (FERC, 2001), and file the plan with the Commission for approval.

3.
No Action

Under the no-action alternative, the Bryson Project would continue to operate under the terms and conditions of its existing license.  No new environmental measures would be implemented.  We use this alternative to establish baseline environmental conditions for comparison with other alternatives.
E.
Alternatives Considered but Eliminated from Detailed Study

1.
Federal Government Takeover

We do not consider federal takeover to be a reasonable alternative for the Tuckasegee Projects.  Federal takeover of the projects would require congressional approval.  While that fact alone would not preclude further consideration of this alternative, there is currently no evidence showing that a federal takeover should be recommended to Congress.  No party has suggested that federal takeover would be appropriate, and no federal agency has expressed interest in operating the projects.  

2.
Nonpower License

A nonpower license is a temporary license the Commission would terminate whenever it determines that another governmental agency will assume regulatory authority and supervision over the lands and facilities covered by the nonpower license.  At this point, no agency has suggested a willingness or ability to do so.  No party has recommended a nonpower license, and we have no basis for concluding that the projects should no longer be used to produce power.  Thus, we do not consider a nonpower license a realistic alternative to relicensing in this circumstance.  

3.
Project Retirement

The retirement alternative for the East Fork, West Fork, and Bryson projects would involve (1) denial of Duke’s license applications; (2) surrender and termination of project operations with appropriate conditions; and (3) cessation of power generation at the projects and securing or removing some or all of the project-related structures and generating equipment.  Under a project retirement alternative, the energy currently generated by the projects would be lost; historically, the Tuckasegee Projects have annually produced an average of about 196,630 MWh
 of electricity.  There also would be substantial costs involved in retiring the project powerhouses, penstocks, and appurtenant facilities, and the environmental enhancements at the East Fork, West Fork, and Bryson projects currently proposed by Duke would be foregone.
IV.
CONSULTATION AND COMPLIANCE
A.
Consultation
The Commission's regulations require applicants to consult with appropriate state and federal environmental resource agencies, Native American tribes, and the public before filing a license application.  This consultation is the first step in complying with the Fish and Wildlife Coordination Act, the ESA, the National Historic Preservation Act (NHPA), and other federal statues.  Pre-filing consultation must be completed and documented in accordance with the Commission's regulations.

1.
Scoping
Before preparing this EA, we conducted scoping, including scoping meetings, for each of the projects to determine what issues and alternatives should be addressed.  We distributed a scoping document to interested agencies and other prior to the scoping meetings.  The recipients were given 30 days to provide comments and identify additional issues, if any, to be addressed in the EA.  At each of the scoping meetings, a court reporter recorded all comments and statements made, and these are part of the Commission's public record for the projects.
a.
East Fork Project:
The scoping document for the East Fork Project was distributed to interested agencies and others on October 29, 2004.  Four scoping meetings were held on December 8 and 9, 2004, in Sylva, North Carolina, to request oral comments on the project.  Comments were due January 10, 2005.  In addition to comments provided at the scoping meetings, the following entities provided written comments on scoping.  
	Commenting Entity
	Date Letter Filed

	Jackson County SWCD
	December 8, 2004

	Western North Carolina Alliance (WNCA)
	December 8, 2004

	Jerry DeWeese
	December 8, 2004

	WNCA
	December 8, 2004

	Thomas J. Walker
	December 8, 2004

	Jeremy Crandall
	January 1, 2005

	T.J. Krueger 
	January 4, 2005, and March 23, 2005

	FS 
	January 5, 2005

	Shane Williams
	January 5, 2005

	NCWRC
	January 7, 2005

	FWS
	January 7, 2005

	NCDENR
	January 10, 2005

	FOLGA
	January 10, 2005

	John McGrew
	January 10, 2005

	Jackson County Government
	January 10, 2005

	Buck Knob Homeowners Association
	January 10, 2005

	WNCA (2 filings)
	January 10, 2005


b.
West Fork Project:
A scoping document for the project was distributed to interested agencies and others on October 29, 2004.  Four scoping meetings were held on December 8 and 9, 2004, in Sylva, North Carolina, to request oral comments on the project.  Comments were due January 10, 2005.  In addition to comments provided at the scoping meetings, the following entities provided timely written comments on scoping. 
	Commenting Entity
	Date Letter Filed

	Thomas J. Walker
	December 8, 2004

	Jerry DeWeese
	December 8, 2004

	John Beckman
	December 8, 2004

	Jackson County SWCD
	December 8, 2004

	Glenville Community Club

	December 8, 2004

	Cullowee Forest Homeowners Association
	December 8, 2004

	T.J. Krueger 
	January 4 and March 23, 2005

	FS 
	January 5, 2005

	Shane Williams
	January 5, 2005

	NCWRC
	January 7, 2005

	FWS
	January 7, 2005

	NCDENR
	January 10, 2005

	FOLGA
	January 10, 2005

	Jackson County Government
	January 10, 2005

	Buck Knob Homeowners Association
	January 10, 2005

	WNCA (2 filings)
	January 10, 2005


c.
Dillsboro Surrender:
A scoping document for the Dillsboro Surrender was distributed to interested agencies and others on October 29, 2004.  Four scoping meetings were held on December 8 and 9, 2004 in Sylva, North Carolina, to request oral comments on the project.  Comments were due by January 10, 2005.  In addition to comments provided at the scoping meetings, the following entities provided written comments on scoping:
	Commenting Entity
	Date Letter Filed

	Thomas J. Walker
	December 8, 2004

	Jackson County SWCD
	December 8, 2004

	FS 
	January 5, 2005

	Shane Williams
	January 5, 2005

	NCWRC
	January 7, 2005

	FWS
	January 7, 2005

	NCDENR
	January 10, 2005

	FOLGA
	January 10, 2005

	Jackson County Government
	January 10, 2005

	WNCA (2 filings)
	January 10, 2005


d.
Bryson Project:
A scoping document for the project was distributed to interested agencies and others on January 28, 2003.  Two scoping meetings were held on February 10, 2004, in Franklin and Sylva, North Carolina, to request oral comments on the project.  Comments were due by March 12, 2004.  In addition to comments provided at the scoping meetings, the following entities provided written comments on scoping:
	Commenting Entity
	Date Letter Filed

	Tom L. Massie
	February 15, 2004

	NCWRC
	March 8, 2004

	WNCA 
	March 8, 2004

	FWS
	March 12, 2004

	Jackson County
	March 12, 2004

	Susan Morgan Leveille
	March 12, 2004

	Jackson County Government
	March 12, 2004

	WNCA
	March 15, 2004

	Norma Ivey
	March 17, 2004

	WNCA
	April 12, 2004

	NCWRC
	April 22, 2004


2.
Interventions

The notice of issuance and solicitation of motions to intervene and protests for the Bryson Project was issued on November 7, 2003, with filings due by January 6, 2004.  On June 4, 2004, the Commission issued a notice that it had accepted Duke's applications for the East and West Fork projects and the Dillsboro Surrender with filings due by July 6, 2004.  In response to the notices, the following entities filed motions to intervene.

	Intervenor
	Date Letter Fileda
	Project

	WNCA
	January 5, 2004
	Dillsboro 

	Bureau of Indian Affairs
	January 5, 2004
	East Fork, Dillsboro

	NCWRC
	January 5, 2004
	East Fork, Dillsboro

	NCDENR
	January 6, 2004
	East Fork, Dillsboro

	U.S Department of the Interior (Interior)
	January 6, 2004
	East Fork, Dillsboro

	Jackson County SWCD
	January 6, 2004
	Dillsboro

	Jackson County
	January 7, 2004
	Dillsboro

	Town of Bryson City
	April 12, 2004
	West Fork, Dillsboro Surrender

	WNCA
	April 13, 2004
	East Fork, West Fork, Dillsboro Surrender

	Town of Dillsboro
	June 1, 2004
	East Fork, West Fork, Dillsboro Surrender, Bryson, Dillsboro

	Watershed Association of the Tuckasegee (WATR)
	June 7, 2004
	Dillsboro Surrender

	WNCA
	June 29, 2004
	Bryson

	Interior
	July 1, 2004
	Bryson

	NCDENR
	July 2, 2004
	Bryson

	NCWRC
	July 2, 2004
	Bryson

	Jackson County SWCD
	July 6, 2004
	West Fork, Dillsboro Surrender, Bryson

	Jackson County Recreation Dept. Advisory Board
	July 6, 2004
	West Fork, Dillsboro Surrender, Bryson, Dillsboro

	T.J. Walker & Dillsboro Inn
	July 6, 2004
	West Fork, Dillsboro Surrender, Bryson, Dillsboro

	Jackson County Government
	July 6, 2004
	East Fork, West Fork, Dillsboro Surrender, Bryson, Dillsboro

	American Rivers
	July 6, 2004
	Bryson, Dillsboro 

	The Clifton Corporation
	July 29, 2004a
	Bryson

	WNCA
	July 29, 2004
	West Fork, Dillsboro Surrender

	NCWRC
	July 30, 2004
	West Fork, Dillsboro Surrender

	T.J. Krueger
	July 30, 2004
	West Fork, Dillsboro Surrender

	NCDENR
	August 2, 2004
	West Fork, Dillsboro Surrender

	Cullowhee Forest Property Owners Association
	August 3, 2004
	Dillsboro Surrender

	Interior
	August 3, 2004
	Dillsboro Surrender

	FOLGA
	August 3, 2004a
	West Fork, Dillsboro Surrender, Bryson

	AW
	September 17, 2004
	West Fork, Dillsboro Surrender

	FOLGA
	October 4, 2004
	West Fork, Dillsboro Surrender

	Macon and Franklin
	December 30, 2004a
	West Fork, Dillsboro Surrender

	Duke 
	January 14, 2005a
	West Fork, Dillsboro Surrender

	Jackson County SWCD
	January 19, 2005a
	Bryson


a
Late interventions accepted by the Commission by letter dated March 28, 2005.

3.
Comments on the Settlement Agreement
Duke filed its TCST SA with the Commission on January 8, 2004.  On June 4, 2004, the Commission issued a notice that Duke had filed the TCST SA, which pertains directly to the East and West Fork and Dillsboro Surrender projects and indirectly to Bryson.
  The notice set the period for comment at 20 days (June 24, 2004) and for reply comments at 30 days (July 4, 2004).  The following entities commented on the TCST SA.  Other than Duke, the majority of those filing objected to the TCST SA, and in particular, to the removal of Dillsboro dam and the measures proposed for the West Fork Project.
	Commenter
	Date of Letter

	Jackson County Government
	March 30, 2004

	Duke
	March 30, 2004

	Smoky Mountain News
	March 30, 2004

	Duke
	April 14, 2004

	JCSWS
	May 28, 2004

	WNCA
	June 22, 2004

	Jackson County Government
	June 24, 2004

	WATR
	June 7, 2004

	FOLGA (Initial)
	June 24, 2004

	FOLGA (Provisional)
	June 24, 2004

	Jackson County Recreation Advisory Board
	July 1, 2004

	Duke reply to WNCA
	July 6, 2004

	Duke reply to WATR
	July 6, 2004

	Duke reply to Jackson County SWCD
	July 6, 2004

	Duke reply to FOLGA
	July 6, 2004

	Duke reply to Jackson County Government
	July 6, 2004

	Claire A. Stiles
	July 21, 2004

	AW reply to FOLGA
	July 22, 2004

	W.D. Major
	July 25, 2004

	Mr. and Mrs. Riddell
	July 27, 2004

	FOLGA
	July 27, 2004

	Carl J. Holtkamp
	July 27, 2004

	Ted and Susan Olsen
	July 27, 2004

	WNCA reply to Duke and others
	July 27, 2004

	Donald Harison
	July 28, 2004

	Viola Bryson
	July 28, 2004

	Charles Gunder
	July 28, 2004

	Donald Hansen
	July 28, 2004

	Glenville Community Development Club
	July 28, 2004

	Strawberry Hill Homeowners Association 
	July 30, 2004

	FOLGA
	August 3, 2004

	Timothy J. Frank
	August 4, 2004

	Jack L. Thomas
	August 4, 2004

	Kaiwryn S. Thomas
	August 4, 2004

	Roger and Mary Scovil
	August 14, 2004

	Helen Elizabeth Cook
	August 17, 2004

	David J. Caples
	August 18, 2004

	Duke
	August 31, 2004

	David and Lynn Leach 
	September 8, 2004

	WCNA reply to Duke
	September 27, 2004


On June 16, 2005, a group of municipal and local stakeholders (Community Stakeholders) filed an alternative SA, which adopted many of the provisions of the TCST SA, deleted many, and substituted others.  This SA differed fundamentally from the TCST SA in its requirement to retain Dillsboro dam.  The Community Stakeholders solicited comments by July 6, 2005, and reply comments by July 16, 2005.  The following entities filed comments on the Community Stakeholders SA.
	Commenter
	Date Letter Filed

	FWS
	June 30, 2005

	WNCA
	July 6, 2005

	FS
	July 6, 2005

	NCDENR and NCWRC
	July 6, 2005

	American Whitewater
	July 6, 2005

	FOLGA
	July 6, 2005

	Duke
	July 6, 2005

	FOLGA
	July 18, 2005

	Jackson and Macon counties and town of Franklin
	July 18, 2005

	T.J. Krueger
	July 25, 2005

	Bureau of Indian Affairs
	August 1, 2005

	WNCA
	August 3, 2005

	WNCA
	August 3, 2005


4.
Ready for Environmental Analysis Notice

A notice that the applications are ready for environmental analysis (REA) was issued on January 21, 2005, for the East Fork, West Fork, Dillsboro Surrender, and Bryson projects.  The deadline for filing was March 21, 2005, and for reply comments, June 6, 2005.  The following entities provided comments, recommendations, terms and conditions, and prescriptions.

	Commenting Entity
	Projecta
	Date Letter Filed

	Interior 
	East and West Fork
	March 11, 2005

	FWS
	East and West Fork
	March 14, 2005

	Interior 
	Bryson
	March 15, 2005

	NCWRC
	East and West Fork, Dillsboro, and Bryson
	March 18, 2005

	FWS
	Bryson
	March 18 and 22, 2005

	FS
	East Fork
	March 21, 2005

	NCDENR
	East and West Fork, Dillsboro, and Bryson
	March 21, 2005


a
Agencies provided comments, recommendations, terms and conditions, and prescriptions for one or more of the Tuckasegee Projects as noted.

B.
Compliance 

1.
Water Quality Certification

Under section 401(a) of the Clean Water Act,
 the Commission may not issue a license for a hydroelectric project unless the state certifying agency (in this case, NCDWQ) has either issued water quality certification for the project or has waived certification by failing to act on a request for certification within a reasonable period of time, not to exceed 1 year.

On January 15, 2004, Duke applied to NCDWQ for a water quality certification for the East and West Fork projects.  On January 11, 2005, Duke withdrew them and submitted new applications, requesting that the processing be kept on hold pending resolution of the Dillsboro Surrender application.  Duke subsequently withdrew and resubmitted applications for the East and West Fork projects on January 9, 2006.  NCDWQ received the applications on January 9, 2006, and has until January 8, 2007, to act upon these applications.
Duke filed the original application for water quality certification for the Bryson Project on July 8, 2003.  Subsequently, on September 5, 2003, Duke requested that NCDWQ place it on hold until Duke filed a license surrender application for the Dillsboro Project.  On July 6, 2004, Duke withdrew this water quality certification application and submitted a new one, also requesting that the processing be kept on hold pending resolution of the Dillsboro Surrender application.  On June 30, 2005, the water quality certification application for Bryson was again withdrawn and resubmitted.  Action on this application is pending.
Duke filed an application for the surrender of the license for the Dillsboro Project on May 26, 2004.  NCDWQ issued a water quality certification for the Dillsboro Surrender on May 15, 2005.  
2.
Section 18 Fishway Prescriptions

Interior (FWS), by letters filed with the Commission on March 14, 2005, for the East and West Fork projects; March 18, 2005, for the Bryson Project; and March 22, 2005, for the Dillsboro Project, submitted timely requests that the Commission reserve its authority to require the construction, operation, and maintenance of such fishways as may be prescribed by Interior. 
 
The Commission recognizes that future fish passage needs cannot always be determined at the time of project licensing.  Under these circumstances, and upon receiving the specific request from Interior, consistent with Commission practice, we recommend the Commission reserve its authority to require such fishways as may be prescribed by the Secretary of the Interior for the East Fork, West Fork, and Bryson projects.

3.
Section 10(j) Recommendations

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

NCWRC, NCDENR, and Interior filed 10(j) recommendations for the Tuckasegee Projects as follows:  NCWRC for all projects  by letters dated March 18, 2005; NCDENR for all projects by letters dated March 21, 2005; and Interior for East and West Fork (letter dated March 11, 2005), Dillsboro (letter dated March 18, 2005), and Bryson (letter dated March 15, 2005).

Tables 31, 32, and 33 in section VIII, Recommendations of the Fish and Wildlife Agencies, list each of the 10(j) recommendations made by the state and federal resource agencies on the four projects and whether the recommendations are considered to be within or outside the scope of section 10(j) and whether the recommendations are to be considered under section 10(a) of the FPA.  Our discussion in section VIII also addresses whether the 10(j) recommendations are recommended for adoption under the staff alternative for each project.  All recommendations are addressed in the specific resource discussions in section V, Environmental Analysis, of this EA and we make our final preliminary recommendations in section VII, Comprehensive Development and Recommended Alternative.
4.
Section 4(e) Conditions
Section 4(e) of the FPA
 requires that Commission licenses for projects located within federal reservations contain such conditions as the Secretary of the department under whose supervision such reservation falls shall deem necessary for the adequate protection and utilization of such reservation.  The FS filed preliminary section 4(e) terms and conditions for the East Fork Project on March 21, 2005 (see appendix B, Preliminary 4(e) Terms and Conditions).  The FS does not have any lands at the other Tuckasegee Projects and thus has no authority to issue 4(e) conditions for them.
The FS said that it would file its final section 4(e) conditions following the Commission’s Notice of the Availability of the Draft Environmental Analysis for the East Fork Project.  The March 21, 2005, filing contains one condition for the East Fork Project (see appendix B, Preliminary 4(e) Terms and Conditions), which we summarize as follows:

Wolf Creek Bypassed Reach Minimum Stream Flow:  As specified in article 404 of the TCST SA, beginning in 2006 or within 1 year of Commission approval to modify project structures, Duke is to provide a minimum discharge of 6 cfs into the Wolf Creek bypassed reach between Wolf Creek dam and the Tennessee Creek powerhouse from January 1 to December 31, subject to the provisions of the LIP and HPMEP.  Should NCDWQ find it necessary to change its recommendation for streamflow in the Wolf Creek bypassed reach, the FS reserves the right to modify the above section 4(e) condition so the two requirements are compatible.
5.
Endangered Species Act

Section 7 of the Endangered Species Act (ESA)
 requires federal agencies to ensure that their actions are not likely to jeopardize the continued existence of federally listed endangered or threatened species, or result in the destruction or adverse modification of the critical habitat of such species.  FWS (letters from W.R. Taylor, Director, Office of Environmental Policy and Compliance, to M.R. Salas, Secretary, FERC, dated March 11, 2005) stated that "The Department believes this project [East Fork & West Fork projects] may result in both direct and indirect impacts on the endangered Appalachian elktoe and designated critical habitat for the Appalachian elktoe."  
FWS (letter from B.P. Cole, Field Supervisor, FWS, to M.R. Salas, Secretary, FERC, dated March 18, 2005) stated:  "We are quite concerned about the current ROR operation at the Dillsboro Project and its potential adverse effects to federally listed aquatic species.  The Appalachian elktoe occurs within the Tuckasegee River just below the Dillsboro Project and the Tuckasegee River is designated as critical habitat..."
Although Appalachian elktoe are not currently found in the Oconaluftee in the vicinity of the Bryson Project, FWS (letter from G. Hogue, Regional Environmental Officer, to M.R. Salas, Secretary, FERC, dated March 15, 2005) expressed concern that the project could adversely affect this species in the Tuckasegee River downstream of the confluence of the Oconaluftee. 

We present analyses of project-related effects on the endangered Appalachian elktoe in section V.C.5, Threatened and Endangered Species, and our recommendations regarding it in section VII, Comprehensive Development and Recommended Alternative.
6.
National Historic Preservation Act (Section 106)
Relicensing is considered an undertaking within section 106 of the NHPA of 1966 as amended.
  Section 106 requires that every federal agency "take into account" how each of its undertakings could affect historic properties.  Historic properties are districts, sites, buildings, structures, traditional cultural properties, and objects significant in American history, architecture, engineering, and culture that are eligible for inclusion in the National Register of Historic Places (National Register).  
As described in section V.C.8, Cultural Resources, to meet the requirements of section 106, the Commission intends to execute programmatic agreements (PAs) for the protection of historic properties from the effects of the continued operation from the West Fork, East Fork, and Bryson Projects.  The terms of each PA would ensure that Duke would address and treat all historic properties identified within the each project’s Area of Potential Effects (APE) through an HPMP, which entails on-going consultation involving historic properties for the term for the license.  

To meet the requirements of section 106 for the Dillsboro Project, the Commission intends to execute a Memorandum of Agreement (MOA).  An MOA is necessary to protect any potentially eligible historic properties that may be adversely affected during the decommissioning of the facility and removal of the dam.  The MOA would be in effect until the surrender of the project would be complete.  
V.
ENVIRONMENTAL ANALYSIS

A.
GENERAL DESCRIPTION of the tuckasegee watershed
The East Fork, West Fork, and Dillsboro projects are located in Jackson County, in southwestern North Carolina on the East Fork, West Fork, and mainstem of the Tuckasegee River, respectively.  The Tuckasegee River originates in the Nantahala National Forest and flows into Fontana Lake in Swain County, North Carolina.  The Bryson Project is located primarily in Swain County, in southwestern North Carolina on the Oconaluftee River.  The Oconaluftee River originates in the Great Smoky Mountains National Park and flows into the Tuckasegee River upstream of Fontana Lake.

The four projects are located in the Appalachian Mountains within the Blue Ridge Physiographic Province, which is characterized by its generally steep, mountainous to rolling topography.  The vicinity of the projects is generally mountainous and contains large tracts of forest, with few population centers.  Human developments generally occur in stream and river valleys and are widely scattered due to the lack of suitable low gradient building sites.

The climate of the area is typical of the mountainous region of western North Carolina with mild summers, cold winters and a growing season limited to approximately 142 days on average.  Average temperatures for winter and summer are 4˚ Celsius (C) and 22˚ C, respectively.  The total annual precipitation for the East Fork, West Fork and Dillsboro projects averages 50 inches, with an average snowfall of 12 inches.  The total annual precipitation for the Bryson Project averages 52 inches, including an average snowfall of 8 inches.

Lands in the vicinity of the projects are mostly rural with large areas of forest, mountains, valleys, and some small scale farming operations.  Few population centers exist with the majority of homes being widely scattered.  Land use within the project areas includes timber harvesting, agriculture, industry, residential or residential/urban development and recreation.  

The East Fork Project is located on the East Fork of the Tuckasegee River.  The Bear Creek and Cedar Cliff developments are located on the East Fork of the Tuckasegee River and have drainage areas of 75.3 square miles and 80.7 square miles, respectively.  The Tennessee Creek development includes the Tanasee Creek reservoir on the East Fork with a drainage area of 24.9 square miles and the Wolf Creek reservoir on Wolf Creek with a drainage area of 15.2 square miles.  Elevations in this area typically range from 2,250 to 3,800 feet with some higher peaks over 4,000 feet.

Most of the area in the vicinity of the Cedar Cliff and Tennessee Creek developments was previously forested, and most of the area in the vicinity of the Bear Creek development is currently forested.  A small portion in the vicinity of all three developments has been cleared, and a limited amount of private development has occurred.  Riparian vegetation has been left largely intact, except where public access and a few private residences border the developments.  A small amount of FS (Nantahala National Forest) managed land associated with the transmission corridors and bypassed stream reaches is within the project boundary. 

The West Fork Project is located on the West Fork of the Tuckasegee River downstream of the confluence of the East and West forks.  The Thorpe development has a drainage area of 36.7 square miles and the Tuckasegee development downstream of Thorpe has a drainage area of 54.7 square miles.  Elevations in this area typically range from 2,400 to 4,000 feet with some higher peaks over 4,500 feet.

Most of the area in the vicinity of the Thorpe development was previously forested and the area in the vicinity of the Tuckasegee development is currently forested.  A portion of the land at each development has been cleared, and a limited amount of private development has occurred.  Riparian vegetation around the Thorpe development has been largely removed in many areas, while the area around the Tuckasegee development has been left largely intact, except where NC 107 borders the development.  Several residential developments and a few commercial developments are located along the West Fork Tuckasegee River.  There are no federal lands within the project boundary. 

The Dillsboro Project is located on the mainstem of the Tuckasegee River and has a drainage area of 290 square miles.  Elevations in this area typically range from 1,950 to 2,500 feet with some higher peaks over 3,200 feet.  Most of the project area was previously forested, but a large portion has been cleared, and a considerable amount of private development has occurred both upstream and downstream of the dam.  Riparian vegetation has been largely removed, except for a narrow band of trees immediately along the river banks.  The project is located within five miles of the land holdings of the Eastern Band of the Cherokee Indians and less than 10 miles from the Great Smoky Mountains National Park and the Nantahala National Forest.  However, there are no federal lands within the project boundary. 

The Bryson Project is located on the Oconaluftee River and has a drainage area of 188 square miles.  Elevations in this area typically range from 1,750 to 2,200 feet with some higher peaks.  A large portion of the lands covering the project area and bordering land is currently forested.  However, all of the original forests bordering the project area have been harvested at least once, or cleared for agricultural, residential or industrial development.  The project is adjacent to the EBCI Reservation, or Qualla Boundary.  There are no federal lands within the project boundary. 

B.
Scope of cumulative EFFECTS Analysis

According to the Council on Environmental Quality regulations for implementing the National Environmental Policy Act of 1969 (50 Code of Federal Regulation [CFR] §1508.7), an action may cause cumulative effects on the environment from the incremental effects of that action when added to other past, present, and reasonably foreseeable future actions, regardless of what agency or person undertakes such other actions.  Cumulative effects can result from individually minor but collectively significant actions taking place over a period of time, including hydropower and other land and water development activities.

Based on information in Duke’s license applications, agency comments, public comments, and other filings on the project, we identify water quantity and quality, aquatic riverine habitat, threatened and endangered species, and recreation as resources that may be affected in a cumulative manner by the continued operation of the Tuckasegee Projects.
1.
Geographic Scope

Our geographic scope of analysis for cumulatively affected resources is defined by the physical limits or boundaries of (1) the proposed action's effects on the resources and (2) contributing effects from other hydropower and non-hydropower activities within the project-affected area.  Because the proposed action would affect the various resources differently, the geographic scope for each individual resource may vary.  However, because all four projects are within the Tuckasegee River Basin, we include the mainstem and tributaries to the Tuckasegee River from its headwaters to its entry into Fontana Lake; i.e., from the top of Tanasee Creek and Wolf Creek reservoirs downstream to Fontana Lake, including all bypassed reaches.
2.
Temporal Scope
The temporal scope of our cumulative effects analysis in this EA includes a discussion of past, present, and future actions and their effects on each resource that could be cumulatively affected.  Based on the license terms, the temporal scope looks 30 to 50 years into the future, concentrating on effects on the resources from reasonably foreseeable future actions.  The historical discussion is, by necessity, limited to the amount of available information for each resource.  The quality and quantity of information, however, diminishes as we analyze resources further away in time from the present.

C.
Proposed action and action alternatives 
In this section, we discuss the effects of the proposed project alternatives on environmental resources for each of the four projects.  For each resource, we first describe the affected environment, which is the existing condition and baseline against which we measure effects.  We then discuss and analyze the specific environmental issues.  In this EA, we address only those resources that involve substantial project-related issues.  We present our recommendations in section VII, Comprehensive Development and Recommended Alternative.

1.
Geology and Soils
a.
Affected Environment:
The Tuckasegee Projects are located in the Blue Ridge physiographic province, which is a deeply dissected mountainous area of numerous steep mountain ridges, intermountain basins, and trench valleys that intersect at all angles (NCDENR, 2005).  The Blue Ridge province contains the highest elevations and the most rugged topography in the Appalachian Mountain system of eastern North America.  All four projects are in the Eastern Tennessee-Western North Carolina seismic zone, corresponding to the USGS Seismic Zone 2 which is considered a zone of potentially moderate damage.  There are no known active faults in the vicinity of the projects.
East Fork Project
The terrain in the project area consists of high, medium, and low mountains; flood plains; and low stream terraces.  The surficial geology in the project area includes late Precambrian-early Paleozoic metasedimentary, metavolcanic, and igneous rocks from the Tallulah Falls Formation and the Whiteside Mountain Pluton.  The rocks present in the area consist of mostly biotite gneiss, garnet-aluminous schist, muscovite-biotite gneiss, and igneous rocks ranging from quartz diorite to granodiorite.  Surficial deposits include alluvial deposits along the major streams, low and high-level stream terrace deposits, and colluvial deposits along the mountain slopes.  The soils of the area vary from shallow to very deep and are well-drained to excessively drained due to the landscape that consists of rugged, dissected intermediate mountains, prominent mountain peaks and rock cliffs and moderately broad ridgetops, wide side slopes, and narrow coves.  

West Fork Project
The terrain, rock composition, and surficial deposits are very similar to those found at the East Fork Project.  The soils of the area are moderately deep to very deep and are well-drained due to the landscape which consists of rugged, dissected intermediate mountains that have long side slopes and narrow, winding ridgetops and drainage ways.   

Dillsboro Surrender
The terrain in the project area consists of high, medium, and low mountains; flood plains; and low stream terraces.  The surficial geology in the project area includes late Precambrian-early Paleozoic metasedimentary and metaigneous rocks from the Coweeta Group.  The rocks present in the area are primarily medium-grained metasandstone (biotite gneiss) with interlayered medium- to coarse-grained quartz-feldspar gneiss (mafic poor, probably meta-arkose) and very minor amounts of coarse-grained politic schist.  Surficial deposits include alluvial deposits along the major streams, low and high-level stream terrace deposits, and colluvial deposits along the mountain slopes.  The soils of the area are very deep to moderately deep and vary from excessively drained areas on the low mountain side slopes and ridges to poorly drained areas on flood plains and stream terraces.  

Bryson Project
The terrain in the project area consists of high, medium, and low mountains; low rolling hills; flood plains; and low and high stream terraces.  The surficial geology in the project area includes late Precambrian-early Paleozoic metasedimentary rocks from the Thunderhead Formation.  The rocks present in the area consist of medium- to coarse-grained metasandstones with very minor interlayers of mica schist.  Surficial deposits include alluvial deposits along the major streams, low and high-level stream terrace deposits, and colluvial deposits along the mountain slopes.  The soils of the area vary from moderately deep to very deep and are well-drained due to the landscape which consists of terraces, floodplains, and moderately steep to very steep ridgetops and coves in the intermediate mountains. 

b.
Environmental Effects:  

East and West Fork Projects
No ongoing effects of operation of the East and West Fork projects on geology and soils were documented during prefiling consultation or scoping.  However, concern for protection of reservoir shorelines and riparian habitats and the effects of human development around the reservoirs, Lake Glenville in particular, was expressed by the resource agencies, FOLGA, and WNCA.  Duke proposes to operate the projects to minimize the need for drawdown of the reservoirs to facilitate mechanical removal of sediment.  In instances where a drawdown for this purpose is needed, Duke would consult with the resource agencies (NCWRC, NCDENR, NCDWQ, FWS, the FS, and Corps) to reach agreement on any necessary measures to minimize downstream effects.  Because sediment transport primarily affects water quality and fisheries, we discuss the processes of sediment movement in section V.C.2, Water Quantity and Quality, and their influences on aquatic biota in section V.C.3, Aquatic Resources.
Duke proposes the construction of multiple recreational facilities at both projects including campsites, trails, parking lots, wildlife viewing platforms, boat launches, and boat put-ins and take-outs.  Construction involving ground-disturbing activities has the potential to induce soil loss and or compaction if best management practices are not used.  Duke proposes to use best management practices as part of its sediment and shoreline management programs, which would minimize soil loss and compaction.  

Duke proposes to fund riparian habitat enhancement projects and fund the implementation of soil and water conservation initiatives in Jackson and Swain counties, which would help to preserve and stabilize soils within and adjacent to the project boundaries.

The operational changes Duke proposes to enhance or protect other environmental or recreational resources, such as minimum flows to bypassed reaches, LIP, and generation releases to support recreation, would not increase effects on shoreline erosion because the ranges of flows are within current operational ranges.

Dillsboro Surrender
Duke's proposal to demolish and remove Dillsboro dam and powerhouse would have a significant short-term effect on sediment movement in the Tuckasegee River.  Because sediment movement primarily affects water quality and aquatic resources, we discuss Duke’s proposed pre-removal, removal, and post-removal monitoring plans in detail in sections V.C.2, Water Quantity and Quality, and V.C.3, Aquatic Resources.
Bryson Project

Duke operates several ROR facilities that require drawdown every 7 to 8 years to remove trash and accumulated sediments at the intakes.  These activities have the potential to mobilize sediments resulting in downstream distribution.  Duke proposes to monitor the next such event (at the Mission, Franklin, Dillsboro, or Bryson projects) to establish a database upon which to develop, in consultation with resource agencies, a generic sediment management plan.  Subsequently, a long-term site-specific sediment management plan would be developed for the Bryson development.  We discuss this in detail in section V.C.3, Aquatic Resources.
c.
Unavoidable Adverse Effects:
If deep drawdowns and/or sediment removal cannot be avoided, there could be a potential for sedimentation downstream of affected reservoirs.  These would be minimized through application of Duke’s sediment management plan.  

2.
Water Quantity and Quality
a.
Affected Environment:
The East Fork, West Fork, Dillsboro, and Bryson projects are part of the Tennessee River system and lie within the Tuckasegee River watershed, which is a sub-basin of the Little Tennessee River.  Figure 2 (see appendix A) shows the hydraulic configuration of the four project developments.  The total drainage area of the Tennessee River is 42,000 square miles, of which the Little Tennessee contributes 2,627 square miles, including more than 655 square miles from the Tuckasegee.  The four projects are located in western North Carolina with the Tuckasegee River flowing generally westward into the headwaters of Fontana Lake, a TVA project on the Little Tennessee River. 

East Fork Project
Water Quantity and Use

The four East Fork dams are located on the upper Tuckasegee River and two of its headwater tributaries, Tanasee and Wolf creeks.  Wolf Creek dam lies on Wolf Creek, 1.7 miles upstream of the Tuckasegee River.  Tanasee Creek dam sits on the Tuckasegee River about 2 miles upstream of the confluence with Wolf Creek and impounds both the Tuckasegee River and Tanasee Creek.  The Tennessee Creek powerhouse discharges into the backwater of Bear Creek Lake.  Bear Creek dam is about 6 miles downstream of Tanasee Creek dam on the Tuckasegee River; the Bear Creek powerhouse discharges into the backwater of Cedar Cliff Lake.  Cedar Cliff dam is located on the Tuckasegee River about 3 miles downstream of Bear Creek dam and 2.4 miles upstream of the confluence of the West Fork of the Tuckasegee River.

The watershed upstream of the dams is predominantly forest land cover, and much of it, including the bypassed reaches of Wolf Creek and the Tuckasegee River downstream of Tanasee Creek dam, lies within the Nantahala National Forest.  Located in steep, mountainous topography, the four reservoirs are narrow and deep and have deep hypolimnetic withdrawals.  

Wolf Creek dam creates a 183-acre reservoir (at full pool elevation of 3,080 feet) with a usable storage capacity of 2,709 acre-feet.  Wolf Creek Lake inundates about 2.2 miles of Wolf Creek and has a total drainage area of 15.2 square miles, including Wolf Creek and direct tributaries to the lake.  Average annual inflow to the lake is about 53 cfs, which is highly variable seasonally.  The reservoir has a maximum depth of 151 feet, a mean depth of 56 feet, and a mean water retention time of 98 days.  The dam creates a 1.9-mile-long bypassed reach from the foot of the dam to the confluence of Wolf Creek with the Tuckasegee River.
Tanasee Creek dam creates a 40-acre reservoir (at full pool elevation of 3,080 feet) with a usable storage capacity of 561 acre-feet.  Tanasee Creek Lake inundates about 1.9 miles of the Tuckasegee River and Tanasee Creek and has a total drainage area of 24.9 square miles, including the Tuckasegee River, Tanasee Creek, and direct tributaries to the lake.  Average annual inflow to the lake is about 96 cfs, which is highly variable seasonally.  The reservoir has a maximum depth of 111 feet, a mean depth of 34 feet, and a mean water retention time of 7.3 days.  The dam creates about a 1.5-mile-long bypassed reach from the foot of the dam to the Tennessee Creek powerhouse discharge.
Bear Creek dam creates a 476-acre reservoir (at full pool elevation of 2,560 feet) with a usable storage capacity of 4,200 acre-feet.  Bear Creek Lake inundates about 4.5 miles of the Tuckasegee River and has a total drainage area of 75.3 square miles, including the Tuckasegee River and direct tributaries to the lake.  Average annual inflow to the lake is about 268 cfs, which is variable seasonally but regulated by release from the upstream Tennessee Creek powerhouse.  The reservoir has a maximum depth of 192 feet, a mean depth of 74 feet, and a mean water retention time of 65 days.  The dam creates a 0.3-mile-long bypassed reach from the foot of the dam to the Bear Creek powerhouse discharge.
Cedar Cliff dam creates a 121-acre reservoir (at full pool elevation of 2,330 feet) with a usable storage capacity of 465 acre-feet.  Cedar Cliff Lake inundates about 2.6 miles of the Tuckasegee River and has a total drainage area of 80.7 square miles, including the Tuckasegee River and direct tributaries to the lake.  Average annual inflow to the lake is about 284 cfs, which is variable seasonally but regulated by release from the upstream Bear Creek dam.  The reservoir has a maximum depth of 150 feet, a mean depth of 55 feet, and a mean water retention time of 11.4 days.  The dam creates a 0.5-mile-long bypassed reach from the foot of the dam to the Cedar Cliff powerhouse discharge.
Duke calculated historical flow statistics for the Tennessee Creek, Bear Creek, and Cedar Cliff developments from reservoir levels and generation records from 1956 to 1999 because no gaging station is available upstream of the East Fork Project (tables 1 to 3).  Duke made no adjustments for evaporation, leakage, minimum flow releases, or other reductions in flow.  Tributaries into the project include Panthertown, Cold, Slickens, Gladie, Robinson, Flat, Neddie, and Kiesee creeks.

Duke controls flow in the upper Tuckasegee River through its operation of the East Fork Project for providing peaking power.  Article 27 of the current FERC license requires Duke to release a minimum flow of 10 cfs from Cedar Cliff powerhouse.  There are no other minimum release requirements within the project.  Each of the four East Fork Project dams creates a bypassed reach from the foot of the dam to the powerhouse discharge.  Duke currently releases no flow to these bypassed reaches, but tributaries contribute some flow to each reach (table 4).  Duke estimates that seepage flow from each dam is insignificant (less than 0.2 cfs) at Tanasee Creek, Wolf Creek, and Bear Creek dams.  Duke does not monitor seepage at Cedar Cliff dam.

Table 1.
Tennessee Creek development inflows in cubic feet per second.a  (Source:  Duke, 2004e, as modified by staff)

	Month
	Mean Flow
	10% Exceedance Flow
	50% Exceedance (Median Flow)
	90% Exceedance Flow

	January
	157
	272
	131
	55

	February
	181
	306
	142
	74

	March
	209
	349
	162
	93

	April
	185
	320
	154
	82

	May
	152
	248
	123
	70

	June
	122
	214
	98
	51

	July
	94
	165
	74
	39

	August
	93
	179
	62
	30

	September
	83
	153
	55
	22

	October
	103
	211
	65
	22

	November
	122
	240
	80
	30

	December
	140
	248
	110
	44

	Year
	136
	249
	105
	37


a
Cumulative flows at Tennessee Creek and Wolf Creek dams, including all tributaries to both reservoirs.  Flows calculated by Duke from reservoir levels and generation records.  Mean flows listed by Duke in table E2.4-3 of the application.  Exceedance flows adapted by staff from flow statistics provided by Duke in Exhibit E, Appendix 2, of the application. 

Table 2.
Bear Creek development inflows in cfs.a  (Source:  Duke, 2004e, as modified by staff)

	Month
	Mean Flow
	10% Exceedance Flow
	50% Exceedance (Median Flow)
	90% Exceedance Flow

	January
	284
	487
	241
	109

	February
	328
	564
	264
	149

	March
	379
	625
	304
	174

	April
	334
	563
	290
	156

	May
	268
	413
	230
	144

	June
	216
	286
	180
	113

	July
	174
	279
	142
	92

	August
	164
	281
	122
	74

	September
	143
	242
	105
	60

	October
	163
	298
	113
	57

	November
	194
	255
	143
	67

	December
	246
	439
	197
	94

	Year
	241
	439
	191
	84


a
Flows at Bear Creek dam, including all tributaries to the reservoir.  Flows calculated by Duke from reservoir levels and generation records.  Mean flows listed by Duke in table E2.4-2 of the application.  Exceedance flows adapted by staff from flow statistics provided by Duke in Exhibit E, Appendix 2, of the application. 

Table 3.
Cedar Cliff development inflows in cfs.a  (Source:  Duke, 2004e, as modified by staff)

	Month
	Mean Flow
	10% Exceedance

Flow
	50% Exceedance (Median Flow)
	90% Exceedance Flow

	January
	301
	524
	254
	116

	February
	347
	585
	280
	160

	March
	401
	661
	323
	186

	April
	354
	588
	306
	166

	May
	283
	440
	244
	153

	June
	228
	362
	192
	120

	July
	184
	288
	151
	98

	August
	174
	291
	130
	81

	September
	151
	258
	111
	64

	October
	171
	309
	119
	62

	November
	204
	373
	151
	72

	December
	261
	469
	210
	100

	Year
	254
	464
	202
	90


a
Flows at Cedar Cliff dam, including all tributaries to the reservoir.  Flows calculated by Duke from reservoir levels and generation records.  Mean flows listed by Duke in table E2.4-1 of the application.  Exceedance flows adapted by staff from flow statistics provided by Duke in Exhibit E, Appendix 2, of the application. 

Table 4.
Estimated existing flow along the bypassed reaches of the East Fork Project in cfs.  (Source:  Letter from J. Wishon, Relicensing Project Manager, Duke, to the Commission, dated July 14, 2004; response to additional information request (AIR) 28[d])
	Bypassed Reach and River Segment
	Tributary Mean Flow
	Direct Inflowa
	Cumulative Mean Flow

	Wolf Creek downstream from Wolf Creek dam
	
	
	

	
Base of dam
	
	
	0

	
Unnamed tributary (0.99 mile)
	1.82
	1.07
	2.89

	
Bottom of bypassed reach (1.85 miles)
	
	0.93
	3.82

	Tuckasegee River downstream from Tanasee Creek dam
	
	
	

	
Base of dam
	
	
	0

	
Slickers Creek (0.33 mile)
	3.70
	0.70
	4.40

	
Doe Branch (0.48 mile)
	1.79
	0.32
	6.51

	
Bottom of bypassed reach (1.46 miles)
	
	2.06
	8.57

	Tuckasegee River downstream from Bear Creek dam
	
	
	

	
Base of dam
	
	
	0

	
Unnamed tributary (0.12 mile)
	0.99
	0.08
	1.07

	
Bottom of bypassed reach (0.27 mile)
	
	0.10
	1.17

	Tuckasegee River downstream from Cedar Cliff damb
	
	
	

	
Base of dam
	
	
	0

	
Bottom of bypassed reach (0.46 mile)
	
	0.50
	0.50


a
Direct inflow in each segment estimated by staff from total direct inflow into bypassed reach provided by Duke. 

b
There are no substantial direct tributaries to this bypassed reach. 

Duke reports that in a normal water year spills occur infrequently—65 total days at Tennessee Creek, 4 days at Bear Creek, and 3 days at Cedar Cliff (table 5).

Table 5.
Spillage at East Fork development for the year 1971.  (Source:  Letter from J. Wishon, Relicensing Project Manager, Duke, to the Commission, dated July 14, 2004, response to AIR 23)
	
	
	Volume (cfs)
	Duration (days)

	Tennessee Creek
	September
	49
	21

	
	October
	86
	36

	
	December
	206
	8

	Bear Creek
	October
	13
	1

	
	December
	447
	3

	Cedar Cliff
	December
	494
	3

	Total
	
	
	65


There are no other upstream hydroelectric facilities or storage projects that regulate inflows to the East Fork Project.  Downstream of the confluence of the West Fork, flow in the Tuckasegee River is also affected by the discharge from Duke’s West Fork Project, which we discuss later in this section.  There are no known water consumption withdrawals within the East Fork Project area.  The Tuckaseigee Water and Sewer Authority withdraws an average 0.8 million gallons per day from the Tuckasegee River at Cullowhee, North Carolina, about 8 miles downstream from the East Fork Project.  There are no known point source discharges upstream of or within the project, and there are no point sources greater than 0.5 million gallons per day discharging to the Tuckasegee River from the East Fork Project to Dillsboro, which is about 20 miles downstream.

Water Quality

In general, the Tuckasegee River watershed contains some of the most pristine and highest quality waters in the state of North Carolina (NCDWQ, 2005).  Duke, USGS, and NCDENR have monitored the quality of water in the watershed for some time, and NCDENR and USGS continue to monitor ambient water quality at the USGS gaging station on the Tuckasegee River at Bryson City, North Carolina, about 39 miles downstream from Cedar Cliff powerhouse.  Monitoring results indicate that, in general, water quality is good, state water quality standards are met, and there are no water quality problems.  The monitoring agencies note that, over time, fecal coliform concentrations have declined at the Bryson City sampling site.  

NCDENR assigns different use classifications to various segments of the Tuckasegee River and its headwater tributaries (table 6).  Table 7 shows selected water quality standards for all Tuckasegee Projects.  NCDENR does not list the Tuckasegee River as impaired for any use (NCDWQ, 2003; 2006). 

Table 6.
Water use classifications for waters of the East Fork Project.  (Source:  15A North Carolina Administrative Code 02B.0303)

	River Segment
	Classificationa

	Tanasee Creek from source to Tanasee Lake, Tuckasegee River
	WS III, C; Tr, HQW

	Wolf Creek from source to Wolf Creek dam
	WS III, B; Tr, HQW

	Wolf Creek from Wolf Creek dam to Bear Creek Lake, Tuckasegee River
	WS III, C; Tr, HQW

	Tuckasegee River from source to Tanasee Creek, including upper Tanasee Lake
	WS III, B; Tr, ORW

	Tuckasegee River from Tanasee Creek to West Fork Tuckasegee River, including Cedar Cliff Lake, Bear Creek Lake, and lower Tanasee Lake
	WS III, B; Tr


a
Class B:  freshwaters protected for primary recreation, which includes swimming on a frequent or organized basis and all Class C uses.


Class C:  freshwaters protected for secondary recreation, fishing, aquatic life including propagation and survival, and wildlife.


Trout waters (Tr):  freshwaters protected for natural trout propagation and survival of stocked trout.


Water supply III (WS III):  waters protected as water supplies that are generally in low to moderately developed watersheds.


High quality waters (HQW):  waters that are rated as excellent based on biological and physical/chemical characteristics through NCDENR monitoring or special studies, or native and special native trout waters (and their tributaries) designated by NCWRC.


Outstanding resource waters (ORW):  unique and special waters of exceptional state or national recreational or ecological significance that require special protection to maintain existing uses. 
Table 7.
State of North Carolina water quality standards for selected parameters of concern for the Tuckasegee Projects.  (Source:  15A North Carolina Administrative Code 02B.0211, as modified by staff)

	Parameter
	Standard
	Applicable Project

	DO
	Trout waters:  Not less than instantaneous 6.0 mg/la
	East Fork (Class B, C)
West Fork (Class B)

Dillsboro (Class C)

Bryson (Class C)

	
	Non-trout waters:  Not less than a daily average of 5.0 mg/l with a minimum instantaneous value of not less than 4.0 mg/la
	West Fork (Class B)

Dillsboro (Class B, C)

	Temperature
	Trout waters:  Not to be increased by more than 0.5°C (0.9°F) due to the discharge of heated liquids, but in no case to exceed 20°C (68°F)
	East Fork (Class B, C)
West Fork (Class B)

Dillsboro (Class C)

Bryson (Class C)

	
	Non-trout waters:  Not to exceed 2.8°C (5.04°F) above the natural water temperature, and in no case to exceed 29°C (84.2°F)
	West Fork (Class B)

Dillsboro (Class B, C)

	Turbidity
	Trout waters:  Not to exceed 10 NTUs in streams, lakes, or reservoirsb
	East Fork (Class B, C)
West Fork (Class B)

Dillsboro (Class C)

Bryson (Class C)

	
	Non-trout waters:  Not to exceed 50 NTUs in streams or 25 NTUs in lakes and reservoirsb
	West Fork (Class B)

Dillsboro (Class B, C)


Notes:  DO – dissolved oxygen, mg/l – milligrams per liter, NTUs – nephelometric turbidity units, °F – Fahrenheit, °C – Celsius. 

a
Swamp waters, lake coves or backwaters, and lake bottom waters may have lower values if caused by natural conditions.

b
If turbidity exceeds these levels due to natural background conditions, the existing turbidity level cannot be increased.
NCDWQ (2005) conducted water quality assessments of Cedar Cliff, Bear Creek, and Wolf Creek lakes in various years from 1988 to 2004.  The state rated all three lakes as oligotrophic, which is the lowest nutrient category.  One sample from upper Cedar Cliff Lake in 1999 yielded a chlorophyll a concentration
 of 26 micrograms per liter (µg/l), but all other samples were below the state standard of 15 µg/l.  Duke reviewed summer temperature and DO data collected in the forebays of Cedar Cliff, Bear Creek, and Wolf Creek reservoirs in various years from 1988 to 2001 and Tanasee Creek Lake in 2000.  All four reservoirs developed thermal stratification in the summer, with surface water temperature reaching 23 to 27(C in August.  Below 40 to 50 feet in Wolf Creek, Bear Creek, and Cedar Cliff reservoirs, water temperatures were consistently below 20(C even in August, and, at the penstock withdrawal depths, temperatures were consistently below 18(C.  In the shallower Tanasee Creek reservoir, water temperatures were consistently below 20(C at depths below 20 feet, and, at the penstock withdrawal depths, temperatures were consistently 18(C or less.  Table 8 summarizes DO concentrations measured in the forebays of the four reservoirs in September 2000.

Table 8.
DO concentrations (mg/l) in the East Fork reservoirs in September 2000.  (Source:  Duke, 2004e)
	Water Layer
	Cedar Cliff Lake
	Bear Creek Lake
	Tanasee Creek Lake
	Wolf Creek Lake

	Surface waters
	7-9
	7
	7-8
	6-7

	Hypolimnion
	4-5
	2-5
	4-5
	3-4

	Depth of withdrawal
	1-5
	2-4
	3-4
	<1-2

	Bottom 10 feet
	<1
	0
	NA
	<0.5


Although surface water temperatures in the reservoirs typically exceeded state temperature standards in the summer because of natural thermal heating of reservoir waters, this condition is typical of reservoirs and natural lakes throughout the southern part of the United States.  The thermal stratification isolates the deep water from the air and a source of oxygen, so depressed DO levels in the hypolimnion are also natural for southern lakes and reservoirs. 

Duke conducted a water quality study in 2001 and 2002 to evaluate the effects of its East Fork Project on water temperature and DO downstream of the four project dams.  In its study, Duke monitored temperature in 15-minute intervals from May 2001 to May 2002 at one station on the Wolf Creek bypassed reach, one station on the Tanasee Creek bypassed reach, one station on the Tuckasegee River at the release from the Cedar Cliff powerhouse, and one station on the Tuckasegee River 1.4 miles downstream of the Cedar Cliff powerhouse.  Duke monitored DO at the station downstream of Cedar Cliff powerhouse in 5-minute intervals over a 4-day period in August 2001 and another 4-day period in September 2001.

Mean daily water temperatures in the two bypassed reaches of the Tennessee Creek development were below 20(C, the state standard for trout waters, throughout the Duke study period, although maximum temperatures did exceed that value on several occasions in summer 2001:  1 to 2 days in the Wolf Creek bypassed reach and about 25 days in the Tuckasegee River (Bonas Defeat) bypassed reach.  Duke attributed the higher temperatures downstream of Tanasee Creek dam to daytime solar heating in the unshaded reach.  The maximum water temperature in the Tuckasegee River downstream of the East Fork Project was 18(C.  

The minimum DO concentration observed at the station downstream of Cedar Cliff powerhouse in the 8 days of the 2001 Duke study was 7.0 milligrams per liter (mg/l), which is higher than the state standard of 6 mg/l for trout waters.  

From its studies, Duke concluded that the East Fork Project is in compliance with and in support of all applicable water quality standards and designated uses.  Normal meteorological processes naturally drive water temperature above the state standard for trout waters in the bypassed reach downstream of Tanasee Creek dam.  The project affects the temperature of the Tuckasegee River downstream of the Cedar Cliff development by releasing cold bottom waters from the powerhouse.

Sediment

Duke has not removed sediment from any of the reservoirs of the East Fork Project, and it has no information on sediment quality.  It is unlikely that any of the reservoirs contains contaminated sediments because of the undeveloped nature of the watershed and the absence of significant sediment quality concerns at the Dillsboro Project further downstream where sediment testing was conducted (which we discuss later in the section).
West Fork Project

Water Quantity and Use

Thorpe dam is located on the West Fork Tuckasegee River 9.7 miles upstream of the confluence with the mainstem Tuckasegee River, and Tuckasegee dam is located 6.6. miles farther downstream (see figure 2).  Flows from Lake Glenville pass through the Glenville powerhouse into Tuckasegee Lake.  The watershed upstream of the dams is predominantly forest in private holdings.  Lake Glenville is narrow and deep, with a deep hypolimnetic withdrawal.  Tuckasegee Lake is also narrow, but shallow and heavily sedimented.  

Glenville dam creates a 1,462-acre reservoir (at full pool elevation of 3,488.75 feet) with a usable storage capacity of 20,100 acre-feet.  Lake Glenville inundates about 5.4 miles of the West Fork of the Tuckasegee River and has a total drainage area of 36.7 square miles, including the West Fork and direct tributaries to the lake.  Average annual inflow to the lake is about 100 cfs, which is highly variable seasonally.  The reservoir has a maximum depth of 130 feet, a mean depth of 50 feet, and a mean water retention time of 364 days.  The dam creates a 6.4-mile-long bypassed reach from the foot of the dam to the Glenville powerhouse discharge.

Tuckasegee dam creates a 7.9-acre reservoir (at full pool elevation of 2,278.75 feet) with a usable storage capacity of 35 acre-feet.  Tuckasegee Lake inundates about 0.6 mile of the West Fork of the Tuckasegee River and has a total drainage area of 54.7 square miles, including the West Fork and direct tributaries to the lake.  Average annual inflow to the lake is about 176 cfs, which is variable seasonally but regulated by release from the upstream Glenville powerhouse.  The reservoir has a maximum depth of 32.8 feet, a mean depth of 4.4 feet, and a mean water retention time of 0.1 day.  The dam creates a 1.5-mile-long bypassed reach from the foot of the dam to the Tuckasegee powerhouse discharge.
Duke calculated historical flow statistics for the Thorpe and Tuckasegee developments from reservoir levels and generation records from the years 1956 to 1999, because no gaging station is available upstream of the West Fork Project (tables 9 and 10).  Duke made no adjustments for evaporation, leakage, minimum flow releases, or other reductions in flow.  Tributaries into the project include Norton, Hurricane, Cedar, Mill, Pine, Coggins, Hunter Jim, Trout, and Grassy creeks.
Table 9.
Thorpe development inflows in cfs.a  (Source:  Duke, 2004g, as modified by staff)

	Month
	Mean Flow
	10% Exceedance

Flow
	50% Exceedance (Median Flow)
	90% Exceedance Flow

	January
	148
	275
	121
	75

	February
	170
	300
	133
	75

	March
	190
	325
	148
	90

	April
	166
	275
	137
	80

	May
	127
	215
	100
	75

	June
	98
	190
	75
	50

	July
	69
	140
	53
	25

	August
	67
	125
	42
	10

	September
	64
	125
	38
	5

	October
	78
	175
	45
	10

	November
	99
	195
	67
	5

	December
	125
	215
	95
	25

	Year
	116
	225
	87
	25


a
Flows at Thorpe dam, including all tributaries to the reservoir.  Flows calculated by Duke from reservoir levels and generation records.  Mean flows listed by Duke in table E2.4-1 of the application.  Exceedance flows adapted by staff from flow graphs provided by Duke in Exhibit E, Appendix 2, of the application. 

Table 10.
Tuckasegee development inflows in cfs.a  (Source:  Duke, 2004g, as modified by staff)

	Month
	Mean Flow
	10% Exceedance 

Flow
	50% Exceedance (Median Flow)
	90% Exceedance Flow

	January
	226
	400
	191
	100

	February
	261
	425
	211
	125

	March
	295
	465
	239
	125

	April
	258
	415
	221
	125

	May
	200
	325
	167
	100

	June
	157
	275
	130
	85

	July
	119
	200
	99
	75

	August
	112
	200
	82
	50

	September
	101
	185
	71
	25

	October
	116
	215
	77
	40

	November
	144
	275
	106
	60

	December
	191
	350
	153
	80

	Year
	181
	340
	140
	60


a
Flows at Tuckasegee dam, including all tributaries to the reservoir.  Flows calculated by Duke from reservoir levels and generation records.  Mean flows listed by Duke in table E2.4-2 of the application.  Exceedance flows adapted by staff from flow graphs provided by Duke in Exhibit E, Appendix 2, of the application. 

Duke controls flow in the West Fork of the Tuckasegee River through its operation of the West Fork Project to provide peaking power.  The existing license and the May 5, 1999, Order approving settlement (article 32) require a minimum release of 20 cfs or inflow, whichever is less, from Tuckasegee dam.  There is no minimum release requirement from Thorpe dam.  

Each dam creates a bypassed reach from the foot of the dam to the powerhouse discharge.  Duke releases no flow to the Glenville bypassed reach, but it releases 20 cfs from Tuckasegee dam.  Tributaries contribute some flow to each (table 11).  Duke estimates that seepage flow from Glenville dam is insignificant (less than 0.03 cfs) and reports that, in a normal year (1971), no spills occur over the Lake Glenville spillway.
Table 11.
Estimated flow along the bypassed reaches of the West Fork Project under current conditions.  (Source:  Letter from J. Wishon, Relicensing Project Manager, Duke, to the Commission, dated July 14, 2004; response to AIR 28[d])
	Bypassed Reach and River Segment
	Tributary Mean Flow (cfs)
	Direct Inflowa (cfs)
	Cumulative Mean Flow (cfs)

	West Fork downstream of Thorpe dam
	
	
	

	
Base of dam
	
	
	0

	
Rough Run (1.13 miles)
	2.03
	1.43
	3.46

	
Coggins Creek (1.44 miles)
	1.13
	0.39
	4.98

	
Shoal Creek (3.12 miles)
	9.03
	2.12
	16.13

	
Hunter Jim Creek (3.65 miles)
	2.88
	0.67
	19.68

	
Trout Creek (4.35 miles)
	20.80
	0.88
	41.36

	
Grassy Creek (5.22 miles)
	1.80
	1.10
	44.26

	
Little Mill Creek (5.63 miles)
	2.40
	0.52
	47.18

	
Bottom of bypassed reach (6.43 miles)
	
	1.01
	48.19

	West Fork downstream of Tuckasegee damb
	
	
	

	
Base of dam
	
	
	20.00c

	
Bottom of bypassed reach (1.24 miles)
	
	2.13
	22.13


a
Direct inflow to West Fork in each segment estimated by staff from total direct inflow into bypassed reach provided by Duke. 

b
There are no substantial direct tributaries to this bypassed reach. 
c
Minimum flow, or inflow to reservoir if less, released from a gate at the dam. 

There are no other upstream hydroelectric facilities or storage projects that regulate inflows to the West Fork Project.  Downstream of the confluence of the West Fork and the mainstem, flow in the Tuckasegee River is also affected by the discharge from Duke’s East Fork Project, which we discuss previously in this section.  There are no known water consumption withdrawals within the West Fork Project area.  The Tuckaseigee Water and Sewer Authority withdraws an average 0.8 million gallons per day from the Tuckasegee River at Cullowhee, North Carolina, about 9 miles downstream of the West Fork Project.  There are no known point source discharges upstream of or within the West Fork Project, and there are no point sources greater than 0.5 million gallons per day discharging to the Tuckasegee River from the project to the Dillsboro Project, which is about 20 miles downstream.

Water Quality

As we discuss previously for the East Fork Project, the Tuckasegee River watershed contains some of the most pristine and highest quality waters in the state of North Carolina (NCDWQ, 2005).  NCDENR has not listed the West Fork of the Tuckasegee River as impaired for any use (NCDWQ, 2003; 2006).

NCDENR classifies Lake Glenville as WS III, B, HQW and the West Fork from Thorpe dam to the Tuckasegee River as WS III, B, Tr (see table 6 for the definitions of water use classes).  See table 7 for water quality standards applicable to the West Fork Project.  

NCDWQ (2005) conducted water quality assessments of Lake Glenville in various years from 1988 to 2004.  The state rated the lake as oligotrophic, which is the lowest nutrient category.  All chlorophyll a concentrations were below 9 µg/l, well below the state standard of 15 µg/l.  Duke reviewed summer temperature and DO data collected in the Lake Glenville forebay in the 1983 to 2001 period.  Lake Glenville thermally stratifies in the summer, with surface water temperature reaching 24 to 26(C in August.  At all depths and at all times of the year, water temperatures were consistently below 29(C, the state standard for non-trout waters, and at the penstock withdrawal depth, temperatures were consistently below 20(C, which is the state standard for the trout waters downstream of the powerhouse.  DO concentrations in the surface waters of Lake Glenville were typically 7 to 8 mg/l.  At the depth of the penstock opening, DO concentrations varied by year, but were below 6 mg/l in August every year except 2001 and 2 to 4 mg/l in several years.  At the bottom of the reservoir, DO concentrations fell to 0 to 2 mg/l.  As we discuss previously for the East Fork Project, high summer surface water temperatures and thermal stratification are typical of reservoirs and natural lakes in the southern United States.  Stratification often results in low DO concentrations in bottom waters.  Duke presents no temperature or DO data for Tuckasegee Lake, which has a short retention time (0.1 day) and, therefore, is highly influenced by normally coldwater releases from Glenville powerhouse.
Duke conducted a water quality study in 2001 and 2002 to evaluate the effects of its West Fork Project on water temperature and DO downstream of the project dams.  In its study, Duke monitored temperature at 15-minute intervals from May 2001 to May 2002 at one station on the Glenville bypassed reach and at one station on the West Fork of the Tuckasegee River downstream of the Tuckasegee powerhouse discharge.  Duke also monitored DO at 5-minute intervals downstream of the Tuckasegee powerhouse over a 4-day period in August 2001 and another 4-day period in September 2001.

Mean daily water temperatures in the bypassed reach downstream of Thorpe dam were below 20(C, the state standard for trout waters, throughout the Duke study period, except for 5 to 10 days when it was between 20 and 21(C.  Maximum temperature in the bypassed reach was 22(C, with temperature in the 20 to 22(C range for about 45 days in summer 2001.  Duke attributes these daily peak temperatures to equilibrium with natural meteorological conditions, i.e., solar radiation and high air temperatures during the day and cooler air temperatures at night.  Duke provides no data on DO in the Glenville bypassed reach.

Maximum water temperature downstream of the Tuckasegee powerhouse was 18(C (except for 1 day reported as 20(C), which is compliant with the state trout stream standard.  DO concentrations downstream of the Tuckasegee powerhouse in the 8 days of the 2001 Duke study were 8.5 to 9.5 mg/l during non-generation periods and 9.5 to 10.3 mg/l during releases from the Tuckasegee powerhouse.  These concentrations are higher than, and therefore in compliance with, the state standard of 6 mg/l for trout waters.

Although there are no temperature or DO data from the Tuckasegee bypassed reach, maximum temperatures and minimum DO levels below the Tuckasegee powerhouse occur during periods of non-generation and reflect water quality in the bypassed reach.  The maximum temperatures were consistently 18(C or less, and the minimum DO levels were higher than 8.5 mg/l, indicating that water quality in the bypassed reach was probably in compliance with the state water quality standards.

Duke concluded from it studies that the West Fork Project is in compliance with and in support of all applicable water quality standards and designated uses.  Normal meteorological processes naturally drive water temperature above the state standard for trout waters in the bypassed reach downstream of Thorpe dam.  The project affects the temperature of the West Fork of the Tuckasegee River downstream of the Tuckasegee development by releasing cold bottom waters from the powerhouse.

Sediment

Duke has not removed sediment from either of the West Fork Project reservoirs, and it has no information on sediment quality.  It is unlikely that either reservoir contains contaminated sediments because of the undeveloped nature of the watershed and the absence of significant sediment quality concerns at the Dillsboro Project farther downstream where sediment was tested (which we discuss later in this section).
Dillsboro Surrender
Water Quantity and Use 

Dillsboro dam is located on the Tuckasegee River about 21 river miles upstream from where the river enters the backwater of Fontana Lake, about 12 miles upstream of the confluence of the Oconaluftee River, and about 20 miles and 21 miles downstream of the Cedar Cliff and Tuckasegee dams, respectively (see figure 2).  The dam creates a shallow, riverine, 15-acre impoundment (at full pool elevation of 1,972 feet) with no usable storage and a mean retention time of about 1 hour.  Dillsboro reservoir inundates about 0.8 mile of the Tuckasegee River and has a drainage area of 290 square miles and an average annual inflow of 779 cfs.  The reservoir is filled to near capacity with an estimated 100,000 to 120,000 cubic yards of sediment.  Channel depths for about 500 feet upstream of the powerhouse are 8 to 12 feet.  Most of the rest of the reservoir is 3 to 7 feet deep. There is no bypassed reach.  The watershed upstream of the dam is rural with numerous residential and industrial developments, some small-scale agriculture, and large areas of forest.

Operated ROR, the Dillsboro Project has essentially no effect on monthly or annual river flow statistics, although it can affect flow locally during infrequent maintenance drawdowns or refilling periods.  Project operation depends on available flow in the Tuckasegee River, which is regulated by the East and West Fork projects.  Duke calculated historical flow data at the Dillsboro Project from operating records (1956 to 1999) at the two hydroelectric projects at the top of the basin and flow data (1897 to 2000) collected from the USGS gage at Bryson City, North Carolina (which is about 19 miles downstream of the dam) (table 12).  Under the current license for the Dillsboro Project, Duke releases a minimum flow of 160 cfs during refill. 

Table 12.
Dillsboro Project inflows in cfs.a  (Source:  Duke, 2004f, as modified by staff)

	Month
	Mean Flow
	10% Exceedance Flow
	50% Exceedance (Median Flow)
	90% Exceedance Flow

	January
	952
	1,140
	610
	389

	February
	1,103
	890
	490
	328

	March
	1,269
	874
	436
	288

	April
	1,111
	745
	349
	224

	May
	875
	870
	375
	212

	June
	704
	1,101
	435
	236

	July
	576
	1,402
	644
	310

	August
	531
	1,675
	794
	379

	September
	452
	1,791
	892
	506

	October
	487
	2,039
	1,044
	567

	November
	589
	1,810
	989
	527

	December
	804
	1,322
	775
	489

	Year
	779
	1,408
	626
	296


a
Flow at Dillsboro dam, including the Tuckasegee River and all tributaries to the reservoir.  Flows calculated by Duke by drainage area adjustment of historical flow records from the USGS gaging station at Bryson City, North Carolina.  Mean flows listed by Duke in table E2.4-1 of Duke, 2004f.  Exceedance flows adapted by staff from flow statistics provided by Duke in Exhibit E, Appendix 2, of Duke, 2004f. 

Other than the Tuckasegee River, tributaries to the Dillsboro reservoir include small streams such as Yellow Bird Branch and Long Branch.

There are no major water withdrawals from the Dillsboro Project or the Tuckasegee River downstream of the project to Fontana Lake (NCDWR, 2001).  The Tuckaseigee Water and Sewer Authority has a water intake (0.8 million gallons per day) on the Tuckasegee River at Cullowhee, North Carolina, about 8 miles upstream of the Dillsboro Project.  

There are 19 permitted discharges in the Tuckasegee River Basin (excluding the Oconaluftee River sub-basin) between the Dillsboro Project and Fontana Lake.  The three largest wastewater treatment plants are Sylva (0.5 million gallons per day to Scott Creek), Dillsboro (1.5 million gallons per day to the Tuckasegee River), and Bryson City (0.6 million gallons per day to the Tuckasegee River).  There are six permitted discharges in the Tuckasegee River Basin upstream of the Dillsboro Project and downstream of the East and West Fork projects.  The largest wastewater treatment plant is Jackson County, which releases 1.5 million gallons per day to the Tuckasegee River upstream of the Dillsboro Project.

Water Quality

NCDENR classifies the 2-mile reach of the Tuckasegee River from Dillsboro dam upstream to Savannah Creek, including Dillsboro reservoir, as C, Tr (see table 6 for the definitions of water use classes).  Downstream of the dam, the state classifies the 0.8-mile reach of the river from the dam to Mack Town Branch as C and the 20-mile reach from Mack Town Branch to Cochran Branch in Bryson City as B.  See table 7 for water quality standards applicable to the Dillsboro Project.  As discussed previously for the East Fork Project, the Tuckasegee River watershed contains some of the most pristine and highest quality waters in the state of North Carolina (NCDWQ, 2005), and the state has not listed the Tuckasegee River as impaired for any use (NCDWQ, 2003; 2006).

Duke conducted DO and temperature studies in the Tuckasegee River upstream and downstream of the Dillsboro Project, and it reviewed 14 years of data (1981-1994) for DO and temperature collected by NCDENR (monthly grab samples) in the Tuckasegee River at Dillsboro.  Duke monitored temperature at 15-minute intervals from May 2001 to May 2002 in the Tuckasegee River at Moody bridge (about 15 miles upstream of Dillsboro dam), Webster bridge (about 4 miles upstream of the dam), Dillsboro powerhouse, and Whittier (about 3 miles downstream of the dam).  Duke also monitored DO at 5-minute intervals at the same four sampling stations over a 4-day period in August 2001 and another 4-day period in September 2001.  

The maximum temperature at Dillsboro in the 14-year monitoring period was 23(C.  Located downstream of the dam, the sampling location is in non-trout waters, so the state temperature standard, 29(C, was not exceeded.  In the Duke study, summer river temperatures generally increased about 4°C from Moody down to Webster and then increased about another 1°C down to the Dillsboro powerhouse.  The colder hypolimnetic water released upstream from Duke’s East and West Fork projects was warmed as it moved downstream by solar radiation and the contribution of warmwater tributaries.  Summer and early fall temperatures often exceeded the state trout-stream standard, 20(C, at Dillsboro dam and the two upstream sampling stations (the temperatures measured below the dam are indicative of temperatures in the pond above the dam where the Tuckasegee River is classified as a trout waters).  The trout stream standard was exceeded more frequently as the water in the Tuckasegee River moved downstream; that is, the standard was exceeded more often in the Dillsboro reservoir than upstream at Webster, and it was exceeded more often at Webster than upstream at Moody.  The temperature of the water released from Dillsboro powerhouse and the water downstream at Whittier was always lower than the state non-trout standard, which applies downstream of the dam.  
None of the historical or project-specific data showed any violations of the state standards for DO in trout (6 mg/l) or non-trout (5 mg/l) waters.  The minimum DO concentration Duke observed at the Dillsboro powerhouse was about 7.8 mg/l.  The minimum DO concentration at Dillsboro in the 14-year monitoring period was 8 mg/l. 

Sediment

Duke conducted a bathymetric survey and sediment grain size analysis in Dillsboro reservoir in June 2001.  Over the long term, the sediment load leaving the reservoir is equal to the sediment load entering the reservoir because the reservoir is essentially full of sediment (i.e., high flows may scour sediment and lower flows will deposit sediment, but in the long run there is no net change).  Duke estimates that 100,000 to 120,000 cubic yards of sediment are currently stored upstream of Dillsboro dam.  Duke removed a small, unknown quantity of sediment from in front of the trashracks at the Dillsboro reservoir in 1985 (letter from J. Wishon, Nantahala Area Relicensing Manager, Duke, to the Commission, dated October 27, 2005).  Duke could not identify the location, or method for disposal, of the sediment.

FWS sampled and tested sediment upstream and downstream of the dam and found no significant contamination (FWS, 2004; included as attachment F to appendix A of Duke, 2004c).  About 80 percent of the sediment concentrations were below threshold screening values, indicating no expected toxicological effects.  The remaining 20 percent were above threshold screening values, but below values indicating probable toxicological effects.  After further evaluation, FWS concluded that only the concentrations of nickel were high enough to be of possible concern, but noted that the mean concentration of nickel upstream of the dam was lower than the mean concentration downstream of the dam.
Bryson Project

Water Quantity and Use 

Bryson dam is located on the Oconaluftee River 0.56 mile upstream from the confluence with the Tuckasegee River and about 19 miles upstream of Fontana Lake (see figure 2).  The dam creates the shallow, riverine, 38-acre Ela reservoir (at full pool elevation of 1,828 feet), which provides very limited storage.  The reservoir inundates about 1.5 miles of the Oconaluftee River and has a drainage area of 188 square miles and an average annual inflow of 534 cfs.  Ela reservoir is filled to near capacity with an estimated 958,000 cubic yards of sediment.  Channel depths are 7 to 11 feet through most of the impoundment, with depths to 19 feet at a 90-degree bend in the river and depths to 14 feet for 300 feet immediately upstream of the dam.  There is no bypassed reach.  The watershed upstream of the dam is rural with some agriculture, but is predominantly forested.  

Operated ROR, the Bryson Project has essentially no effect on monthly or annual river flow, although it can affect flow locally during infrequent reservoir drawdown or refilling.  Duke calculated historical flow data at the Bryson Project using the project drainage area to adjust flow data (1945 to 2000) from the USGS gage at Birdtown, North Carolina (which is 2.6 miles upstream of the dam) (table 13).  Under the current license for the project, Duke releases a minimum flow of 82 cfs or inflow, whichever is lower.  

Table 13.
Bryson Project inflows in cfs.a  (Source:  Duke, 2004d, as modified by staff)

	Month
	Mean Flow
	10% Exceedance

Flow
	50% Exceedance (Median Flow)
	90% Exceedance Flow

	January
	740
	1,344
	670
	241

	February
	828
	1,445
	631
	349

	March
	906
	1,517
	708
	421

	April
	742
	1,215
	620
	380

	May
	550
	853
	459
	320

	June
	436
	679
	368
	238

	July
	390
	674
	308
	192

	August
	335
	568
	266
	164

	September
	261
	421
	205
	131

	October
	270
	454
	191
	118

	November
	309
	734
	277
	138

	December
	591
	1,100
	434
	195

	Year
	534
	974
	402
	171


a
Flow at Bryson dam, including Oconaluftee River and all tributaries to the reservoir.  Flows calculated by Duke by drainage area adjustment of historical flow records from the USGS gaging station at Birdtown, North Carolina.  Mean flows listed by Duke in table E2.4-1 of Duke, 2004d.  Exceedance flows adapted by staff from flow statistics provided by Duke in Exhibit E, Appendix 2, of Duke, 2004d. 

Other than the Oconaluftee River, tributaries to Ela reservoir include small streams such as Johnson Branch, Worley Branch, Galbraith Creek, Falls Branch, and Fishtrap Branch.

There are no major water withdrawals or discharges into waters affected by the Bryson Project (NCDWR, 2001).  However, there are three small upstream wastewater treatment facilities, including Smokemont and Cherokee, which discharge to the Oconaluftee River, and EBCI, which discharges to Rough Branch.

Water Quality

NCDENR classifies the Oconaluftee River from the EBCI Reservation boundary (about 0.4 mile downstream of Goose Creek) to the confluence with the Tuckasegee River, which includes all of the Bryson Project except the uppermost 500 feet of the impoundment, as C, Tr, HQW (see table 6 for the definitions of water use classes).  The state classifies the uppermost 500 feet of the reservoir and the river upstream of the reservoir up to the confluence with Raven Fork (about 9 miles) as C, Tr.  See table 7 for water quality standards applicable to the Bryson Project.  

NCDENR monitored ambient water quality at the USGS gaging station on the Oconaluftee River at Birdtown, North Carolina, 2.6 miles upstream of the Bryson Project, until 2000.  Monitoring results from the station indicate that, in general, water quality is good, state water quality standards are met, and there are no indications of water quality problems.  The monitoring agencies have noted that, over time, fecal coliform concentrations have declined at the Birdtown sampling site as measured at the USGS flow gage.  NCDENR has not listed the Oconaluftee River or the Tuckasegee River downstream of the Oconaluftee River as impaired for any use (NCDWQ, 2003; 2006).  

Duke reviewed historical data (1985-2000) for DO and temperature collected by NCDENR (monthly grab samples) in the Oconaluftee River upstream of the Bryson Project at Birdtown.  Duke also conducted DO and temperature studies in the river upstream and downstream of the project.  Duke monitored temperature at 15-minute intervals from May 2001 to May 2002 at four stations:  the Oconaluftee River upstream of the project at the USGS gage at Birdtown, the Oconaluftee River 0.2 mile downstream of Bryson dam, the Tuckasegee River about 1 mile upstream of the confluence of the Oconaluftee River, and the Tuckasegee River about 4 miles downstream of the confluence.  Duke monitored DO at 5-minute intervals at the same four stations over a 4-day period in August 2001 and another 4-day period in September 2001.

The maximum temperature recorded upstream of the Bryson Project in the state’s database was 25(C, and temperature in July and August often exceeded the state temperature standard for trout streams of  20(C.  In the Duke studies, maximum temperature upstream of the Bryson Project exceeded the state standard on several occasions from mid-May through mid-September 2001, reaching 24(C in July.  Mean temperature upstream of the project also exceeded the state standard occasionally from mid-July through August 2001.  Temperature in the Oconaluftee River downstream of the Bryson Project followed the same general pattern, but the maximum temperature was typically 0 to 1(C lower than upstream of the reservoir and the mean temperature was 0 to 1(C higher.  

The Tuckasegee River is not a trout stream, so the maximum temperature standard is 29(C.  The maximum temperature measured by Duke downstream of the Oconaluftee River at Bryson City was 27.5(C, and the maximum temperature in the state database for the same location was 26(C.  Mean temperature in the Oconaluftee River is routinely 2 to 3(C cooler than the temperature in the Tuckasegee River upstream of the Oconaluftee River confluence.

On a daily basis, the Bryson Project may delay the daily temperature cycle (maximum temperature in late afternoon, early evening; minimum temperature in morning) by about 6 hours, based on the data for the warmest period (July 21 to August 3) in the Duke study.  The release of water from the bottom of the reservoir, which takes longer to warm up in response to daylight, may account for this delay.  The project may also dampen the daily temperature range.  During the July 2001 period, the peak temperature downstream of Bryson dam was 0 to 1(C lower than the peak temperature upstream of the reservoir, and the minimum temperature downstream was 1 to 3(C higher than upstream.  

None of the historical or project-specific data showed violations of the state standard for DO of 6 mg/l.  The minimum DO concentration at Birdtown in the state’s database was just under 8 mg/l.  The minimum DO concentration observed at the station downstream of Bryson dam in the Duke studies was 7.2 mg/l.

Sediment

Duke conducted a bathymetric survey and sediment grain size analysis in Ela reservoir in June 2001.  Although the reservoir is essentially full of sediment, high flows may scour sediment, lower flows will deposit sediment, and in the long run there is no net change (i.e., the sediment load leaving the reservoir is equal to the sediment load entering the reservoir).  Duke estimates that the reservoir holds 958,000 cubic yards of sediment.  Duke has not analyzed sediment quality at the Bryson Project.  Staff would not expect the sediments in the reservoir to be contaminated based on the types of commercial activities occurring upstream from the project and the absence of contaminated sediments in the Dillsboro reservoir, which has a similar contributing watershed.  

On occasion, Duke must lower the water level of Ela reservoir for maintenance and other emergency purposes.  Duke drained the reservoir from October 19, 1988, to December 13, 1988, for head gate maintenance.  Duke drained the reservoir again from October 4, 1993, to February 25, 1994, to replace the J-seal on the Taintor gates, install seal guides, and remove debris from the trashracks.  Such reductions in water level below the normal reservoir elevation cause erosive downcutting of sediment deposited in the reservoir and increase sediment transport to downstream areas.

Large debris buildup on the trashracks and small debris (e.g., leaves) that is not removed during routine trashrack raking restricts flow to the powerhouse intake and creates low velocity areas near the intakes where sediment can accumulate.  Such sediment accumulation further restricts inflow to the powerhouse.  When debris and sediment buildup interferes with unit operation, Duke conducts a major cleaning of the trashracks using large equipment, such as track hoes and clamshell dredges.  Historically, Duke has conducted major trashrack cleaning at 7- or 8-year intervals.    

Major cleaning can occur at any time of the year, regardless of flow conditions, and Ela reservoir is kept at full pond during major cleaning.  During the 2 or 3 days required for each major trashrack cleaning, flow through the powerhouse stops, and inflow to the Bryson Project is diverted through the Taintor gates.  Duke estimates that 35,000 to 40,000 cubic yards of debris and sediment were removed from the intake area from the reservoir during trashrack maintenance in 2002 (letter from J. Wishon, Nantahala Area Relicensing Manager, Duke, to the Commission, dated October 27, 2005).  Duke provided the sediment from the reservoir to a private landowner who used the sediment as fill, and Duke managed runoff at the disposal sites by digging a settling pond and erecting a silt fence.  

b.
Environmental Effects:
The environmental effects of lake levels and minimum flow and recreational flow releases are related primarily to the maintenance and enhancement of aquatic habitat, which we discuss in section V.C.3, Aquatic Resources, and recreation, which we discuss in section V.C.7, Recreational Resources.  In this section, we discuss monitoring of lake levels and minimum flows at each project and project effects on water quality and sediments.

East and West Fork Projects
Monitoring Lake Levels and Project-Related Flows
Duke proposes the following measures related to lake levels and flow monitoring:
· Use existing float-operated gages or suitable replacement gages to monitor actual water levels of all East and West Fork project reservoirs; calibrate the reservoir stage level gages within 60 days following Duke’s issuance of the new license and at least once every 2 years thereafter (article 401[A] of the TCST SA).
· Calibrate the meters used to monitor minimum flows within 60 days following installation of the new valves described in the TCST SA (East Fork) and the existing staff gage just upstream of the Tuckasegee powerhouse within 60 days after license issuance (West Fork) and at least once every 2 years thereafter (article 404 [C] and [D] of the TCST SA).
· Develop within 6 months of license issuance, in consultation with NCWRC, NCDWR, NCDWQ, FWS, and the FS, a minimum flow plan for the East Fork Project that provides for the following:  (1) retooling or replacement of the existing flow valve at Cedar Cliff powerhouse so it is capable of releasing up to 35 cfs, as calibrated and metered at the valve, from the powerhouse to the Tuckasegee River; and (2) installation of a minimum flow valve at Wolf Creek dam capable of releasing up to 6 cfs, as calibrated and metered at the valve, from the dam into Wolf Creek (article 404 [B] of the TCST SA).  Duke would complete the proposed modifications to East Fork Project facilities within 1 year of Commission approval of the minimum flow plan and begin providing the proposed minimum flows (which we discuss in section V.C.3, Aquatic Resources).
Although not specifically included in its application for the East and West Fork projects, Duke proposes the following measures in the TCST SA:

· Provide an annual report to the Commission, NCDWR, NCDWQ, NCWRC, FWS, and the FS by May 31 that includes the following:  (1) a table of the elevations of project reservoirs on a daily basis during the previous calendar year; (2) certification by Duke that the proposed minimum flow releases were met during the previous calendar year; and (3) certification by Duke that the proposed recreational flow releases were met during the previous calendar year (we discuss items 2 and 3 further in sections V.C.3, Aquatic Resources, and V.C.7, Recreational Resources) (article 411[A] of the TCST SA).
· If there are deviations from the proposed normal operating range proposed for each reservoir, or the proposed minimum and recreational flow regimes, Duke would include in the annual report, specified above, an explanation of each such incident (article 411[B] of the TCST SA). 
In its applications for the East and West Fork projects and the TCST SA, Duke proposes to pay for reactivation of USGS gages on the Tuckasegee River at Tuckasegee and Dillsboro, North Carolina, or suitable replacement gages in those vicinities (in 2004, USGS installed new gages at Cullowhee [#03508050], which is about 2 miles downstream of Tuckasegee, and at Barker’s Creek [#03510577], which is about 4 miles downstream of Dillsboro and which is operated in cooperation with Duke (USGS, 2004).  Under TCST SA article 403, Duke agrees to reimburse USGS for the ongoing maintenance cost of the Tuckasegee gage.  In the application and the TCST SA, Duke proposes this measure not for enhancing water resources, but for enhancing public access to information on recreational flows in the Tuckasegee River, which we discuss in section V.C.7, Recreational Resources.
Interior, NCWRC, and NCDENR agree to the proposed environmental measures contained in the TCST SA, which would include those items above that pertain to lake level and flow monitoring.  Interior specifically includes the proposed measures that pertain to lake level and flow monitoring in its section 10(j) recommendations for the East and West Fork projects.  Interior adds, as a section 10(j) recommendation, that Duke reimburse USGS annually for its cost to maintain the flow gages at Dillsboro and Tuckasegee to allow for compliance monitoring as well as public access to flow information.  The FS also agrees to the environmental measures as part of the TCST SA and makes the measure for lake-level monitoring at Wolf Creek, Tanasee Creek, and Bear Creek reservoirs one of its section 10(a) recommendations.  We discuss the state and federal resource agency and the FS recommendations in more detail in sections VII and VIII of the EA.

Our Analysis

Use of water level monitoring gages is a common practice at many reservoirs, and the calibration of such gages involves fairly straightforward surveying techniques.  Duke’s proposed continued usage of the existing float-operated gages or suitable replacement gages to monitor the water levels of the East and West Fork project reservoirs should be adequate as long as any such monitoring gages have the capability to monitor all possible lake levels that could occur under proposed routine and emergency situations.  Duke’s proposal in the TCST SA to include in its annual monitoring report the daily lake level elevations for the previous year would enable the Commission to ensure that Duke is operating the East and West Fork projects within the range of normal lake levels that may be specified in a new license (subject to temporary low flow or emergency conditions, as specified in the TCST SA).  Such documentation also would provide a basis for the Commission to evaluate whether Duke’s “good faith” efforts to achieve the normal target elevations specified in article 401(C) of the TCST SA for the projects are actually being consistently achieved (within a reasonable level of variability associated with project limitations and natural conditions).  

In the 1999 Commission Order that amended the existing East Fork Project license, the Commission required Duke to continuously release 10 cfs from Cedar Cliff powerhouse to the Tuckasegee River.  To meet this requirement, Duke installed in the penstock a valve that is metered and calibrated at the valve.  To meet the proposed requirement for a 10 cfs release in December through June and a 35 cfs release in July through November, Duke would need to add a second valve or retool or replace the existing valve with one capable of operation at both release rates.  Duke should be able to ensure release of 10 or 35 cfs to the Tuckasegee River, depending on the time of year, as long as the valve can be calibrated accurately for both flows.  Duke’s proposal to install and calibrate a valve that would release 6 cfs from Wolf Creek dam to Wolf Creek should also easily achieve acceptable flow release and monitoring results to ensure water quality and aquatic habitat are protected and enhanced.    

If there are deviations from the proposed normal operating ranges proposed for the East and West Fork project reservoirs or the proposed minimum and recreational flow regimes, Duke agrees in the TCST SA to include an explanation of each such incident in its annual compliance report to the Commission.  We consider this type of documentation of such deviations to be appropriate.  In addition, if such deviations are the result of factors that are under the control of Duke, we would also expect the report to include proposed actions that Duke plans to take to avoid or minimize such deviations in the future.  

Under TCST SA article 405 for the East Fork Project, which we discuss further in section V.C.7, Recreational Resources, Duke agrees to provide recreational flows in the Tuckasegee River as measured at the reactivated Dillsboro USGS gage (or a new gage in that vicinity).  In 2004, USGS activated a gaging station at Barker’s Creek, North Carolina, which is about 4 miles downstream of Dillsboro and 22 miles downstream of Cedar Cliff powerhouse.  The station is downstream of the confluence of the West Fork and the mainstem Tuckasegee River and, therefore, is influenced by Duke’s West Fork Project as well as the East Fork Project.  The location of this new gage would serve well for the purpose of monitoring compliance with recreational flow requirements in the TCST SA.  However, under TCST SA article 403 for the East Fork Project, Duke proposes to reimburse USGS for the cost of operating a gage in the vicinity of Tuckasegee.  
In 2004, USGS activated a gaging station at Cullowhee, North Carolina, which is about 3 miles downstream of Tuckasegee and 5 miles downstream of Cedar Cliff powerhouse.  This station is also downstream of the confluence of the West Fork and the mainstem Tuckasegee River and influenced by Duke’s West Fork Project as well as the East Fork Project, but flows at the station are not tied to any condition for minimum or recreational flows in the TCST SA.  Furthermore, we anticipate that there would be problems with using gaging station data collected from 5 miles downstream of Cedar Cliff dam to demonstrate compliance with minimum flow requirements for that dam.  Flows from the West Fork Project, attenuation of flows from Cedar Cliff dam to the gage (i.e., an instantaneous change in flow created by a change in project operation would be smoothed out by the time the water reaches the downstream gage), and other watershed factors (e.g., localized thunderstorms could create large flows in subwatersheds between the dam and the gage) would mask the influence of the East Fork Project on the flow at the gage.  The gage also could not accurately monitor compliance with the minimum release requirement for Wolf Creek dam because of the attenuating influences of Bear Creek and Cedar Cliff reservoirs between Wolf Creek dam and the gage. 

East Fork Project
Water Quality

Temperature and Dissolved Oxygen

In the Tuckasegee River downstream of Cedar Cliff powerhouse, temperatures and DO concentrations measured by Duke consistently meet state standards.  Therefore, we do not consider temperature or DO to be a water quality issue downstream of the project.  All four project reservoirs become thermally stratified in the summer, with surface temperatures reaching 27ºC and hypolimnion DO concentrations falling below 6 mg/l at depths greater than 30 feet.  These conditions are typical of large, deep southern reservoirs; state water quality standards specifically allow for DO concentrations in deep lake waters that fall below the normal standard because of natural conditions.  We also, therefore, do not consider temperature or DO to be a water quality issue in the East Fork Project reservoirs.  

In the Wolf Creek bypassed reach, Duke found that water temperatures meet the state standard of 20ºC except for minor excursions (to 20.2ºC or so) on one or two days.  However, water temperatures in the Tanasee Creek bypassed reach exceed the state standard frequently in the summer, reaching 24ºC on occasion.  Water temperatures tend to follow the normal diel pattern of increased temperatures above the state water quality standard during the day in association with increasing air temperatures, and then decreased below the standard at night as air temperatures also fall.  

Duke does not propose to implement any specific environmental measures to improve or enhance water quality in waters affected by the East Fork Project, and no other stakeholders make any specific recommendations that pertain to temperature or DO enhancements.  However, Duke proposes to implement measures and operating procedures that could affect water quality, including (1) releasing minimum flows to the Tuckasegee River downstream of Cedar Cliff powerhouse—10 cfs from December 1 to June 30 and 35 cfs from July 1 to November 30—and establishing a 6-cfs minimum flow all year round in the Wolf Creek bypassed reach and (2) releasing recreational flows in the Tuckasegee River downstream of the project.  Recreational flow releases would not only influence water temperature in the Tuckasegee River downstream of Cedar Cliff dam, but they would result in additional physical aquatic habitat modifications.  We discuss these potential habitat effects in section V.C.3, Aquatic Resources.

Our Analysis

Under the historical peaking operation of the East Fork Project, the state temperature standard for trout waters, 20(C, is achieved consistently in the Tuckasegee River downstream of Cedar Cliff powerhouse and on all but 1 or 2 days (when there are very minor excursions) in the Wolf Creek bypassed reach.  The additional 25 cfs minimum flow release proposed by Duke for July 1 to November 30 would help maintain temperature in the Tuckasegee River below the state trout stream standard because the releases would come from the colder waters of the reservoir.  There are no water quality data for the bypassed reaches below the Bear Creek and Cedar Cliff dams, which are short (0.3 and 0.5 mile, respectively) and receive very little base flow or tributary flow (1.2 and 0.5 cfs, respectively).  

The minimum release proposed for Wolf Creek dam could affect temperature in that bypassed reach in opposite ways, depending on the location of the release, which is not specified in the application or the TCST SA.  If the release is from the cold-water hypolimnion, we would expect it to bring that reach consistently into compliance with the state temperature standard.  If the release is from the warmer reservoir surface waters, as seems more likely, we would expect it to raise stream temperature.  Surface water temperatures in the four reservoirs exceed the state trout stream standard in the summer and early fall, but this condition is typical of southern reservoirs and natural lakes, which naturally develop high surface water temperatures in the summer.  

The temperature standard is exceeded intermittently in the Tanasee Creek bypassed reach in the summer because of natural warming effects of high day-time air temperatures and the lack of minimum flow releases from the dam.  Although tributaries provide flow to all but the upper 0.3 mile of the bypassed reach (see table 4), these low flows are naturally warmed by summer air temperatures above the state trout stream standard.  There are no reasonable, project-controllable options for reducing these high temperatures by doing anything at Tanasee Creek dam.  There is no existing mechanism for releasing cold, hypolimnion water from the dam and constructing a new release point, such a drilling a conduit through the base of the dam, would be infeasible due to costs and constructability issues.  Releasing water from the Taintor gates would only add warmer surface water to the bypassed reach and wash out the relatively cool inflow that would be coming from groundwater and small tributary inputs along the bypassed reach, which amounts to 9 cfs at the bottom of the reach.

DO concentrations in the Tuckasegee River downstream of Cedar Cliff powerhouse meet or exceed the state standard of 6 mg/l for trout waters.  DO concentrations in the deep waters of the reservoirs fall well below the state numerical standard of 6 mg/l for trout waters, but these low concentrations are natural conditions for deep reservoirs; state water quality standards specifically allow for DO concentrations in deep lake waters that fall below the normal standard because of natural conditions. There are no DO data from the bypassed reaches below East Fork Project dams.

We note that the state agency responsible for assessing and requiring compliance with water quality standards, NCDENR, has not recommended specific DO or temperature measures for the East Fork Project and has agreed to the minimum release provisions of the TCST SA, including the new minimum flow release from the Wolf Creek dam and no minimum flow releases for the bypassed reaches below Tanasee Creek, Bear Creek, and Cedar Cliff dams.

We conclude that the East Fork Project is not a source of water quality problems during routine operations, except for intermittent episodes of water temperature in bypassed reaches exceeding state trout-stream standards in the summer.  No additional protection and enhancement measures are feasible beyond the proposed increase in flows from Cedar Cliff and Wolf Creek dams.  The proposed peaking operations of the project would maintain the generally excellent water quality of the Tuckasegee River.  The primary effects of operations—variations in pond elevation, minimum releases from Cedar Cliff and Wolf Creek dams, and no releases from Bear Creek and Tanasee Creek dams—occur to aquatic habitat in the project reservoirs and the streams and river downstream of the dams.  We discuss those effects in section V.C.3, Aquatic Resources.

Sediment Management

Emergency and maintenance operations may require that East Fork Project reservoirs be drawn down.  The primary water quality consideration for maintenance operations is increased turbidity if sediment upstream of the dam is eroded away or sediment is disturbed by removal operations and transported downstream.

Duke stated that there is no need for sediment removal from any of the East Fork reservoirs.  Sediment accumulation is not a problem in these reservoirs because of their depth and their small and relatively heavily forested drainage areas.  

Duke proposes to operate the East Fork Project to minimize the need to draw the reservoirs down to mechanically remove sediment (article 409 of the TCST SA).  When sediment must be removed or the reservoirs must be drawn down, Duke proposes to consult and reach agreement with the FS, FWS, Corps, NCWRC, NCDWR, and NCDWQ on any reasonable and necessary measures to minimize the effect of the drawdown and sediment removal on the affected environment.  Duke proposes to consult with these entities prior to operating in any way that would be expected to allow sediment from upstream of the project to enter the downstream reaches.  Duke’s HPMEP included in the TCST SA specifies that, to the extent possible, reservoir maintenance work would be scheduled to avoid the critical flow period for stream fish, defined as July through November.  Under the emergency protocol, Duke would consult with resource agencies and others about measures to reduce environmental effects as soon as the approximate dates for the work are determined, but at least 10 days before beginning work.

In comments submitted to the Commission on the TCST SA, Jackson County noted that it “favors the reduction of impoundment fluctuations, especially those that would facilitate … the reduction of sediment loads caused by scouring.”  Jackson County, however, provides no evidence of the water quality effects caused by scouring or recommendations for acceptable impoundment fluctuations that would satisfy its objections.

Interior, NCWRC, NCDENR and the FS agreed to Duke’s proposed consultation for sediment-control measures as part of the TCST SA.  Interior specifically recommended consultation in its section 10(j) recommendations.  Interior also recommends an appropriate sediment management regime that “recognizes the tremendous potential for bedload movement through these systems along with special consideration during emergency, unplanned, and scheduled drawdowns.”  

In its SA, the Community Stakeholders recommended that Duke, within 1 year of the Commission issuing a license for the East Fork Project, be required to dredge the East Fork Project reservoirs “sufficiently to restore the ability of these impoundments to trap the sediments with a goal of dredging approximately every 5 years thereafter and remove off-site 75 percent of the sediment contained in those impoundments.”  The Community Stakeholders also recommend that Duke be required to submit sediment removal plans with 180 days of the Commission’s issuing a license for the East Fork Project and to submit a report every 5 years after license issuance that includes an assessment of the sediment trapping capacity of each East Fork Project reservoir.  (Note:  The Community Stakeholders make identical sediment management recommendations for all of the Tuckasegee Projects.)

Our Analysis

We did not identify any documented water-quality-related sediment management problems at any of the East Fork Project reservoirs.  

Dredging of waters at hydroelectric facilities may be required at some point in the life of the East Fork Project, perhaps to increase storage capabilities or remove sediment buildup in front of project intakes or discharge gates.  However, the need for sediment removal at any of the four East Fork Project reservoirs is unlikely because the depth of the lakes would accommodate a substantial amount of sediment input from upstream sources without the need for remedial action, and the forested nature of the watershed should minimize erosion and related sediment input to the lakes.  Although Duke proposes to operate the project such that the need to draw down project reservoirs to mechanically remove sediment is minimized, if it should become necessary to draw down any reservoir for maintenance purposes lower than it is routinely drawn down on an annual basis, sediment in this deep drawdown zone could be subject to erosion and resuspension while the maintenance is being performed.  

Duke’s proposed measure to consult with resource agencies prior to any sediment removal operations or instances when the East Fork Project reservoirs are to be drawn down for maintenance purposes should enable appropriate erosion and sedimentation safeguards to be developed and implemented.  However, Duke’s proposed measure makes no distinction between the routine drawdowns of the reservoirs that occur during the winter on an annual basis, and deeper drawdowns that may be required for planned maintenance of project features.  This ambiguity could lead to the Commission requiring Duke to consult with the agencies annually to determine measures that may be necessary to minimize effects of the proposed drawdown.  This could prove burdensome to the consulted agencies and the Commission, which would need to approve any proposed protective measures, and could unnecessarily delay required maintenance.

We consider it most likely that relatively large volumes of sediment that could be subject to erosion and resuspension during drawdowns of the four reservoirs would exist below the depth of routine winter drawdown.  Currently, Duke voluntarily operates the East Fork Project in accordance with the normal operating range specified in the TCST SA, which means that the normal minimum elevation during the winter is at elevation 3,063 feet in Tanasee Creek and Wolf Creek lakes, 2,551 feet in Bear Creek Lake, and 2,326 feet in Cedar Cliff Lake.  Above these depths, most sediment that accumulates when the water level is maintained up to its typical summer elevation (elevation 3,073 feet in Tanasee Creek and Wolf Creek lakes, 2,558 feet in Bear Creek Lake, 2,328 feet in Cedar Cliff Lake) would be rinsed from the substrate during winter precipitation events.  Planned lake drawdowns below the normal winter minimum elevation for maintenance purposes could expose substantially larger volumes of fine-grained sediments to erosive forces than under annual drawdowns, and development and implementation of protective measures may need to be considered in such cases. 

In the unlikely event that dredging and removal of sediment from East Fork Project reservoirs (or the more likely event of a deep drawdown for maintenance purposes) should be necessary during the term of a new license, such activities could be undertaken with minimal effects on water quality as long as best management practices are in place to control sedimentation and downstream transport of fine-grained sediment that may be resuspended at the dredging site or scoured by erosion from exposed substrate.  Dredge spoil can be disposed of in an environmentally acceptable manner that minimizes the potential for reintroduction of sediments to project or non-project waters, as long as an appropriate disposal site is selected and spoil pile stabilization and restoration measures are well designed prior to the initiation of dredging.  

The resource agencies that Duke proposes to consult with if dredging or reservoir drawdowns should be necessary have the expertise to ensure that best management practices are built into a dredging plan prior to its submittal to the Commission for approval.  However, consultation with these agencies well before the event is scheduled would enable implementation of protective measures to be built into the proposed schedule.  Our interpretation of article 409 of the TCST SA is that consultation, including agreement on appropriate protective measures, would occur prior to commencement of activities that could disturb sediments.  We consider it unlikely that such consultation could be successfully completed if the agencies are notified only 10 days prior to the event, as could occur under the proposed maintenance protocol.

We would not expect any bedload movement through these reservoirs because of their depth and sediment-trapping capabilities.  We consider the consultation agreed to by Duke and Interior in the TCST SA to be able to satisfy any concerns Interior may have with bedload transport.  

Dredging of the sediment accumulated upstream of the East Fork Project dams, as recommended by the Community Stakeholders, is not required to maintain the hydroelectric function of the East Fork Project.  Duke has not experienced operating problems related to sediment accumulation in front of the turbine intakes at any of the East Fork Project dams.  The dredging recommended by the Community Stakeholders would increase the sediment trapping ability of the dams, but this function does not increase the utility of the project as a hydroelectric facility.  Furthermore, disposing of the sediment dredged from the project could cause its own environmental effects (e.g., large volume of truck traffic, large disposal area requirement, and substantial sediment and erosion control requirements) that are not addressed in the Community Stakeholders SA.

West Fork Project
Water Quality

Temperature and Dissolved Oxygen

In the West Fork of the Tuckasegee River downstream of Tuckasegee powerhouse, temperatures and DO concentrations measured by Duke consistently meet state water quality standards, and these data indicate that temperature and DO in the Tuckasegee bypassed reach also meet state standards.  Therefore, we do not consider temperature or DO to be a water quality issue downstream of Tuckasegee dam.  Lake Glenville becomes thermally stratified in the summer, with surface temperatures reaching 26ºC (in compliance with the state standard) and hypolimnion DO concentrations falling below 5 mg/l in worst-case years at depths greater than 30 feet.  These conditions are typical of large, deep southern reservoirs; state water quality standards specifically allow for DO concentrations in deep lake waters that fall below the normal standard because of natural conditions.  We also, therefore, do not consider temperature or DO to be a water quality issue in Lake Glenville.  We have no data on water quality in Tuckasegee Lake, which is heavily influenced by the discharge from Glenville powerhouse.

Water temperatures in the 6.4-mile-long bypassed reach downstream of Glenville dam exceed the state trout-stream water quality standard of 20ºC frequently in the summer, reaching 22ºC on occasion.  Water temperatures in the bypassed reach tend to follow the normal diel pattern of increased temperatures above the state water quality standard for temperature during the day in association with increasing air temperatures, and then decreased below the water quality standard for temperature at night as air temperatures also fall.  We have no DO data for the Glenville bypassed reach; with no flow from Lake Glenville, DO in the bypassed reach is the natural DO from the tributaries to the reach. 

Duke does not propose to implement any specific environmental measures to improve or enhance water quality in project-affected waters, and no other stakeholders make any specific recommendations that pertain to temperature or DO enhancements.  However, Duke proposes to implement measures and operating procedures that could affect water quality, including (1) continuing to release a continuous 20-cfs minimum flow to the West Fork downstream of Tuckasegee powerhouse and (2) releasing recreational flows of 250 cfs in the West Fork downstream of the Glenville dam.  Recreational flow releases would not only influence water temperature in the West Fork but result in additional physical aquatic habitat modifications.  We discuss these potential temperature and habitat effects in section V.C.3, Aquatic Resources.
Our Analysis

Under the historical peaking operation of the West Fork Project, the state trout-stream temperature standard, 20(C, and DO standard, 6 mg/l, are met consistently in the West Fork of the Tuckasegee River downstream of Tuckasegee dam.  Lake Glenville becomes thermally stratified in the summer; water temperature meets state standards throughout the water column, but hypolimnion DO concentrations fall below the state numerical standard for non-trout waters, 5 mg/l, in bottom waters.  However, the state standards allow for this condition because it is typical for deep reservoirs.

The state trout-stream temperature standard is exceeded intermittently in the Glenville bypassed reach in the summer because of natural warming effects of high day-time air temperatures and the effects of no minimum flows releases from the dam.  Although tributaries provide flow to all but the upper 1.1 miles of the bypassed reach (see table 11), these low flows are naturally warmed by summer air temperatures above the state trout-stream standard.  There are no reasonable, project-controllable options for reducing these high temperatures by doing anything at Glenville dam.  There is no existing mechanism for releasing cold, hypolimnion water from the dam, and constructing a new release point would be infeasible due to costs and constructability problems.  Releasing water from the Taintor gates would only add warmer surface water to the bypassed reach and wash out the relatively cool inflow that would be coming from groundwater and small tributary inputs along the bypassed reach, which amounts to 48 cfs at the bottom of the reach. 

Recreational releases of 250 cfs from the Taintor gates at Glenville dam would increase temperatures in the West Fork because the released water would come from the warmer surface layers of the Lake Glenville.  In the summer, these releases could cause the water temperature in the West Fork to exceed the state trout-stream standard.  We discuss those effects further in section V.C.3, Aquatic Resources.
We note that the state agency responsible for assessing and requiring compliance with water quality standards, NCDENR, has not recommended specific DO or temperature measures for the West Fork Project and has agreed to the minimum release provisions of the TCST SA, including no minimum flow release for the bypassed reach below Glenville dam.

We conclude that the West Fork Project is not a source of water quality problems during routine operations, except for intermittent episodes of water temperature in the Glenville bypassed reach exceeding state trout-stream standards in the summer.  No additional protection and enhancement measures are feasible beyond the continued minimum release flow from Tuckasegee dam.  The proposed peaking operations of the project would maintain the generally excellent water quality of the West Fork of the Tuckasegee River.  The primary effects of operations—variations in pond elevation, minimum releases from Tuckasegee dam, and recreational releases from Glenville dam—are on aquatic habitat in the project reservoirs and the streams and river downstream of the dams.  We discuss those effects in section V.C.3, Aquatic Resources.

Sediment Management

West Fork Project reservoirs may be drawn down for emergency and maintenance operations, which may result in increased turbidity in the West Fork of the Tuckasegee River if sediment upstream of the dam is eroded away or sediment is disturbed by removal operations and transported downstream.

Duke states that there is no need for sediment removal from Tuckasegee Lake because there is negligible storage in the reservoir and flows from the Glenville powerhouse are passed directly through Tuckasegee Lake.  There is also no need for sediment removal from Lake Glenville because sediment accumulation is not a problem in the deep reservoir with a heavy forested watershed.  Duke proposes to operate the West Fork Project to minimize the need to draw the reservoirs down to mechanically remove sediment (article 409 of the TCST SA).  If sediment removal is required during the lifetime of the license, Duke proposes to consult and reach agreement with FWS, Corps, NCWRC, NCDWR, and NCDWQ on any reasonable and necessary measures to minimize the effect of the drawdown and sediment removal on the affected environment.  Duke proposes to consult with these agencies prior to operating in any way that would be expected to allow sediment from upstream of the West Fork Project to enter the downstream reaches.  Duke’s HPMEP included in the TCST SA specifies that, to the extent possible, reservoir maintenance work would be scheduled to avoid the critical flow period for resident stream fish, defined as July through November.  Under the emergency protocol (described in the TCST SA), Duke would consult with resource agencies and others regarding measures to reduce environmental effects as soon as the approximate dates for the work are determined, but at least 10 days prior to beginning the work.

Interior, NCWRC, and NCDENR agree to the proposed consultation as part of the TCST SA.  Interior specifically recommends this consultation in its section 10(j) recommendations.  Interior also recommends development of an appropriate sediment management regime that “recognizes the tremendous potential for bedload movement through these systems along with special consideration during emergency, unplanned, and scheduled drawdowns.” 

In its SA, the Community Stakeholders recommend that Duke, within 1 year of the Commission issuing a license for the West Fork Project, be required to dredge the West Fork Project reservoirs “sufficiently to restore the ability of these impoundments to trap the sediments with a goal of dredging approximately every 5 years thereafter and remove off-site 75 percent of the sediment contained in those impoundments.”  The Community Stakeholders also recommend that Duke be required to submit sediment removal plans with 180 days of the Commission’s issuing a license for the West Fork Project and to submit a report every 5 years after license issuance that includes an assessment of the sediment trapping capacity of each West Fork Project reservoir.  (Note:  The Community Stakeholders make identical sediment management recommendations for all of the Tuckasegee Projects.)

Our Analysis

We did not identify any documented water-quality-related sediment management problems at any of the West Fork Project reservoirs.  

Dredging of waters at hydroelectric facilities may be required at some point in the life of the West Fork Project, perhaps to increase storage capabilities or remove sediment buildup in front of project intakes or discharge gates in heavily sedimented reservoirs like Tuckasegee Lake.  However, the need for sediment removal at Lake Glenville is unlikely because the depth of the lake would accommodate a substantial amount of sediment input from upstream sources without the need for remedial action, and the forested nature of the watershed should minimize erosion and related sediment input to the lakes.  Although Duke proposes to operate the West Fork Project such that the need to draw down project reservoirs to mechanically remove sediment is minimized, if it should become necessary to draw down either reservoir for maintenance purposes lower than it is routinely drawn down on an annual basis, sediment in this deep drawdown zone could be subject to erosion and resuspension while the maintenance is being performed.  

As we discuss previously for the East Fork Project, lake drawdowns below the normal winter minimum elevation for maintenance purposes could expose substantially larger volumes of fine-grained sediments to erosive forces than under annual drawdowns, and development and implementation of protective measures may need to be considered in such cases.  In the unlikely event that dredging and removal of sediment from West Fork Project reservoirs should be necessary during the term of a new license, such activities could be undertaken with minimal effects on water quality as long as best management practices are in place to control sedimentation and downstream transport of fine-grained sediment that may be resuspended at the dredging site or scoured by erosion from exposed substrate.  Dredge spoil can be disposed of in an environmentally acceptable manner that minimizes the potential for reintroduction of sediments to project or non-project waters, as long as an appropriate disposal site is selected and spoil pile stabilization and restoration measures are well designed prior to the initiation of dredging.  

Duke’s proposed measure to consult with resource agencies prior to any scheduled sediment removal operations or instances when the West Fork Project reservoirs are to be drawn down for maintenance purposes should enable appropriate erosion and sedimentation safeguards to be developed and implemented.  The resource agencies that Duke have the expertise to ensure that best management practices are built into a dredging plan prior to its submittal to the Commission for approval.  However, we consider it unlikely that such consultation could be successfully completed if the agencies are notified only 10 days prior to the event, as could occur under the maintenance protocol included in the TCST SA.

We would not expect any bedload movement through Lake Glenville because of its depth and sediment-trapping capabilities.  With much of the normal stream bedload trapped in Lake Glenville, the bedload contribution to Tuckasegee Lake may be small relative to its watershed size, but we would expect the reservoir to have little effect on bedload movement because it is essentially full of sediment.  We consider the consultation agreed to by Duke and Interior in the TCST SA to be able to satisfy any concerns Interior may have with bedload transport.

Dredging of the sediment accumulated upstream of the West Fork Project dams, as recommended by the Community Stakeholders, is not required to maintain the hydroelectric function of the project.  Duke has not experienced operating problems related to sediment accumulation in front of the turbine intakes at either dam.  The dredging recommended by the Community Stakeholders would increase the sediment trapping ability of the dams, but this function does not increase the utility of the project as a hydroelectric facility.  Furthermore, disposing of the sediment dredged from the project could cause its own environmental effects (e.g., a large volume of truck traffic, a large disposal area requirement, and substantial sediment and erosion control requirements) that are not addressed in the Community Stakeholders SA.

Channel and Bank Erosion

Several commenters state that the test recreational release from Lake Glenville caused considerable damage to vegetation and property on the bank along the bypassed reach downstream of the dam.  Duke responds that the proposed recreational release, 250 cfs for 6 hours on 7 days, is less than the flows that have been released from the dam during six storm events since 1973.  Over a 58-hour period from April 14 to 16, 1994, Duke released an average flow of 488 cfs from Glenville dam, with a peak flow of 2,088 cfs.  During a 143-hour event from May 6 through May 12, 2203, Duke released an average flow of 670 cfs from the dam, with a peak flow of 2,235 cfs and a flow continuously exceeding 1,100 cfs for a 12-hour period.  Duke states that it did not receive any complaints of bank erosion or other flood damage from any of the six high-flow releases.

Jackson County and several individuals and groups
 recommend a more limited operating range for Lake Glenville as a way to reduce bank erosion around the lake and resulting turbidity and sedimentation effects.  Several commenters
 state that the proposed requirement for Duke to “endeavor in good faith” to achieve normal target elevations would not be sufficiently protective of bank erosion and water quality.  Duke responded in July 2004 that it had operated Lake Glenville in accordance with the proposed lake level limits since January 1, 2004, and was able to come close to the normal target elevation throughout the first 6 months.

Our Analysis
The proposed recreational release is less than past high-flow releases from Lake Glenville and undoubtedly less than high flows in the channel before the dam was constructed.  The proposed release, therefore, is within normal hydrological variations for this channel.  The primary issue raised by commenters relates to damages that may be caused on private property encroaching on the floodway downstream of the dam, and we discuss those effects in section V.C.1, Geology and Soils.
Reservoirs, whether managed for water supply, flood control, or hydroelectric power, typically have wide fluctuations in lake level that cause barren shorelines within the range of operating elevations.  These shorelines are susceptible to erosion from waves and boat wakes.  Water quality effects—increased turbidity—are typically minor and limited to the immediate shoreline area, with no major effects on lake or downstream water quality.  Lake level fluctuations like those proposed for Lake Glenville by Duke and agreed to by the state agency responsible for water quality management are within normal operating ranges for hydroelectric projects.  Duke’s agreement in the TCST SA to include in its annual monitoring report the daily lake level elevations for the previous year would enable the Commission to ensure that Duke is operating the West Fork Project with “good faith” efforts to achieve the normal target elevations specified in article 401(D) of the TCST SA for the West Fork Project (within a reasonable level of variability associated with project limitations and natural conditions).

Dillsboro Surrender

Monitoring Reservoir Levels and Project-Related Flows 

Monitoring of water level or flow would not be required at the Dillsboro Project after the proposed demolition of the dam.  As part of a dam-removal monitoring plan (which we discuss further below in the Water Quality subsection), Duke proposes to document streamflow during the demolition period.  After removal of the dam, the channel upstream of the removed dam would erode to the bedrock and be about 150 feet wide, similar to the channel configuration downstream of the dam.  Water depth and velocity of the Tuckasegee River upstream of the dam would become similar to existing water depth and velocity downstream of the dam after the dam and upstream sediment are removed.  The environmental effects of water depth and velocity are related primarily to the support and enhancement of aquatic habitat, which we discuss in section V.C.3, Aquatic Resources.
Dillsboro dam has limited storage capacity and minor effects on streamflow, such as a small increase in retention time in the pond.  In comments to the Commission dated December 8 to 9, 2004, Thomas J. Walker states that, contrary to Duke’s statement that the Dillsboro Project has limited storage capacity, the dam plays a significant role in flood control.  Mr. Walker specifically cites the role of the project in protecting Dillsboro’s waterfront residences and businesses during three high-water events and two hurricanes over the course of 8 days in 2004.  He states that the surrender application did not address the effects of dam removal on future high-flow events.  Duke states “there is no reason to expect any appreciable or permanent changes in the floodway or floodplains” with dam removal.

Our Analysis
Dillsboro dam has limited storage capacity and no capacity for flood control.  Removing the dam should have no effect on downstream flooding, which is controlled (to the extent that it can be) much more effectively by upstream East and West Fork projects. 

Water Quality
Temperature, Dissolved Oxygen, and Turbidity

Duke’s proposal to remove Dillsboro dam would affect aquatic resources throughout the watershed, which we discuss in section V.C.3, Aquatic Resources.  Duke expects that the removal of the dam would improve DO and temperature conditions in the Tuckasegee River over the long-term because of the reduction in impounded water, higher water velocities, increased aeration, and a more diverse bed structure.  Total suspended solids in the river would increase in the short-term because of suspension and deposition of accumulated sediment during dam removal.  

Before dam removal, Duke proposes to place an oil boom downstream of the dam for adsorption of oil products that may be released inadvertently from equipment during demolition.

After consultation with the agencies and stakeholders, Duke proposes to prepare, obtain FERC approval for, and implement, an environmental monitoring plan for the dam removal and post-removal periods.  Duke anticipates that the water quality component of the monitoring plan for the dam removal period would include sampling and analysis for turbidity, settleable solids, DO, temperature, and pH.  Duke anticipates sampling twice a day for these constituents.  Duke would use thresholds, based on state standards or other agency recommendations, to guide continuation of the removal process.  For example, if the established turbidity threshold is exceeded during the actual removal, Duke would cease demolition activities.

Pending consultation with the agencies and stakeholders, Duke anticipates that the water quality component of the monitoring plan for the post-dam-removal period would include sampling and analysis for DO, temperature, and pH.  Duke anticipates sampling twice a day for these constituents.  Although the monitoring may be required for a longer period, Duke proposes to fund a 2-year water quality monitoring program that would include monitoring water quality quarterly for the first year and twice in the second year.

Duke proposes other erosion and sediment control studies in the monitoring program; we discuss these in the next subsection, Sediment Management.

NCDENR and NCWRC recommend implementation of the provisions of the TCST SA, which include the Duke-proposed environmental monitoring plan.  Interior recommends monitoring of water quality and sediment transport during demolition.  We discuss sediment transport monitoring in the next subsection, Sediment Management.  Interior states that it intends to work closely with Duke and others to implement a detailed water quality monitoring program.  

In comments to the Commission dated January 10, 2005, Jackson County recommends that the Commission consider the effect of dam removal on temperature and DO.  Jackson County asks who would pay for the final 2 to 3 years of the 4- to 5-year monitoring program after Duke funds the first 2 years.  The County requests an assessment of how water quality could be improved and the cost of potable water reduced, by maintaining the dam and periodically dredging the reservoir so the project would trap and remove sediment from the system.  The County does not state which water supplies are affected by suspended solids in the Tuckasegee River, and there are no water supply intakes downstream of the dam (NCDWR, 2001).  

In a letter to the Commission dated March 8, 2004, WNCA appends a report prepared by Engineering and Hydrosystems, Inc., for T.J. Walker that recommends that the Commission consider the effect of an unspecified sewage treatment plant on water quality.  

Our Analysis

The Dillsboro reservoir is itself, not a source of water quality pollutants during routine operations, and we have no evidence of major water quality effects from the operation of the Dillsboro Project or from upstream wastewater discharges.  The reservoir created by the dam has not caused water quality standards to be violated.  In summer, river temperatures upstream of the project routinely exceed the state standard for trout waters because of the normal seasonal response to solar radiation and high air temperatures.  

We expect that the removal of Dillsboro dam would have no appreciable long-term effect on DO and temperature in the project area, but that there would be substantial short-term increases in suspended solids and turbidity downstream of the dam immediately after each phase of dam removal.  Turbidity levels could well exceed the state standard of 50 nephelometric turbidity units (NTUs) in non-trout streams.  These short-term effects would be unavoidable; trying to maintain the downstream water at 50 NTUs or less (or at the upstream, background turbidity level if it is greater than 50 NTUs) would not be practical.  After the period of high flushing flows, we would expect turbidity in the Tuckasegee River to return to more normal levels, although possibly still elevated above background levels because of continued displacement of accumulated sediment in the reservoir.  Duke points out and we concur that naturally occurring high flow events result in significant sediment transport comparable to the high flushing flows proposed during dam removal.  Sediment transport through a river is a dynamic, but intermittent, process.  With every rain event, sediment is eroded off the land and transported to the river.  This sediment is carried downstream until flows recede and stream velocity drops to a point where the sediment can settle out of the water column and deposit on the stream bed.  Concurrently during a rain event, as stream flow and velocity increase, sediment on the stream bed and soil in stream banks are eroded and transported downstream, again until flows recede and stream velocity drops to a point where the sediment can settle out of the water column and deposit on the stream bed farther downstream.  The amount of sediment that the stream can carry depends on the velocity of the stream.  At higher flows from bigger rain events, more sediment will be carried off the land and more sediment will be picked up off the stream bed or eroded from stream banks, and turbidity in the water column will higher.  We discuss sediment movement through the Dillsboro Project in the next subsection, Sediment Management.  

We discuss the effects of increased suspended solids and turbidity, and cold water releases on downstream aquatic organisms in section V.C.3, Aquatic Resources. 

We do not expect the increased suspended solids to affect downstream water supplies; there are no water supply intakes on the Tuckasegee River downstream of Dillsboro dam according to the State Water Plan (NCDWR, 2001), and the river is not classified for the protection of water supplies by the state.

Monitoring of water quality during demolition is necessary to determine the effects of the action, especially on turbidity in the Tuckasegee River.  The outline of a monitoring plan proposed by Duke is general, and we will address the specifics of the water quality monitoring plan when it is submitted to the Commission for approval.  

Sediment Management

The license application, the surrender application, and the sediment report (Milone & MacBroom, 2004, included as attachment E to appendix A of Duke, 2004c) variously describe the sediment upstream of Dillsboro dam as silts and sands, coarser sands and gravel, fine-grained silty sand, fine to coarse sand, and medium to coarse sand.  The deposited sediment is underlain by bedrock, cobbles, and firm gravel, which is the typical substrate for the Tuckasegee River upstream and downstream of the Dillsboro Project.  Milone & MacBroom estimate the annual sediment yield at the dam as 55,000 to 120,000 tons per year.  With an estimated 100,000 to 120,000 tons of sediment stored behind the dam, the Dillsboro pond holds the equivalent of 1 to 2 years of sediment production by the upstream watershed.

Milone & MacBroom (2004) conclude that the entire mass of accumulated sediment would be eroded away gradually after dam demolition and carried downstream to Fontana Lake, with little long-term deposition in the Tuckasegee River upstream of the lake.  The time over which this transport would occur would depend on streamflow.  Milone & MacBroom estimate that the river would erode and carry downstream 1,700 tons per day of Dillsboro sediment at a mean flow of 667 cfs (from flow records at the discontinued USGS gage at Dillsboro).  Velocities between the dam and Fontana Lake would be sufficient to keep sand-sized particles suspended without deposition, except temporarily in pools and sheltered bank areas.  Milone & MacBroom estimate that 25 percent of the accumulated sediment would be eroded within 1 week after demolition and, at mean flow, the Tuckasegee River would transport virtually all of it down to Fontana Lake within 3 weeks.  At the 2-year frequency flood flow of 5,827 cfs, the pond’s entire mass of sediment would be carried downstream in just 2 days.  Gradually through erosion and downstream transport, the channel upstream of the removed dam would erode to the bedrock and be about 150 feet wide, similar to the channel configuration downstream of the dam.

After evaluation of the sediment data it collected, FWS concludes that the only constituent of possible concern is nickel, but downstream transport of Dillsboro sediment would not have a negative effect because the mean sediment concentration of nickel upstream of the dam is lower than the mean concentration downstream of the dam.

In the EA it prepared (Duke, 2004f), Duke predicts that the high flow through the initial notch in the dam would result in incision of an initial channel through the sediment deposits along the deepest part of the channel in the existing reservoir.  The channel would be deepened and widened by erosion and rather quickly come to equilibrium.  The eroded sediment, along with small pieces of concrete and concrete fines from the demolition would be deposited downstream.  A short-duration, staged, high-flow event would then flush the sediment deposited downstream of the dam to a point farther downstream.   

Duke proposes the following measures related to sediment management during dam removal.
· Demolish the dam in January through early April when flushing flows can be provided by the upstream East and West Fork projects.

· To the extent possible, keep river flow low during excavation of the initial notch by limiting releases from upstream projects.

· Pause demolition at the completion of the initial notch excavation and again at completion of each 3- to 4-foot stage, and during each pause, release 1,500-cfs flushing flows from the upstream East and West Fork projects for 3 days.  Duke anticipates no more than four pauses, each lasting 1 week or less.

· Allow sediment erosion and transport downstream of the dam during the demolition process by natural and phased high operational flows.

· Implement a best management plan to address local erosion and sediment stability issues at the completion of each high-flow flushing event.

· Remove a limited amount of sediment along the left bank (looking downstream) after the pond level is lowered below the sediment surface.  Also remove enough sediment from the forebay to allow access to the powerhouse for demolition.  (Duke stated that an estimate of the volume of sediment to be removed from the left bank, if any, could not be made until the bank area was dewatered after dam removal was in progress.  The volume of sediment removed from the forebay area could also not be estimated, but it would be limited to the quantity needed to access the powerhouse for demolition.)  Mechanically remove the sediment with a backhoe or similar equipment.  Determine the quantity to be removed during demolition.  Duke would employ best management practices for erosion control during sediment removal.

· Dispose of removed sediment, if any, at an unspecified offsite (upland) location; employ best management practices for erosion and sediment control at that location.

In addition to the water quality component of the environmental monitoring plan that we discussed in the previous subsection, Water Quality, Duke anticipates that the plan for the dam removal period would include monitoring of sediment deposition downstream of the dam.  Duke anticipates that the monitoring plan for the post-dam-removal period would include downstream sediment deposition/redistribution monitoring, substrate type analysis, flow velocity; downstream and upstream stream cross-section changes; and sediment stabilization and vegetation.  In its 2-year post-removal program, Duke anticipates monitoring quarterly for the first year and twice in the second year.

Interior, NCWRC, and NCDENR accept the proposed actions as part of the TCST SA and their section 10(j) recommendations.  Interior found no significant sediment contamination in six samples from the Dillsboro reservoir and four samples from downstream of the dam, and it found that the license application adequately addresses the potential for sediment redistribution.  Interior recommended the establishment, before demolition, of benchmark stations at regular intervals downstream of Dillsboro dam to measure sediment accumulations during and after dam demolition.  Interior also recommended monitoring of sediment transport during demolition, adjustment of transport flows during demolition based on that information, and post-removal monitoring of sediment redistribution downstream of the dam for at least 5 years.  It intends to work closely with Duke and others to implement a detailed monitoring program.

In a letter to Duke of September 9, 2003, EBCI stated its concern over silt washing down the Tuckasegee River and requests that Duke take whatever measures are necessary to minimize this adverse effect.

In a letter to the Commission dated March 8, 2004, WNCA stated its concern about hazardous contamination of the Dillsboro Project sediments because of a history of untreated wastewater spills from the upstream Tuckaseigee Water and Sewer Authority treatment plant and requested that sampling and testing be conducted.  WNCA also states that direct flushing of sediment downstream is not an acceptable option and requests the consideration of alternative methods for stabilizing the sediment.  WNCA recommends quantifying the rates of sedimentation and sediment transport for all alternatives.  WNCA appends a report prepared by Engineering and Hydrosystems, Inc., for T.J. Walker that recommends that the Commission consider optional [unspecified] reservoir sediment management techniques, the effect of watershed development on sediment yield, the effect of the sewage plant on water and sediment quality, and the effect of dam removal on sedimentation of downstream TVA reservoirs.

In an e-mail to Duke of May 10, 2004, the FS concluded that the provision to monitor sediment transport and adjust accordingly the proposed staged demolition and release of sediment-transporting flows from the upstream reservoirs would limit the magnitude and duration of sediment accumulation downstream of the dam.

In a letter to Duke of May 17, 2004, TVA stated that it does not expect downstream transport of sediment from removal of Dillsboro dam to affect its operation of or the flood storage capacity of the Fontana Project. 

In comments to the Commission dated January 10, 2005, Jackson County stated that Duke did not discuss various methods to avoid or minimize the effect of accumulated sediment on the Tuckasegee River.

In comments to the Commission dated December 8, 2004, Jackson County SWCD stated that Duke’s sediment removal plan was vague and incomplete because it avoided the issues of downstream transport and disposal of any unremoved sediment.  Jackson County SWCD recommended that 30 to 40 percent of the accumulated sediment be removed prior to dam removal to reduce the effects on the Tuckasegee River downstream and Fontana Lake.

In comments to the Commission dated February 16, 2004, Tom L. Massie requested that the EA quantify the volume of sediment accumulated behind Dillsboro dam; consider alternatives for removing that sediment, including dredging; and evaluate methods for stabilizing the sediment.  He stated that direct flushing of sediment downstream is not an acceptable option.
In their motion to intervene received by the Commission on July 6, 2004, including attached letters, Dillsboro Inn and T.J. Walker stated, without supporting documentation, that Dillsboro reservoir contains twice as much sediment as estimated by Duke.  Citing local citizens, they stated that historical dredging of the reservoir for its sand resource left holes as much as 28 feet deep.

In its SA, the Community Stakeholders recommended that Duke, within 1 year of the Commission issuing a license for the Dillsboro Project, be required to dredge the Dillsboro Project reservoir to restore the ability of the impoundment to trap sediments and to adopt a goal of dredging approximately every 5 years thereafter and removing off-site 75 percent of the sediment in the impoundment.  The Community Stakeholders also recommended that Duke be required to submit a sediment removal plan within 180 days of the Commission’s issuing a license for the Dillsboro Project
 and to submit a report every 5 years after license issuance that includes an assessment of the sediment trapping capacity of the Dillsboro reservoir.  (Note:  The Community Stakeholders make identical sediment management recommendations for all of the Tuckasegee Projects.)

Our Analysis 

The existing Dillsboro Project has no substantial effect on sediment dynamics of the Tuckasegee River.  The project reservoir is virtually full of sediment and has no sediment trapping capacity.  Although some sediment may be scoured from the reservoir in periods of high flow, equivalent amounts of sediment would be deposited in the reservoir in periods of low flow, resulting in long-term equilibrium.

Removing Dillsboro dam would affect the Tuckasegee River’s sediment dynamics for an unknown period, depending on river flows after demolition.  We conclude that Duke’s general description of sediment erosion upstream of the dam and transport and deposition downstream of the dam is a good prediction of the likely effects of dam removal, recognizing that the study of those effects is still in its infancy and the effects can vary widely from site to site.  We conclude that the ability of Duke to release high flows from the upstream East and West Fork projects would enable it eventually to flush the sediment downstream to Fontana Lake.  We expect that there would be intermittent formation of sand bars downstream of the dam immediately after each stage of demolition. 

Monitoring of sediment transport during demolition is necessary to determine the effects of dam removal on sediment transport and redeposition in the Tuckasegee River downstream of Dillsboro dam.  As discussed previously in Water Quality, Duke’s outline for a monitoring plan is general, but it appears to have many of the monitoring items that would eventually be required for such removal activities.  We would address the specifics of the sediment component of the plan when it is submitted to the Commission for approval.  The effects of dam removal on sediment erosion, transport, and deposition downstream could be longer in duration than the 2-year monitoring period proposed by Duke.  To determine if there is excessive, long-term sedimentation downstream, it would be necessary to establish baseline sediment benchmark stations downstream of the dam before the demolition begins and to monitor sediment redistribution at those stations for 5 years afterwards.  Sediment transport flows may need to be adjusted during demolition based on the information obtained from the water quality and sediment monitoring program.

Duke proposes to remove an unspecified amount of sediment from the left bank of the Tuckasegee River.  Mechanical removal of sediment from the impoundment area after the reservoir has been dewatered would benefit water quality by reducing the amount of sediment transported downstream to Fontana Lake, reducing the concentration of suspended solids or turbidity during any high-flow event, and reducing in the long term the period over which increased suspended solids and turbidity would occur.

We expect that the effects of dam removal on Fontana Lake would be insignificant, given its large size and large drainage area.  TVA considers that the proposed dam removal would not affect its operation.  The sediment moving into the lake would represent only 1 to 2 years of normal sediment input from the Tuckasegee River drainage area upstream of Dillsboro; this sediment would be in Fontana Lake now if Dillsboro dam had never been built.  The sediment would cause no toxicological effects on the lake.  Future effects of watershed development on sediment yield or of wastewater discharges on sediment quality are not relevant, because the existing Dillsboro reservoir has no sediment trapping capacity, and sediments would pass through this reach whether or not the dam remains in place.

Dredging of the sediment accumulated upstream of Dillsboro dam, as recommended by the Community Stakeholders for the continued operation of the Dillsboro Project, would not be required to maintain the hydroelectric function of the project.  Duke has not experienced operating problems related to sediment accumulation in front of the turbine intakes at the dam.  The dredging recommended by the Community Stakeholders would increase the sediment trapping ability of the dam, but this function does not increase the utility of the project as a hydroelectric facility.  Furthermore, disposing of the sediment dredged from the Dillsboro Project—an estimated 75,000 to 90,000 cubic yards in the first event—could cause environmental effects (e.g., a large volume of truck traffic, a large disposal area requirement, and substantial sediment and erosion control requirements) that are not addressed in the Community Stakeholders SA.
Channel and Bank Erosion

As described previously, Duke predicts that the high flow through the initial notch in the dam would result in incision of an initial channel through the sediment deposits along the deepest part of the channel in the existing reservoir.  The channel would be deepened and widened by erosion and rather quickly come to equilibrium.  Duke characterizes the sediment as relatively free-draining, allowing it to drain and stabilize against sloughing rather quickly.

Duke proposes to stabilize the bank after removal of the powerhouse by armoring or vegetation.  During dam removal, Duke proposes to monitor the banks immediately upstream and downstream of the dam for erosion using visual and photographic techniques, and to install bank stabilization devices if erosion appears to be an issue.  After demolition is complete, Duke proposes to photographically document bank stabilization and revegetation.  

Our Analysis
We expect that the channel upstream of the dam would gradually widen to about 150 feet, similar to the downstream channel width.  Attempts to stabilize intermediate channel configurations would likely fail in the long run as higher flows gradually erode away all accumulated sediment and the channel reaches its natural equilibrium.  This process could take longer than the 2 years Duke proposes to monitor the channel and stream banks.  Focusing stabilization on stream banks near roads and sewer lines is more important in the long run than stabilizing banks along temporary channel configurations.  We discuss the effects of stream bank erosion and channel modification on aquatic habitat in section V.C.3, Aquatic Resources.

Bryson Project

Monitoring Reservoir Levels and Project-Related Flows 

Stakeholders raised hydrological issues for the Bryson Project related to maintaining instream flows and maintaining the lake level at or near full pond elevation.  The environmental effects of lake level and instream flows are related primarily to the support and enhancement of aquatic habitat, which we discuss in section V.C.3, Aquatic Resources.  In this section, we discuss monitoring of lake levels and river flows.

Duke proposes to continue operating the Bryson Project ROR and to keep the pond level within 0.5 foot of full pond.  Since filing its application for relicensing of the Bryson Project, Duke has installed a PLC at the project to control the Taintor gates to more precisely control the reservoir level, with the objective of keeping the reservoir within 0.1 foot of full pond elevation for as much of the time as possible.  Two pressure transducers measure water levels in the reservoir, and the signals from the pressure transducers are monitored by the PLC that adjusts the Taintor gates to maintain the water at a relatively constant level.  Duke states that always maintaining the pond within 0.1 foot of full pond is impractical because of the complexities of the integrated unit operations, spill gates, and inflows (letter from J.G. Lineberger, Manager, Hydropower Licensing, Duke, to the Commission, dated May 26, 2004; response to AIR 9).  

In response to our AIR, Duke evaluated operating data from the Franklin Project for 5 months after a similar PLC was installed and found that the pond was more than 0.1 foot below full pond for only 0.17 percent of that time (6 hours in a 146-day period).  During this same period, the water level was below 0.2 foot of full pond for only 10 minutes.  During the periods when the water level was below 0.1 foot of full pond, flow was always being passed downstream through the turbines, so there was no period of reduced- or no-flow while the lake refilled.  Duke considers the results of its analysis of lake level data at the Franklin Project to be representative of what would be expected at the Bryson Project with the installation of a new PLC there.

Interior, NCWRC, and NCDENR make 10(j) recommendations that the Bryson Project be operated ROR.  Interior recommends strict ROR mode, but does not define “strict.”  NCWRC defines ROR as instantaneous inflow equal to instantaneous outflow, but qualifies its recommendation by requesting that any variance in pond elevation be no more than 0.1 foot from full pond if strict ROR operation is not possible.  NCDENR recommends that the Bryson Project be operated ROR with pond elevation maintained no more than 0.1 foot below full pond.  
Duke responds that the agencies’ recommendation for maintaining pond elevation within 0.1 foot of full pond is unattainable.  Duke predicts unavoidable non-compliance events under this requirement and expects no environmental effects from slight, short-lived variations greater than 0.1 foot.  In addition to the operation data, cited above, Duke notes that, if the reservoirs were down 0.5 foot, Ela reservoir would fill in 68 minutes at the September median flow (letter from J.C. Wishon, Nantahala Relicensing Project Manager, Duke, to the Commission, dated January 26, 2005).

Monitoring of sediment transport during demolition is necessary to determine the effects of dam removal on sediment transport and redeposition in the Tuckasegee River downstream of Dillsboro dam.  As discussed previously in Water Quality, Duke’s outline for a monitoring plan is general, but it appears to have many of the monitoring items that would eventually be required for such removal activities.  We would address the specifics of the sediment component of the plan when it is submitted to the Commission for approval.  The effects of dam removal on sediment erosion, transport, and deposition downstream could be longer in duration than the 2-year monitoring period proposed by Duke.  To determine if there is excessive, long-term sedimentation downstream, it would be necessary to establish baseline sediment benchmark stations downstream of the dam before the demolition begins and to monitor sediment redistribution at those stations for 5 years afterwards.  Sediment transport flows may need to be adjusted during demolition based on the information obtained from the water quality and sediment monitoring program.

Our Analysis

Monitoring of compliance with ROR operating conditions by using data from gaging stations, as recommended by Interior, NCWRC, and NCDENR would be unsatisfactory.  Gaging station data alone could not be used to determine if pond level is maintained at a relatively constant level.  If inflow to the Bryson Project is instantaneously released from the project, the water level of the project reservoir would remain constant, unless inflow exceeds the hydraulic capacity of the turbines (which could cause the water level to rise, if water is not released from gates or the spillway).  Interior, NCWRC, and NCDENR recommend that, if the project cannot be operated strictly ROR, the variance in water level should be no more than 0.1 foot from full pond.  NCWRC and NCDENR make no recommendation to monitor the water level in the reservoir to document compliance with ROR operation, which we consider essential.  Interior recommends monitoring of compliance with ROR operating conditions by visual observation of a staff gage in the head pond.  Such a gage could provide the public with a mechanism for determining compliance at any give time, but it would not provide a record of operating conditions suitable for compliance monitoring.  

Data from a downstream staff gage on the Oconaluftee River, as recommended by Interior and NCWRC, would not provide adequate data for determining compliance with ROR conditions for maintaining a constant pond level.  Such a gage could be used to determine if the release from the Bryson Project was substantially reduced or stopped, which could happen if the turbines trip off-line when the reservoir water levels are below the crest of the dam, if there are no other influences that would mask the record.  A downstream gage is not required, though, to confirm ROR operations at Bryson because the upstream gage at Birdtown, combined with the PLC at the powerhouse, will provide continuous records.  Moreover, the gaging stations on the Tuckasegee River at Bryson City, Barker’s Creek, and Cullowhee are heavily influenced by releases from the East and West Fork projects and would not serve as suitable monitors of the Bryson Project.

For the Mission and Franklin projects, Duke proposes to provide compliance reports with lake level data, the number of hours the turbines are off-line, and the periods the gates are open and by how much (letter dated January 26, 2005).  Such a report for the Bryson Project could provide the Commission with sufficient information for assessing compliance with ROR operating requirements, assuming that the gages used to measure lake levels are calibrated and readings are taken at sufficiently frequent intervals to document relatively stable water levels.  Turbine rating curves could be used to document discharge from the powerhouse if they are calibrated to the specific headwater and tailwater conditions that are present at the project.  Duke currently uses pressure transducers to measure pond level at the reservoir (and to provide input to the PLC controlling the spill gates and hydro units) and the calibration of such monitors involves fairly straightforward surveying techniques.  

We consider documentation of the reservoir water level, as Duke proposes, to be the most important means to document compliance with ROR operations.  We would need assurances that the pressure transducers are calibrated appropriately, and the reporting interval of reservoir levels is sufficient (the 5 minute reporting interval during the Franklin Project PLC evaluation most likely would be appropriate, but Duke has not specified this in its description of its proposed measure).  If applied to the Bryson Project, Duke’s proposal for the Mission and Franklin projects to report the numbers of hours the turbines are off-line, coupled with water level data, would enable the Commission to evaluate the frequency that reservoir refilling occurs, and if corrective actions might be appropriate if the frequency is unacceptable.  Duke’s proposal to report the periods when gates are open and by how much would provide an indication that flow was being passed downstream through either the turbines (wicket gates) or from the spillway (Taintor gates), but without a turbine rating curve or a basis to estimate flows from the Taintor gates, the Commission would not have an accurate estimate of how much flow was being passed downstream of the Bryson Project at any specific time.  This would be particularly important to be able to document during the expected infrequent refill situations.  

Duke proposes to maintain a flow of 204 cfs during refilling of Ela reservoir, but Duke does not specify how it would document that it released the specified flows during refilling.  Duke also does not specify how often it would provide its compliance reports to the Commission and whether it would consult with any other entities prior to filing the reports.

A water level and flow monitoring plan, developed in consultation with NCWRC, NCDENR, FWS, and USGS, would provide Duke with an opportunity to clarify many uncertain elements of its proposed compliance reporting.  It would also provide a basis for the Commission to adjust monitoring and reporting aspects, if necessary, to enable satisfactory monitoring of compliance with ROR operations at the Bryson Project, if ROR operations are included in any new license issued for the project.  

Water Quality
Temperature and Dissolved Oxygen

State and federal agencies requested that Duke address the effects of the Bryson Project’s operations on temperature and DO.  Historical data collected by the state and special studies by Duke show that state water quality standards for DO are met upstream and downstream of the project.  The state temperature standard is met downstream in the Tuckasegee River (which the state classifies as a non-trout stream), but in the summer, it is exceeded often in the Oconaluftee River (which the state classifies as a trout stream) both upstream and downstream of the project.  The Bryson Project, itself, is not a source of water quality pollutants during routine operations, and we have no evidence of substantial effects on water quality from the operation of the project.  The reservoir is relatively shallow with a short retention time, which prevents stratification and minimizes project-related warming of surface water.  We conclude that there are no project-related effects on water temperature and DO that would warrant implementation of mitigative environmental measures at the project, and no entity has made any related proposals or recommendations.

Sediment Management

Stakeholders raised the issues of the effects of sediment and debris removal on water quality at the Bryson Project and the effects of runoff from sediment disposal areas on nearby waterways.

Duke estimates that removal of major debris from the trashracks and opening the intake channel in front of the trashracks would continue to take 2 to 3 days and occur every 7 or 8 years at the Bryson Project.  Duke estimates that 35,000 to 40,000 cubic yards of sediment were removed from the intake area in 2002, and there will be no need for further dredging.  

Duke proposes to conduct sediment-management and reservoir-drawdown studies at the first project (among Mission, Franklin, Dillsboro, or Bryson
) where either action would be required.  Both studies would include determination of the volume of sediment removed, monitoring of suspended sediments and turbidity during sediment removal, and determination of sediment deposition downstream of the dam.  Duke would then prepare a generic sediment management plan for future dredging and maintenance/repair operations.  

Duke proposes to implement this proposed sediment management plan to minimize the effects of maintenance and repair operations at the Bryson Project.  Based on Duke’s negotiations with the resource agencies, components of the plan are expected to include provisions for:

· notifying NCDENR, NCWRC, and FWS at least 15 days prior to planned major debris removal or drawdowns for maintenance or inspection;

· notifying NCDENR, NCWRC, and FWS as soon as practical, but no later than 10 days after any temporary modification of the reservoir limits required by an operating emergency beyond its control;

· maintaining full pond during major debris removal; 

· shutting the turbines off and spilling water through the Taintor gates during major debris removal;

· scheduling drawdowns, whenever possible, during high-flow periods to ensure that sediment is moved through the system;

· using the Taintor gates to release water during drawdown; and

· drawing the reservoir down over a 24-hour period.

Interior, NCWRC, and NCDENR generally support Duke’s proposals.  Interior makes recommendations that the reservoir drawdown study be conducted at the Bryson Project, intake dredging be conducted only during high flows that have the greatest capacity for flushing and natural sediment distribution, and detailed water quality and sediment transport monitoring be conducted during drawdown and refill.  Interior also recommends development of an appropriate sediment management regime that “recognizes the tremendous potential for bedload movement through these systems along with special consideration during emergency, unplanned, and scheduled drawdowns.”  In its 10(j) recommendations, NCWRC states that it supports Duke’s proposed sediment management plan, but recommends that it be notified 60 days before any planned drawdown or sediment removal action.  NCWRC’s rationale for this 60-day advanced notification is that it would ensure adequate time for agency review and implementation of protective measures, such as moving mussels and altering fish stocking operations.  NCDENR recommends that the agencies be notified 30 days before planned maintenance or inspection activities.  

In its SA, the Community Stakeholders recommend that Duke be required to dredge Ela reservoir “sufficiently to restore the ability of this impoundment to trap the sediments with a goal of dredging approximately every 5 years thereafter and remove off-site 75 percent of the sediment contained in the impoundment.”  The Community Stakeholders also recommend that Duke be required to submit a sediment removal plan with 180 days of the Commission’s issuing a license for the Bryson Project and to submit a report every 5 years after license issuance that includes an assessment of the sediment trapping capacity of Ela reservoir.  (Note:  The Community Stakeholders make identical sediment management recommendations for all of the Tuckasegee Projects.)

Our Analysis

Turbidity in the Oconaluftee and Tuckasegee rivers downstream of the dam would likely increase during drawdown and sediment removal operations.  The effects on water quality would likely be minimal because (1) these maintenance operations occur infrequently (once every 7 to 8 years as estimated by Duke) and for short duration (2 to 3 days), (2) the reservoir is full of sediment and has no effective sediment trapping function, so high turbidity during storm events is a normal occurrence in the downstream rivers (as is the case in most unregulated rivers in this part of North Carolina), and (3) the turbidity in the rivers during sediment removal is likely to be similar to the turbidity that would occur naturally during several storm events over the 7- to 8-year period.  
Furthermore, sediment quality would not be a problem for the Bryson Project because (1) the watershed is largely undeveloped and has no known sources of major organic or inorganic contaminants; (2) sediment quality data from the Dillsboro Project (which has a watershed similar to that of the Bryson Project) does not show any chemical contamination of concern (FWS, 2004); and (3) the reservoir is full of sediment, so what is trapped behind the dam is no different from what passes through the reservoir during every storm event.  

When the first project (among Mission, Franklin, Dillsboro, or Bryson) is drawn down, Duke proposes to conduct a sediment study to determine, in part, if there are turbidity or suspended sediment issues associated with the release, and if so, to develop a plan to address it.  The resource agencies responsible for water quality in North Carolina have agreed to this approach.  

Duke presents outlines of its proposed sediment-management and reservoir-drawdown studies.  These outlines do not provide enough detail for us to determine if the studies would be adequate to address water quality issues, e.g., specific monitoring methods, locations, and frequencies.  We understand, however, that many of these details cannot be developed until the project at which the studies would be undertaken is identified.  We would expect that the resource agencies would be consulted in the preparation of the study plans.  We would also expect that studies at one of the four identified reservoirs would provide adequate information to prepare the generic sediment management plan that could be used at all four projects (Mission, Franklin, Dillsboro, or Bryson).  We do not find that studies would be required at the Bryson Project, as Interior recommends, if they are completed at one of the other projects.  Ultimately, though, the need for more studies may have to be re-evaluated after the first study is completed.

Although not specifically stated in its proposed measure, we would also expect that Duke would consult with the resource agencies on the details of the long-term sediment management plan to be developed after the studies have been completed.  Issues that we would expect to be addressed in more detail in the sediment management plan include disposition of large woody debris, characterization of the removed sediment, the specific plan for disposal of removed sediment, the plan for controlling sediment runoff from the disposal site, and the plan for stabilizing and monitoring the sediment after it is placed as the disposal site.   

In negotiating the TCST SA, the agencies and Duke agreed in the HPMEP for the East and West Fork projects that Duke would notify the agencies “as soon as approximate schedule dates are determined, but at least 10 days prior to beginning the outage.”  The planned maintenance events could include hydro unit outages, during which a reservoir may need to be drawn down to facilitate maintenance of normally submerged project features, and Taintor gate outages, which could also entail drawdown of the reservoir to facilitate safe access to the Taintor gates.  The maintenance protocol includes guidelines for scheduling maintenance events to avoid environmental effects and proposed protective measures that would minimize effects during scheduled maintenance events.  These maintenance guidelines, developed for the East and West Fork projects, would likely be useful for the Bryson Project.

We expect that resource agencies would typically be notified by Duke much earlier than 10 days prior to the beginning of a planned maintenance activity because it would be necessary for Duke to establish an approximate target date for the maintenance activity well in advance to ensure equipment and personnel availability and, for major maintenance work, coordination of contractor equipment and staff with Duke operation and oversight needs.  For the East and West Fork projects, article 409 of the TCST SA also specifies that Duke would consult with the resource agencies prior to reservoir drawdowns or mechanical removal of sediment from project reservoirs to identify measures to minimize environmental effects of the proposed drawdown or maintenance activities.  We expect that this consultation would occur well before the notification of the agencies of the tentative dates of the proposed maintenance.  There is no such proposed agency consultation identified by Duke prior to planned drawdowns and maintenance activities at the Bryson Project.  Such consultation could be specified in the generic sediment management plan that Duke proposes to develop after conducting a pilot study at a project where sediment removal or drawdown is due to occur.  

Because Duke proposes to develop its sediment management plan for future maintenance operations after license issuance and the content of the plan would be based on an as yet to be completed study, we cannot assume that the plan would have sufficient provisions for agency consultation regarding appropriate site specific protective measures and guidelines regarding scheduling to avoid conflicts with NCWRC’s fish stocking operations.  Ela reservoir is currently virtually filled with sediment, and planned reservoir drawdowns and sediment/debris removal operations are likely to continue to be needed at fairly predictable intervals during the term of any new licenses that may be issued.  Therefore, it would be far more likely that uncontrolled sediment releases could adversely influence water quality and aquatic habitat if appropriate protective measures are not taken.  

A generic sediment management plan should be able to establish many appropriate guidelines for planned maintenance events, but we expect that there would always be site- or event-specific factors that would need to be addressed in a specific plan.  Examples of such factors include identification of the disposal site for sediment and debris removed during major trashrack maintenance (private landowners may not always be available as disposal options), disposal site stabilization and monitoring plans, the need for sediment characterization prior to disturbance in the event that potential contaminants are identified during the term of a license, and the need for water quality and biotic monitoring that reflects information that may become available during the term of a new license.  

Providing the resource agencies with proposed site-specific protective measures and the approximate date of the proposed maintenance activity 60 days prior to the proposed activity, as NCWRC recommends, would enable the agencies to review and comment on the proposed measures, and make any needed internal adjustments to activities that could be influenced by the proposed action, such as rescheduling fish stocking events.  Depending on the nature of protocols, guidelines, and protective measures identified in the sediment management plan that Duke proposes to develop, it may be possible to reduce this agency notification period.  The Commission would need to approve any such sediment management plan prior to its implementation.  The draft plan would reflect comments by the consulted resource agencies, including a discussion of any difference on the length of notification period prior to the initiation of maintenance activities.
We expect the primary activity that would require specific sediment management measures and advanced notice to be major trashrack cleaning.  Such events occur at 7 or 8 year intervals, and the need for such cleaning should be fairly predictable based on measured head loss or flow reduction at the powerhouse.  Mobilizing the equipment and personnel to conduct each cleaning and identifying or confirming proposed disposal sites would take advanced planning on the part of Duke.  We expect the approximate date and time for the proposed activity to be established relatively early in this planning process.  Notification of resource agencies as soon as possible would enable their input to be considered within a reasonable time frame.  Notification of resource agencies 10 days prior to the proposed event, as provided in the HPMEP for East and West Fork projects, would not allow sufficient time for agency comments to be considered and implemented, especially comments that pertain to schedule adjustments.  Demobilizing and remobilizing to accommodate a valid schedule or environmental concern raised by an agency would not represent the most efficient use of Duke resources.  

Dredging of the sediment accumulated upstream of Bryson dam, as recommended by the Community Stakeholders, is not required to maintain the hydroelectric function of the Bryson Project.  Except for infrequent maintenance events, as described previously, Duke has not experienced operating problems related to sediment accumulation in front of the turbine intakes.  The dredging recommended by the Community Stakeholders would increase the sediment trapping ability of the dam, but this function does not increase the utility of the project as a hydroelectric facility.  Furthermore, disposing of the sediment dredged from the Bryson Project—an estimated 720,000 cubic yards in the first event—could cause its own environmental effects (e.g., a large volume of truck traffic, a large disposal area requirement, and substantial sediment and erosion control requirements) that are not addressed in the Community Stakeholders SA.

c.
Cumulative Effects:
Streamflow in the Tuckasegee River is affected by the Duke projects in the headwaters of the river’s watershed—East Fork and West Fork.  Duke operates four of the five powerhouses in these two projects (Tanasee Creek, Bear Creek, Cedar Cliff, and Glenville) in a coordinated peaking mode, which results in streamflow in the Tuckasegee River being controlled by releases from the Cedar Cliff powerhouse on the East Fork and the Glenville powerhouse on the West Fork.  Streamflow downstream of these two powerhouses varies widely on a daily basis depending on the generation schedule.  Under its current operating license, Duke releases a minimum 10 cfs from the Cedar Cliff powerhouse during off-generation hours.  Under the terms of the TCST SA, Duke would release the same 10 cfs from December 1 to June 30, but increase the release to 35 cfs from July 1 to November 30.  Five of the six dams in the East and West Fork projects have bypassed reaches in which there is no flow except for occasional spills during storm events.  The sixth dam—Tuckasegee—also has a bypassed reach, but Duke releases a minimum of 20 cfs or inflow from the dam under its current operating license.  Under the terms of article 404 of the TCST SA, in addition to continuing the minimum release from the Cedar Cliff dam in the East Fork Project, Duke would release 6 cfs from Wolf Creek dam to the Wolf Creek bypassed reach.

Similarly, water quality in the upper Tuckasegee River and the West Fork is affected by the five larger peaking reservoirs (Wolf Creek, Tanasee Creek, Bear Creek, Cedar Cliff, and Glenville), which have deep hypolimnetic withdrawals.  Water released from these reservoirs is colder in the summer and warmer in the winter than would be normal for a stream in this area.  These cool-water summer releases enable the trout-stream temperature standard to be met farther downstream than it would be in a similar unregulated river.  DO concentrations in the reservoirs’ bottom waters in late summer and early fall is lower than it would be in a stream, but concentrations downstream of the powerhouse releases are above state standards.  These reservoirs also operate effectively as sediment traps, removing much of the headwater sediment load that would otherwise move downstream during storm events.

Water quality in the four bypassed reaches that would receive no minimum flow release (East Fork Project:  1.5-mile-long Tanasee Creek, 0.3-mile-long Bear Creek, 0.5-mile-long Cedar Cliff; West Fork Project:  6.4-mile-long Glenville), would continue to be affected by low flows.  Of the total 8.7-mile length of these four bypassed reaches, the upper 3.2 miles have no tributaries and would continue to receive no flow other than leakage and infrequent spills.  Water quality in the remaining 5.5 miles would reflect the natural water quality of the tributaries to those sections.  These reaches would continue to have increased temperatures caused by solar warming and high air temperatures during the warmer months as a direct result of no flow releases from the dams at the tops of the reaches.  The Tuckasegee River and the West Fork of the Tuckasegee River would have increased temperatures from recreational releases from the Cedar Cliff development and the West Fork Project.  We discuss the consequences of these temperature variations for aquatic biota in section V.C.3, Aquatic Resources.
Duke operates the Dillsboro and Bryson projects ROR, which causes little, if any, change in daily streamflow or water quality in the Tuckasegee River and Oconaluftee River, respectively.  Demolition of the Dillsboro dam would restore the Tuckasegee River to a free-flowing condition through that reach.

d.
Unavoidable Adverse Effects:
There would continue to be naturally occurring events that release sediments and cause short-term, increased levels of turbidity in various project-related streams.  Except for Wolf Creek (which would receive 6-cfs minimum flow) and the West Fork of the Tuckasegee River below Tuckasegee dam (which would continue to receive 20-cfs minimum flow), the bypassed reaches of the East and West Fork Projects would continue to have summer water temperatures higher than the state standard for trout waters because of natural conditions.  The Tuckasegee River and the West Fork of the Tuckasegee River would have increased temperatures from recreational releases from the Cedar Cliff development and the West Fork Project.

Removal of Dillsboro dam would have one unavoidable short-term effect and one long-term effect.  In the immediate aftermath of each phase of dam removal, suspended solids and turbidity levels in the Tuckasegee River would increase substantially and would remain high for several days until high flushing flows clean out the river.  Turbidity levels are likely to exceed the state standard.  

In the long-term, the sediment that has accumulated behind the dam would be eroded away and transported downstream to Fontana Lake.  The Tuckasegee River upstream of the dam would return to its natural geometry similar to that currently existing downstream stream of the dam.  Fontana Lake is large enough to accommodate the additional sediment load with no major effects.

3.
Aquatic Resources

a.
Affected Environment:
According to the Tuckasegee River Basin Management Plan (NCWRC, 2001), the Tuckasegee River watershed contains about 1,131 miles of streams essentially all of which contain aquatic habitat suitable for supporting wild trout populations.  Habitat in the Tuckasegee River varies considerably along its length due to impoundments, diversions, and other human-induced influences.  Natural variability in the geomorphology of the river valley also contributes to the variety of aquatic habitats (NCWRC, 2001).  
East Fork Project
Fisheries

The riverine habitat within the Tanasee Creek, Wolf Creek, Bear Creek, and Cedar Cliff developments of the East Fork Project supports a wide variety of warmwater and coolwater fish species.  Most of the fish habitat downstream of the project area is riffle/run and pool with a substrate varying from boulder, cobble, to bedrock.  Riparian vegetation along the riverbanks includes large canopy trees and shrubs.  The substrate in these creeks is predominantly coarse material, including sands, gravel, cobbles, boulders, and bedrock, with small pockets of finer substrates and organic materials located throughout.  Aquatic habitat includes leaf packs, root masses, and submerged/emergent vegetation.  

Duke sponsored fish population assessments in the four bypassed reaches associated with the East Fork Project.  Quantitative sampling was conducted in October 2001 at one location each at Tanasee and Wolf creeks.  Qualitative sampling was conducted in the short bypassed reaches at the Cedar Cliff and Bear Creek developments.  To describe the fish community downstream of the East Fork Project in the mainstem Tuckasegee River, Duke provided data from two locations upstream of the Dillsboro Project that were studied in 2001 and 2002 as part of the Dillsboro Project relicensing.  These two locations were about 6 and 15 miles downstream of the Cedar Cliff powerhouse and are representative of the community downstream of the East Fork Project because they are affected by peaking flow fluctuations from East (and West) Fork Project operations.  Collections at these downstream locations produced 27 species of coolwater and coldwater fishes with a combined total of 3,902 individuals.  River chub, Tennessee shiner, mottled sculpin, and greenfin darter were most abundant.  Both wild and stocked trout (rainbow and brown) were collected, as were stocked brook trout, although none of the trout species were abundant.  Multiple year classes were present for all of the common species.  The wounded darter, a North Carolina special concern species, was collected at both downstream sampling locations on the mainstem Tuckasegee River.  It was common at one of the locations where 169 individuals were collected over four seasonal surveys.

Tennessee Creek.  Fisheries affected by the Tennessee Creek development include the 1.5-mile-long Tanasee Creek bypassed reach, the 1.85-mile-long Wolf Creek bypassed reach, Tanasee Creek Lake, and Wolf Creek Lake.  Fisheries data from the Tanasee and Wolf Creek bypassed reaches were based on electrofishing and three-pass population estimates.  The Tanasee Creek survey produced 492 individuals from 12 species of which river chub (188 individuals), central stoneroller (71 individuals), and northern hog sucker (78 individuals) were most abundant.  Results from Wolf Creek included 290 individuals from nine species dominated by creek chub (104 individuals) and blacknose dace (90 individuals).  Wolf Creek Lake was sampled in the 1960s and late 1990s and yielded nine species of fish with largemouth bass being the most common game fish.  Tanasee Creek Lake was only sampled in the 1960s, and brown trout, white sucker, rock bass, and bluegill were reported.  

Bear Creek.  Fisheries affected by the Bear Creek development include the 0.3-mile-long Bear Creek bypassed reach and Bear Creek Lake.  Qualitative sampling of the Bear Creek bypassed reach produced only four blacknose dace.  The low diversity and abundance of the fish community in the Bear Creek bypassed reach is likely to be due to the lack of a minimum flow that would support aquatic habitat and species in this reach.  Surveys of Bear Creek Lake in the 1960s and 1996-1999 produced 20 species, including catfish, minnows, shad, sunfish, and trout.  Largemouth bass was the most common game species.  

Cedar Cliff Creek.  Fisheries affected by the Cedar Cliff development include the 0.5-mile-long Cedar Cliff bypassed reach and Cedar Cliff Lake.  Qualitative sampling in the bypassed reach for Cedar Cliff produced very few fish.  Two rainbow trout and one redbreast sunfish were collected from the Cedar Cliff bypassed reach.  Like the portion of the Tuckasegee River that is bypassed by the Bear Creek development, the low diversity and abundance of the fish community in the Cedar Cliff bypassed reach is also likely to be due to the lack of a minimum flow that would support aquatic habitat and species.  Fish survey data for Cedar Cliff Lake collected in the 1960s and 1996 by NCWRC identified 18 species, many of them game species such as smallmouth and largemouth bass (most common), and rainbow, brown, and brook trout.  Only one sensitive fish species was documented during the relicensing study. 

Macroinvertebrates

Macroinvertebrate samples were collected in the bypassed reaches downstream of each of the East Fork Project dams in August 2001.  Macroinvertebrates were collected using standard kick-seining techniques, and sweep-net collections for other habitats including leaf packs, rocks, logs, and sand.  

Total taxa collected at the Cedar Cliff, Bear Creek, Wolf Creek, and Tanasee Creek locations were 51, 52, 47, and 66, respectively.  All collections were dominated by midge (fly) larvae, mayflies, and caddis flies.  The data were used to calculate a biotic index based on NCDWQ protocols.  The biotic index is based on the number of EPT taxa present in a sample and a tolerance ranking for macroinvertebrate species.  Numerous EPT taxa are indicative of good water quality.  The Cedar Cliff, Bear Creek, Wolf Creek, and Tanasee Creek samples had 15, 17, 17, and 26 EPT taxa, respectively, resulting in bioclassifications of these locations ranging from good-fair to good.  These bioclassifications were consistent with others developed by NCDWQ in nearby locations in the Tuckasegee River watershed.  

A specific sampling program for mussels was not conducted in the immediate East Fork Project area, based on Fraley’s (2002) report that the federally endangered Appalachian elktoe did not occur upstream of Cullowhee, North Carolina, on the mainstem Tuckasegee River.  However, because this area is subject to peaking flow fluctuations, there is potential for project effects on the Appalachian elktoe (see section V.C.5, Threatened and Endangered Species).  A component of the instream flow study (described below) was directed at assessing effects of flow fluctuations on the Appalachian elktoe at the East Fork Project.  

One state-listed macroinvertebrate species, the mayfly Serratella spiculosai, was found in the 1.85-mile-long Wolf Creek bypassed reach.  The species was recorded as abundant.  

Shoreline Habitat

FWS, the FS, and the Bureau of Indian Affairs (BIA) requested information on the effects of water-level fluctuations in the project reservoirs on spawning and nursery areas for resident fish.  Duke conducted studies in 2002 by first developing shoreline habitat classifications and then mapping the shoreline habitats in the reservoirs.  

The mapping surveys identified rock as the dominant shoreline habitat in all reservoirs, with clay/fractured rock and bedrock also being common types of shoreline habitat.  Other habitat types identified were vegetated/stream confluence, sand/cobble, and woody debris, and bedrock, none of which individually composed more than 10 percent of shoreline habitat.  Duke indicated that water-level fluctuations were minimal in the East Fork reservoirs.  Typically, water levels rise in the spring and stabilize through summer and fall, so there is little risk of adverse effects on nearshore fish spawning.  

Fractured rock, woody debris, and sand/cobble habitat types exist where the shallow-water substrate is composed primarily of medium to large broken boulders, four or more felled trees extending from the shoreline into the water, and/or when the shallow-water substrate is composed primarily of stable sand or sand and cobble.  Isolated gravel and boulders also may be present, but are minor components of the substrate.  Silt and clay/weathered rock habitat types exist where the shallow water substrate is composed mostly of silt from a nearby tributary stream, the shallow-water substrate is composed of primarily of solid rock outcrops, and/or the shallow-water substrate is composed mostly of clay or a combination of clay and weathered rock.  Vegetated/stream confluence habitat types exist where stable, emergent, native vegetation (rooted within the normal operating range of lake levels and having a minimum lake-ward width of 5 feet) composes >50 percent of the area or where intermittent or permanent streams enter the upper ends of coves.  Riprap/stacked habitat type exists where these man-made structures have been placed within the project boundary of the lake.  

The shoreline habitat types found at Tanasee Creek reservoir include clay/weathered rock (83.1 percent), silt (1.2 percent), fractured rock (1.1 percent), riprap/stacked rock (3.7 percent), and vegetated/stream confluence (3.4 percent).  The shoreline habitat found at Wolf Creek reservoir consists of clay/fractured rock (68.1 percent), bedrock (13.7 percent), woody debris (0.3 percent), sand/cobble (2.6 percent), and vegetated/stream confluence (3.6 percent).  The shoreline habitat at Bear Creek reservoir consists of clay/weathered rock (39 percent), fractured rock (38.9 percent), vegetated/stream confluence (3.5 percent), sand/cobble (3.3 percent), and woody debris (2.5 percent).  Fractured rock is the dominant habitat type along Cedar Cliff reservoir shoreline (43.8 percent).  The remaining shoreline habitat at Cedar Cliff reservoir includes clay/weathered rock (28 percent), sand/cobble (9.7 percent), vegetated/stream confluence (1.5 percent), and woody debris (1.3 percent).  The structural shoreline habitat types – particularly vegetation and woody debris, but also fractured rock and riprap/stacked rock – provide cover that is important to juvenile fish.

Instream Flow

Instream incremental flow methodology (IFIM) studies were conducted in both the East Fork and West Fork Project areas in support of Duke’s relicensing efforts.  These IFIM studies were conducted downstream of the East and West Fork Projects to assess the relationship between aquatic habitat and fluctuating powerhouse discharges.  Bypassed reaches were not included in the IFIM studies in either the East Fork or the West Fork Projects.  The work was based on an Instream Flow Study Plan developed in consultation and coordination with the Nantahala Area Instream Flow Technical Leadership Team.  The overall objective was to quantify the relationship between flow rate and aquatic habitat in river reaches affected by the project generating discharges, and provide a framework to support management decisions on seasonal instream flow requirements.  

FWS’ IFIM was chosen for the analysis.  This method integrates physical microhabitat data (depth, velocity, substrate, cover) with habitat requirements of key aquatic species to estimate the amount of usable aquatic habitat available in an area of stream over a range of flows.  Critical stream reaches were initially selected and mapped.  Transects were placed in key habitats within a study reach and physical microhabitat data measured at numerous points across each transect.  The data were then incorporated into a physical habitat simulation model and integrated with habitat suitability criteria for key aquatic species to estimate habitat quantity and quality over a range of flows.

A suite of aquatic species was selected for the study in consultation with the Technical Leadership Team.  A variety of fish species was chosen including rainbow and brown trout, banded darter, blacknose dace, mottled sculpin, and northern hog sucker.  Separate flow/habitat assessments were done for spawning, fry, juvenile, and adult life stages.  Macroinvertebrates (stonefly) were also included.

Unlike some other instream flow methodologies, the Incremental Methodology does not result in a single recommended instream flow value.  Rather, it generates estimates of available habitat for each species and life stage over a wide range of potential flows.  Because it is not just the amount of habitat available at a given flow, but also the duration of that flow that is important, a habitat duration analysis was done that integrated flow-habitat relationships with hydrology and project operations.  Given the voluminous data that would accrue from the number of flows, species, life stages, and duration curves, Duke provided an interactive spreadsheet to the state and federal agencies composing the Technical Leadership Team so that they could quickly evaluate habitat availability over time among flow scenarios.  Decisions on recommended instream flows for each species, life stage, and season were based on this tool.

West Fork Project
Fisheries

Riverine aquatic habitat in the West Fork Tuckasegee River consists of riffle and pool complex with a substrate varying from bedrock, boulder, cobble, and gravel to sand.  Riparian vegetation along the riverbanks includes large canopy trees and shrubs.  NCWRC designated the West Fork Tuckasegee River downstream of Tuckasegee Lake to Shoal Creek as hatchery-supported trout waters.  The bypassed reach between Shoal Creek (3.3 miles downstream of Thorpe dam) and the powerhouse is also managed for stocked trout and designated as hatchery-supported trout waters.  Some trout natural reproduction also occurs in the 6.4-mile-long bypassed reach, particularly upstream of Shoal Creek.  Riverine aquatic habitat in this reach is limited by the lack of a minimum flow, particularly upstream of the confluence of Shoal Creek, the only tributary that contributes a significant flow to the bypassed reach.  

Duke contractors collected fish at two sample locations in the Thorpe bypassed reach from 1997 to 1999, and again in 2001.  Additional fish data collected in 1988 by NCWRC were used to augment the Duke data set.  No fish sampling was conducted in the 1.5-mile-long reach that is bypassed by flows diverted to the Tuckasegee powerhouse.  Fisheries data from the 6.4-mile-long Thorpe bypassed reach were collected by electrofishing using a three-pass population estimate procedure at the two sampling locations.  Five surveys produced a total of 21 fish species – the most common species were mottled sculpin and Cyprinids (i.e., minnows) such as central stoneroller, warpaint shiner, mirror shiner, river chub, and blacknose dace.  Northern hog sucker and brown trout were also common.  Diversity and abundance were notably much higher at the downstream location in the bypassed reach and this was attributed to the close proximity of Tuckasegee Lake.  In contrast, the upstream bypassed reach fish sampling location yielded only two species, blacknose dace and brown trout, in 2001, although abundance was high.  Population (standing crop) estimates varied considerably over the study years, and ranged from no specimens of a given species to a mottled sculpin density of 3,571 fish/acre of stream habitat (63 pounds per acre) at the upstream bypassed reach location in 1997.  The absence of mottled sculpin from the upstream bypassed reach location in 2001 was notable in light of the high abundance there in 3 prior years.

To describe the fish community downstream of the West Fork Project in the mainstem Tuckasegee River, Duke provided data from two locations that were sampled during relicensing in 2001 and 2002.  These sample locations were located upstream of Dillsboro Project and about 3 miles and 16 miles downstream from the West Fork Project.  These sample locations are affected by discharges from the West Fork Project, as well as the East Fork Project.  Collections at these locations produced 27 species of coolwater and coldwater fishes with a combined total of 3,902 individuals.  River chub, Tennessee shiner, mottled sculpin, and greenfin darter were most abundant.  Both wild and stocked rainbow and brown trout were collected, as were stocked brook trout, although none of the trout species were abundant.  Multiple year classes were present for all of the common species.

Both historical and recent fisheries data were summarized for Lake Glenville.  Twenty-one species have been reported.  More recent 1998 and 1999 sampling showed that blueback herring (erroneously reported as alewife), gizzard shad, and golden shiner were most abundant.  Game fish such as walleye and largemouth bass were relatively common. 

Only one sensitive fish species was documented at the West Fork Project.  The wounded darter (Etheostoma vulneratum), a North Carolina special concern species, was collected at both downstream sampling locations on the mainstem Tuckasegee River.  It was quite common at one of the locations (169 individuals were collected over four seasonal surveys).

Macroinvertebrates

Macroinvertebrate samples were collected at two locations in August 2001:  one just downstream of the Thorpe powerhouse and a second 3,000 feet farther downstream at a point just downstream of Tuckasegee dam.  Macroinvertebrates were collected using standard kick-seining techniques and sweep-net collections for other habitats including leaf packs, rocks, logs, and sand.  A total of 74 and 70 macroinvertebrate taxa were collected  form the upstream and downstream sample locations, respectively.  Samples at both locations were dominated by midge (fly) larvae, mayflies, and caddisflies.  The NCDWQ bioclassifications at the two sample locations were excellent and good, results which were consistent with others developed by NCDWQ in nearby locations in the Tuckasegee watershed.  

A specific sampling program for mussels was not conducted in the riverine aquatic habitats that are affected by the West Fork Project, including the bypassed reaches and the East Fork Tuckasegee immediately downstream of the powerhouses.  Based on a reconnaissance of the Thorpe bypassed reach, Fraley (2002) stated, “no promising habitat or other evidence of mussel occurrence was found.”  However mussels, including the federally endangered Appalachian elktoe, have been documented in the mainstem Tuckasegee River downstream of the confluence of the West Fork and East Fork and in the area affected by peaking flows.  A component of the instream flow study (described below) was directed at assessing effects of flow fluctuations on the Appalachian elktoe.  

None of the macroinvertebrate species that were collected were designated as threatened or endangered or otherwise sensitive by any state or federal agency.  
Shoreline Habitat

During the first stage consultation, FWS, NCWRC, and NCDENR requested information on the effects of data were collected for the Tuckasegee water-level fluctuations in Lake Glenville on spawning and nursery areas for resident fish.  Duke conducted the Lake Glenville shoreline habitat study in 2002.  Shoreline habitat classifications were first developed then used to map the shoreline habitat in the reservoir.  Changes in lakebed slope at different water level elevations were also evaluated.  No shoreline habitat reservoir.
The mapping survey identified clay/weathered rock as the dominant (57 percent) shoreline habitat, followed by riprap/stacked rock and fractured rock which together composed 24 percent of available shoreline habitat.  Other habitat types identified were vegetated/stream confluence, sand/cobble, and woody debris, and bedrock, none of which individually composed more than 8 percent of shoreline habitat.  Duke reported substantial loss of the lesser habitats such as vegetated/stream confluence, woody debris, and sand/cobble with modest drawdown of the reservoir.  The more abundant habitats (e.g., clay/weathered rock) persisted through more substantial drawdowns.  For example, at a 15-foot drawdown, about half of the original habitats remained.  Duke concluded that lowered water elevations, and consequent loss of habitat, occur primarily during winter and would have no effect on spawning and nursery activity.  During the critical spring period, water levels rise and typically are at or within 5 feet of full pool elevation by the first of April.

Dillsboro Surrender
Fisheries

In the Dillsboro Project area, the Tuckasegee River forms an impoundment behind Dillsboro dam.  The impoundment has accumulated a large amount of sediment that now overlies the natural substrates on the floor of the reservoir.  The remaining open water habitat within the reservoir provides habitat for stocked trout and naturally spawned trout that were reared in upstream waters, as well as for a variety of coolwater game and nongame fish species.  Waters upstream of Dillsboro dam support a catch and release trout fishery from October to June, after which trout are harvested under NCWRC’s delayed harvest regulations.  Other sport fisheries include smallmouth bass and sunfish.  As the first major dam upstream of Fontana reservoir, Dillsboro dam may define the upstream limit of local ranges of some fish species.  The habitat of the Tuckasegee River downstream of Dillsboro dam is similar to upstream reaches and consists of broad, rocky riffle areas interspersed with long, shallow pools.  NCWRC has designated public mountain trout waters (hatchery supported) immediately downstream of Dillsboro dam to the State Route 1534 bridge.  Several state- and federally listed species are found within the Dillsboro Project area.

During Stage I consultation, resource agencies and others identified the need for fisheries data in the vicinity of Dillsboro dam.  Resulting fisheries studies consisted of reviewing historical data (within 5 years), and additional site-specific field surveys that included routine fisheries surveys and directed surveys for any rare, threatened and endangered species that may occur with the project reservoir or adjacent upstream and downstream areas.

Fish habitat with the Dillsboro Project area was characterized as (1) pool with a substrate of sand and silt in reservoir and (2) riffle, run, and pool with varied substrates consisting of bedrock, boulder, cobble and gravel downstream of Dillsboro dam.  Riparian vegetation along the river banks and reservoir shoreline contained canopy trees, shrubs, and herbaceous vegetation.

The fisheries field surveys collected a total of 11,240 fish representing 42 species from six stations sampled.  Although fish abundance and species diversity varied by location and sample period, overall, the abundance and diversity of fish species increased from upstream to downstream.  The average number of fish per downstream sampling site (2,952) was 51 percent higher than the average number of fish per upstream sampling site (1,951).  Diversity followed the same trend with an average of 28 species per upstream sampling site and an average of 32 species downstream.

Minnows, suckers, and darters generally dominated all sampling sites; the upstream locations also commonly found sculpins.  The river reach upstream of the Dillsboro Project also contained brook, brown, and rainbow trout.  

Fish species at the reservoir sample locations included 11 species of warmwater and coolwater species including the three previously mentioned trout species.  Minnows, suckers, and catfish were common in the reservoir.  Black redhorse and rock bass and rainbow trout (stocked) were the most abundant species in Dillsboro reservoir.  Downstream of the dam, common species included central stoneroller, river chub, shiners (warpaint, Tennessee, mirror, and telescope), northern hogsucker, black redhorse, and darters (wounded, banded, and gilt).  Abundant species in the tailrace area were similar to those found in the downstream locations.  The tailrace samples also contained six species not collected elsewhere:  common carp, green sunfish, spotted bass, yellow perch, black bullhead and brown bullhead.  In total there were 10 species found downstream of Dillsboro dam that were not identified in collections from upstream sampling sites:  silver shiner, tangerine darter, golden redhorse, shorthead redhorse, black bullhead, brown bullhead, yellow perch, walleye, and olive darter.  

Two North Carolina special concern species, wounded darter (Etheostoma vulneratum) and olive darter (Percina squamata), were collected during the fisheries surveys.  The wounded darter (NCWRC special concern and FS sensitive species) was found in the Tuckasegee River at all five sample sites.  The wounded darter prefers moderate to large rivers in areas of gentle to moderate current and boulder or coarse cobble substrates.  Overhanging ledges or rock piles are necessary to provide optimum nesting and resting areas.  The olive darter (listed by NCWRC and FWS as special concern, and by the FS as a sensitive species) was found at the tailrace and sampling sites downstream of Dillsboro dam.  The olive darter inhabits deep pools and rocky channels in large streams with rocky substrates.  It is commonly found in strong chutes with cobble and boulders in high gradient streams, or in deeper downstream portions of gravel riffles in streams of moderate gradient.

Macroinvertebrates

NCDENR monitored a location immediately downstream of Dillsboro dam from 1985 through 1999.  NCDENE computed bioclassification ratings, such as macroinvertebrate community indices, as biological indicators of water quality.  The 15-year monitoring results at the Dillsboro site ranged from good-fair to excellent in bioclassification ratings for water quality. 

Following Stage I consultation, aquatic macroinvertebrate sampling occurred at two upstream and two downstream locations.  The upstream locations received good and excellent bioclassification ratings, and downstream sampling provided a bioclassification of good for both sampling sites.  The macroinvertebrate bioclassifications at individual sample stations in the Dillsboro Project area followed a trend of the highest score in the most upstream station to the lowest score in the most downstream location.  The changes in macroinvertebrate community composition, and consequently bioclassifications, are mostly related to changes in stream gradient, substrate types, and land use practices.

A mayfly (Heterocleon petersi), listed by North Carolina as a significantly rare species, was found in samples collected in the tailrace and upstream.  The mayfly no longer appears on the North Carolina Natural Heritage Program (NCNHP) List of Rare Animal Species of North Carolina (LeGrand et al., 2004) although it formerly appeared on the 2001 version of the list.

Duke conducted a freshwater mussel survey in 2002 in the Dillsboro Project area.  A sample station was located immediately downstream of the Dillsboro dam and one station was located upstream of the Dillsboro reservoir (between river miles [RMs] 32 and 33).  Survey methods included snorkeling and hand collection.  The survey for the downstream station extended 300 feet downstream of Dillsboro dam, and the entire width of the river.  Results for the downstream station indicated that there are two surviving populations of federally and state-listed species, the Appalachian elktoe and wavyrayed lampmussel, respectively.  A total of 40 Appalachian elktoe (Alasmidonta raveliana; federal and North Carolina listed endangered) and four wavyrayed lampmussels (Lampsilis fasciola; North Carolina species of special concern) were collected from the survey area.  Most of the specimens were collected between 100 and 200 feet downstream of the dam on the left side of mid-channel.  Sample size at this location was 14 for the Appalachian elktoe and 3 for the wavyrayed lampmussel.  Only one other wavyrayed lampmussel was found about 200 to 300 feet downstream of the dam in the right channel quarter.  Other Appalachian elktoe individuals were collected throughout the 300 linear foot area downstream of the dam and across the entire width of the river, however, the first 100 feet of stream downstream of the dam contained relatively poor mussel habitat with much of the area dominated by deep pool and bedrock substrate.

Surveys of the upstream station yielded relatively fewer mussels than the downstream station, including 14 Appalachian elktoe and one wavyrayed lampmussel. Both upstream and downstream surveys included a good distribution of size and age classes, indicating reproducing and viable populations (Fraley, 2002).

The Appalachian elktoe mussel is discussed in detail in section V.C.5, Threatened and Endangered Species.  We discuss the wavyrayed lampmussel, as a North Carolina species of special concern with no federal or state legal protection, in the next section.  

The wavyrayed lampmussel is widely distributed and often locally common in the Tennessee River drainage which is at the southern end of the species’ range.  It occurs in portions of nearly all of the tributaries, primarily in headwaters including the Little Tennessee and Tuckasegee rivers.  Wavyrayed lampmussels typically inhabit shallow areas (3 feet or less) of larger creeks and streams, and medium-sized rivers.  More tolerant than other mussel species, the wavyrayed lampmussel can be found in habitats with slower currents and finer substrates though it prefers moderate currents with a stable sand and gravel bottom.  Wavyrayed lampmussels were unknown in the Tuckasegee River prior to 1997.  Changes in operation and improved wastewater treatment at a paper mill at Scott Creek, Sylva, North Carolina, are thought to have improved mussel habitat conditions sufficiently to allow recolonization of the lower Tuckasegee River from populations upstream of the mouth of Scott Creek (Fraley, 2002?).  

Freshwater mussels require a host fish for completion of their life cycle.  Known host fish for the wavyrayed lampmussel are smallmouth and largemouth bass.  While both fish species were collected upstream and downstream of the dam during seasonal surveys, largemouth bass (n=12) were much less abundant than the smallmouth bass (n=96) at the downstream stations. 

Bryson Project
Fisheries

Riverine habitat in the Oconaluftee River supports a wide variety of warmwater and coolwater fish species and benthic macroinvertebrate communities, including some state-listed species.  Most of the aquatic habitat within Ela reservoir consists of pool with a substrate of sand and mud.  Riparian vegetation along the riverbanks includes large canopy trees, shrubs, and vines.  Most of the aquatic habitat downstream of the Bryson Project area within the Oconaluftee River consists of riffle/run and pool with a substrate varying from boulder, cobble, to bedrock.  Riparian vegetation along the riverbanks includes large canopy trees and shrubs.  Most of the aquatic habitat located upstream of the project area on the Oconaluftee River consists of riffle and pool with a substrate varying from boulder, cobble, and gravel to sand.  

During site-specific fisheries field surveys, three locations were sampled in the project vicinity:  two stations upstream of the dam (one riverine station at the upstream end of the project boundary and one station located in the reservoir) and one riverine station immediately downstream of the dam.  Fish habitat included boulder, cobble, gravel, and sand substrate in the uppermost station, while substrate changed dramatically to sand and mud in the reservoir station.  Substrate downstream of the dam was similar to the most upstream station, with substrate consisting of bedrock, boulder, and cobble.  Sampling was conducted primarily by electrofishing and seining on a seasonal basis from May 2001 through March 2002.  Fish were collected from representative habitats in the upstream, reservoir, and tailrace sections of the project area.

Nearly 4,904 fish representing 39 species were collected from the three sampling stations.  Abundance was greatest at the downstream tailrace station (3,147 fish) and lowest in the Ela reservoir (354 fish).  The most diverse communities were documented in the upstream riverine and tailrace locations, with species richness values of 30 and 34, respectively.  River chub, mottled sculpin, and greenfin darter dominated the upstream riverine location, while river chub, northern hog sucker, and rock bass dominated the downstream station.  Several species were abundant at one station, but rare or absent in the others.  Nine species were collected at the downstream station that were not collected at the upstream and reservoir sampling stations:  walleye, goldfish, tangerine darter, banded darter, spotted bass, channel catfish, sicklefin redhorse, river redhorse, and creek chub.  Five species were collected at the upstream riverine station that were not collected at the downstream and reservoir sampling stations:  rosyside dace, blacknose dace, longnose dace, mountain brook lamprey, and brook trout. 

In general, the abundance and diversity of fish species decreased from upstream to downstream, not including the reservoir abundance.  River chub was the most abundant species constituting nearly 25 percent of all fish caught.  Darters such as the greenfin darter and suckers such as the northern hog sucker and black redhorse were also abundant.  Recreational fish species that were most abundant among all sites included rock bass and rainbow trout.  The fish community in the reservoir was less diverse and abundant than in the two riverine stations.  Of the 14 species collected in the reservoir, four—whitetail shiner, mirror shiner, white sucker, and rock bass—comprised more than 75 percent of the collection.

Of the 39 species collected, no federally or state-listed endangered or threatened species were found.  Five species collected are listed as North Carolina species of concern or rare to uncommon:  olive darter, wounded darter, tangerine darter, sicklefin redhorse, and fatlips minnow.

Macroinvertebrates

Duke conducted one benthic macroinvertebrate survey for the Bryson Project in 2001.  Macroinvertebrates were sampled at an upstream riverine station, at the most upstream end of the project boundary, and a downstream station in the tailrace of Bryson dam.  Macroinvertebrates were collected using standard kick seining techniques and sweep net collections for other habitats including leaf packs, rocks, logs, and sand. 

A number of benthic macroinvertebrates were collected at both upstream and downstream stations.  Total taxa were similar between both stations, with 62 taxa for the upstream station and 60 taxa for the downstream station.  Various species of Diptera (e.g., midges, black flies, crane flies) and mayflies dominated both stations.  Mayflies and caddisflies were also present at both locations.   

Generally, species from the taxonomic group Diptera are more tolerant to changes in water quality than other more sensitive species, and the predominance of tolerant species such as dipterans can signify that pollutants may also be present in the waterbody.  Other groups that are less tolerant to changes in water quality, such as the EPT taxa, are used as indicators of water quality.  The number of EPT taxa for the upstream station comprised 50 percent of the total taxa, and the downstream station comprised 42 percent of the total taxa collected during the 2001 survey.  Consequently, the bioclassification of the upstream station was good and the downstream station was good-fair.  

The benthic macroinvertebrate survey produced one state-listed benthic species, the mayfly, Heterocleon petersi, which North Carolina considers significantly rare. 

Duke conducted a freshwater mussel survey using snorkeling and hand collection at two stations at the upstream riverine end of the project and one station immediately downstream of Bryson dam.  The downstream station included an intensive survey 600 feet downstream of the dam and across the entire width of the river.  The upstream station comprised an area of the most suitable mussel habitat.  No live mussels or relict shells were found at either the upstream or downstream station.  

The lack of mussel communities within the Bryson Project area is difficult to understand because water quality in the area is considered high, and fish communities are relatively diverse and abundant and include fish species known to host mussel glochidia (e.g., mottled sculpin).  In addition, existing habitat appears suitable to support mussel survival and growth.  

There are no federally listed mussel species that occur in the Oconaluftee River.  While the Appalachian elktoe, a federally endangered species, is known to occur in the lower Tuckasegee River, its distributions are well downstream of the confluence of the Oconaluftee River and outside of the Bryson Project boundary.  

During the mussel survey, researchers identified an amphibian, the eastern hellbender, in the downstream tailrace station.  This species is considered a species of special concern by North Carolina and is identified as rare or uncommon in the state’s waterways.

b.
Environmental Effects:
Lake Water Level Management

Seasonal lake level drawdowns designed to capture high spring flows can affect the abundance of vegetation and the suitability of aquatic habitat in the drawdown zone for invertebrates and fish.  Drawdowns associated with daily peaking operations can dewater nests of shoreline spawning fish, such as sunfish and bass, resulting in stranding of eggs and relatively immobile fry.

Duke, in accordance with the TCST SA, proposes to manage lake levels within a normal operating range and to “endeavor in good faith” to achieve specified normal target elevations on a monthly basis as shown in tables 14 and 15 for the East and West Fork projects.  We do not present a table for Tuckasegee Lake because Duke attempts to maintain the reservoir level at elevation 2,276.5 feet at all times, now and in the future.  Duke has been operating the projects in accordance with this water level management regime since January 1, 2004.  Variations for this proposed operating regime would be allowed under specific protocols that pertain to low flow conditions (i.e., when there is not enough water flowing into the lake to meet the normal needs for power generation, recreation flows, minimum flows, any on-reservoir water withdrawals, and lake level maintenance) and during maintenance and emergency conditions.

Table 14.
Proposed and existing water level management regime for the East Fork Project.  (Source:  Duke, 2004a, modified by the staff)

	Month
	Proposed Normal Minimum Elevation
(feet USGS)a
	Proposed Normal
Target
Elevation
(feet USGS)a
	Proposed

Normal
Maximum
Elevation
(feet USGS)a
	Existing Rule
Curve
Target
Elevation
(feet USGS)a

	Tanasee Creek and Wolf Creek Lakes

	January
	3,063.0 (17.0)b
	3,065.0 (15.0)b
	3,072.0 (8.0)b
	3,063.0 (17.0)b

	February
	3,063.0 (17.0)
	3,065.0 (15.0)
	3,072.0 (8.0)
	3,063.0 (17.0)

	March
	3,063.0 (17.0)
	3,065.0 (15.0)
	3,072.0 (8.0)
	3,063.0 (17.0)

	April
	3,066.0 (14.0)
	3,068.0 (12.0)
	3,076.0 (4.0)
	3,063.0 (17.0)

	May
	3,070.0 (10.0)
	3,073.0 (7.0)
	3,080.0 (0.0)
	3,073.0 (7.0)

	June
	3,070.0 (10.0)
	3,073.0 (7.0)
	3,080.0 (0.0)
	3,073.0 (7.0)

	July
	3,070.0 (10.0)
	3,073.0 (7.0)
	3,080.0 (0.0)
	3,073.0 (7.0)

	August
	3,070.0 (10.0)
	3,073.0 (7.0)
	3,080.0 (0.0)
	3,073.0 (7.0)

	September
	3,070.0 (10.0)
	3,073.0 (7.0)
	3,080.0 (0.0)
	3,073.0 (7.0)

	October
	3,070.0 (10.0)
	3,073.0 (7.0)
	3,080.0 (0.0)
	3,073.0 (7.0)

	November
	3,066.0 (14.0)
	3,068.0 (12.0)
	3,076.0 (4.0)
	3,073.0 (7.0)

	December
	3,063.0 (17.0)
	3,065.0 (15.0)
	3,072.0 (8.0)
	3,073.0 (7.0)

	Bear Creek Lake

	January
	2,551.0 (9.0)
	2,553.0 (7.0)
	2,558.0 (2.0)
	2,553.0 (7.0)

	February
	2,551.0 (9.0)
	2,553.0 (7.0)
	2,558.0 (2.0)
	2,553.0 (7.0)

	March
	2,551.0 (9.0)
	2,553.0 (7.0)
	2,558.0 (2.0)
	2,553.0 (7.0)

	April
	2,552.0 (8.0)
	2,555.0 (5.0)
	2,558.0 (2.0)
	2,555.0 (5.0)

	May
	2,552.0 (8.0)
	2,558.0 (2.0)
	2,560.0 (0.0)
	2,558.0 (2.0)

	June
	2,552.0 (8.0)
	2,558.0 (2.0)
	2,560.0 (0.0)
	2,558.0 (2.0)

	July
	2,552.0 (8.0)
	2,558.0 (2.0)
	2,560.0 (0.0)
	2,558.0 (2.0)

	August
	2,552.0 (8.0)
	2,558.0 (2.0)
	2,560.0 (0.0)
	2,558.0 (2.0)

	September
	2,552.0 (8.0)
	2,558.0 (2.0)
	2,560.0 (0.0)
	2,558.0 (2.0)

	October
	2,552.0 (8.0)
	2,556.0 (4.0)
	2,558.0 (2.0)
	2,558.0 (2.0)

	November
	2,552.0 (8.0)
	2,555.0 (5.0)
	2,558.0 (2.0)
	2,558.0 (2.0)

	December
	2,552.0 (8.0)
	2,554.0 (6.0)
	2,558.0 (2.0)
	2,555.0 (5.0)

	Cedar Cliff Lake

	January
	2,326.0 (4.0)
	2,328.0 (2.0)
	2,330.0 (0.0)
	2,328 (2.0)

	February
	2,326.0 (4.0)
	2,328.0 (2.0)
	2,330.0 (0.0)
	2,328 (2.0)

	March
	2,326.0 (4.0)
	2,328.0 (2.0)
	2,330.0 (0.0)
	2,328 (2.0)

	April
	2,326.0 (4.0)
	2,328.0 (2.0)
	2,330.0 (0.0)
	2,328 (2.0)

	May
	2,326.0 (4.0)
	2,328.0 (2.0)
	2,330.0 (0.0)
	2,328 (2.0)

	June
	2,326.0 (4.0)
	2,328.0 (2.0)
	2,330.0 (0.0)
	2,328 (2.0)

	July
	2,326.0 (4.0)
	2,328.0 (2.0)
	2,330.0 (0.0)
	2,328 (2.0)

	August
	2,326.0 (4.0)
	2,328.0 (2.0)
	2,330.0 (0.0)
	2,328 (2.0)

	September
	2,326.0 (4.0)
	2,328.0 (2.0)
	2,330.0 (0.0)
	2,328 (2.0)

	October
	2,326.0 (4.0)
	2,328.0 (2.0)
	2,330.0 (0.0)
	2,328 (2.0)

	November
	2,326.0 (4.0)
	2,328.0 (2.0)
	2,330.0 (0.0)
	2,328 (2.0)

	December
	2,326.0 (4.0)
	2,328.0 (2.0)
	2,330.0 (0.0)
	2,328 (2.0)


a
Normal full pond elevation is at elevation 3,080 feet for Tanasee Creek and Wolf Creek lakes; 2,560 feet for Bear Creek Lake; and 2,330 feet for Cedar Cliff Lake; monthly elevations pertain to the first day of the indicated month; intermediate values would be determined by linear interpolation.

b
Values in parentheses are feet below full pond elevation.
Table 15.
Proposed and existing water level management regime for the West Fork Project.  (Source:  Duke, 2004a, modified by the staff)

	Month
	Proposed Normal Minimum Elevation

(feet USGS)a
	Proposed Normal

Target

Elevation

(feet USGS)a
	Proposed

Normal

Maximum

Elevation

(feet USGS)a
	Existing Rule

Curve

Target

Elevation

(feet USGS)a

	Lake Glenville

	January
	3,476.7 (15.0)b
	3,481.7 (10.0)b
	3,185.7 (6.0)b
	3,477.7 (14.0)b

	February
	3,476.7 (15.0)
	3,481.7 (10.0)
	3,185.7 (6.0)
	3,477.7 (14.0)

	March
	3,479.7 (12.0)
	3,482.7 (9.0)
	3,185.7 (6.0)
	3,483.7 (8.0)

	April
	3,481.7 (10.0)
	3,484.7 (7.0)
	3,487.7 (4.0)
	3,485.7 (6.0)

	May
	3,486.7 (5.0)
	3,488.7 (3.0)
	3,490.7 (1.0)
	3,487.7 (4.0)

	June
	3,486.7 (5.0)
	3,488.7 (3.0)
	3,490.7 (1.0)
	3,489.7 (2.0)

	July
	3,486.7 (5.0)
	3,488.7 (3.0)
	3,490.7 (1.0)
	3,489.7 (2.0)

	August
	3,484.7 (7.0)
	3,486.7 (5.0)
	3,489.7 (2.0)
	3,487.7 (4.0)

	September
	3,481.7 (10.0)
	3,484.7 (7.0)
	3,185.7 (6.0)
	3,483.7 (8.0)

	October
	3,481.7 (10.0)
	3,484.7 (7.0)
	3,185.7 (6.0)
	3,480.7 (11.0)

	November
	3,477.7 (14.0)
	3,481.7 (10.0)
	3,185.7 (6.0)
	3,480.7 (11.0)

	December
	3,476.7 (15.0)
	3,481.7 (10.0)
	3,185.7 (6.0)
	3,477.7 (14.0)


a
Normal full pond elevation is at elevation 3,491.75 feet; monthly elevations pertain to the first day of the indicated month; intermediate values would be determined by linear interpolation.

b
Values in parentheses are feet below full pond elevation.
East Fork Project

Water Level Management and Habitat 

Water level fluctuations in the East Fork reservoirs occur as a result of seasonal and daily hydroelectric operations.  The daily and seasonal fluctuations at the Cedar Cliff development are normally within a 4 foot operating range.  At the Bear Creek development, Duke states that it operates the project within a 9 foot operating range that encompasses a 5 foot drawdown during the winter.  The Wolf Creek and Tanasee Creek reservoirs are hydraulically linked by the water conduits and thus, they are operated in tandem within a normal operating range of 17 feet, including a normal winter drawdown of 8 feet.  

Daily, and in some cases weekly, reservoir water level fluctuations occur as a result of peaking operations that use a limited water supply during periods of high electrical demand.  Seasonal reservoir drawdowns are designed to capture high spring flows that can be used for generation at a later time.  Both types of water level fluctuations affect the abundance, diversity and species composition of emergent and submerged aquatic vegetation.  Emergent aquatic vegetation that cannot tolerate prolonged inundation will not grow in the drawdown zone, while submerged vegetation that cannot tolerate prolonged desiccation will not grow in the drawdown zone.  Species that can tolerate this irregular inundation may colonize the drawdown zone and in some cases may be abundant since the environmental perturbation may provide them with a competitive advantage over other plants.  This is particularly true of peaking operations during the growing season.  However, winter drawdowns usually eliminate nearly all aquatic vegetation due to the prolonged combination of desiccation and freezing.  These hydrologic disturbances affect the habitat characteristics by limiting the amount of vegetation that can provide substrate, food and cover for aquatic fauna, particularly juvenile fish.  Depending on the seasonality, duration and magnitude of particular water level fluctuations, there may also be direct effects on aquatic animals – for example, eggs in fish nests may be dewatered or juvenile fish may be forced from cover into exposed areas where they are more vulnerable to predation. 

Duke, in accordance with the TCST SA, proposes to manage lake levels within the normal operating ranges described above and to “endeavor in good faith” to achieve specified normal target elevations on a monthly basis as described in the SA.  Variations from this proposed operating regime would be allowed under specific protocols that pertain to low flow conditions (i.e., when there is not enough water flowing into the lake to meet the normal needs for power generation, recreation flows, minimum flows, any on-reservoir water withdrawals, and lake level maintenance) and during maintenance and emergency conditions.

In their March 2005 letters, Interior, the FS, NCDENR, and NCWRC all agree with the water level management protocols proposed by Duke.

Our Analysis
Duke’s East Fork water management, particularly the winter drawdown in these reservoirs, limits the amount of aquatic vegetation in shallow near-shore areas (i.e., the littoral zone).  This is most pronounced in the upstream impoundments where the drawdown has been greater and more habitat has been exposed to cold temperatures and desiccation during winter drawdowns.  Aquatic vegetation in the East Fork reservoirs is limited primarily to areas near the streams that enter the reservoirs since these areas have perennial inflow that supports the growth of aquatic vegetation.  Aquatic vegetation offers cover for the juvenile fish, particularly young-of-the-year, that occur in the East Fork reservoirs (e.g., sunfish, bass, and yellow perch) and therefore, where it is present it provides important nursery habitat.  Some species, such as yellow perch, also prefer to spawn in beds of submerged aquatic vegetation, and the limited amount of such habitat in East Fork reservoirs may limit populations of these species.  

The fact that the East Fork reservoirs are oligotrophic (i.e., nutrient poor) limits primary productivity, including both emergent and submerged aquatic vegetation.  Furthermore, since much of the shoreline is some form of rock, there is also a paucity of suitable soil for vegetation in the near-shore areas.  Duke’s proposed water level management regime could create slightly improved conditions for the growth of aquatic vegetation if light penetrates to the substrate that is submerged on a year-round basis.  This is particularly true in Cedar Cliff reservoir where the drawdown would be small.  However, aquatic vegetation is likely to continue to be sparse in the drawdown zone of all four reservoirs under Duke’s proposed water level management regime.  We doubt that aquatic vegetation would ever proliferate in the East Fork reservoirs, even with relatively stable year-round water elevations.  Vigorous aquatic plant growth depends on a reasonable supply of nutrients which are lacking in these oligotrophic waters.

Duke’s shoreline habitat survey indicates that there is other structural habitat along the shorelines – specifically, weathered rock, fractured rock, cobble, woody debris, and riprap/stacked rock.  These substrates can provide structure for adult fish, cover for young fish, and suitable habitat for benthic invertebrates, in lieu of aquatic vegetation.  These substrates are available over a range of water levels exposed to the seasonal drawdown.  Thus, habitat for fish and benthic macroinvertebrates is available on a year-round basis in the reservoirs.  Duke has cooperated with NCWRC and the FS in the annual installation of Christmas tree bundles and cut and cabled brush and trees around the littoral zone in the past.  Placement of such structures on the bottom of lakes serves as habitat for young fish as well as foraging habitat for adult fish.  Anglers frequently seek out such areas because they tend to be more productive than other areas, especially when there is only limited aquatic vegetation available, as is the case here.  We encourage Duke to continue to voluntarily cooperate with the resource agencies in the placement of such woody debris as it should continue to enhance conditions for fish and other aquatic resources in the lake.  In addition, the wooded riparian corridor around the East Fork reservoirs that is within the project boundary would continue to serve as a source of woody debris for shoreline aquatic habitat enhancements, both from natural processes and for more intentional woody debris placement projects such as those sponsored by NCWRC and the FS.

Many important game fish species in the East Fork reservoirs build nests near the shoreline in relatively shallow water (e.g., sunfish, crappie, and bass).  Nest building and spawning for such species would be expected to begin in April and continue through June.  Once the eggs hatch, the fry would typically remain in or near the nest for several more weeks.  Duke proposes static monthly target water levels in Cedar Cliff reservoir.  Target water levels in the other reservoirs rise through the spring with the highest levels in May/June.  This would generally result in increasing water depth as the spring fish spawning season progresses, which would provide some protection against exposing near-shore fish nests.  We consider nest construction in deeper water than would occur in a natural lake to afford protection from adverse effects associated with dewatering from reservoir fluctuations that could occur as a result of project operations.  By the time the winter drawdown begins in September, juvenile fish would have left their nursery areas and should not be vulnerable to dewatering and stranding.

The primary reason for routine lake level fluctuations at a peaking project is daily peaking operations.  We estimated the amount of daily the East Fork reservoirs level decrease that would be expected under conservative conditions; the project generates for 8 hours when inflow to the East Fork reservoirs is only 150 cfs.  Under such conditions, the reservoirs would be drawn down about 3.5 inches.  We do not expect such minimal fluctuations to dewater any nests constructed in shallow-water.  In addition, daily peaking operations would not be expected to result in stranding of fish and invertebrates.  Consequently, we expect the proposed lake level management regime to enhance year class success of nearly all fish populations by protecting near-shore fish nests, providing some juvenile fish habitat with woody debris structures (i.e., Christmas tree bundles) and limiting winter drawdown, to the extent possible.

Instream Flows 
The operation of the East Fork Project modifies stream flows downstream of the project in the East Fork Tuckasegee, as well as further downstream in the Tuckasegee River.  The application states that the Cedar Cliff development has one vertical Francis-type generating unit with a capacity of 6.1 MW and a hydraulic capacity of 555 cfs.  During non-generation periods, a 10 cfs minimum flow is released to the Tuckasegee River from a valve at the Cedar Cliff powerhouse.  Thus, flows immediately downstream of the powerhouse have regularly fluctuated from 10 cfs up to 555 cfs, and possibly more with spillage.  Further downstream, the effects of fluctuating flows are attenuated by flow routing through the stream channel (i.e., travel time to downstream reaches) and accretion flows from tributaries.

The East Fork Project also modifies or eliminates flow in several stream reaches that are bypassed by project water diversions – specifically, there are bypassed reaches located downstream of the Cedar Cliff, Bear Creek, Wolf Creek, and Tanasee Creek dams (a.k.a., the Bonas Defeat reach).  The Cedar Cliff and Bear Creek bypassed reaches are sometimes backwatered by the river downstream of the dam while the Wolf Creek and Tanasee Creek bypassed reaches are long dewatered river channels with several small tributaries.  None of these reaches has been provided with a minimum flow in the past.  However, there has been some flow from leakage, surface flow accretion and several tributaries.  During periods of high inflow to the project, spillage sometimes has been passed from each of the dams into these bypassed reaches.  Thus these reaches have at various times been backwatered, inundated by flood flows, or nearly dry.  This flow regime has limited the amount and quality of aquatic habitat in the bypassed reaches.  

Duke proposes minimum flows in the 1.85-mile-long Wolf Creek bypassed reach and in the East Fork Tuckasegee River below the Cedar Cliff powerhouse.  From January 1 through December 31 of each year, 6 cfs is to be released to Wolf Creek from Wolf Creek dam.  When the Cedar Cliff development is not generating, a minimum flow of 10 cfs will be released from December 1 through June 30, and a minimum flow of 35 cfs will be released to the East Fork from July 1 to November 30.  Duke will install a new valve at the Cedar Cliff powerhouse to release these minimum flows.  No minimum flow releases are proposed for the bypassed reaches downstream of Cedar Cliff, Bear Creek, and Tanasee Creek dams. However, the TCST SA identified a 150 acre tract of land in the Wolf Creek watershed that Duke has purchased as mitigation in lieu of providing a minimum flow in the Tanasee Creek bypassed reach.

The FS, FWS, BIA, NCDENR, and NCWRC raised concerns about instream flows at the project, both in the bypassed reaches and in downstream areas subject to fluctuating flows due to peaking operations.  The agency comments called for instream flow studies and suggested methods and study locations.  An IFIM Study Plan was developed cooperatively by Duke and the agencies to address flow issues in the Tuckasegee River downstream of the Cedar Cliff powerhouse and in the bypassed reaches downstream of the Wolf Creek and Tanasee Creek dams.  No studies were proposed for bypassed reaches downstream of the Cedar Cliff and Bear Creek dams.  IFIM studies were completed and used to derive instream flow recommendations that were incorporated into the TCST SA.  The FS, Interior, NCDENR, and NCWRC indicated concurrence with the SA streamflow provisions in their March 21, 2005, letters.  The FS’s preliminary section 4(e) conditions state that Duke must provide a minimum discharge of 6 cfs into the Wolf Creek bypassed stream channel from January 1 to December 31.

Our Analysis
Duke conducted IFIM studies that included extensive data collection at multiple transects in six study reaches in the Tuckasegee River.  Duke’s IFIM studies included not only the reaches downstream of the Cedar Cliff powerhouse, but also the bypassed reaches downstream of Tanasee Creek and Wolf Creek dams.  (Note:  The IFIM study also included the West Fork Tuckasegee River and the Nantahala River; however, we do not discuss these results here.)  Study methods, target species, and reference data such as habitat suitability curves were negotiated with interested stakeholders – primarily NCDWR, NCWRC, FWS, and the FS – which all took an active role in the IFIM studies.  These IFIM studies also relied upon previous flow versus habitat studies in the Tuckasegee River Basin and required some simulated hydrology for reaches without USGS flow data.  

A large amount of data was generated since there were multiple target species and life stages, more than 40 transects, and numerous flows were assessed.  In addition, analyses were conducted to assess peaking operations (dual flow and two-flow analyses) in the Tuckasegee River.  Due the large amount of data and the complexity of the results, the stakeholders relied upon several interactive spreadsheet tools to evaluate the data.  These tools provided the user with metrics such as “Index C”, used by NCDENR, and habitat duration displays.  The negotiations with these interactive tools resulted in the TCST SA minimum flows proposed by Duke (i.e., Cedar Cliff powerhouse 10 cfs from December 1 to June 30 and 35 cfs from July 1 to November 30; no minimum flows into Cedar Cliff, Bear Creek, or Tanasee Creek bypassed reaches; and 6 cfs into the Wolf Creek bypassed reach).
Tuckasegee River.  According to Duke’s IFIM study, fluctuating stream flows from the Cedar Cliff powerhouse affect aquatic habitat for approximately 39.8 miles downstream of the development.  However, numerous tributaries contribute flow to this reach of the Tuckasegee River including the West Fork which would contribute a minimum flow (proposed 20 cfs) at a point about 2.3 miles downstream of the Cedar Cliff powerhouse.  We have estimated the accretion flows from other tributaries using historic flow data.  USGS flow data were available at Bryson City from 1956 to present, while at Dillsboro, flow data were only available from 1956 to 1981.  A 26-year (1956 to 1981) historical record of daily flow was constructed based on the difference between flows at Bryson City and Dillsboro.  The incremental drainage area between these two stations is 308 mi2.  The mean annual incremental flow for this 26-year period was 809 cfs.  An annual runoff rate based on the incremental 308-mi2 drainage area is 2.63 cfs/mi2 (809 cfs/308 mi2).  Mean annual runoff rates in the IFIM report ranged from 2.50 to 3.46 cfs/mi2 and a drainage area weighted average was 2.8 cfs/mi2.  Thus, the 2.63 cfs/mi2 value appears to be consistent with the hydrology that Duke described for the various IFIM reaches, although it may be at the low end of the range described by Duke and thus, be somewhat conservative.
We have used a September median flow rate of 1.04 cfs/mi2 as a conservative estimate of the contribution of accretion flows to downstream reaches.  Accretion flows would generally be higher at other times of the year.  Accretion flows were calculated by tributary drainage basin to arrive at an estimate of the contribution to each IFIM study reach.  In addition, we have assumed that the proposed 20 cfs minimum flow from the West Fork would also be provided and would flow through reaches 0-4.  To examine the effect of the different flow rates in the study reaches, we converted the available habitat (weighted usable area [WUA]) for a given flow and target species to percent of maximum habitat for that species in that reach, based on the instream flow model output.  For example, if the maximum-modeled WUA estimate for a species in a reach was 3,000 square feet and the WUA estimate corresponding to the accretion plus release flow was 1,800 square feet we recorded a value of 60 percent.  Table 16 shows the percent of maximum WUA values for the East Fork bypassed and peaking reaches.
Table 16.
Percentage of the maximum habitat quantity that is provided by the proposed minimum flow plus estimated September accretion flow.  Focus species and reaches are from the Duke IFIM study of the Tuckasegee River downstream of the Cedar cliff powerhouse.  (Source:  Staff)
	Study Reach

and Focus Species
	Accretion Flow Only
	December 1
to June 30
	July 1 to

November 30

	East Fork Reach
	3.3 cfs
	13.3 cfs
	38.3 cfs

	Mottled sculpin adult
	8.9
	33.0
	61.6

	Northern hog sucker juvenile
	0.5
	11.8
	45.1

	Northern hog sucker adult
	1.8
	13.8
	43.7

	Rainbow trout spawning
	<0.1
	0.8
	7.4

	Brown trout spawning
	1.1
	10.5
	45.7

	Longnose dace adult
	5.2
	18.7
	42.5

	Tuckasegee Reach 0
	5.4 cfs
	35.4 cfs
	60.4 cfs

	Rainbow trout spawning
	0.0
	1.7
	6.7

	Brown trout spawning
	1.4
	28.1
	54.7

	Banded darter adult
	23.9
	45.7
	58.3

	Mottled sculpin juvenile/adult
	13.6
	51.8
	68.6

	Northern hog sucker juvenile
	0.1
	26.1
	55.0

	Northern hog sucker adult
	5.5
	41.0
	59.8

	Stonefly
	10.2
	61.1
	85.0

	Tuckasegee Reach 1
	59.6 cfs
	89.6 cfs
	114.6 cfs

	Rainbow trout spawning
	3.3
	11.1
	26.2

	Brown trout spawning
	39.8
	65.6
	80.0

	Banded darter adult
	59.3
	75.3
	84.2

	Mottled sculpin juvenile/adult
	58.0
	67.3
	72.4

	Northern hog sucker juvenile
	40.6
	55.8
	67.7

	Northern hog sucker adult
	36.2
	48.9
	58.2

	Stonefly
	64.9
	79.2
	87.2

	Tuckasegee Reach 1A
	102.3 cfs
	132.3 cfs
	157.3 cfs

	Rainbow trout spawning
	16.9
	36.4
	45.0

	Brown trout spawning
	71.5
	85.3
	91.2

	Banded darter adult
	81.7
	90.0
	93.5

	Mottled sculpin juvenile/adult
	70.8
	76.4
	80.3

	Northern hog sucker juvenile
	63.8
	77.3
	85.8

	Northern hog sucker adult
	57.9
	68.3
	75.8

	Stonefly
	81.8
	89.2
	94.1

	Tuckasegee Reach 2
	228.3 cfs
	258.3 cfs
	283.3 cfs

	Banded darter adult
	82.9
	86.7
	89.3

	Mottled sculpin juvenile/adult
	76.2
	79.6
	81.7

	Northern hog sucker juvenile
	88.2
	92.6
	95.6

	Northern hog sucker adult
	84.9
	89.1
	92.3

	Stonefly
	98.1
	99.6
	99.9

	Tuckasegee Reach 3
	238.4 cfs
	268.4 cfs
	293.4 cfs

	Banded darter adult
	91.9
	94.0
	95.4

	Mottled sculpin juvenile/adult
	85.7
	87.6
	89.4

	Northern hog sucker juvenile
	97.5
	99.6
	99.5a

	Northern hog sucker adult
	93.9
	97.2
	98.8

	Stonefly
	99.9
	99.2a
	97.6a

	Tuckasegee Reach 4
	449.9 cfs
	479.9 cfs
	504.9 cfs

	Banded darter adult
	88.0
	90.0
	91.3

	Mottled sculpin juvenile/adult
	83.9
	85.3
	86.4

	Northern hog sucker juvenile
	79.6
	82.2
	84.2

	Northern hog sucker adult
	72.9
	75.3
	77.3

	Stonefly
	97.5
	98.4
	99.0


a
The maximum habitat quantity is achieved at a lower flow.
The relationship between instream flows and aquatic habitat (WUA) varies according to which focus species is being considered, and according to the distance downstream of the Cedar Cliff powerhouse.  For example, the IFIM model results show that mottled sculpin juveniles and adults usually require the highest flows in each study reach.  With regard to the distance downstream, the flow required to provide the maximum WUA increases with the distance from the powerhouse – that is, higher flows are required at the downstream study reaches to provide the maximum habitat.  This is generally true for a particular species, but also for the entire suite of focus species.  This is intuitively obvious since the mean bank-full width of the channel increases moving downstream in response to the larger drainage area.  That is, the bigger stream channel downstream requires more flow to provide habitat with specific hydraulic characteristics required by a particular focus species.  Depending on the focus species, the amount of flow required to provide the maximum WUA increases from roughly 100-500 cfs in Reach 0, to 250-850 cfs in Reach 1, to 300-800 cfs in Reach 2 (trout are not included among the focus species from this point downstream), to 200-1150 cfs in Reach 3, to 600-1600 in Reach 4.  Moving downstream, the increasing drainage area results in larger flows, which increase the bank full width of the channel.  However, it is also possible that peaking flows from hydroelectric plants have altered the stream channel.  The East Fork Project (as well as the West Fork Project), have increased the frequency and duration of higher flows, in comparison to a natural flow regime.  This increased frequency of higher flows has probably altered the natural geomorphic processes and may have increased the magnitude of the channel forming flow (i.e., increased the bankfull width of the channel).  

Duke’s IFIM results demonstrate that Tuckasegee River study reaches all require relatively high flows to maximize the quantity of habitat.  Although generation flows plus accretion flow provides enough flow to maximum habitat, the East Fork Project could not provide this much water for minimum flow needs on a regular basis.  Duke’s IFIM study does not provide habitat mapping which could address habitat quality over a range of flows.  That is, flows that are in the range of potential minimum flows that could be supported by the project may not provide the maximum WUA, but may still provide high quality habitat.  Although habitat maps were not produced to determine the location of high quality habitat over a range of flows, it is still reasonable to assume that high quality habitat exists at flows below the maximum WUA flow.  
The Duke IFIM study included dual flow and two flow analyses of the peaking operations at Cedar Cliff Development.  These analyses indicate that generating flows in the range of 268 to full generation would require a minimum flow in the range of 50-60 cfs to protect aquatic habitat for the focus species modeled.

The proposed minimum flow from the Cedar Cliff powerhouse will provide a significant enhancement over the current flow regime.  The actual flows experienced by fish and macroinvertebrates in the study reaches would – except in the most extreme drought circumstances – be higher than the minimum releases proposed, due to accretion flow into the various reaches.  In particular, Duke proposes to continue to release a 20 cfs minimum flow from the West Fork Project (i.e., the Tuckasegee River), which would join the East Fork Project minimum flow about 2.3 miles downstream of the Cedar Cliff powerhouse.  

Bypassed Reaches.  The IFIM study included the bypassed reaches downstream of the Wolf Creek and Tanasee Creek dams, as noted earlier.  Both bypassed reaches are very steep, with a mean slope of 4.0 percent in the 1.85-mile-long Wolf Creek bypass and 5.4 percent in the 1.5-mile-long Tanasee Creek bypass (a.k.a. Bonas Defeat).  Both reaches are dominated by hard, non-erodible substrates such as boulder and bedrock.  A small tributary enters the Wolf Creek bypassed reach from Grays Ridge and two small tributaries enter the Tanasee Creek bypassed reach from the south.  Median September accretion flows were estimated in the same manner as described above for the reach downstream of the Cedar Cliff powerhouse.  Table 17 shows the percent of maximum WUA that is provided by the accretion flow plus the proposed Wolf Creek minimum flow in each of the two bypassed reaches.
First, it is evident that accretion flows provide little aquatic habitat in these bypassed reaches.  In the Wolf Creek bypass the proposed minimum flow release, when added to accretion flows, substantially increases available aquatic habitat.  The addition of a year round 6 cfs minimum flow release results in 2 to 6-fold increases in WUA for most species.  The lack of any proposed minimum flow release to the Tanasee Creek bypass leaves that area in very poor habitat condition during any extended base flow period, based on the IFIM model. 

Table 17.
Percentage of the maximum habitat quantity that is provided by the proposed minimum flow plus estimated September accretion flow.  Focus species and reaches are from the Duke IFIM study of the Wolf Creek and Tanasee Creek bypassed reaches.  (Source:  Staff)
	Study Reach and Focus Species
	Accretion Flow Only
	w/ Minimum Flow

	Wolf Creek Bypass
	1.1 cfs
	7.1 cfs

	Rainbow trout adult
	34.5
	65.6

	Rainbow trout spawning
	0.0
	1.7

	Brown trout juvenile
	31.5
	69.4

	Brown trout fry
	13.0
	54.9

	Creek chub adult
	26.6
	64.7

	Stonefly
	9.4
	52.9

	Tanasee Creek Bypass
	2.5 cfs
	No Minimum Flow Proposal

	Northern hog sucker juvenile
	1.6
	-----

	Northern hog sucker adult
	10.1
	-----

	Brown trout spawning
	1.6
	-----

	Brown trout fry
	2.1
	-----

	Stonefly
	16.2
	-----

	Caddisfly
	49.5
	-----


The IFIM model results provide a theoretical basis for decision making that is based on hydraulic data and habitat utilization literature.  However, it is also prudent to assess empirical fish collection data that are specific to the bypassed reaches in question.  Both the Wolf Creek and Tanasee Creek bypassed reaches were sampled for fish in October 2001.  A total of 492 fish from 12 species were collected in the Tanasee Creek bypass, and 290 fish from 9 species were collected in the Wolf Creek bypass.  In terms of fish density, the areas were similar; 6,871 fish per hectare in the Tanasee Creek bypass and 6,140 fish per hectare in the Wolf Creek bypass.  Given the small channel width and high-gradient of these bypassed reaches these do not seem to be depauperate fish communities.  Rather, substantial populations have persisted without minimum flow releases from the projects.  The proposed release year round of 6 cfs into the Wolf Creek bypass should improve that community.  Augmenting the accretion flow in the Tanasee Creek bypassed reach (which is currently 8.57 cfs, see table 4) would increase the habitat quantity in that channel and this would likely result in an increase in the fish population.

Staff concludes that the proposed minimum flow regimes would improve the habitat that has been most affected by chronic low flows.  In particular, peaking operations have affected the reach immediately downstream of the Cedar Cliff powerhouse to the junction with the West Fork where flows have fluctuated from leakage to full generation flows of 555 cfs.  Similar benefits would also be realized for up to 37.5 miles downstream in the Tuckasegee River, although the benefits would diminish with distance due to the greater contribution of accretion flows further downstream.  Duke conducted fisheries surveys downstream of these projects in 2001 and 2002.  A diverse community of 27 coolwater and warmwater species was described, including wild trout (rainbow and brown).  These data were collected during the current minimum release agreement of 10 cfs from the East Fork and 20 cfs from the West Fork.  
Under the proposed minimum release plan, an additional 25 cfs would be provided from the East Fork Project during summer and fall.  Particularly in upstream reach 0 and to some extent in reach 1, this would represent a substantial increase in the quantity and quality of aquatic habitat.  The Wolf Creek and Tanasee Creek bypassed reaches are both steep, ledge/boulder, coldwater, trout waters that have had very little flow.  The Tanasee Creek bypass has more accretion flow (mean flow of 8.57 cfs) and less suitable habitat, in comparison to Wolf Creek bypass.  The proposed minimum flow in the Wolf Creek bypass would provide significant habitat improvements.  
Staff also concludes that Duke’s proposals to purchase and convey to the FS a 150-acre tract of land north of Wolf Creek and to remove Dillsboro dam would protect the watershed and restore aquatic habitat, respectively.  After examining the effect on aquatic habitat both with and without the proposed mitigative measures, examining the fish community structure of the study reaches under the current license, and noting the additional bypass and main stem releases proposed in the TCST SA, we conclude that the fish and macroinvertebrate communities would be protected and enhanced under the proposed measures.

Fish Passage

The four dams and associated reservoirs of the East Fork Project fragment the riverine aquatic habitat of the East Fork of the Tuckasegee River.  The project creates a series of impounded habitats, bypassed reaches with very little flow, and isolated headwater streams.  Although there are no diadromous fish in the Tuckasegee River Basin, the absence of upstream or downstream passage facilities may restrict fish movement and isolate populations of aquatic animals. 

Duke proposes no specific fish passage facilities or operational measures at the East Fork Project, and no entity has made any specific fish passage recommendations.  However, Duke proposes to remove Dillsboro dam, which would provide free access to 8 miles of the Tuckasegee River downstream of the East Fork Project.  Duke also proposes to provide a one-time funding and/or in-kind services to support FWS and NCWRC projects to determine the range and distribution of the sicklefin redhorse in the Little Tennessee, Hiawassee, and Tuckasegee rivers and restore native strain brook trout.  Interior intends to reserve its authority to prescribe fishways at the East Fork developments, should it determine that they are needed in the future (letter from Brian P. Cole, Field Supervisor, FWS, Asheville, to the Commission, dated January 7, 2005).  In its letter responding to our REA notice, the Interior recommended that Duke provide a funding contribution to support studies of the range and distribution of the sicklefin redhorse (letter from W. Taylor, Director of Environmental Policy and Compliance, FWS, to M.R. Salas, Secretary, FERC, dated March 11, 2005).

Our Analysis
The current operation of the East Fork Project may result in some downstream movement of fish.  This may occur during high flow periods when water is spilled through the Taintor gates at the East Fork Project dams.  Scheduled releases are proposed by Duke in the future for recreational boating purposes and these releases may require discharging water from the Taintor gates (discussed under Recreational Flows).  Fish may also pass downstream during normal hydroelectric generating operations if they are entrained and pass through the turbines.  However, this would be unlikely since the intakes are deep in each of the four impoundments:  the distance from the normal summer target water elevation to the penstock invert in the four impoundments is 94 feet at Tanasee Creek reservoir, 118 feet at Wolf Creek reservoir, 180 feet at Bear Creek reservoir, and 135 feet at Cedar Cliff reservoir.  At these depths, the summer water temperature is very cold and the oxygen content of the water may be low, in comparison to epilimnetic oxygen levels.  In addition, many of the warmwater and coolwater fish species that are typically found in the reservoirs are surface oriented.  Thus it would be unusual for fish to be entrained into the East Fork Project intakes.

The East Fork Project dams are not passable to upstream migrating fish; however, there is no evidence that any require upstream passage to complete their life cycle.  Fish in each of the four East Fork reservoirs can utilize upstream habitats, although these upstream reaches are small in the case of Cedar Cliff rand Bear Creek reservoirs.  The headwaters upstream of Wolf Creek and Tanasee Creek reservoirs are managed primarily for endemic brook trout, which can move between the headwater streams and the reservoir.  Thus, we conclude that providing upstream passage facilities for resident fish at the four East Fork dams would serve little purpose and is not justified.  FWS has reserved the right to require upstream fish passage in the future if specific fish behavior studies, ichthyological literature, or other site-specific information should indicate that fishways are needed.
Entrainment

The entrainment of fish through intakes and turbines is common at hydroelectric projects, although many site specific factors influence the species that are entrained, their size, age, and the seasonality of entrainment patterns (EPRI, 1992).  In general, most entrained fish are small (less than 5 inches) and these smaller fish are less susceptible to injury and mortality, as compared to larger fish (FERC, 1995).  

Duke proposes no specific fish entrainment and protection measures beyond what currently exists at the project, which is the use of narrowly-spaced trashracks placed in front of the project intakes.  No other entity has recommended any additional fish entrainment protection measures at the project.   
Our Analysis

Many of the game fish and other fish of interest in the East Fork Project impoundments – including bass, sunfish, crappie, and yellow perch – use relatively shallow near-shore habitats for spawning, rearing and growth.  This is particularly true of the Cedar Cliff reservoir where most of the game fish are warm-water species.  There are several significant exceptions to this shallow, near-shore habitat preference – walleye and trout (rainbow and brown) are important game fish species in Bear Creek and Wolf Creek reservoirs.  Walleye and trout prefer cooler water and may move to deep water in the summer to find their preferred temperature range.  Duke conducted temperature and DO studies in the four impoundments and these studies show that the hypolimnion of each of the reservoirs remains within the preferred temperature range of walleye and trout with higher DO near the thermocline.  

Generating flows are withdrawn from deep intakes in each of the four impoundments.  The distance from the normal summer target water elevation to the penstock invert in the four impoundments is 94 feet at Tanasee Creek reservoir, 118 feet at Wolf Creek reservoir, 180 feet at Bear Creek reservoir, and 135 feet at Cedar Cliff reservoir.  At these depths, the late summer water temperature is very cold (about 49 to 61 ˚F) and the oxygen content of the water is about 3 to 4 mg/l.  In comparison, the epilimnion (surface waters above the thermocline) are about 61 to 77 ˚F with DO levels of 7 to 11 mg/l.  Based on water quality characteristics, few fish would be expected to be in the vicinity of the intakes where they may be vulnerable to entrainment.

In summary, based on the depth preferences and behavior of the fish present in the reservoirs, the water quality characteristics (temperature and DO) and the depth of the powerhouse intakes, we consider it unlikely that any of these targeted game fish would be found in the vicinity of the powerhouse intake.  Consequently, it is likely that few, if any, of these species of fish would be susceptible to entrainment at the project.  We conclude that entrainment and any subsequent turbine passage mortality is not likely to influence the resident fish populations of the four East Fork reservoirs.  

West Fork Project

Instream Flows

According to the IFIM study conducted by Duke, the operation of the West Fork Project modifies stream flows downstream of the project for approximately 39.1 miles.  The application states that the Tuckasegee development has one vertical Francis-type generating unit with a capacity of 2.6 MW and a hydraulic capacity of 360 cfs.  During non-generation periods, a 20 cfs minimum flow has been released to the West Fork Tuckasegee River from Tuckasegee dam.  As a result, flows immediately downstream of the powerhouse have regularly fluctuated from 20 up to 380 cfs, and possibly more during periods of spillage.  Further downstream, peaking effects from the West Fork Project are attenuated by flow routing through the channel (i.e., travel time to downstream reaches) and accretion flow from numerous tributaries.

The West Fork Project also modifies the flow in two stream reaches that are bypassed by project water diversions – specifically, there is a 6.4-mile-long bypassed reach downstream of Thorpe dam and an approximately 1.5-mile-long bypassed reach downstream of Tuckasegee dam.  The latter reach has been provided with a 20 cfs minimum flow since 1999.  The West Fork bypassed reach has not had a minimum flow, however, mean accretion flow from several tributaries such as Trout Creek and Shoal Creek is estimated to be 48.19 cfs (see table 11).  During periods of high inflow to the project, spillage sometimes has been passed from each of the West Fork Project dams into these two bypassed reaches.  

Duke proposes to continue to provide a minimum flow of 20 cfs or inflow to Tuckasegee Lake, whichever is less into the West Fork of the Tuckasegee River from Tuckasegee dam.  This would benefit aquatic habitat in the Tuckasegee bypassed reach and downstream reaches.  Duke proposes to provide scheduled recreational whitewater boating releases of 250 cfs from Thorpe dam into the West Fork bypassed reach.

The FS, FWS, BIA, NCDENR, and NCWRC raised concerns about instream flows at the project during Stage 1 consultation, both in the bypassed reaches and in downstream areas subject to fluctuating flows due to peaking operations.  The agency comments called for instream flow studies and suggested methods and study locations.  An IFIM Study Plan was developed cooperatively by Duke and the agencies to address flow issues in the West Fork and Tuckasegee River and in the 6.4 mile long West Fork bypassed reach.  No studies were proposed for 1.5 mile long Tuckasegee Development bypassed reach.  IFIM studies were completed and used to derive instream flow recommendations that were incorporated into the TCST SA.  The FS, Interior, NCDENR, and NCWRC indicated concurrence with the TCST SA streamflow provisions in their March 21, 2005, letters.  As documented in the TCST SA, Duke proposed to release minimum flows of 20 cfs, or inflow into Tuckasegee Lake, whichever is less, from Tuckasegee Lake into the West Fork Tuckasegee River at Tuckasegee dam from January 1 to December 31 each year.  Pursuant to the TCST SA proposed license article 404 for the West Fork Project, Duke may temporarily vary from the specified minimum flow if it encounters operational conditions beyond its control.  Duke has proposed no additional minimum releases from the project beyond the current release of 20 cfs into the West Fork peaking reach, or inflow to Tuckasegee Lake, whichever is less.  Subsequently, in response to the REA notice, the FS (letter dated March 2, 2005), NCDENR (letter dated March 21, 2005), and NCWRC (letter dated March 18, 2005) documented their concurrence with the specified flows identified in proposed license article 404 of the TCST SA.

Our Analysis
Duke conducted IFIM studies that included extensive data collection at multiple transects in six study reaches in the Tuckasegee River.  These studies were described in the analyses of East Fork Tuckasegee peaking flows.  (The IFIM studies also included the East Fork Tuckasegee peaking effects reach, several East Fork bypassed reaches, and the Nantahala River, however, these results are not discussed here.)  Study methods, target species, and reference data such as habitat suitability curves were negotiated with interested stakeholders – primarily NCDWR, NCWRC, FWS, and the FS which all took an active role in the IFIM studies.  These IFIM studies also relied upon previous flow versus habitat studies in the Tuckasegee River Basin and also required some simulated hydrology for reaches where there was no USGS flow data.  Only the West Fork peaking reach, the 1.5-mile-long Tuckasegee bypassed reach, and the 6.4-mile-long West Fork bypassed reach results are discussed here.

As was the case for the East Fork Project, a large amount of data was generated since there were multiple target species and life stages, numerous flows were assessed and peaking analyses were conducted (dual flow and two-flow analyses).  Due the large amount of data and the complexity of the results, the stakeholders relied upon several interactive spreadsheet tools to evaluate the data.  These tools provided the user with metrics such as “Index C”, used by NCDENR, and habitat duration displays.  The negotiations with these interactive tools resulted in minimum flow agreements that are included in the TCST SA and proposed by Duke.

We estimated accretion flows in the bypassed reach and the West Fork peaking reach from USGS flow and topographic data.  Estimated incremental drainage areas and accretion flows for the West Fork IFIM reaches are summarized in table 18.  The incremental watershed area is the portion of the water shed contributing flow to each IFIM reach.  Shoal Creek was included in bypassed reach no. 1 since it enters at the upstream end of this reach.  We used a September median flow rate of 1.04 cfs/mi2 as a conservative estimate of the contribution of accretion flows to downstream reaches (see East Fork instream flow analyses, above).  Accretion flows would generally be higher at other times of the year.  

Table 18.
Estimated September accretion flows in the Duke IFIM study reaches of the West Fork Tuckasegee River.  (Source:  Staff)

	Reach
	Length (miles)
	Incremental

Area (mi2)
	Estimated September Accretion Flow (cfs)

	
	
	
	Reach
	Cumulative

	Bypass No. 2

(Thorpe dam - Shoal Creek)
	3.1
	2.7
	2.8
	2.8

	Bypass No. 1

(Shoal Creek – Tuckasegee Lake)
	3.3
	13.8
	14.4
	17.2

	West Fork Peaking
	1.6
	2.7
	2.8
	20.0


Note:
The IFIM study reaches included two reaches in the West Fork bypassed reach and the peaking reach from the powerhouse to the confluence with the East Fork.  
Peaking flows from the Tuckasegee development affect a 1.6 mile reach to the confluence of the East and West Fork.  The maximum habitat (WUA) for the focus species occurred at model flows of 65 to 246 cfs.  Habitat gains for most of the focus species increase rapidly with increasing flow such that the WUA curves have a broad peak and there is little change in habitat quantity over a wide range of flows.  The only exception to this pattern is rainbow trout spawning which requires a threshold of close to 60 cfs before habitat begins to increase rapidly.  At the proposed minimum flow of 20 cfs, plus the accretion flow, the focus species retain from about one quarter to two thirds of their peak habitat, with the exception of rainbow trout spawning which have essentially no spawning habitat at the minimum flow.  Since the accretion flow is only 2.8 cfs, the minimum flow from the project would create the available habitat and there would be no significant increase in habitat quantity with the small accretion flow.  It follows that there would be almost no aquatic habitat for any species in the absence of the minimum flow.
The Duke IFIM study also included dual flow and two flow models to evaluate the effect of peaking operations at Tuckasegee development.  We evaluated peaking effects in downstream reaches of the Tuckasegee River (reaches 0 to 4) in the East Fork Project analyses and do not repeat those analyses here.  With respect to the West Fork peaking reach, these peaking models indicate that at all minimum flows modeled, habitat decreases with higher generating flows.  To put it another way, habitat quantity is least affected in paired flow comparisons with the smallest difference between the generating flow and the minimum flow.

IFIM analyses in the West Fork bypassed reach are complicated by the different habitat/hydraulic characteristics of bypassed study reaches 1 and 2 and the resulting differences in the model results.  Bypassed study reach No. 2 has a very steep slope of 5.1 percent with hard non-erodible substrates, very little accretion flow from tributaries, and a channel that has been chronically dry.  As a result, the channel has narrowed and a relatively small flow is required to maximize habitat in this small channel.  Four of the six focus species (stonefly, brown trout fry, brown trout juvenile and rainbow trout adult) achieve the maximum amount of habitat at flows of 25 to 30 cfs.  It should be pointed out that the quantity of habitat is very small in comparison to other reaches.  The remaining two focus species, mottled sculpin juvenile/adult and rainbow trout spawning, require extremely high flows for this small channel (149 cfs and 70 cfs, respectively).  In contrast, Bypassed study reach No. 1 which is the downstream portion of the West Fork bypassed reach, is a larger channel with less extreme slope of 2 percent, much more accretion flow from tributaries such as Shoal Creek, and consequently a larger channel.  Again, four of the six focus species (stonefly and brown trout fry, juvenile and adult) achieve the maximum amount of habitat in this part of the bypassed reach at flows of 40 to 70 cfs while the mottled sculpin and rainbow trout spawning require flows of 175 and 133 cfs, respectively.  Although the quantity of habitat is again small, it is about twice the amount of habitat as in the upstream portion of the West Fork bypassed reach.  

Duke has not proposed any minimum flow for the 6.4 miles of West Fork bypassed reach upstream of Tuckasegee Lake.  The September (i.e., low flow period) accretion flow estimates described above in table 18 indicate that the upper portion of this bypassed reach would usually experience a low flow of about 2.8 cfs.  This would create about one quarter to one third of the maximum habitat, except that there would be no rainbow trout spawning habitat at this flow.  However, rainbow trout spawn in the spring when accretion flows would be substantially higher.  From Shoal Creek downstream, the flow would be higher with an additional 14.4 cfs of estimated accretion flow (17.2 cfs cumulative flow) entering this reach on average in September.  This would create about two thirds of the maximum habitat with the same caveat regarding spring flows and rainbow trout spawning.  Duke has also proposed several summer recreation releases of 250 cfs from Thorpe dam.  A 250 cfs flow exceeds the flow required for maximum habitat, however, the habitat would remain at one half or more of the maximum.  Undoubtedly, there would be some short term changes in the location of optimum habitat during these recreational flow releases.  We conclude that accretion flows in the West Fork bypassed reach and a 20 cfs minimum flow from Tuckasegee dam would provide adequate protection for the aquatic fauna and habitat that may be affected by the project.  Although recreational releases are a significant increase in the hydrologic regime, and may temporarily displace some organisms, these flows may be comparable to the effects of short-term flooding and should not have any long-term effects on the aquatic community.
Water Temperature
Duke proposes seven annual recreational flow releases into the West Fork bypassed reach:  two releases in the spring and five during the months of May through September.  The proposed releases would occur on weekend days and would be adequate to provide a target flow of 250 cfs for 6 hours at the proposed recreational boating sites.  Specific dates for the recreational releases would be determined annually during a recreation schedule planning meeting convened by Duke with interested parties.  After the first five seasons of recreational releases, the October meeting would also be a forum to evaluate the recreational releases and identify potential mutually agreeable enhancements.  We discuss the effects of the recreational release on water temperature and aquatic biota in the following subsection and describe the details of the recreational boating flow releases in section V.C.7, Recreational Resources.  Duke proposes to release the recreational flows from a Taintor gate at Thorpe dam.
The FS, FWS, NCWRC, and NCDENR agreed to the proposed environmental measures pertaining to recreational releases as part of the TCST SA.  FWS, in its letter of March 11, 2005, noted that temperature effects were a consideration in the minimum flow studies; however, it makes no recommendations with respect to flow effects on the thermal regime of the West Fork bypassed reach.  NCWRC, in its letter to the Commission, dated March 18, 2005, stated that the TCST SA encompasses its recommendations pursuant to section 10(j) of the FPA, without making any additional specific recommendations.  Agency comments on water quality conditions focus on the related effects on aquatic resources.  NCDENR has not yet issued the water quality certification for the West Fork Project, so we do not know the state’s final conditions for maintaining water quality.

Our Analysis

The proposed recreational boating flow releases can affect fish in the bypassed reach by modifying water temperatures.  The proposed recreational flow releases into the West Fork bypassed reach during the spring would occur when Lake Glenville is not thermally stratified and water temperature is not typically limiting to aquatic biota.  Consequently, we conclude that it is not likely that the proposed spring recreational flow releases into the bypassed reach would adversely influence aquatic biota from a temperature perspective.  However, from May through September, Lake Glenville would progressively warm and develop thermal stratification, with relatively warm water near the surface, where releases from the Taintor gates would occur.  Water temperatures could exceed the state temperature standards for its classification as a trout stream. 

Duke monitored temperature at 15-minute intervals from May 2001 to May 2002 at a station on the West Fork bypassed reach at RM 3.8.  Duke also reviewed summer temperature data collected in the Lake Glenville forebay from 1983 to 2001.  In the 2001 Duke study, the mean daily water temperatures at the bypassed reach were below 20°C throughout the study period, except for 5 to 10 days when it was between 20 and 21°C.  Maximum temperature in the bypassed reach was 22°C, with temperature in the 20 to 22°C range on about 45 days in summer 2001.  Lake Glenville thermally stratifies in the summer, with surface water temperature reaching 24 to 26°C in August.  

Duke proposes to release the recreational flows from a Taintor gate at Thorpe dam.  There are currently no minimum flow releases from this dam to the West Fork bypassed reach.  Based on the estimated September flows described in our discussion of instream flow, leakage and accretion flow add about 2.8 cfs to the upper portion of the bypassed reach and a cumulative flow of about 20 cfs to the lower portion of the 6.4-mile-long West Fork bypassed reach.  Adding 250 cfs to this reach for summer recreational flows would change the thermal regime dramatically. 

NCWRC manages the bypassed reach for coldwater species, and temperatures in excess of 20°C are considered unsuitable for brown trout and rainbow trout.  Based on the water temperatures and estimated flows described above, the summer recreational flow releases are expected to cause temperatures in the bypassed reach to rise above the state water quality standards of 20°C for trout waters.  The increase would be short term, but could negatively affect coldwater fish in the bypassed reach.  The most abundant species of trout found in the bypassed reach were brown trout although rainbow trout also were collected.  Most rainbow trout collected during Duke’s fisheries surveys were wild.  

When water temperature reaches 25°C for any more than short periods of time, it is considered lethal to rainbow trout (Raleigh et al., 1984).  Based on our review of the water temperature data collected by Duke, recreational flow releases are more likely to result in conditions that approach this lethal threshold during August than September.  Water temperatures are likely to approach lethal levels throughout the bypassed reach since the summer accretion flow is likely to be much smaller than the recreational release and therefore readily influenced by warm, surface releases from the Taintor gate.  The maximum daily water temperature in the bypassed reach under existing conditions exceeds 20°C during the summer.  The daily maximum water temperature would be expected to occur during the afternoon under most conditions, which is when the summer recreation flow releases are proposed to occur.  

The optimal temperature range for adult rainbow trout is reported to be between 12 and 18°C (Raleigh et al., 1984).  When ambient temperatures exceed the preferred temperature for trout, they typically seek out cool water refugia, and thus avoid potential heat stress.  Such refugia would be found in most tributaries to the bypassed reach (i.e., Shoal, Trout, Hunter Jim, and Grassy creeks).  Consequently, we expect most trout that occur in the bypassed reach during the warmest part of the summer would seek coolwater habitat off the main stem of the West Fork bypassed reach during the hottest times of the day.  Thus, recreational boating releases during the warmest part of the summer may not expose many trout to heat stress or mortality since they may be in tributaries at that time.  However, bypassed reach water temperatures in early summer and late September are within the preferred range for adult rainbow trout.  We therefore expect that recreation flow releases at these times are likely to significantly increase the temperature of the bypassed reach at a time when trout are likely to be present.  In the event of a large temperature difference between surface waters of Lake Glenville and the bypassed reach, trout may be suddenly exposed to high temperatures.

Although it is possible that implementing the proposed recreational flow releases could have some effects on resident coldwater fish communities, the actual response of the aquatic community in the bypassed reach to the proposed recreational flows would depend on site-specific biotic and abiotic factors.  The only way to determine the actual response of the aquatic community is to directly monitor the response during implementation of the proposed flow releases.  Duke proposes to evaluate the adequacy of the releases for recreational purposes, but not to assess the biological effects.  Biological monitoring would allow the Commission to assess whether the implementation of recreational flow releases are worth the ecological effects.
Fish Passage

The two dams and reservoirs of the West Fork Project fragment the riverine aquatic habitat of the West Fork of the Tuckasegee River.  The project creates two reservoirs, numerous isolated headwater streams, and two bypassed reaches with very little flow.  Although there are no diadromous fish in the Tuckasegee River Basin, the absence of upstream or downstream passage facilities may restrict fish movement and isolate populations of aquatic animals.

Duke proposes no specific fish passage facilities or operational measures at the West Fork Project, and no entity has made any specific fish passage recommendations.  However, Duke proposes to remove Dillsboro dam, which would provide unrestricted movement through a portion of the Tuckasegee River downstream of the West Fork Project.  Duke also proposes to provide one-time funding and/or in-kind services to support several FWS and NCWRC studies of fish distribution and restoration – specifically, the range and distribution of the sicklefin redhorse in the Little Tennessee, Hiawassee, and Tuckasegee rivers, and a project by FWS, NCWRC, and the FS to restore the native strain of brook trout to a selected stream in the vicinity of the Tennessee Creek Hydro Station.  In addition, Interior intends to reserve its authority to prescribe fishways at the developments of the West Fork Project, should it determine that they are needed in the future (letter from Brian P. Cole, Field Supervisor, FWS, Asheville, to the Commission, dated January 7, 2005).  In its March 11, 2005, letter, Interior recommended that Duke provide a funding contribution to support studies of the range and distribution of the sicklefin redhorse.

Our Analysis
There are no upstream fish passage facilities at either of the two West Fork Project dams and neither dam is passable to upstream moving fish in the absence of such facilities.  Fish can move from Lake Glenville into headwater streams and they can move from Tuckasegee Lake into the West Fork bypassed reach and from there into tributaries that flow into the bypassed reach.  Thus, downstream aquatic biota have no connection to populations residing in the project waters.  The reverse is not necessarily true – that is, fish can move downstream through the project waters.  Fish may move downstream through the West Fork Project through the turbines if they are entrained during generation or they may pass through the Taintor gates during high flows.  Scheduled releases are proposed by Duke in the future for recreational boating purposes and these releases would require discharging water from the Taintor gates (discussed under Recreational Flows) – some fish may pass downstream in these Taintor gate discharges.  It is unlikely that fish would be entrained from Lake Glenville during normal generating operations since the generating flows are withdrawn from deep in the Thorpe impoundment – the distance from the normal summer target water elevation to the penstock invert is about 90 feet.  At this depth, the summer water temperature is very cold and the oxygen content of the water is low, in comparison to epilimnion oxygen levels.  In addition, many of the warmwater and coolwater fish species that are typically found in the reservoirs are surface oriented.  Thus it would be unusual for fish to be entrained into the West Fork Project intakes.

We conclude that no upstream fish movement occurs at either of the West Fork Project dams.  Thus, there is essentially no connection between populations of aquatic biota.  For example, mussels that are absent or extirpated from waters upstream of Tuckasegee dam cannot become established there without specific introduction/restoration programs.  Similarly, game species such as trout are genetically isolated within various river segments.  This may be beneficial if native strains of brook trout are protected from competition with hatchery trout, and are also reproductively isolated and thus, protected from introgression of undesirable hatchery stock genes.  Current fisheries management in the West Fork focuses on wild trout in the headwaters and hatchery trout downstream of Lake Glenville.  Thus, the lack of fish passage and the isolation of these populations is not detrimental.  We conclude that providing upstream passage facilities for resident fish at the four West Fork dams would serve little purpose and is not justified.  FWS has reserved the right to require upstream fish passage in the future in the event that specific fish behavior studies, ichthyological literature, or other site specific information should indicate that fishways are needed.

Entrainment

The entrainment of fish through intakes and turbines is common at hydroelectric projects, although many site specific factors influence the species that are entrained, their size, age, and the seasonality of entrainment patterns (EPRI 1992).  In general, most entrained fish are small (less than 5 inches) and these smaller fish are less susceptible to injury and mortality, as compared to larger fish (FERC, 1995).  

Duke proposes no specific fish entrainment and protection measures beyond what currently exists at the project, which is the use of narrowly-spaced trashracks placed in front of the project intakes.  No other entity has recommended any additional fish entrainment protection measures at the project.   
Our Analysis

In Lake Glenville, most of the game fish are warm-water species (e.g., black bass and sunfish) that use shallow near-shore areas for spawning, rearing and growth.  The only significant exceptions are walleye, which NCWRC considers to be an important game species in Lake Glenville, and trout which are not very common in the reservoir but persist due to a limited amount of natural reproduction and immigration from tributary populations.  Both walleye and trout prefer cool water and may move to deep water in the summer to find their preferred temperature range.  Water is withdrawn from about 90 feet below the normal summer elevation.  Duke conducted temperature and DO studies, and these studies showed that withdrawing water from the hypolimnion shrinks the volume of cold hypolimnetic water and alters the thermocline.  At the 90-foot depth of the penstock intakes, the late summer water temperature is very cold (about 50˚F) and the oxygen content of the water is about 2 to 4 mg/l.  In comparison, the epilimnion (surface waters above the thermocline) are about 77˚F with DO levels of 7 to 8 mg/l.  Based on water quality characteristics, few walleye or trout would be expected to be in the vicinity of the intakes where they may be vulnerable to entrainment.  If fish were entrained, they would pass through the horizontal impulse type turbine.  Fish survival through impulse turbines has not been well studied because these turbines are relatively uncommon, but mortality rates of 100 percent have been reported for fish passing through Pelton impulse turbines (Cada, 2001).  Thus, although entrainment into the Thorpe intakes may be uncommon, survival may be lower than at other locations.

Tuckasegee Lake is small and has largely been filled in with sediment since landslides occurred in the upstream watershed in the late 1980s.  As a result, most aquatic habitat is shallow with a maximum depth of 32.8 feet close to the dam.  The fish community is composed of warmwater species although trout from the upstream bypassed reach are also found in the Tuckasegee reservoir.  Duke states that these trout are likely the result of fingerling trout stocking in upstream waters.  The 1.25-inch clear bar spacing of the existing trashracks at the Tuckasegee penstock intakes should physically preclude larger fish from being entrained.  The sunfish, black bass and other centrarchids prefer shallow near-shore habitat that has structural cover for reproduction and rearing and are not likely to be found in the deeper water near the intakes.  Since the trout that are sometimes caught in the reservoir appear to originate from upstream waters, it is possible that some of these fish may continue to move downstream through the West Fork and may become entrained in the intakes.  In particular, some smaller trout may be entrained through the intakes.  Entrainment studies at other hydroelectric projects indicate that most fish that are entrained are less than about 6-inches in length (EPRI, 1992; FERC, 1995).  Entrainment mortality studies indicate that smaller fish tend to have higher survival rates than larger fish (EPRI, 1992).  We reviewed available turbine mortality for projects with Francis turbines and hydraulic head that is similar to the Tuckasegee development.  Estimated turbine mortality for similar sized fish ranges from about 5 percent to nearly 20 percent, depending on the size of the fish (EPRI, 1992).  Although this data is based on entrainment through Francis and some Kaplan turbines, we expect it to also be representative of expected mortality rates at the Tuckasegee powerhouse.

We conclude that the depth preferences and behavior of the fish present in Lake Glenville, the water quality characteristics (temperature and DO) and the depth of the powerhouse intakes, we consider it unlikely that any of the targeted game fish would be found in the vicinity of the Lake Glenville intake and it is unlikely that any significant entrainment occurs from Lake Glenville.  With the exception of trout in Tuckasegee Lake, it is unlikely that many fish are entrained from Tuckasegee Lake.  Some smaller trout may experience mortality of 5 to 20 percent if they are entrained in the Tuckasegee intakes.  However, these are likely to be hatchery origin fish and there is no evidence that a low level of entrainment warrants implementation of protective measures.  We are not aware of any reports of substantive fish kills downstream of the powerhouses that could indicate an entrainment problem that could be adversely influencing fish populations in Tuckasegee Lake. 

Dillsboro Surrender
Aquatic Habitat and Sediments

The Dillsboro Project impounds about 0.8 mile of the Tuckasegee River and creates aquatic habitat with low water velocity and fine substrates that have accumulated in the impoundment.  Removing the dam and associated sediments would restore the river to free-flowing riverine conditions and allow access to 9.5 miles of upstream river habitat previously blocked by Dillsboro dam
Duke proposes to completely remove the dam and powerhouse in several demolition phases, and thereby restore the Tuckasegee River to natural conditions.  Duke proposes to develop an environmental monitoring plan to document pre-removal conditions, monitor environmental criteria in order to adjust demolition activities, and document whether Dillsboro dam removal has achieved the desired goals.  Duke further proposes to consult with the resource agencies to develop and conduct a sediment management and reservoir drawdown study at such time as sediment removal would be necessary.  The study would occur at either the Bryson, Franklin, or Dillsboro Project, depending on which project is the first to require sediment removal.  The study would include determination of the volume of sediment removed, suspended sediment/turbidity monitoring during sediment removal, and determination of sediment deposition downstream of the dam resulting from the maintenance operation.  Duke would then prepare a long-term sediment management plan, in consultation with the agencies, for future maintenance operations.
FWS, NCWRC, and NCDENR support the dam removal as described in the TCST SA and agree that removing Dillsboro dam would improve aquatic habitat conditions in the Tuckasegee River and consequently benefit the overall health of the Tuckasegee River watershed (letters dated March 21, March 17 and 21, 2005, respectively).  In addition the FWS requested additional baseline monitoring, detailed demolition plans, contingency actions, ESA consultation, sediment accumulation benchmarks, and 5 years of post-removal monitoring.  In a letter to the Commission dated June 16, 2005, the Jackson County Government opposed the removal of Dillsboro dam and stated that the removal of the dam would result in the release of large amounts of sediment down the river, which would decimate many aquatic species’ populations.  
Our Analysis 

Dillsboro dam alters the natural character of the Tuckasegee River by creating an impoundment with slow moving water and fine substrates.  Removal of Dillsboro dam would restore riverine habitat and also reconnect fragmented fish and mussel populations.  Reconnecting populations upstream and downstream of the dam is particularly important for endangered mussels which require a fish host to disperse larval mussels to upstream habitats. 

Dam removal would have short-term effects on biota at the project, as well as in downstream habitats which would be affected by sediment mobilization and transport.  Duke proposes to mechanically remove a limited amount of sediment along the left bank of the river and to allow the majority of the sediment to be removed by river flows.  Duke proposes to manipulate the discharge from the upstream hydroelectric projects, and adjust the timing of the demolition phases, in order to move the accumulated Dillsboro sediments about 7 miles downstream to the Fontana Project reservoir.  However, these sediments would be transported through riverine habitats between Dillsboro and Fontana reservoir.  Transport through the river channel may have short-term effects on aquatic organisms.  Effects could include smothering benthic organisms and deposition of sediments in interstitial space of coarse substrates such as gravel.  Duke proposes to develop a monitoring plan which would include environmental criteria (e.g., turbidity, temperature, DO, and bank erosion) that would dictate the specific timing of each phase of dam removal.  The monitoring plan would be developed in consultation with the resource agencies including NCWRC, NCDWQ, the Corps, FWS, and EBCI.  As discussed in section V.C.2, Water Quantity and Quality, conditions would be established by the state and/or Corps permitting process that would protect water quality and aquatic organisms during dam removal and establish any further mitigation requirements.  Although the detailed plan has not been developed, the monitoring criteria should ensure that most of the sediments in the Dillsboro impoundment would be transported to Fontana reservoir.  

Fish Passage

The 12-foot-high Dillsboro dam impedes downstream fish movement and is a barrier to upstream fish movement.  Although there are periods of spillage over the dam, because no resident fish species can leap a 12-foot barrier, the dam constitutes a total barrier to the upstream movement of Tuckasegee River fish.  Since mussels are dispersed by a larval life stage (glochidia) that parasitizes various species of fish, then the barrier to the upstream movement of fish also precludes mussel dispersal to upstream habitats.  

With respect to downstream movement of fish and other aquatic fauna, the dam may obstruct passage, but it is possible for fish to pass over the spillway during periods of spill or through the turbines during normal generation.

In a letter dated May 9, 2003, FWS expressed their concern that the projects (including Dillsboro) have an ongoing effect on potamodromous fish species especially the “sicklefin” redhorse.  In comments to the Commission, the FWS  stated that to support the goal of the Tuckasegee River becoming a world class trout fishery, fish passage and flow regimes at and above Dillsboro should be considered (January 5, 2004 letter from T.J. Krueger).  Jackson County Government stated that the removal of Dillsboro dam to improve fish passage for the fish host species of the federally endangered Appalachian elktoe mussel is not a valid premise for the dam’s removal as mitigation and/or as an alternative to the project’s continued operation (letter dated January 10, 2005).  Jackson County Government states that the Commission should consider other alternatives to improve fish passage, such as construction of a ramp or cascade, which would be less costly, affect a smaller section of the elktoe’s critical habitat, and produce less sediment.  Jackson County Government also stated that the issue of releasing cold water downstream of Dillsboro dam would have effects on the warmwater fishery habitat and particularly that of species serving as hosts to Appalachian elktoe.  Jackson County Government also stated that the Commission should determine the effect of Dillsboro dam removal on the highly prized catch-and-release section of the Tuckasegee River above the dam, which has become nationally known for its trout fishing.  The Commission needs to determine what would happen to this fishery if predators, such as walleye and flathead catfish, move into this section of stream.  
Duke proposes to surrender the operating license and completely remove Dillsboro dam to grade and also to remove the Dillsboro powerhouse.  Duke proposes to remove limited amounts of sediment from the river and allow the remaining sediments to be carried downstream by streamflow.  These actions would remove the barrier to upstream and downstream fish passage and return the river to a natural channel, over time.  Monitoring studies would be conducted pre-removal and during removal and post-removal to determine the effects of the dam removal on the aquatic organisms in the Tuckasegee River.
Our Analysis
About 0.8 mile of the Tuckasegee River would be restored to its original condition providing restored habitat for riverine fish species.  Over the long-term, reconnecting about 9.5 miles of riverine habitat upstream of the dam would allow aquatic organisms to move through the entire stream reach and repopulate the restored stream channel.  Species limited to the area downstream of the dam may move upstream and colonize new habitat.  Potamodromous fish species such as the sicklefin redhorse and river redhorse would especially benefit.  Populations of species that exist both upstream and downstream of the dam would be reconnected and interbreed which would increase the effective population size and could increase genetic heterogeneity of fish stocks in the Tuckasegee River.  

Many fish species with at least a partial migratory aspect to their life histories are restricted in movement by hydroelectric project dams.  Removal of Dillsboro dam and the restoration of riverine habitat would provide the ability for potamodromous species such as river redhorse and the sicklefin redhorse to colonize new habitat.  We conclude that the restoration of riverine habitat and the ability for fish passage to occur would benefit aquatic resources in the Tuckasegee River.
Bryson Project
Water Level Fluctuations and Sedimentation

Fisheries and fish habitat at the Bryson Project are directly affected by reservoir level fluctuations and associated sediment mobilization, either of which can alter or eliminate riparian shoreline habitat, nearshore areas, or instream areas used for spawning and nurseries for fish and other aquatic organisms.
The agencies recommended that a September median flow rate of 204 cfs should be discharged from the powerhouse to maintain adequate downstream flows during refill of Bryson reservoir.  Although refilling the reservoir does not occur frequently, Duke proposes to discharge 204 cfs and to conduct a post-licensing study to determine what the adequate instream flows are if the September median flows cannot be met.  Duke further proposes to conduct limited sediment removal during periods of high flow when there is the greatest capacity for flushing and natural sediment distribution.

Duke has installed PLC devices to improve the control of reservoir levels.  Since filing its applications for the project, Duke has installed a PLC at the project to control the Taintor gates and to more precisely control the reservoir level, with the objective of keeping the reservoirs within 0.1 foot of full pond elevations for as much of the time as possible.  As additional mitigation, within 1 to 15 years following its issuance of the new licenses for the Duke hydro projects, Duke would provide a total of $200,000 for the purpose of supporting Duke-selected riparian habitat enhancement projects on lands that drain to any of the Duke hydro projects or river sections between the Duke hydro projects and reservoirs belonging to the TVA where such projects (1) protect or enhance fish or wildlife habitat directly or (2) educate landowners or school children about the importance of healthy riparian areas for fish and wildlife habitat.  In addition, Duke implemented the shoreline management program, which includes shoreline classification maps, lake use restrictions, vegetation management requirements, and the shoreline management guidelines, as another multi-project resource enhancement initiative.

Interior, in its March 15, 2005, letter, recommends that Bryson be operated in a strict ROR mode to protect fish and wildlife resources and that operational changes ensure that downstream flows are always maintained at least equivalent to the September median flow (204 cfs) during any refill periods.  Interior reiterated its recommendation for an additional study to be conducted at Bryson to determine the drawdown procedures as identified in the TCST SA, such study to include detailed monitoring of water quality and sediment transport during any drawdown and refill of the reservoir to adjust future drawdown procedures.  NCWRC (March 18, 2005) and NCDENR (March 21, 2005) each recommended the same conditions identified in the TCST SA although neither agency specifically included recommendations to monitor water quality and sediment transport during drawdown and refill of the reservoir.  NCWRC included recommendations for staff gages to ensure compliance with refill procedures, and we discuss this in section V.C.2, Water Quantity and Quality.

NCWRC, in its March 18, 2005, letter, also recommended that fisheries habitat be improved by the placement of large, woody debris, artificial fish structures, native aquatic vegetation, and spawning substrates within the Bryson Project reservoir.  It further recommended that Duke consult with NCWRC for ways to increase the species composition and abundance for fish and other aquatic species upstream and downstream of the project.

Our Analysis

Duke states that the Bryson Project has very limited storage and has been operated in a semi-automatic mode within about 6 inches of the normal pond level and that this fluctuation would be reduced in the future by installation of pond-level monitoring and PLC station control.  Thus, the project should be operated ROR in the future with only minor pond level fluctuation.  However, it may be necessary at times to draw Ela reservoir down for maintenance or emergency purposes.  Establishing a reasonable minimum flow that would be released from the dam or passed through the powerhouse during refilling of the reservoir would ensure that downstream aquatic biota is protected from unacceptable habitat degradation.  By using the September median flow of 204 cfs as the minimum flow (the lowest monthly median flow of the year), as resource agencies recommend and Duke proposes, downstream flows that aquatic organisms are accustomed to dealing with on a regular basis would be provided.

We conclude that there is no evidence that a specific drawdown limitation is needed when the PLC system that Duke proposes should be capable of maintaining the water level within 0.1 foot of full pond in nearly all instances.  In addition, a minimum flow provision of 204 cfs during refill periods should protect downstream aquatic organisms and riparian habitat with large canpoy trees, shrubs, and vines.

There currently is little development along the shoreline of Ela reservoir.  Thus there is an existing natural source for woody debris.  Duke’s proposed shoreline management program should protect this source of shoreline structural habitat through the term of a new license.  Furthermore, providing more stable water levels by installing PLC controls at the Bryson Project would promote the growth of native aquatic vegetation which also would improve the habitat characteristics of Ela reservoir.  In its March 8, 2004, letter to the Commission, NCWRC states that “habitat in the lake appears to be very good” and that water quality is adequate; however, NCWRC then asks the Commission to consider the feasibility of adding physical habitat to the reservoir to improve conditions for the reservoir fisheries.  NCWRC does not provide a rationale as to why additional large woody debris, artificial fish structures, or aquatic vegetation is needed at Ela reservoir, given the apparent very good conditions there now and in light of the improvements that would likely result from Duke’s proposed future operations.  We conclude that there is no basis to require implementation of this recommended measure.

Sediment Management

Release of sediment to the river can affect the habitat of aquatic organisms by smothering sedentary organisms, infilling pool habitat, and covering coarse substrate (i.e., gravel and cobble) that is important for fish and aquatic invertebrates.

Duke developed a sediment management plan to minimize the effects of reservoir maintenance operations at the project.  Except for emergency situations, Duke proposes to implement the agency recommendation and draw down the reservoir during periods of high flow so that any sediment that is released during maintenance would remain suspended in the water column and be transported downstream.  Duke further proposes to consult with the resource agencies to develop and conduct a sediment-management and reservoir-drawdown study at such time as sediment removal would be necessary.  The study would occur at either the Bryson, Franklin, or Dillsboro Project, depending on which project is the first to require sediment removal.  The study would include determination of the volume of sediment removed, suspended sediment/turbidity monitoring during sediment removal, and determination of sediment deposition downstream of the dam resulting from the maintenance operation.  Duke would then prepare a long-term sediment management plan, in consultation with the agencies, for future maintenance operations. 

Interior in its March 15, 2005, letter recommends that dredging of the intake only occur during high flow conditions to allow the greatest opportunity for flushing and natural sediment distribution.  Interior further recommends consultation with natural resource agencies to develop a plan and protocol for occasions when the September median flow cannot be provided.  Detailed monitoring of water quality and sediment transport should be a part of any drawdown and refill activity.  NCWRC recommends that Duke notify NCWRC prior to any planned drawdown or sediment removal activity.  NCWRC also supports the proposed sediment management plan.

Our Analysis

Duke’s proposed sediment management plan would reduce sedimentation in the reservoir and limit deposition that may otherwise affect coldwater and warmwater fisheries and benthic macroinvertebrate species.  Diversity of fish species was slightly higher at the downstream tailrace station than the upstream station.  In contrast, abundance was twice as high at the upstream station in comparison to the downstream station.  These abundance values may be related to differences in habitat quantity or quality at the two stations; however, it may also indicate a project-related effect that reduces fish abundance of the downstream communities.  Coldwater fish species (e.g., trout) are particularly sensitive to increases in suspended sediment because it inhibits their foraging strategies.  Trout and other fish species and macroinvertebrates can be adversely affected by suspended sediment that causes physical trauma to gill structures or turbidity that can decrease feeding ability of visual predators.  Duke’s macroinvertebrate study found that the macroinvertebrate abundance, diversity, and the number of sensitive EPT taxa were similar at upstream and downstream sample locations.  These data provide evidence that existing project operations are not adversely affecting macroinvertebrates.  Implementing the proposed sediment management plan should improve the downstream habitat and biota. 
Fish Passage

Bryson dam is up to 36 feet high.  It impedes downstream fish movement and is a barrier to upstream fish movement since the project is not equipped with any upstream fish passage facilities.  With respect to downstream movement of fish and other aquatic animals, the dam may impede passage but it is possible for fish to pass over the spillway during periods of spill or through the turbines during normal generation.  Duke has not proposed any upstream or downstream fish passage facilities or mitigation for such at the Bryson Project.  

In its letter to the Commission dated March 12, 2004, FWS reserved its authority to require fish passage under section 18 of the FPA (letter from B. Cole, Field Supervisor, FWS, to M.R. Salas, Secretary, FERC, dated March 12, 2004).  Future action by FWS at Bryson is contingent on the proposed TCST SA agreement to remove Dillsboro dam.  In comments to the Commission, NCWRC (letter from C. Goudreau, Hydropower Relicensing Coordinator, NCWRC, to M.R. Salas, Secretary, FERC, dated March 8, 2004) stated that the project appears to block “some species from full use of the river” by restricting some species to the “river reach below the project.”  NCWRC contends that the project dam acts as a barrier to migratory fish movement, and has resulted in reduced diversity of both fish and mussels upstream and within the reservoir in comparison to downstream.  FWS stated that fishways help mitigate the effects of hydropower projects by providing safe, timely, and effective fish passage around a project for spawning, rearing, feeding, growth to maturity, dispersion, migration, and seasonal use of habitat.  In its March 18, 2005, letter for the Bryson Project, FWS states that, consistent with the TCST SA, it does not recommend any structural fishways at the Bryson Project at this time, but fish passage requirements at Bryson are contingent upon the removal of Dillsboro dam.

Our Analysis

Although the project dam prohibits some upstream fish movement and inhibits some fish movement downstream, the effect depends on whether a species has an obligatory need to move beyond the dam (upstream or downstream) to complete its life cycle.  Several fish, including state-listed species, were described in the Duke application as occurring below the project but not above:  goldfish, creek chub, river redhorse, sicklefin redhorse, channel catfish, spotted bass, banded darter, tangerine darter, and walleye.  However, with regard to fish passage, only those fish (sicklefin redhorse and river redhorse) that migrate throughout a river basin are of particular concern in this instance.  Diversity of fish communities within the Bryson Project area indicates that upstream and downstream riverine stations are comparable.  The downstream tailrace station was slightly higher in species richness, but not significantly so.  Some species in the project area, notably the redhorse suckers, have been documented to make upstream spawning runs.  The sicklefin redhorse has also been cited as a concern in this regard, given that it has been documented below, but not above, the project dam.  However, neither life history characteristics nor habitat requirements specific to the sicklefin redhorse and Oconaluftee River have been identified that would require fish passage at the Bryson Project.  We conclude that it is possible that some species might expand their range to upstream habitats with the installation of fish passage facilities; there is no evidence of a specific need for upstream passage.  

Entrainment

Duke does not propose to implement any measures that would reduce the current incidence of entrainment and turbine mortality that may be occurring at the Bryson Project.  No resource agency has made recommendations for any specific measures to reduce or mitigate ongoing fish entrainment and turbine mortality that may be occurring at the Bryson Project.
FWS, NCDENR, and NCWRC cited entrainment at the Bryson Project as a fish and wildlife resource issue in their comment letters of June 2000.  These resource agencies requested further study of intake velocities at the Bryson powerhouse.  However, none of the agencies provided specific recommendations regarding how entrainment should be reduced at the Bryson Project.

Our Analysis

Duke conducted a study of intake velocities and potential fish entrainment at the Bryson Project.  Intake velocities were measured across the face of the powerhouse in front of one of the units while the unit operated at full load.

Duke concluded that there was a low risk of fish entrainment at the Bryson Project, based on the pattern and magnitude of intake velocities and the trashrack spacing.  Approach velocities at the project intake were generally below 1.5 feet per second (the threshold velocity established by NCWRC) with most of the velocities well below this threshold, and some negative velocities indicate that eddy currents were present near the intakes.  The 2-inch clear bar spacing of the Bryson trashracks is below the 2.5-inch threshold established by NCWRC, which should physically preclude larger fish from being entrained.  In addition, the burst speeds of most of the larger fish in Ela reservoir are expected to be sufficient to enable them to avoid entrainment.  For example, adult suckers (which would be representative of redhorses) have burst speeds of from 5 to 10 cfs (Bell, 1991).  In addition, centrarchids (sunfish and bass) build nests along the shoreline, and the adults that defend the nests when eggs and fry are present would not be venturing into deeper waters near the project intakes.  When young centrarchids leave the nests, they spend most of their time in heavily vegetated areas or other areas where cover affords protection from predators.  Although the intake to the Bryson powerhouse is in proximity to a relatively large littoral area, most young fish that use such littoral areas as nursery habitat would not venture into the deep water directly in front of the intakes.  

Entrainment studies at other hydroelectric projects indicate that most fish that are entrained are less than about 6 inches long (EPRI, 1992; FERC, 1995).  Entrainment mortality studies indicate that smaller fish tend to have higher survival rates than larger fish (EPRI, 1992).  We reviewed available turbine mortality for projects with similar hydraulic heads to those at the Bryson Project (less than 40 feet).  Studies of entrainment of fish through Francis turbines, such as the three at the Bryson powerhouse, have estimated turbine mortality for centrarchids (bluegills and largemouth bass) of a size that are likely to be susceptible to entrainment at the Bryson powerhouse at about 5 percent to nearly 20 percent, depending on the size of the fish (EPRI, 1992).  These rates of mortality should be representative of expected mortality rates at the Bryson powerhouse.

We conclude that, although there is a possibility of some level of entrainment and turbine mortality at Bryson Project, there is no evidence that the level of entrainment warrants implementation of additional protective measures.  We are not aware of any reports of substantive fish kills downstream of the powerhouses that could indicate an entrainment problem that could be adversely influencing fish populations in Ela reservoir.

c.
Unavoidable Adverse Effects:
There would be some short-term unavoidable effects associated with the resuspension and transport of sediment downstream during Dillsboro dam and powerhouse removal.  Although this may affect mussels located downstream of Dillsboro dam, Duke proposes to relocate these mussels prior to any dam removal activities.  

To the extent that fish entrainment is occurring, continued operation of the Tuckasegee Projects would have unavoidable adverse effects on the fisheries in the project waters due to entrainment losses from project waters and turbine mortality during passage to downstream waters.  The current rate of entrainment would continue.  Our analyses indicate, however, that entrainment rates are very low from the deep intakes in the project reservoirs and not significant for the Dillsboro, Tuckasegee, and Bryson powerhouses.  There are no indications that entrainment is adversely affecting the fisheries in project waters at the population level. 

Bypassed reach habitats are adversely affected by reduced flows.  The Wolf Creek and Tuckasegee bypassed reaches would be provided with minimum flows of 6 and 20 cfs, respectively.  This would improve habitat and fisheries in these bypassed reaches, relative to historic operations.  Bypassed reaches downstream of Tanasee Creek dam and Thorpe dam would continue to receive inflow from tributaries and accretion, but would have unavoidable adverse effects from reduced flows.  The West Fork bypassed reach (downstream of Thorpe dam) also would have unavoidable adverse effects resulting from 250 cfs recreational releases – both the magnitude of flow and potential high temperature of released water would adversely affect the bypassed reach fisheries.  The small bypassed reaches downstream of Bear Creek and Cedar Cliff dams would have unavoidable adverse effects from reduced flows.  Collectively, 8.7 miles of bypassed reach habitat would be adversely affected while conditions in 3.4 miles of bypassed reach habitat would be improved by providing minimum flows.

d.
Cumulative Effects:
The Tuckasegee Projects have a cumulative environmental effect on Tuckasegee River Basin aquatic habitat and fisheries by modifying the natural hydrology of the Tuckasegee River.  The presence of the storage reservoirs in the East and West Forks allows Duke to store water and release it periodically in response to electrical energy demand.  This results in short-term alterations to the natural hydrology of the Tuckasegee River Basin, as well as seasonal changes in hydrology.  Seasonal changes result from the release of water in anticipation of winter precipitation, the storage of this winter precipitation, and subsequent releases in the spring and summer.  Short-term hydrology alterations result from peaking energy production, whereby water is released on a daily or weekly basis to generate electricity during daily or weekly peaks in electrical demand, and flows are reduced at night and on weekends.  These hydrologic changes result in chronic velocity and depth changes in the instream aquatic habitats.  These hydraulic changes in the stream channel affect habitat quality and result in cycles of inundation and drying of stream margins, which alters stream habitat quantity, displaces mobile fishes, reduces habitat quality for non-mobile fishes and invertebrates, and may strand fish.  Because project releases of stored water are not re-regulated until they reach Fontana reservoir, these cumulative effects affect the entire reach of the Tuckasegee River.  

In addition to altered hydrology, the presence of the five upstream reservoirs (Lake Glenville and the four East Fork reservoirs) alters the thermal characteristics of the Tuckasegee River.  During normal hydroelectric generation operations, the storage reservoirs release cold hypolimnetic water which artificially cools the Tuckasegee River for long distances downstream.  This provides cold water habitat that supports trout and other cold water aquatic species.  Conversely, the cold water may not allow warm-water or cool-water species to inhabit the Tuckasegee River.  At Thorpe dam, the proposed summer release of warm surface water for recreational purposes would affect coldwater trout habitat in the West Fork bypassed reach.

Duke proposes numerous measures to minimize effects on aquatic habitats and mitigate those effects that cannot be avoided.  The main measure is the proposed removal of Dillsboro dam.  In addition, Duke proposes to provide financial support for basin-wide fisheries initiatives, such as brook trout restoration, sicklefin redhorse research, and riparian protection.  FWS, the FS, NCWRC, and NCDENR support this proposal.  Although specific projects to be funded have not been identified, they may include education and habitat enhancement projects, and these projects would benefit the aquatic resources of the region.

4.
Terrestrial Resources

a.
Affected Environment:
The Tuckasegee Projects are located in the Blue Ridge physiographic province, which is a deeply dissected mountainous area of numerous steep mountain ridges, intermountain basins, and trench valleys that intersect at all angles (NCDENR, 2005).  The Blue Ridge province contains the highest elevations and the most rugged topography in the Appalachian Mountain system of eastern North America, and it supports a wide variety of natural communities.  A large portion of the land cover within the area of the projects is forested, and the project boundaries include narrow strips of land surrounding the project reservoirs, dams and powerhouses.

In 2001, a series of field botanical surveys (Gaddy, 2002), wetland delineation surveys, and a vegetation cover mapping exercise that encompassed land up to 1,000 feet beyond the project boundaries were conducted as a response to initial consultation with FWS, NCDENR, NCWRC, and the FS.  Duke based its cover mapping on interpretation of aerial photographs.  Based on the 2001 surveys, the terrestrial resources with the Nantahala East Project area were classified into eleven natural communities and eight vegetation cover types using NCNHP data, infrared photographs of the project area, and a general knowledge of southern Appalachian ecology (Gaddy, 2002).

East Fork Project
Vegetation

The East Fork Project area is dominated by hardwood and mixed hardwood/pine forest types.  All or nearly all of the original forests in the East Fork Project vicinity have been logged or burned at least once or permanently cleared for agriculture or residential development.  A large part of the landscape is currently second-growth forest, and only a small percentage is now in fields or urban development.  However, there are relatively few tracts of unbroken forest because of scattered clearings containing home sites and roads.

Eleven distinct natural community types were identified within and adjacent to the four project developments:  Montane Acidic Cliff, Montane Mafic Cliff, Pine-Oak Heath, Acidic Cove Forest, Rich Cove Forest, Canada Hemlock Forest, Carolina Hemlock Bluff, Sand and Mud Bar, Rocky Bar and Shore, Southern Appalachian Bog (Southern Subtype), and Spray Cliff as defined by Schafale and Weakley (1990).  

Montane Acidic Cliff.  This natural community is typically found in sites with steep to vertical slopes over acidic rocks or saprolite soils.  The natural community sites are steep, rocky, or dry enough to prevent formation of a closed tree canopy.  The vegetation is generally very heterogeneous within a site.  Most of the area is generally bare or moss- and lichen-covered rock.  Plant species found within the Montane Acidic Cliff community identified during the 2001 surveys included liverworts, spleenworts, mosses, sedges, and ferns (Gaddy, 2002).

Montane Mafic Cliff.  This natural community is similar to Montane Acidic Cliff but is typically found on bluffs with steep to vertical slopes over basic igneous or metamorphic rocks.  The natural community sites are steep, rocky, or dry enough to prevent formation of a tree canopy.  The vegetation is generally very heterogeneous.  Substantial areas of bare rock occur.  The plants present are largely limited to crevices, soil pockets, and margins.  Eastern red cedar is an indicator of this community type.  Spiderwort and sunrose are also species found within this plant community.

Pine-Oak Heath.  This natural community is typically found on sites positioned on exposed sharp ridges, knobs, low elevation peaks, and steep southern slopes.  The vegetation is variable with an open to nearly closed canopy that is commonly stunted or gnarled due to periodic severe fires.  The shrub layer is generally very dense.  Species found during the 2001 surveys included a canopy layer of red maple, eastern hemlock, and white pine; a shrub layer dominated by ericaceous shrub species such as high bush and low bush blueberry, mountain laurel and sweet leaf; and a sparse and inconsistent herbaceous layer (Gaddy, 2002). 

Acidic Cove Forest.  This natural community is similar to Rich Cove Forest but is typically found on more acidic soils (pH below 6.0) on sheltered low and moderate elevation sites, within narrow, rocky gorges, steep ravines, and low, gentle ridges within coves.  Vegetation typical of this natural community includes a dense forest canopy with a limited number of mesophytic (tolerant of moderate moisture) tree species such as tulip polar, Canada hemlock, red oak, birches, and red maple.  The shrub layer is often well developed and includes great rhododendron and highland doghobble.  The herb layer is not well developed and consists of a few acid-loving plants including galax, ferns, and sedges, (Gaddy, 2002).

Rich Cove Forest.  This natural community is typically found on sheltered, mesic (moist) sites at low to moderate elevations in broad coves and on lower slopes.  A dense forest canopy with a diverse mixture of mesophytic trees and a diverse herb layer is typical.  The shrub layer is open to sparse in density.  Typical tree species include tulip poplar, basswood, and white ash.  The shrub layer is represented by spicebush, wild hydrangea, and eastern sweetshrub.  Herbaceous species found commonly in this community are ferns, spotted touch-me-not, violets, and sedges (Gaddy, 2002).

Canada Hemlock Forest.  This natural community is typically found on sites slightly less mesic than Cove Forest sites, including open valley flats, slopes above cove forests sheltered low ridges, narrow ravines, and open north-facing slopes at fairly high elevations.  Natural community sites of this type are dominated by Canada hemlock, although red maple, Fraser magnolia, and heaths (laurels, rhododendrons, and blueberries) also may be present.  The undergrowth is generally a dense thicket of great rhododendron, sometimes with mountain laurel, and highland doghobble.  Herbaceous species include grasses, sedges, greater coreopsis, shooting star, and other wildflowers 

Sand and Mud Bar.  The Sand and Mud Bar community is associated with the Montane Alluvial Forest and the Rocky Bar and Shore communities.  The community consists of sand and mud deposits, in and adjacent to streams and rivers that are too wet, successionally young, or too severely flooded to support forest canopy species.  The vegetation structure and density was variable including sparse or dense stands of shrubs and/or herbaceous vegetation and few trees.  Species identified during the 2001 botanical surveys were small trees, river birch, black willow, and sycamore, and shrub species swamp rose, elderberry, and stiff dogwood.  The herbaceous species identified include species of sedges, rushes, and smartweeds (Gaddy, 2002).

Rocky Bar and Shore.  This natural community is typically found on sites composed of rock outcrops and gravel bars in or adjacent to rivers and streams that are too rocky, wet, or severely flooded to support many upland trees.  The vegetation density and structure is quite variable, ranging from dense to sparse shrubs or herbaceous plants with interspersed bottomland or mesophytic (moisture tolerant) tree species (Schafale and Weakley, 1990).  The 2001 botanical surveys found species that included trees such as tag alder, black willow, silky willow, and stiff dogwood.  Shrub species included elderberry, yellowroot, and giant cane, and herbaceous species such as spotted touch-me-not, sedges, rushes and smartweeds (Gaddy, 2002).

Carolina Hemlock Bluff.  This natural community is typically found on steep areas including exposed upper slopes, bluffs, and gorge walls.  The canopy is generally well developed, though not always closed, due to the extreme rockiness and steepness.  Carolina hemlock, a southern Appalachian endemic is the dominant tree species.  Undergrowth is generally a dense layer of heaths (laurels, rhododendrons, blueberries); the herb layer is very sparse below the dense shrub growth.  Bryophytes and lichens are sometimes prominent. 

Southern Appalachian Bog (Southern Subtype).  This wetland plant community is considered to be palustrine emergent wetlands (Cowardin et al., 1979; Schafale and Weakley, 1990) and is found in flat to gently sloping areas, generally in valley bottoms that are not subjected to flooding but are fed by groundwater seepage.  Soils in this community are wet organic or mucky mineral in content and are very acidic.  Vegetation is a mosaic or zoned pattern of shrub thickets and herbaceous dominated areas with underlying sphagnum moss mats.  Trees may be scattered within the bog itself but are more likely to be present around the bog’s edge.  Red maple, white pine, and eastern hemlock were bog tree species found during the 2001 botanical surveys (Gaddy, 2002).  The shrub layer in a bog may include tag alder, swamp rose, silky willow, and ericaceous species such as high bush and low bush blueberry.  Sedges, rushes and ferns such as cinnamon fern and royal fern make up the herbaceous layer (Gaddy, 2002).

NCNHP currently lists the Southern Appalachian Bog (Southern Subtype) community as an S1/S2 – critically imperiled/imperiled in North Carolina because of extreme rarity or rarity, or otherwise very vulnerable to extirpation in the state.  Schafale and Weakley (1990) describe the Southern Appalachian Bog (Southern Subtype) as inherently rare because of the scarcity of flat, wet sites in the mountains.

Spray Cliff.  This natural community is also considered to be palustrine emergent wetland (Cowardin et al., 1979; Schafale and Weakley, 1990) and is restricted to vertical to gently sloping rock faces that are constantly wet from the spray of waterfalls.  The vegetation of the community consists of a variable collection of mosses, ferns, liverworts, bryophytes, algae, vascular herbs, and an occasional shrub, most of them requiring constantly moist substrate and very high humidity.  Many of the bryophytes are limited exclusively to this natural community.  Hemlock and mountain laurel have also been identified within the Spray Cliff community.

In addition to the NCNHP natural communities described above, seven vegetational cover types were identified within the project: grass/pasture, hardwood forest, mixed hardwood/pine forest, pine forest, scrub/shrub, barren, and water.  A managed grassland/early successional plant community located along the right-of-way (ROW) for the East Fork Project developments is maintained by Duke.  The grasslands are dominated by disturbed-site grasses, sedges, and other herbaceous species particularly broom sedges and non-woody herbaceous species that include common species such as asters and goldenrods.  Early successional shrub species, including alders, willows, and blackberries, and small sapling oaks, black locust, and mountain laurel, also have been identified within the project boundary during the surveys (Gaddy, 2002).  Two non-native species, heal-all and Chinese privet, were identified within the project boundary during the surveys (Gaddy, 2002).  The botanical surveys in the penstock ROW area did not identify any invasive plant species.
Duke conducted a non-vascular plant survey and a fluctuation zone assessment (Smith and Davison, 2003) to examine the effects of potential hydrological changes in the Wolf Creek and Bonas Defeat Gorges in the East Fork Project area.  Several species of non-vascular bryophytes (mosses and liverworts) that are state-listed rare and FS sensitive species were located during these surveys.  Following this study, recreational flow releases were removed from the proposed action, and no operational changes are proposed for these reaches.  
Tennessee Creek Development

Natural communities in the area of the two projects comprising the Tennessee Creek development (Wolf Creek and Tanasee Creek Lake) are Pine-Oak Heath, Acidic Cove Forest, Sand and Mud Bar, Rocky Bar and Shore, Southern Appalachian Bog (Southern Subtype), and Spray Cliff.  A total of 35 species were identified in the vegetation surveys at the Tanasee Lake Project (Gaddy, 2002).  Heal-all, a non-native species, was identified during the surveys.  Botanical surveys in the area of Wolf Creek Lake identified 32 plant species.  Many species were similar to those found at Tanasee Lake.  The non-native plant heal-all was also identified at Wolf Creek.  No state-listed or federal-listed species were identified at Tanasee or Wolf Creek lakes (Gaddy, 2002).
Bear Creek Development

Montane Acidic Cliff, Pine-Oak Heath, Acidic Cove Forest, Rich Cove Forest, Canada Hemlock Forest, and Spray Cliff natural communities are present within the Bear Creek development.  The Bear Creek development yielded 42 plant species during the 2001 botanical surveys (Gaddy, 2002), including two non-native species, heal-all and Vietnam grass.  Four species of plants identified are found on the NCNHP list.  The Biltmore sedge (Carex biltmoreana) and rock clubmoss (Huperzia porophila), both state-listed rare plant species,
 and grotto alumroot (Heuchera parviflora) and American pennywort (Hydrocotyle americana), both watch-list species,
 were found in the Montane Acidic Cliff natural community (Gaddy, 2002).

Cedar Cliff Development

Six natural community types containing a total of 43 species of plants were identified during the botanical surveys conducted in the vicinity of the Cedar Cliff development:  Montane Acidic Cliff, Montane Mafic Cliff, Pine-Oak Heath, Acidic Cove Forest, Rich Cove Forest, and Canada Hemlock Forest.  One non-native species, heal-all, was found at Cedar Cliff.  

Wetlands

Wetlands in the Tuckasegee Projects area are primarily limited to areas of level topography such as confluences of streams and rivers, coves, and lake margins.  Twelve wetlands were identified in the East Fork Project area and were found along the shorelines of Cedar Cliff Lake, Bear Creek Lake, and Tanasee Creek Lake.  In addition to the palustrine intermittently flooded wetlands in the East Fork Project area, both the Southern Appalachian Bog and Spray Cliff were identified. 
The previously described Southern Appalachian Bog (Southern Subtype) and Spray Cliff natural communities, which are characterized by erect, rooted, herbaceous hydrophytic (water tolerant) vegetation, are defined as palustrine emergent wetlands (Cowardin et al., 1979).  Within the project areas, emergent wetlands commonly contain soft rush, bulrushes, wool grass, marsh seedbox, spikerush, sedges, arrow-leaf tearthumb, spotted touch-me-not, burreed, and reed canary grass.

Scrub-shrub wetlands are characterized by Cowardin et al. (1979) as containing woody vegetation (shrubs and/or trees) less than 20 feet tall.  In the project areas, scrub-shrub wetlands were the most common type of wetland consisting of species such as silky dogwood, red maple, smooth alder, elderberry, river birch, black willow, and silky willow, and a few emergent herbaceous species.

Project area forested wetlands, characterized by woody vegetation 20 feet tall or taller (Cowardin et al., 1979), were found to have species of black willow, red maple, arrow-wood viburnum, and river birch as well as species common to both scrub-shrub and emergent wetlands.

No federal and/or state listed or proposed endangered or threatened plant species were identified during the wetlands surveys conducted within the project boundaries of the Tuckasegee Projects.

Tennessee Creek Development  
Surveys in the Tennessee Creek development area identified three jurisdictional wetlands, one emergent and two scrub-shrub all located along Tanasee Creek Lake.  Common species of plants found in the emergent wetland along Tanasee Creek Lake include sedges, arrow-leaved tear-thumb, square-stemmed monkey-flower, false nettle, wool grass, spikerush, and panic grass.  The scrub-shrub wetland was characterized by the presence of silky dogwood and black willow.  No wetlands are located in the Wolf Creek Lake area due to the topography of steep shores in concert with dramatic fluctuations in water levels (Gaddy, 2002). 
Bear Creek Development
Wetlands within the development are limited due to the steep and rocky topography.  A total of seven wetlands were found along Bear Creek Lake: three emergent wetlands and four scrub-shrub wetlands.  The majority of the wetlands at Bear Creek are small elliptical wetlands associated with drainages and seeps or shallow water shelf areas along the shoreline.  Common emergent species found within the development include soft rush, sedges, arrow-leaved tear-thumb, marsh pepper, smart weed, square-stemmed monkey-flower, false nettle, spotted touch-me-not, fowl manna grass, and water hemlock.  Common scrub-shrub species included smooth alder and black willow.

Cedar Cliff Development
One scrub-shrub and one forested wetland were identified in the Cedar Cliff development.  Both wetlands were found along Cedar Cliff Lake.  The scrub-shrub wetland in the Cedar Cliff development area included smooth alder, elderberry, virgin’s bower and false nettle.  The forested wetland was composed of ash, smooth alder, elderberry, spotted touch-me-not, spotted joe-pye-weed, and fowl manna grass in addition to common emergent and scrub-shrub species.

Wildlife

The following section is inclusive of all developments in the East Fork, West Fork, Dillsboro, and Bryson project areas based on the general nature of available information.

Mammals.  The limited area within the project boundaries is not conducive for the establishment of big game species, although several species reside in the general project areas.  White-tailed deer is the most common big game species in the project areas, occurring in a wide variety of habitats ranging from dense forests to agricultural lands.  The species is most prevalent along forest edges characterized by brushy and woody vegetation that is essential for concealment and food.  Black bears are also likely present as transients within the project areas but are generally associated with heavily forested areas.  Wild boar are also know to reside in the vicinity and typically inhabit oak-hickory forests, occasionally visiting brushy and open areas.  All three species may be found in the appropriate natural communities previously described for the projects. 
Mammals that may be expected to inhabit the project areas include smaller species such as eastern cottontail rabbit, raccoon, Virginia opossum, striped skunk, red fox, coyote, gray squirrel, southern flying squirrel, eastern chipmunk, mice, moles, voles, shrews, and bats.  Many of these animals use and inhabit a wide variety of habitats due to their generalized life requisites and may also shift their use of various habitats within different seasons or life stages.  Beaver, mink and muskrat require more specific habitat of open water and/or wetlands for their life requisites and could be expected to occur in the wetland areas of the projects.

Birds.  Bird species utilizing the natural communities identified in the project area consist of year-round residents, as well as summer residents and migrants.  Year-round resident species include birds of prey such as red-tailed, red-shouldered, sharp-shinned, and Cooper’s hawks, American kestrel, and great horned and barred owls.  Turkey vultures, mourning dove, blue jay, American crow, northern raven, Carolina chickadee, tufted titmouse, Carolina wren, white-breasted and red-breasted nuthatches, downy, hairy and pileated woodpeckers, ruffed grouse and wild turkey are also likely year-round residents.

The resident bird species are joined during the summer breeding season by nesting species arriving from southern areas of the United States as well as Central and South America (neotropical migrants).  Some common summer residents in the project areas include eastern wood-pewee, Acadian flycatcher, blue-headed vireo, red-eyed vireo, northern parula, black-throated blue warbler, black-and-white warbler, ovenbird, scarlet tanager, wood thrush, and rose-breasted grosbeak.

Avian species that require more specialized habitat such as the open water of reservoirs and rivers and/or adjacent wetlands and may be present within the project areas include wood duck, mallard, hooded merganser, Canada goose, great blue heron, and green heron as well as several species of swallows and belted kingfisher.  Open grassland and shrubby areas like those found in power line or penstock ROWs particularly attract eastern bluebird, eastern towhee, and song sparrow as well as neotropical migrants like yellow-breasted chat and indigo bunting.  Many species can be found in multiple habitat types due to their generalized requirements for foraging and/or nesting.

Reptiles and Amphibians.  A number of species of reptiles and amphibians may typically be found in the natural communities and habitats within the project areas.  Species that may be found in wooded areas include box turtle, five-lined skink, northern redbelly snake, corn snake, northern black racer, northern copperhead, spotted salamander, and Fowler’s toad.  Open water, wetlands, and the Southern Appalachian Bog community habitats could contain snapping turtle, eastern painted turtle, northern water snake, queen snake, spring peeper, and pickerel frog.  Many species may utilize more than one habitat in different seasons or at different life stages.  
Rare Wildlife

A list of federal and state listed and proposed endangered and threatened species (PETS)
 and species of concern was created for the license application (table 19).  This list was adapted from lists provided by NCNHP and known species distributions and habitat requirements for Swain and Jackson counties.  FWS also provided information on potential federally listed threatened and endangered species in the project area (letter from W. Taylor Director, Office of Environmental Policy and Compliance, FWS, to M.R. Salas, Secretary, FERC, dated March 21, 2005).  This was used to update and amend the original list in the license application.  Review of the original list and further consultation with agencies resulted in surveys for PETS mussels, bats, birds, and amphibians.  Information on wildlife species within the project areas was gathered from limited wildlife surveys conducted for avian, bat, and amphibian PETS as requested by NCWRC, FWS, and the FS.  In addition to the surveys, opportunistic observations, a review of existing information from NCWRC and the NCNHP databases, and a literature search were conducted to identify any potentially occurring species within the project areas.  PETS surveys were conducted for evidence of bats with emphasis on the Indiana bat (Myotis sodalis), a federally listed endangered species.  We discuss federally listed species in section V.C.5, Threatened and Endangered Species.  

Information on the bird life in the project area originated from the results of specific PETS surveys conducted within the Shook Cove ROW adjacent to the Cedar Cliff Reservoir Road and from breeding bird survey (BBS) route information for a route in relative proximity to the project area.  Targeted PETS bird species were blue-winged (Vermivora pinus) and golden-winged warblers (Vermivora chrysoptera).  Both warbler species require early successional habitat similar to that found within the ROW.  Although no PETS species were observed in the project area, 19 species were identified during PETS bird species surveys in the Shook Cove Road ROW.  Species observed typically utilize the early successional ROW habitat and are likely breeding species over the entire East Fork Project area in the appropriate habitat.  The most common species observed were red-eyed vireo, blue-headed vireo, blue jay, Carolina chickadee, American redstart, yellow-breasted chat, northern cardinal, indigo bunting, field sparrow, and American goldfinch.  Most observed species were summer resident species including six warbler species:  northern parula, black-and-white warbler, American redstart, ovenbird, mourning warbler, and yellow-breasted chat.  Route data for the Cullowhee BBS shows that all these species are common to the area and relatively abundant (USGS, 2005). 
Table 19.
North Carolina rare, threatened, and endangered wildlife species documented at the East Fork Project.  (Source:  Duke, 2004a)
	Common Name
	Scientific Name
	State/Federal Status
	General Habitat
	Comments

	Carolina Northern Flying Squirrel
	Glaucomys sabrinus coloratus
	E/LE
	High elevation forests, mainly spruce-fir
	Not found in Project area-found in high elevation areas

	Southern Rock Vole
	Microtus chrothrrhinus carolinensis
	SC/FSC
	Rocky areas at high elevations, forests or fields
	Not found in Project area-found in high elevation areas

	Least Weasel
	Mustela Nivalis
	SR/--
	Fields and forests, mostly at high elevations
	

	Indiana Bat
	Myotis sodalis
	E/LE
	Roosts in hollow trees or under loose bark (warmer months), in caves (winter)
	

	Eastern Woodrat (Southern Appalachian Population)
	Neotoma floridana haematoreia
	SC/FSC
	Rocky places in deciduous or mixed forests, in southern mountains
	

	Southern Appalachian Northern Saw-whet Owl
	Aegolius acadius
	SC (PT)/FSC
	High elevation spruce-fir forests or mixed hardwood/spruce forests (for nesting) [breeding season only]
	Not found in Project area-found in high elevation areas

	Brown Creeper
	Certhia Americana
	SR/--
	High elevation forests, favoring spruce-fir mixed with hardwoods
	Not found in Project area-found in high elevation areas

	Black-billed Cuckoo
	Coccyzus erythropthalmus
	SR/--
	Deciduous forests, mainly at higher elevations [breeding season and habitat only]
	

	Magnolia Warbler
	Dendroica magnolia
	SR/--
	Spruce-fir forests, especially in immature stands [breeding season only]
	

	Alder Flycatcher
	Empidonax alnorum
	SR/--
	Spruce-fir forests, especially in immature stands [breeding season only]
	

	Peregrine Falcon
	Falco peregrinus
	E/LE
	Cliffs (for nesting)
	

	Southern Appalachian Red Crossbill
	Loxia curvisostra
	SR/FSC
	High elevation coniferous forests, preferably spruce-fir
	Not found in Project area-found in high elevation areas

	Southern Appalachian Black-capped Chickadee
	Poecile atricapilla practica
	SC/FSC
	High elevation forests, mainly spruce-fir [breeding season only]
	Not found in Project area-found in high elevation areas

	Appalachian Yellow-bellied Sapsucker
	Sphyrapicus varius appalachiensis
	SR (PSC)/FSC
	Mature, open hardwoods with scattered dead trees [breeding season only]
	Not found in Project area-found in high elevation areas

	Appalachian Bewick’s Wren
	Thryomanes bewickii altus
	E/FSC
	Woodland borders or openings, farmlands or brushy fields, at high elevations [breeding season only]
	

	Timber Rattlesnake
	Crotalus horridus
	SR/--
	Rocky, upland forests
	

	Northern Pine Snake
	Pituophis melanoleucus melanoleucus
	SC/FSC
	Dry and sandy woods
	

	Green Salamander
	Aneides aeneus
	E/FSC
	Damp, shaded crevices of cliffs or rock outcrops in deciduous forests (southern mountains)
	

	Hellbender
	Cryptobranchus alleganiensis
	SC/FSC
	Large and clear fast-flowing streams
	

	Santeetlah Dusky Salamander
	Desmognathus santeetlah
	SR/--
	Stream headwaters and seepage areas; southwestern mountains
	

	Waterrock Knob Salamander
	Desmognathus sp.
	SR/--
	Forests in the vicinity of Waterrock Knob
	


Notes:  LE: Federal Endangered; LT: Federal Threatened; FSC: Federal Species of Special Concern; T/(SA):  Threatened/Due to Similar Appearance; E: State Endangered; T: State Threatened; SC: State Special Concern; SR: State Significantly Rare; P: Proposed for Listing.
Based on Stage 1 consultation with NCWRC, the FS, and FWS a total of 11 salamander and one frog species were proposed for the PETS surveys.  The species proposed were eastern hellbender (Cryptobranchus a. alleganiensis), common mudpuppy (Necturus maculosus), mole salamander (Ambystoma talpoideum), green salamander (Aneides aeneus), seepage salamander (Desmognathus aeneus), Santeetlah dusky salamander (Desmognathus santeetlah), pygmy salamander (Desmognathus wrighti), longtail salamander (Eurycea l. longicauda), Junaluska salamander (Eurycea junaluska), four-toed salamander (Hemidactylium scutatum), southern Appalachian salamander (Plethodon oconaluftee), and mountain chorus frog (Pseudacris brachyphona).  Specific surveys were conducted for PETS amphibians at 12 sites in the East Fork Project area; no surveys were conducted for reptiles (Webster, 2002).  Sampling intensity varied at each of the developments within the East Fork Project: four days of field sampling were conducted at Cedar Cliff Lake; four days and one night of field sampling were conducted at Bear Creek Lake; five days of sampling were conducted at Wolf Creek Lake; and three days and one night of sampling were conducted at Tanasee Creek Lake.  Although not collected during amphibian PETS surveys, the eastern hellbender was collected during fisheries surveys in the Tuckasegee River below the East Fork Project.  The eastern hellbender is a federal and state species of concern.  In addition to the eastern hellbenders collected during the fisheries surveys, museum voucher specimens indicate that the eastern hellbender is relatively ubiquitous in western North Carolina and that suitable habitat exists within the Duke Project areas in the Tuckasegee River drainages.  

Tennessee Creek Development.  The amphibian surveys at Tennessee Creek (Wolf Creek and Tanasee Creek) identified six species of salamanders and three species of frogs.  Salamander species identified include the northern dusky salamander, seal salamander, blackbelly salamander, ocoee salamander, red-spotted newt, and the Blue-ridge two-lined salamander.  Frog species observed include the bullfrog, green frog, and wood frog.  Observations of reptiles occurred on a few occasions.  Northern fence lizard, black rat snake, and northern ringneck snake were identified from the Wolf Creek development; one eastern milk snake was observed at the Tanasee Creek development.  No PETS were located.

Bear Creek Development.  No amphibians were found at the Bear Creek development.

Cedar Cliff Development.  The amphibian surveys at Cedar Cliff identified bullfrogs and six species of salamanders.  Salamander species identified include the northern dusky salamander, seal salamander, blackbelly salamander, ocoee salamander, red-spotted newt, and the blue-ridge two-lined salamander.  No PETS were located. 

West Fork Project

Vegetation 

This project is located in the Blue Ridge Physiographic Province.  Natural communities within the West Fork Project area have been classified into six categories:  Pine-Oak Heath, Acidic Cove Forest, Canada Hemlock Forest, Spray Cliff, Sand and Mud Bar, and Southern Appalachian Bog (Southern Subtype).  See previous description of these communities for the East Fork Project (Schafale and Weakley, 1990).  In addition, vegetative cover was mapped within and adjacent to the project boundary.  Eight cover types were identified:  grass/pasture, hardwood forest, mixed hardwood/pine forest, pine forest, scrub-shrub, barren, water, and agriculture.  Other than water, the most common cover types are hardwood forest and mixed hardwood/pine forest.
Four natural community types containing a total of 64 species of plants were identified during the botanical surveys conducted in the Thorpe development vicinity:  Pine-Oak Heath, Acidic Cove Forest, Canada Hemlock Forest, and Spray Cliff.  One non-native species, heal-all, was found at Thorpe.  No listed rare, threatened, or endangered plant species were found at the Thorpe development.  

Two natural community types containing a total of 48 species of plants were identified during the botanical surveys at the Tuckasegee development:  Sand and Mud Bar and Southern Appalachian Bog (Southern Subtype).  Six non-native species, Asiatic dayflower, yellow iris, Vietnam grass, Chinese privet, Japanese honeysuckle, and heal-all, were found at the Tuckasegee development.  There were no listed rare, threatened, or endangered plant species found in this development.

Wetlands

Two wetland types were identified in the Thorpe development:  emergent wetlands and scrub-shrub wetlands.  There were six emergent wetlands and 37 scrub-shrub wetland areas present along Lake Glenville.  Gaddy (2002) described an unusual wetland community along the Lake Glenville shoreline, which developed in response to the significant water level fluctuations.  It is dominated by stiff dogwood attached to the banks, with stems drooping over the water during low water and floating upright during high water.  Common species identified in the emergent wetlands include spotted touch-me-not, Canada wood-nettle, hemlock water-parsnip, reed canary grass, soft rush, sedges, spotted joe-pye-weed, and asters.  Scrub/shrub wetlands contained common species silky dogwood, red maple, smooth alder, black willow, silky willow, Viburnum spp., multiflora rose, swamp rose, river birch, and steeplebush spirea.  Several of the scrub-shrub wetlands had a forested wetland component that included red maple, black willow, and river birch.

Two wetland types were identified in the Tuckasegee development: emergent wetlands and scrub-shrub wetlands.  There are two emergent wetland areas and two scrub-shrub wetland areas along Tuckasegee Lake.  Soft rush, sedges, woolgrass, cattail, arrow-leaf tear-thumb, square-stemmed monkey flower, false nettle, spotted touch-me-not, fowl manna grass, and St. Johnswort were all species common to the emergent wetlands within the Tuckasegee development.  The scrub-shrub wetland plant community included common species silky dogwood, smooth alder, and elderberry.

Rare Wildlife

As discussed previously for the East Fork Project, a list of PETS was compiled for the West Fork Project (table 20).  Avian PETS surveys were conducted in the Tuckasegee development ROW for blue-winged and golden-winged warbler as requested and previously discussed for the East Fork Project.  No documentation of avian PETS resulted from the surveys in the project area.  A total of 17 species were identified during avian PETS surveys in the Tuckasegee Power Plant ROW.  The most common species observed were similar to those found during the East Fork Project surveys and included red-eyed vireo, blue-eyed vireo, indigo bunting, American redstart, yellow-breasted chat, northern parula warbler, chestnut-sided warbler, field sparrow, American goldfinch, blue gray gnatcatcher, and common yellowthroat.  Most of the species observed were summer resident species including eight warbler species (chestnut-sided warbler, black-throated blue warbler, black-and-white warbler, American redstart, ovenbird, common yellowthroat, hooded warbler, and yellow-breasted chat).  One magnolia warbler was located in the Tuckasegee Power Plant ROW.  NCNHP lists this species as significantly rare; however, FWS does not list this species.  A review of BBS route data for the Cullowhee BBS indicates that these species are common to the general area surrounding the West Fork Project and relatively abundant (USGS, 2005).

Table 20.
North Carolina rare, threatened, and endangered wildlife species documented at the West Fork Project.  (Source:  Duke, 2004a)
	Common Name
	Scientific Name
	State/Federal Status
	General Habitat
	Comments

	Carolina Northern Flying Squirrel
	Glaucomys sabrinus coloratus
	E/LE
	High elevation forests, mainly spruce-fir
	Not found in Project area-found in high elevation areas

	Southern Rock Vole
	Microtus chrothrrhinus carolinensis
	SC/FSC
	Rocky areas at high elevations, forests or fields
	Not found in Project area-found in high elevation areas

	Least Weasel
	Mustela Nivalis
	SR/--
	Fields and forests, mostly at high elevations
	

	Indiana Bat
	Myotis sodalis
	E/LE
	Roosts in hollow trees or under loose bark (warmer months), in caves (winter)
	

	Eastern Woodrat (Southern Appalachian Population)
	Neotoma floridana haematoreia
	SC/FSC
	Rocky places in deciduous or mixed forests, in southern mountains
	

	Southern Appalachian Northern Saw-whet Owl
	Aegolius acadius
	SC (PT)/FSC
	High elevation spruce-fir forests or mixed hardwood/spruce forests (for nesting) [breeding season only]
	Not found in Project area-found in high elevation areas

	Brown Creeper
	Certhia Americana
	SR/--
	High elevation forests, favoring spruce-fir mixed with hardwoods
	Not found in Project area-found in high elevation areas

	Black-billed Cuckoo
	Coccyzus erythropthalmus
	SR/--
	Deciduous forests, mainly at higher elevations [breeding season and habitat only]
	

	Magnolia Warbler
	Dendroica magnolia
	SR/--
	Spruce-fir forests, especially in immature stands [breeding season only]
	Documented in Project area during Avian Surveys

	Alder Flycatcher
	Empidonax alnorum
	SR/--
	Spruce-fir forests, especially in immature stands [breeding season only]
	

	Peregrine Falcon
	Falco peregrinus
	E/LE
	Cliffs (for nesting)
	

	Southern Appalachian Red Crossbill
	Loxia curvisostra
	SR/FSC
	High elevation coniferous forests, preferably spruce-fir
	Not found in Project area-found in high elevation areas

	Southern Appalachian Black-capped Chickadee
	Poecile atricapilla practica
	SC/FSC
	High elevation forests, mainly spruce-fir [breeding season only]
	Not found in Project area-found in high elevation areas

	Appalachian Yellow-bellied Sapsucker
	Sphyrapicus varius appalachiensis
	SR (PSC)/FSC
	Mature, open hardwoods with scattered dead trees [breeding season only]
	Not found in Project area-found in high elevation areas

	Appalachian Bewick’s Wren
	Thryomanes bewickii altus
	E/FSC
	Woodland borders or openings, farmlands or brushy fields, at high elevations [breeding season only]
	

	Timber Rattlesnake
	Crotalus horridus
	SR/--
	Rocky, upland forests
	

	Northern Pine Snake
	Pituophis melanoleucus melanoleucus
	SC/FSC
	Dry and sandy woods
	

	Green Salamander
	Aneides aeneus
	E/FSC
	Damp, shaded crevices of cliffs or rock outcrops in deciduous forests (southern mountains)
	

	Hellbender
	Cryptobranchus alleganiensis
	SC/FSC
	Large and clear fast-flowing streams
	Documented in mainstream Tuckasegee River

	Santeetlah Dusky Salamander
	Desmognathus santeetlah
	SR/--
	Stream headwaters and seepage areas; southwestern mountains
	

	Waterrock Knob Salamander
	Desmognathus sp.
	SR/--
	Forests in the vicinity of Waterrock Knob
	


Notes:  LE: Federal Endangered; LT: Federal Threatened; FSC: Federal Species of Special Concern; T/(SA):  Threatened/Due to Similar Appearance; E: State Endangered; T: State Threatened; SC: State Special Concern; SR: State Significantly Rare; P: Proposed for Listing

Reptiles and amphibians are common and well represented in the project area.  Specific surveys were conducted for PETS amphibians at 12 sites in the West Fork Project area, 2 sites in the Tuckasegee development, and 10 sites in the Thorpe development; no surveys were conducted for reptiles (Webster, 2002).  In addition to the amphibian species, observations of reptiles occurred on a few occasions.  Eastern garter snake, black rat snake and a northern fence lizard were identified in the West Fork Project area.  The amphibian species identified were not targeted PETS.

A total of 7 species (6 salamanders and 1 frog) were observed at 6 of the 10 sites surveyed.  Amphibian species observed included the bullfrog, red-spotted newt, northern dusky salamander, seal salamander, ocoee salamander, blackbelly salamander, and the three-lined salamander.  None of these are targeted PETS.

Two amphibian species—the bullfrog and the red-spotted newt—were observed at the two sites surveyed in the Tuckasegee development.  
Dillsboro Surrender
Vegetation

Vegetation in the Dillsboro Project area is typical of the Southern Appalachian Mountains Oak-Chestnut forest system that covers the majority of the Appalachian Mountain chain.  Oak-Chestnut no longer accurately describes the forest of the area due to a blight that destroyed mature chestnut trees.  Today, the typical species composition consists primarily of sycamore, red maple, tulip poplar, alders, black locust, and a few black walnuts.  

The 2001 field botanical surveys (Gaddy, 2002), wetland surveys, and vegetation cover mapping exercise identified seven vegetation cover types and four natural communities within the Dillsboro Project area.  Cover types include grass/pasture, hardwood forest, mixed hardwood/pine forest, pine forest, scrub-shrub, urban/developed, and water.  The four natural communities associated with the Dillsboro Project area include Montane Alluvial Forest, Sand and Mud Bar, Rocky Bar and Shore, and Southern Appalachian Bog (Southern Subtype).  (See previous description of these communities for the East Fork Project).  The grass/pasture, hardwood forest, and mixed hardwood/pine forest cover types are all equally plentiful in the project area.
The grass/pasture vegetation cover type, which is the dominant cover type in the Dillsboro Project area, is located primarily near developed areas that are maintained by human activity or grazing.  Grasses and herbaceous species including fescue and broomsedge dominate the grass/pasture cover type.  Mixed hardwood/pine forest was the second most common vegetation cover type found within the project area.  Typically this cover type is composed of species such as red maple, oaks, hickories, tulip poplar, white pine, pitch pine, and Virginia pine.  Gaddy (2002) identified a total of 31 species of vascular plants within the Dillsboro Project area.  Two species of non-native plants were found during the surveys:  Japanese honeysuckle and heal-all.  No federal or state listed or FS sensitive plant species were located during the 2001 field surveys in the project area, nor are any known to exist based on a NCHHP database.
Wetlands

No jurisdictional palustrine wetlands were identified within the project boundary during 1999 and 2002 field surveys.  However, the Southern Appalachian Bog natural community previously described (East Fork) was identified within the project area during botanical surveys conducted by Gaddy (2002).  

Wildlife

Dillsboro probably supports a resident bird population including common species of hawks, owls, game birds, woodpeckers, and passerines (chickadees, nuthatches, thrushes, etc.).  Summer residents are likely to include species of warblers, tanagers, flycatchers, and other neotropical migrants.  Several aquatic species of birds, primarily waterfowl, herons and other wading birds, are known to use the Dillsboro reservoir and the Tuckasegee River near the project, especially during periods of migration.  Species typically found in open water areas include the Canada goose, American black duck, mallard, wood duck, ring-necked duck, hooded merganser, pied-billed grebe, American coot, great blue heron, and green heron.  Mammal and reptile/amphibian populations would also be similar to the other three projects, as described above for the East Fork Project.
The eastern hellbender is the only rare, threatened, or endangered wildlife species known to occur in the project area; however, additional PETS surveys were conducted.  Surveys for PETS bats especially emphasized the state and federally endangered Indiana bat (Myotis sodalis).  We discuss the Indiana bat in section V.C.5, Threatened and Endangered Species.  The surveys also considered the potential for occurrences of the federal endangered gray bat (Myotis grisescens), eastern small-footed bat (Myotis leibbi; federal and state species of concern), northern long-eared bat (Myotis septentrionalis; state species of concern), and the Rafinesque’s big-eared bat (Corynorhinus rafinesquii; federal species of concern; state listed threatened) (ESI, 2002).  Bats have been known to use the Dillsboro powerhouse for years.  During the surveys, Dillsboro dam powerhouse contained an estimated 500 bats and a significant presence of bat droppings inside and outside the powerhouse.  ESI (2002) confirmed the bats using the powerhouse were little brown bat.  As a result of the sampling effort, 55 little brown bats were captured; however, no evidence of any of the PETS bats was found.  

No avian PETS surveys were conducted in the Dillsboro Project area based on lack of requisite habitat available for PETS species.
Surveys were conducted for PETS amphibians at five sites in the Dillsboro Project area (Webster, 2002).  Habitats surveyed were primarily mid-elevational seeps, springs and trout streams as well as sphagnum bogs, cove forests, and moist rocky outcrops that were considered habitats representative of the preferred habitats of the PETS (Webster, 2002).  No salamander species of any kind were observed during any of the PETS surveys conducted in the Dillsboro Project area.  Two frogs, bullfrog and spring peeper, were the only species observed during the amphibian surveys.

The eastern hellbender, a North Carolina and federal species of concern, was encountered by other survey groups as incidental catch associated with the fisheries surveys.  A total of 16 hellbenders were observed upstream and downstream of Dillsboro dam in the Tuckasegee River.  Six hellbenders were observed in an area directly downstream of the dam within the project area, two were observed downstream of the confluence with Scotts Creek, six were observed upstream of the Barker’s Creek Bridge, and two were observed upstream of the dam near the confluence with Savannah Creek.  

The eastern hellbender is the largest salamander in North America, reaching 29 inches in total length.  It is entirely aquatic, inhabiting large, clear, shallow, fast-flowing streams with big flat rocks, snags, and debris (Hillis and Bellis, 1971).  The lengths and weights of these individuals indicate healthy populations in the surveyed rivers including the Tuckasegee River.

Bryson Project
Vegetation

Botanical surveys during 2001 identified 38 species of vascular plants within the Bryson Project area (Gaddy, 2002).  Terrestrial resources within the Bryson Project are classified into four natural communities:  Montane Alluvial Forest, Sand and Mud Bar, Rocky Bar and Shore, and Southern Appalachian Bog (Southern Subtype) (previously described for the East Fork Project).  Eight vegetation cover types were identified for Bryson including: cropland, grass/pasture, hardwood forest, mixed hardwood/pine forest, pine forest, scrub-shrub, urban/built-up, and water.  The mixed hardwood/pine forest vegetation type was the most common vegetation cover in the project area.  Hardwood forest was the second most prevalent cover type.  No federal or state listed or FS sensitive plant species were located during the 2001 field surveys in the project area, nor are any known to exist based on a NCHHP database.
Wetlands

Eight jurisdictional wetland areas were identified and delineated within the Bryson Project area.  Wetland development in the project area is mainly limited to areas with relatively level topography, such as tributary confluences, coves, and gentle slopes and hillsides.  Four of the eight wetlands were defined as palustrine forested, two were palustrine scrub-shrub, and two were palustrine emergent.  Palustrine emergent wetlands in the project area are associated with shallow and semi-permanently flooded coves and backwaters and were exemplified by plant species such as spotted touch-me-not, sedges, soft rush, smartweeds, cattail reed, and Japanese grass.  Scrub-shrub species included silky dogwood, smooth alder, red maple and giant cane.  Forested wetlands were found along floodplain terraces above the shoreline and had plant species including black willow, red maple, green ash, and sycamore (Gaddy, 2002).

Wildlife

Given the similarity in the natural communities and vegetation cover types surrounding Bryson as well as the East Fork, West Fork, and Dillsboro projects, Bryson probably supports a similar resident bird population to the species found at the other three projects such as common species of hawks, owls, game birds, woodpeckers, and passerines (chickadees, nuthatches, thrushes, etc.).  A review of data for the Fontana BBS, a route closest to the Bryson Project area, indicates that common neotropical nesting species that would supplement the resident breeding species could include eastern wood-pewee, Acadian flycatcher, eastern phoebe, blue-headed vireo, red-eyed vireo, blue-gray gnatcatcher, wood thrush, northern parula, black-throated blue warbler, black-throated green warbler, yellow-throated warbler, black-and-white warbler, worm-eating warbler, ovenbird, Kentucky warbler, hooded warbler, American redstart, and scarlet tanager (USGS, 2005).  Mammal and reptile/amphibian populations would also be similar to the other three projects, as described above for the East Fork Project.
Surveys were conducted at Bryson for potential habitat for several PETS bats including Indiana bat.  The Indiana bat is a federally listed species and is discussed in section V.C.5, Threatened and Endangered Species.  Results of the surveys determined that the area surrounding Ela reservoir had a lack of large potential roost trees, snags and open corridors for travel and foraging.  No evidence of bat use within the structures associated with Bryson was found.

No avian PETS surveys were conducted in the Bryson Project area based on lack of requisite habitat available for PETS:  blue-winged warbler, golden-winged warbler, and cerulean warbler.  

Specific surveys were conducted for PETS amphibians in the Bryson Project area (Webster, 2002).  Four sites were surveyed for amphibians but resulted in the auditory observation of only one species, the bullfrog (Webster, 2002).  Bullfrogs are not a special-status species in the project area.  

b.
Environmental Effects:
East Fork and West Fork Projects
Reservoir fluctuations at the East and West Fork projects could affect wetlands and associated wildlife by affecting the distribution and health of water-dependent plant species as well as the distribution of some wildlife species associated with aquatic and/or wetland habitats such as wood duck.  The East and West Fork projects are analyzed together because they have similar environments and the same proposed measures.
As part of the TCST SA, Duke proposes a number of environmental measures which would affect terrestrial resources.  Duke proposes to provide more stable hydrological regimes through the maintenance of water levels at the normal target elevations
 and provision of minimum flows to bypassed reaches
 as discussed previously in section V.C.2, Water Quantity and Quality.  Duke also proposes, as part of the TCST SA, to provide funding to Jackson County SWCD to implement initiatives that make physical improvements to protect water and soil resource, educate landowners and school children on proper soil and water conservation practices, and improve soil or water conservation programs that affect lands that drain any of the Duke hydro projects (see section 6.7 of the TCST SA).  Additionally, for the West Fork Project, Duke proposes to release 250 cfs recreation flows into the bypassed reach 7 times a year, 2 days in spring, and 5 days from May through September.  

Additionally, Duke proposes to provide funding to Duke-selected riparian enhancement projects on lands that drain any of the Duke hydro projects or the river sections between the Duke hydro projects and reservoirs belonging to the Tennessee Valley Authority (TVA) where such projects would protect fish and wildlife habitat directly and/or educate landowners or school children on the importance of healthy riparian areas.  Duke also proposes in the TCST SA to purchase and convey to the FS a 150-acre tract of land north of Wolf Creek adjacent to the Nantahala National Forest.

In 2003, Duke implemented its shoreline management program, including the shoreline classification maps, lake use restrictions, vegetation management requirements, and the shoreline management guidelines.  As part of the TCST SA, Duke proposes to continue to implement the shoreline management program.  The shoreline management guidelines are designed to, among other goals, protect scenic and environmental value of Duke’s shoreline property.  The shorelines have been classified and given corresponding lake use restrictions which would protect vegetation and shoreline stabilization.  
As signatories to the TCST SA, many agencies, tribes, and non-governmental organizations (NGOs), including FWS, the FS, NCWRC, and EBCI, support Duke’s proposals.
In their preferred SA, the Community Stakeholders recommend that Duke provide funds to Jackson County SWCD for the development, maintenance and improvement of water related environmental enhancement and mitigation projects, e.g., stream and lakeshore bank stabilization, protective plantings, etc.  The Community Stakeholders SA also recommends that Duke provide funds to the Jackson County SWCD to be used for the improvement of soil or water conservation programs.  Further, the Community Stakeholders SA recommends vegetation management requirements (exhibit 1, attachment B-26) as part of their shoreline management recommendations that closely follow those proposed by Duke.
In a letter to the Commission filed July 30, 2004, Mr. Krueger of TJ’s Water Adventures stated that there are several bypassed reaches that have ongoing loss of both native riparian habitat and structural habitat due to project operations.  In a letter to the Commission filed August 3, 2004, Cullowhee Falls, Inc. stated that high volume water releases would result in erosion that would damage streamside vegetation, increase erosion and siltation, damage natural fish habitat, and damage streamside wildlife habitat.  In a letter to the Commission dated January 10, 2005, WNCA stated that there was a continual erosion of the shorelines due to wake action and there was a loss of vegetated cover.  WNCA recommended that Duke’s minimum buffer depth from the waterline of 50 feet on all lands around all Duke projects be included in the shoreline management guidelines because riparian buffer serves as bank stabilization, water quality protection, wildlife habitat, and food chain support.  

Our Analysis

Although relicensing studies did not identify any ongoing effects of the East Fork Project operations on botanical or wildlife resources, existing reservoir fluctuations may have limited the distribution and type of wetlands, and wildlife that uses wetland habitat, at Bear Creek Lake, Wolf Creek Lake, and Tanasee Creek Lake.  Cedar Cliff Lake has relatively stable lake elevations which would continue as proposed.  A fluctuation zone study was conducted in 2000 as part of relicensing effort to assess the effects of fluctuating water levels on the relatively few wetlands in the project area.  The study found that the majority of wetlands along Bear Creek Lake and Lake Glenville have other water sources supporting them, such as streams and seeps, or are perched on shallow shelves along the lake.  The only wetlands that have emergent vegetation within the fluctuation zone are those that have a water source in addition to the lake.  The study found that overall the substrates are too coarse and the slopes are too steep to support wetland vegetation in the fluctuation zone.  

Those wetlands with an additional water source are not likely to be as affected by fluctuations in the lake because they have a dependable source of water that maintains their hydrology independent of lake level.  It would be difficult for wetlands to develop within the fluctuation zone because of the great variations in water levels.  Additionally, these fluctuations could be contributing to the loss of fine sediments.  Duke’s proposal to reduce these fluctuations at the East and West Fork projects would not likely be a large benefit to wetlands.  However, it is possible that minor benefits could occur with the establishment of some emergent vegetation within the normal target fluctuation zone and/or an increase in size and vigor of existing wetlands.  Additionally, the release of minimum flows into the bypassed reaches, since none occur under existing operations, would be likely to improve the riparian habitat and result in the establishment of some wetlands, by increasing the amount of consistent flows.

Duke’s proposed funding for a variety of programs for the benefit of soil, water, and riparian resources would improve the condition of water and soil resources and protection programs in Jackson County and improve the education programs to improve conservation practices.  In addition, Duke’s proposed funding for riparian habitat enhancement and related education could be beneficial to terrestrial resources as a whole, although it does not specify project or specific locations where such enhancement would occur.  It is likely that these measures would occur outside the project boundary.  Also, the 150-acre tract of land north of Wolf Creek adjacent to the Nantahala National Forest that Duke proposes to purchase and give to the FS is outside the project boundary.

The shoreline management program, including the shoreline management guidelines, as proposed by Duke and recommended in the Community Stakeholders SA, contains requirements to protect riparian wildlife corridors on Duke property within the project boundaries.  Guideline requirements include restrictions on piers/docks, shoreline stabilization measures, and excavation in certain vegetated and shoreline areas.  Restricting activities in these areas would also provide protection of foraging and nesting habitat for a variety of terrestrial wildlife, waterfowl, and migratory birds.  
Dillsboro Surrender
Duke’s proposed removal of Dillsboro dam would transform the project reservoir and restore the reach of river where the reservoir had been located.  As a result, riparian habitat, botanical species, and wildlife usage could change.

As part of the TCST SA, Duke proposes to prepare an environmental monitoring plan in consultation with the agencies prior to dam removal.  The plan would include baseline data for existing botanical and wildlife resources, and dam removal monitoring.  This monitoring would document changes in stream banks and riparian areas including any necessary stabilization.  Duke has proposed to revegetate exposed areas and areas in need of stabilization with native grasses and cane.  Duke also agrees to monitor post-removal changes to the biological resources of the Dillsboro Project area including re-vegetation success and changes to riparian areas.  Post removal monitoring would occur within a schedule to determine specific changes to the project area including colonization and revegetation of plant communities, changes in riparian areas, and any exotic plant or wildlife species introductions.  

Duke proposes to consult with NCWRC and FWS to construct and erect two bat boxes prior to the demolition of the powerhouse.  The bat boxes would be constructed, located and erected based on specific guidelines to provide the maximum attraction to the displaced bats.  As a further condition to the demolition of the powerhouse, Duke proposes to monitor the use of the bat boxes after the removal of the powerhouse.  As signatories to the TCST SA, many agencies and NGOs, including FWS, the FS, NCWRC, and EBCI, support Duke’s proposals.

During Stage 1 consultation, EBCI requested that native cane be used as a restoration plant species because native cane is an important element of EBCI culture.  WNCA in a letter to the Commission dated March 15, 2004 state their concerns for riparian habitat and stream bank stabilization when the dam is breached.

In a letter dated March 8, 2004, NCWRC recommends that should access to the powerhouse be eliminated for the colony of little brown bats, provisions be made to protect their habitat, or provide replacement habitat.  NCWRC further recommends that large trees within the project boundary not be removed in order to provide roosting and nesting habitats for wildlife including bats and wood ducks.  During Stage I consultation NCWRC in a letter dated May 14, 2004, recommend that surveys of the Dillsboro powerhouse be conducted for bats and a method for removal prior to demolition of the powerhouse be devised.  Additionally, suitable bat boxes should be constructed and installed in the vicinity of the powerhouse prior to demolition of the powerhouse.  The Community Stakeholders SA recommends that Duke remove and relocate all bats from the Dillsboro powerhouse; and construct and install bat houses along the Tuckasegee River upstream and downstream from Dillsboro dam in sufficient number to accommodate the existing bat population using the Dillsboro powerhouse.

During Stage I consultation the NCDENR, Natural Heritage Program commented in a letter dated August 12, 2003, that it is imperative that strict precautions be taken to protect the eastern hellbender, a state and federal species of concern, from any potential effects prior to dam removal.

Our Analysis

Removal of the dam would affect the existing plant communities and cover types established along the shoreline and riparian areas of the reservoir and river in the short term.  The disturbance resulting from the release of sediments and loss of pond elevation would alter the existing vegetation structure and re-deposit sediments in new areas.  Vegetation cover in riparian areas and on established sand/mud bars would be affected.  These areas would re-establish in areas with appropriate conditions after the entire riverine system adjusts and stabilizes to the new water regime.  Dam removal also would allow the potential establishment of wetland areas in new sediment deposits along the restored river segment.  Emergent and scrub-shrub wetlands would pioneer and /or re-establish where abundant moisture, soil conditions and the seed bank within the existing soil allow.  

The creation of new areas of riparian and wetland habitat resulting from dam removal would potentially allow aquatic species of wildlife such as amphibians, waterfowl and wading birds, mink, river otter, and beaver to colonize the areas increasing the abundance and variety of wildlife not currently experienced in the Dillsboro Project area.  The upstream population of eastern hellbender should expand downstream into the new habitat areas.  

Dam removal may also result in some bank erosion as the drawdown of the reservoir is conducted.  Erosion of the stream banks could occur post-removal in flood conditions and other times of high flows, until streambank vegetation is reestablished.

Demolition of the powerhouse would cause a loss of roosting habitat for the existing colony of little brown bats and as potential roosting habitat for Indiana bat known to co-exist in colonies with little brown bats.  Constructing, locating, and maintaining bat boxes as proposed by Duke and recommended by NCWRC and the Community Stakeholders SA, for the existing population of little brown bats would mitigate for the loss of their current roosting habitat in the Dillsboro powerhouse; however, there is no certainty that the bats would successfully use the boxes provided

The eastern hellbender population downstream of the dam may experience temporary short-term effects due to sediment releases downstream; however, riverine habitat comprised of rocky substrates, its preferred habitat, should increase as the reach of river is restored through the former reservoir area.  Because the eastern hellbender is located both above and below the dam, it is expected that the species would colonize the newly created riverine habitat post dam removal on its own.  No relocation or other mitigation has been proposed or requested.  The existing eastern hellbender population would benefit from improvements in suitable habitat (rocky substrate), increased flow and aeration and as habitat is recolonized an increase in prey items.  Repopulation of eastern hellbender in the restored riverine stretch of the Tuckasegee River should also occur post-demolition.

Post-removal monitoring agreed to by Duke would provide a comparison of the changes to the biological resources in the project area; more specifically, the changes to bank and shoreline stabilization, the success of re-vegetation, and changes to riparian areas.  Monitoring would also provide information on any colonization of non-native plants and/or wildlife species.  Monitoring of stream banks and erosion after dam removal and completing necessary stabilization and/or plantings would avert major effects on riparian habitat.  

Full removal of Dillsboro dam would restore riparian habitat, potentially create new wetland areas, and thereby enhance terrestrial habitat in the Dillsboro Project area.  Monitoring of the changes in vegetation cover, species composition and potential colonization of non-native species would allow for a measure of progress of the terrestrial resources specific to the river restoration in the project area.  

Bryson Project
The Bryson Project’s ROR operations result in modest reservoir-level fluctuations (currently +/- 6 inches) which could affect both wetlands and wildlife that uses the shorelines by affecting the distribution and survival of water-dependent plant species.  

Duke proposes to provide more stable hydrological regimes through the installation of a PLC to maintain water levels and to provide minimum flow equal to the September median flow (204 cfs), or inflow, if less during reservoir refill periods following necessary maintenance drawdowns.  Duke would also provide riparian enhancement projects with funding to protect fish and wildlife habitat directly and/or educate landowners and school children on the importance of healthy riparian areas.  Further, Duke would provide Swain County Soil and Water Conservation Districts with funding to implement initiatives for physical improvements to water and soil resource protection, improve soil or water conservation programs, and to educate landowners and school children on proper soil and water conservation practices throughout all counties in the project area (section 6.7 of the TCST SA).  Duke would continue to implement the Project Reservoir and Land Management Plan along with the Shoreline Management Program that provides vegetation management requirements and shoreline management guidelines for shoreline protection/enhancement.  Duke has further proposed to enhance the current and future wood duck population in the Project area by constructing, placing, and maintaining wood duck boxes in consultation with NCWRC, FWS, and other interested parties.   
In a letter to the Commission dated March 12, 2004, FWS stated that the riparian and shoreline areas provide habitat for amphibian reproduction among many other ecological functions.  The riparian and shoreline areas are necessary for the O&M of the project and for protection of environmental resources.  FWS stated that since the project has affected the natural riparian functions and conditions on the Oconaluftee River, waterfowl have been affected.  

In a letter to the Commission filed January 5, 2004, BIA stated that the Bryson Project may have an effect on wetland habitats and may affect the water quality and quantity in the surrounding area.  In a letter to the Commission filed March 8, 2004, NCWRC stated that there are important wetland habitats within the project boundaries that are important for a number of species.  
In its March 18, 2005, letter, NCWRC recommends that wetlands should remain within the project area and be fully protected from the development within and adjacent to the project.  In their letters, FWS (March 18, 2005), NCWRC (March 18, 2005), and NCDENR (March 21, 2005), agree with the Duke proposals for reservoir levels and flow requirements.  In addition, FWS and NCWRC also agree with the above proposals for habitat enhancement.  

In their SA, the Community Stakeholders recommend that Duke provide funding to SWCD for the improvement of soil or water conservation programs and to SWCD for the development, maintenance, and improvement of water-related environmental enhancement and mitigation projects, (e.g., stream and lakeshore bank stabilization, protective plantings).  Further, the Community Stakeholders SA contains recommended vegetation management requirements as part of their shoreline management recommendations that closely follow those proposed by Duke. 

Our Analysis

The proposed changes to the project operating parameters would reduce water level fluctuations in the reservoir.  Operating using the PLC would restrict fluctuations to +/- 0.1 foot.  The existing wetlands were established with current reservoir fluctuations (+/- 0.5 foot), as proposed, the new operating regime would provide a stable hydrology for wetland plants and for wetland-dependent wildlife species.  Stabilizing the flow regimes in a strict ROR mode also provides for a more stable and seasonal streamflow for the protection of downstream wetlands and their use by wildlife.
Duke’s proposal to provide funding for a variety of programs for the benefit of soil, water, and riparian resources would improve the condition of water and soil resources and protection programs in Jackson County and improve the education programs to improve conservation practices.  Duke’s proposal would provide funding to enhance riparian habitat to protect fish and wildlife habitat and improve riparian education programs which could be beneficial to terrestrial resources as a whole.  However, the proposed measure does not specify project or specific locations where enhancement would occur.  It is possible, and likely, that these measures would occur outside the project boundary.  
Construction and placement of nest boxes for wood ducks, as proposed by Duke, would provide habitat for wood ducks in the project area, providing some habitat that may not exist because of project operations.  Additionally, the Shoreline Management Program, including the shoreline management guidelines, as proposed by Duke and recommended by the Community Stakeholders in their SA, contains requirements to protect riparian wildlife corridors on Duke property within the project boundaries.  The requirements of the guidelines include restrictions on piers/docks, shoreline stabilization measures, and excavation in certain vegetated and shoreline areas.  Restricting activities in these areas would also provide protection of foraging and nesting habitat for a variety of terrestrial wildlife, waterfowl, and migratory birds.  

Minor effects from the future development of the canoe access and portage discussed in section V.C.7, Recreational Resources, would occur due to the removal of some vegetation along the river and reservoir shoreline.  Revegetation with native plant species would occur at the conclusion of construction activities.

c.
Unavoidable Adverse Effects:
A small amount of vegetation may be lost permanently as a result of the construction of the proposed wildlife viewing platforms at the East Fork Project.  Minor short-term effects from construction of wildlife viewing platforms at the East Fork Project (see section V.C.7, Recreational Resources) would also occur due to the removal of some vegetation during construction and installation.  Revegetation with native plant species should occur where necessary at the conclusion of construction activities.  Removal of Dillsboro dam would result in a short-term release of sediment downstream.  As a result, vegetation, wetlands, and the eastern hellbender would be temporarily affected until the riverine system becomes reestablished through this stretch.  There would be no other unavoidable adverse effects at any of the Tuckasegee Projects.
5.
Threatened and Endangered Species

a.
Affected Environment:
We discuss federally listed threatened or endangered species found to occur in the project areas in the following section.  PETS not listed as either state or federal endangered or threatened are discussed in sections V.C.2, Aquatic Resources, and V.C.4, Terrestrial Resources.  
The FWS letter filed January 10, 2005, provided a list of species considered threatened or endangered that may occur in the project areas.  The applicant conducted surveys of the project area to locate and identify species from the FWS list.  These surveys did not locate the following species from the FWS’ list either in the project areas or in recent reports:  bald eagle, littlewing pearlymussel, Cumberland bean, green pitcher plant, small whorled pogonia, Carolina northern flying squirrel, eastern cougar, spruce-fir moss spider, and the noonday globe.  Therefore, we determined that the actions proposed in this EA are not likely to adversely affect these species, precluding the need for formal consultation under section 7 of the ESA, as amended (16 U.S.C. 1531 et seq.). 
East Fork, West Fork, and Bryson Projects

Duke reviewed lists of PETS compiled from applicable NCNHP county species lists, herbaria and museum collections, personal communications, and literature provided by FWS, NCWRC, and the FS.  Review of the lists and further consultation with the agencies resulted in surveys for rare, threatened, or endangered and PETS mussels, bats, birds, and amphibians in the project areas.  

Although there were no federally listed species in the immediate vicinity of the East Fork, West Fork, and Bryson projects, one freshwater mussel, the federally listed endangered Appalachian elktoe mussel (Alasmidonta raveneliana), has been documented in the main stem of the Tuckasegee River about 15 river miles downstream of the East and West Fork projects and above the Dillsboro Project.  Low to moderate potential roosting habitat for the federally endangered Indiana bat (Myotis sodalist) was found within the East Fork Project; however, no maternal or nursery habitat nor bats were found during surveys.  No potential Indiana bat habitat exists at the West Fork and Bryson projects.  Therefore, this species was eliminated from further analysis for the East Fork, West Fork, and Bryson projects.
Dillsboro Project

Mussels:  Historically, the Appalachian elktoe mussel was known from the majority of the rivers and larger creeks in the Tennessee River system in North Carolina and the Nolichucky River in Tennessee.  Currently, the Appalachian elktoe has a very fragmented, relict distribution.  In the Tuckasegee River, Appalachian elktoe mussels are in scattered reaches of the main stem from below the town of Cullowhee downstream to Bryson City.  
The Appalachian elktoe has a thin, kidney shaped shell, and grows to approximately 3.2 inches long.  The life span and many other aspects of this mussel’s life history are presently unknown.  However, anecdotal observations suggest that it is relatively fast growing and short-lived, about 10 years.  The reproductive cycle of the Appalachian elktoe is similar to that of other native freshwater mussels.  The females retain the fertilized eggs in their gills until the larvae (glochidia) fully develop.  The mussel glochidia are released into the water, and within a few days they must attach to the appropriate host species of fish, which they parasitize for a short time while they develop into juvenile mussels.  Historically, the only known host fish for the Appalachian elktoe were mottled sculpin and banded sculpin.  More recent efforts have identified additional host species including several darters and dace, species of stoneroller, and hogsucker species (Layzer, 2004).

The Appalachian elktoe is known to inhabit relatively shallow, medium-sized rivers and large creeks with cool, well oxygenated, and moderate to fast-flowing water generally at depths of less than 3 feet.  It is found in a variety of substrate types including gravel mixed with cobble and boulders; in cracks in bedrock; and in relatively silt-free, course sand.  Substrate stability appears to be critical to the Appalachian elktoe, and it is seldom found in stream reaches with excessive accumulations of silt or other shifting substrata.  

FWS approved a recovery plan for the Appalachian elktoe and designated critical habitat for the species in 1996 (FWS, 1996).  The plan’s goals include the maintenance of the North Carolina population and the protection of all remaining habitat from present and future threats.  Goals include the future restoration and maintenance of the species in its historic range in the Little Tennessee, French Broad, and Nolichucky rivers and finally, removal of this species from its federally listed status.  

In addition to riverine locations identified in the recovery plan, a survey was conducted in 1997 reported by NCWRC and reported again in 2002 by TVA, which identified live Appalachian elktoe in the Tuckasegee River above and below Dillsboro dam.  As a result, FWS updated the designation of critical habitat for the Appalachian elktoe in 2002.  The new critical habitat designation for the Tuckasegee River now encompasses about 21 miles of the main stem of the Tuckasegee River from the North Carolina State Route 1002 bridge in Cullowhee, Jackson County, downstream to the North Carolina Highway 19 Bridge, north of Bryson, Swain County, North Carolina.  

The Dillsboro Project is within the critical habitat and supports one of only three known surviving populations of this species in the Little Tennessee River system.  The multiple developments of the East and West Fork projects are, however, upstream of the designated critical habitat.  The Bryson Project is located on the Oconaluftee River, a tributary that is not known to contain Appalachian elktoe (Fraley, 2002).  

The Appalachian elktoe was the most abundant species collected at the Dillsboro Project during the 2001 freshwater mussel surveys (representing nearly 95 percent of the total catch).  A relatively large population (n=41; CPUE=4.4) of Appalachian elktoe is present at locations up to 300 feet below the dam.  However, most of the downstream individuals were collected between 100 and 300 feet below the dam on the center-left bank.  Upstream populations of the mussel were smaller (n=14; CPUE=3.5).  A 2004 survey identified nine fish hosts for the Appalachian elktoe; eight of which were collected in large numbers upstream and downstream of Dillsboro dam. 

Mammals:  PETS surveys were conducted to determine the presence/absence of suitable habitat for the federal listed endangered Indiana bat.  Indiana bats require large trees used as roosts, an open canopy that allows solar warming of roost sites, and an open uncluttered understory that can be used for travel and foraging (ESI, 2002).  The bat's optimum foraging habitat is along streams where mature trees overhang the water.  During the summer, females roost in small brood colonies in hollow trees or under exfoliating bark.  Adult females use the same habitat to roost during the day and to raise young.  

Results of the bat habitat surveys at the Tuckasegee Project found evidence of bat use and suitable habitat for nursery colonies of Indiana bat at the Dillsboro Project.  Surveys of habitat in the other project developments indicated a lack of potential habitat for a maternity colony of Indiana bats due to the absence of large potential roost trees and snags, and few travel/foraging corridors.  
Bats have been known to roost in the Dillsboro powerhouse.  During the surveys, Dillsboro powerhouse contained an estimated 500 bats and a significant presence of bat droppings inside and outside the powerhouse.  ESI (2002) confirmed the species of bat using the powerhouse as the little brown bat during a brief sampling effort.  As a result of the sampling effort, 55 little brown bats were captured; however, no evidence of Indiana bat or any of the other PETS were found.  

The Dillsboro project area is considered to provide habitat of a moderate quality for a maternity colony of Indiana bats based on the presence of medium-sized roost trees, travel corridors and the existing colony of little brown bats.  Because Indiana bats are known to occasionally cohabit in roosts with little brown bats, the Dillsboro powerhouse may potentially provide the same conditions for Indiana bats and little brown bats to form coexisting, and intermixing, maternity colonies (ESI, 2002).    

There are no other documented federally listed threatened or endangered species known to occur within the Tuckasegee project area that would be affected by the continued or proposed operation of this project.

b.
Environmental Effects:
East Fork, West Fork, and Bryson Projects

Duke completed surveys for specific PETS in the project areas.  Although no federal or state listed rare, threatened, or endangered species were identified at East Fork, West Fork, or Bryson, the potential exists for the presence of future species based on the available habitat.  Duke proposes to consult with NCWRC and FWS per the requirements of the ESA should any rare, threatened, or endangered species be located in the future.

FWS stated (letter from B.P. Cole, Field Supervisor, FWS, to M.R. Salas, Secretary, FERC, dated March 18, 2005) it was concerned about the current project operations at the Dillsboro Project and its potential adverse effects to the Appalachian elktoe and its designated critical habitat.  According to FWS, surveys are needed in appropriate habitats upstream of the reservoirs, in reservoirs, downstream of the reservoirs, and within project lands.  

Our Analysis

Surveys and observations resulted in no data indicating the presence of any PET species within the East Fork, West Fork, or Bryson project areas.  Should a PET species be found, communication and consultation with the agencies including FWS and NCWRC would be recommended.  

Project Operations

Duke does not propose any specific measures in the East or West Fork projects relating to the Appalachian elktoe mussel.  However, the final instream minimum flow releases for the projects, as proposed in the TCST SA, could protect habitat for the Appalachian elktoe by providing minimum flows into the East and West Forks of the Tuckasegee River.  

Duke proposes to operate the Bryson Project in strict ROR operation and continue to implement its shoreline management guidelines.  

FWS commented (letter from B. Cole, Field Supervisor, FWS, to the Commission, dated January 7, 2005) that operation of the East Fork, West Fork, and Bryson projects may have both direct and indirect effects on the Appalachian elktoe, and may lead to modifications of designated critical habitat.

Jackson County Government stated (letter from P. Nolan, Esq., Attorney for the Jackson County Government, to the Commission dated January 10, 2005) that the coldwater releases from the East Fork Project have an adverse effect on the Appalachian elktoe, which may be the limiting factor for it not being found further upstream than the Caney Fork.

FWS (letter from B. Cole, Field Supervisor, FWS, dated March 18, 2005) expressed concern with the current ROR operation at the Bryson Project and its potential adverse effects on federally listed aquatic species.  

Our Analysis

The TCST SA would provide mitigation of project effects on threatened or endangered species, as well as on other aquatic community components.  The operational changes Duke proposes at the East Fork, West Fork, and Bryson projects, such as minimum flows to bypassed reaches and the LIP, should have no additional detrimental effects on PET species because the ranges of flows are within current operational ranges.  Maintaining minimum flows and minimizing water level fluctuations promotes stability along the shoreline and creates stable habitat conditions for sensitive botanical and wildlife resources within the project area.  These measures could potentially improve the constituent elements associated with the Appalachian elktoe critical habitat located downstream of the Bryson Project in the Tuckasegee River.
Dillsboro Project

Removal of Dillsboro Dam

Duke’s combined EA and biological assessment (Duke, 2004i) contains an analysis of the effects of partial and full removal of Dillsboro dam.  As a result of this assessment, Duke proposes to relocate the downstream population of the federally endangered Appalachian elktoe mussels to upstream of the existing dam prior to the dam removal.  After consultation under the ESA and completion of an incidental take statement, Duke would initiate a plan for relocating the population.  This includes laying out a sampling grid, conducting sequential depletion surveys, capturing the mussels from below the dam and relocating them to the upstream shoal area, where a population of mussels already resides.  

FWS (letter from B. Cole, Field Supervisor, FWS, dated March 18, 2005) states that the proposed decommissioning of the Dillsboro Project may result in both direct and indirect effects on the Appalachian elktoe and may lead to modifications of designated critical habitat within the project area.  FWS states that the proposed decommissioning could restore the constituent elements of critical habitat for the approximately 0.8-mile affected reach of Tuckasegee River.  

Fish and Wildlife Associates, Inc, also expressed concern in its letter (FWA, Inc., to the Commission, dated April 29, 2005) about the survival of relocated mussels to an upstream location.  It recommends development of mitigation measures to address the situation if relocated mussels do not survive once moved to an upstream location or the Appalachian elktoe located further downstream of the dam (e.g., beyond 300 feet) that are not relocated are negatively affected by the demolition.

Jackson County Government (letter from P. Nolan, Esq., Attorney for the Jackson County Government, to the Commission, dated January 10, 2005) stated that the Commission needs to determine what will be an acceptable level of mortality for Appalachian elktoe mussels from the Dillsboro dam removal and sediment releases.  

NCWRC (letter from C. Goudreau, Hydropower Relicensing Coordinator, NCWRC, to the Commission, dated March 8, 2004) listed the rare, threatened, or endangered species that would be affected in the Dillsboro dam removal, which included the federal listed endangered Appalachian elktoe and the North Carolina state listed species of special concern, wavyrayed lampmussel (already discussed in section V.C.3, Aquatic Resources).  The Appalachian elktoe and wavyrayed lampmussel are found both upstream and downstream of the Dillsboro Project.  

American Rivers (letter from Andrew Fahlund, senior Program Director, dated July 6, 2004) stated that it supports a phased demolition of the dam to minimize effects on downstream biota.  Fish and Wildlife Associates, Inc. (letter from J. Boaze, to the Commission, dated April 29, 2004) expressed concerns that the cold water upstream of the dam that would be allowed downstream following removal would adversely affect Appalachian elktoe mussels below the dam.

WNCA (letter dated January 10, 2005) expressed concerns for the survival of freshwater mussels following their relocation to another location in the watershed, as well as their ability to stabilize in the new habitat.  

In its March 15, 2005, letter, FWS agrees with Duke’s proposals for the protection of the Appalachian elktoe.  Interior (March 11, 2005) also agrees to the proposed protection of the Appalachian elktoe.  Subsequently, FWS recommended a biological assessment on the effects of the new licenses on threatened and endangered species in general, and on the Appalachian elktoe in particular.  In addition, Interior also recommended that Duke complete an interagency consultation as required by the ESA.  

Our Analysis

The surrender of Duke’s Dillsboro license and removal of the dam would restore some natural riverine habitat and permit access to upstream areas by disjunctive populations that are segregated by Dillsboro dam.  Restoration of riverine habitat that has been inundated by the Dillsboro impoundment would benefit the populations of the Appalachian elktoe in the Tuckasegee River.

Relocating Appalachian elktoe from the Tuckasegee River from immediately downstream of Dillsboro dam to an upstream location would minimize the effects of dam removal (e.g., increases in turbidity, sediment volumes, and velocities) on this existing population.  For relocation studies in the early 1990s, species survival post-relocation was relatively low.  Other more recent studies have been more successful, due in part to additional research conducted on freshwater mussels that provided insight into habitat requirements. 

A plan outlining the specific objectives and methods for moving these populations would be required in consultation with federal agencies and the Commission to ensure that ESA section 7 requirements are met.  Annual monitoring for survival and mortality associated with the relocation and fecundity would be submitted to resource agencies and the Commission.  Any relocation plan for Appalachian elktoe should consider the following criteria:  (1) a relocation area that reflects the existing habitat (substrate and velocity) and water quality, (2) minimization of the time that mussels are exposed to extreme conditions (e.g., out-of-water exposures, air temperatures, sunlight) during relocation, and (3) avoidance of overcrowding by creating densities similar to those calculated from the original location.  If relocated mussels do not survive, or if downstream populations are adversely affected by dam demolition, restoration of lost populations should include juvenile propagation and/or release of host fish that are encysted with Appalachian elktoe glochidia. 

A phased demolition would be the best approach for minimizing effects on downstream Appalachian elktoe and their habitat.  The removal and relocation of the Appalachian elktoe population located immediately downstream of the dam to an upstream location prior to the demolition would reduce the risk of water quality changes (e.g., suspended sediment and temperature changes) affecting that particular population.  

Duke should continue to support the restoration efforts for this and other sensitive species affected by the project dam removal and contribute to the FWS recovery efforts for these species.

Sediment Transport and Management 

Duke's proposal to demolish and remove Dillsboro dam and powerhouse would affect sediment movement in the Tuckasegee River.  Duke proposes to manage sediment during Dillsboro dam removal by allowing sediment transport out of the reservoir following excavation of a notch in the dam.  After equilibrium of flow, short-duration high flows would be released from upstream projects to flush remaining sediments downstream under high velocity conditions.  Duke proposes a 2-year monitoring plan; however, additional years of monitoring may be necessary.

NCWRC, in a letter dated May 11, 2004, expresses support of the implementation of monitoring plans during all phases of the dam and powerhouse removal and requests freshwater mussel monitoring that includes Appalachian elktoe, wavyrayed lampmussel, and any other mussel species that may be relocated.  FWS, in a letter dated May 12, 2004, also recommend a detailed monitoring plan for at least 5 years.

During consultation, stakeholders identified sediment issues as a primary concern.  It was suggested that alternatives for stabilizing sediments above the impoundment be considered and that direct flushing of these sediments is not an acceptable option due to the downstream population of Appalachian elktoe.  American Rivers (letter from S. McClain to the Commission, dated January 10, 2005) expressed concerns about the sediment quantity stored in the impoundment behind Dillsboro dam.  It recommends the use of a sediment transport model to examine sediment dispersal at varying levels of dam structure, flow velocities, and depth of sediment deposits to assess how these deposits may affect Appalachian elktoe. 

Our Analysis

Sedimentation can have a direct effect on downstream biota, particularly sessile organisms such as freshwater mussels.  Large quantities of sediment can deposit on mussels and suffocate juveniles and adults.  While mussels do protect themselves from contaminants (e.g., turbidity, metals, pesticides) by closing their valves, the settled material can create conditions that are inimical to long-term survival.  Sethi et al. (2004) found that mussel communities downstream of a dam removal project were often buried under 4 to 8 inches of silt and could not survive.  However, these communities were nearly 1,500 feet downstream of the dam, where deposition was likely for this body of water.  

Sediment transport models conducted in 2004 indicate that all sediment stored in the Dillsboro reservoir can be washed downstream.  The magnitude and duration of Appalachian elktoe exposures to sediment calculated from the sediment transport model, indicates that impounded sediment would move through the reservoir and downstream sections quickly, with no retention and that settlement of these particles would likely not occur within 16 miles of the dam.  A 2-year frequency flood could convey the entire volume of sediment in the reservoir in 2 days, and the fine grains (silt and sand particles) would be carried 7 river miles downstream without deposition.  

Endangered mussels in the Dillsboro Project area were found from 100 to 300 feet below the dam and as indicated in the sediment transport model, deposition is not likely to occur in that reach.  Relocation of the mussels prior to the removal of the dam, as already discussed, would eliminate concerns regarding sedimentation effects
The removal of Dillsboro dam would allow about 8 miles of the Tuckasegee River to be restored to pre-dam riverine conditions.  With reported reproducing populations of Appalachian elktoe upstream of the dam, it is likely that this species and its host fish would recolonize the habitat downstream of the dam and produce a viable population.  The increase in available habitat would improve the overall abundance of the Appalachian elktoe and contribute to the FWS recovery efforts for the species.  

Although relocation efforts should allow most of the mussels to survive dam removal, it is likely that some would be lost.  As a result, the removal of Dillsboro dam would be likely to adversely affect the Appalachian elktoe mussel.  Overall, however, the relicensing of the projects, including the removal of the dam, would be beneficial to the mussel due to the increased riverine habitat from dam removal and minimum flows.
Removal of Dillsboro Powerhouse

Duke proposes to remove the Dillsboro powerhouse as part of the license surrender of the Dillsboro Project.  Prior to the dismantling of the powerhouse as proposed, Duke proposes to erect bat houses in the general vicinity of the powerhouse to provide alternative habitat for displaced bats currently residing at or near the project.  It would also net and relocate any bats that remain in the powerhouse before dismantling begins.  Duke also proposes to refrain from tree harvesting around the Dillsboro reservoir to preserve potential roost sites for the Indiana bat.

FWS recommends protection of potential roosting habitat for Indiana bat and requests that Duke construct and place bat boxes to provide potential habitat for Indiana bat and other bat species in the project area.  

Our Analysis

Bat survey results indicated that Dillsboro dam powerhouse contained an estimated 500 bats and a significant presence of bat droppings inside and outside the powerhouse.  ESI (2002) confirmed the bats using the powerhouse were little brown bat.  Although no evidence of any of the PETS bats were found, Indiana bats are known to occasionally cohabit in roosts with little brown bats.  As such, the Dillsboro powerhouse may potentially provide the same conditions for Indiana bats and little brown bats to form coexisting, and intermixing, maternity colonies.

Protection of potential roosting habitat for Indiana bat and construction and placement of bat boxes will provide habitat for this species in the project area.  Duke’s shoreline management plan contains requirements to protect riparian wildlife corridors on Duke property within the project boundary.  The riparian banks within the project boundaries should be maintained and that the dead or dying trees near the water edges should not be removed or disturbed.  Duke should consult with FWS and the Interior if an emergency requires an action to the contrary.  The project, with the inclusion of these measures in any new license, is not likely to adversely affect the Indiana bat, precluding the need for formal consultation under section 7 of the ESA, as amended (16 U.S.C. 1531 et seq.).

c.
Unavoidable Adverse Effects:
The continued operation of the East Fork, West Fork, and Bryson projects should result in no unavoidable adverse effects on the threatened Appalachian elktoe mussel, and the relocation of the population downstream from Dillsboro dam to an upstream location of similar habitat should minimize mussels lost during dam removal.  However, there could be a small percentage of Appalachian elktoe mussels overlooked during the relocation procedures.  These would likely be young individuals not easily observed during collection, and these would constitute unavoidable losses (incidental take), for which Duke would require a permit under the ESA.

Monitoring of relocated mussel populations at the upstream station would be necessary and should include observations of survival and population recruitment at the upstream relocated station, and recolonization of the mussels into the restored riverine habitat downstream (immediately below Dillsboro dam).
6.
Land Use and Aesthetics 
a.
Affected Environment:
Land Use

East Fork Project

The East Fork Project is located on the east fork of the Tuckasegee River in Jackson County in southwestern North Carolina.  The project consists of the Tennessee Creek, Bear Creek, and Cedar Cliff developments.  The Tennessee Creek development includes the Tanasee Creek reservoir, with 40 acres of surface area and almost 4 miles of shoreline, and Wolf Creek Lake, with 183 acres of surface area and 8 miles of shoreline.  The Bear Creek development includes Bear Creek Lake with 476 acres of surface area and 16 miles of shoreline.  The Cedar Cliff development includes Cedar Cliff Lake with 121 acres of surface area and 5 miles of shoreline.  

Duke owns the project reservoirs and all of the lands within 10 vertical feet of their full pool elevation.  Approximately 3 miles of the shoreline at the north end of Wolf Creek Lake, 2 miles of the southern shoreline of the Tanasee Creek reservoir, and 2 miles of the southern shoreline of Bear Creek Lake adjoin the Nantahala National Forest, and management of these NFS lands is subject to the Nantahala National Forest Land and Resource Management Plan (LRMP) (see discussion of LRMP below).  

Duke currently maintains its land in its natural vegetated state at all of the East Fork Project reservoirs except that it allows limited clearing of the buffer zone at Wolf Creek Lake to provide access and improved views of the lake for adjacent property owners.  The majority of activities occurring within the East Fork Project boundary are subject to Duke’s management oversight and approval.  Management of privately owned lands outside of the project boundary is at the discretion of the individual property owners.  There is limited residential development along the western shoreline of Wolf Creek Lake and in the immediate vicinity of Cedar Cliff Lake.  There has been very limited development in the immediate vicinity of Bear Creek Lake.

The Nantahala National Forest LRMP was approved in 1987 and prescribes land management measures for NFS lands within or administered by the Nantahala National Forest.  There have been six amendments to the LRMP.  NFS lands adjoining Wolf Creek Lake are included in management areas 4A, 4C, and 4D, which all provide for high levels of scenic quality and opportunities for non-motorized recreation use.  NFS lands adjoining Tanasee Creek reservoir are included in management area 4D, which provides for high levels of scenic quality and opportunities for non-motorized recreation use.  NFS lands adjoining Bear Creek Lake are included in management area 4C, which provides a high level of scenic quality and opportunities for non-motorized recreation use area; 5, which provides large blocks of backcountry where visitors are unlikely to encounter other people and there is little evidence of human use except for recreation use; and 13, which includes special interest areas.  
The major road in the vicinity of the East Fork Project is NC State Highway 281 which extends in a generally southeasterly direction from the confluence of the east and west forks of the Tuckasegee River and along the northeastern shoreline of Cedar Cliff Lake, along the northern shoreline of Bear Creek Lake, along the southwest shoreline of Wolf Creek Lake, along the northern and eastern shorelines of Tanasee Creek reservoir, and then beyond the project boundary.  Other roads in the project vicinity include NC State Road 1137 (or Bear Lake Road), which leads to the Bear Creek Lake Public Boating Access Area located on Duke land; NC State Road 1135 (or Shook Cove Road), which provides access to both the south side of Cedar Cliff Lake, including the Cedar Cliff Lake Public Boating Access Area located on Duke land, and the south side of Bear Creek Lake, including the Bear Creek dam and powerhouse; and other gravel roads used to access the Cedar Cliff dam, powerhouse and switchyard, the Tanasee Creek dam and powerhouse, and the Wolf Creek dam and powerhouse.  NC State Highway 107 is west of the East Fork Project.

West Fork Project

The West Fork Project is located on the west fork of the Tuckasegee River in Jackson County in southwestern North Carolina.  The project consists of the Tuckasegee and Thorpe developments.  

The Thorpe development includes Lake Glenville with 1,400 acres of surface area and 27 miles of shoreline.  Duke owns Lake Glenville and all of the lands within 10 vertical feet of the full pool elevation, and it allows minimal disturbance of the land inside the buffer zone for improving views of the lake and providing access to the lake.  All of the activities occurring within the project boundary are subject to Duke’s management oversight and approval.  Management of privately owned lands outside of the project boundary is at the discretion of the individual property owners.  There are about 570 homes along the shoreline of Lake Glenville, which equates to about 21 houses per mile of shoreline, or around one home every 250 feet.  The undeveloped shoreline of Lake Glenville consists of pine and mixed pine hardwood forests.  Pine Creek, Norton Creek, Hurricane Creek, and Mill Creek flow into the reservoir over small waterfalls.

The Tuckasegee development includes Tuckasegee Lake with 8 acres of surface area and just over 1 mile of shoreline.  In addition to the project reservoir, Duke owns all of the lands within 10 vertical feet of the full pool elevation.  All activities occurring within the project boundary are subject to Duke’s management oversight and approval.  Duke’s land is currently maintained in its natural vegetated state.  There is no development on or designated public access to the reservoir.  

The major road in the vicinity of the West Fork Project is NC State Highway 107 which extends from the north end of the project boundary located just south of the intersection of NC State Road 1132, paralleling the eastern shoreline of the west fork of the Tuckasegee River, Tuckasegee dam and reservoir, and Lake Glenville and then beyond the project boundary.  Other roads in the vicinity of the project include NC State Road 1157 (or Pine Creek Road), which provides access to the following project facilities located on Duke land on Lake Glenville:  the Powerhouse (or Low Water) Public Boat Access Area, Thorpe dam, the Pines Day Use Area, and the Pine Creek Public Boating Access Area located at the northwest corner of Lake Glenville.  A gravel road to the west off of State Road 107, just south of the community of Tuckasegee, provides access to the Tuckasegee powerhouse.  Several gravel roads, including NC state roads 1154, 1147, 1146, and 1144 extend from NC State Road 1145 to provide access to the western shore of Lake Glenville.  Several private roads located between NC State Road 1145 and Lake Glenville are used by landowners to access their private property.  
East Fork and West Fork Projects

On October 10, 1997, the Commission concluded that a lake and shoreline management policy filed by NP&L
 on September 16, 1997, for lands surrounding the reservoirs of the East Fork Project, as well as the West Fork and Nantahala projects, was consistent with the terms and conditions of the East Fork, West Fork, and Nantahala project licenses.  NP&L intended that the lake and shoreline management policy would go into effect on January 1, 1998.  The 1997 lake and shoreline management policy provided guidance on the use of shoreline property at Duke projects in the Nantahala area, including the consequences of any violations of these policies.  The policy provides detailed information on lease requirements and use restrictions for owners of property adjoining Duke’s property.  The policy also provides guidance on piers, docks, ramps, steps, and retaining walls that permit holders may install.

Dillsboro Surrender
The Dillsboro Project is located on the Tuckasegee River in Jackson County in western North Carolina approximately 20 miles downstream of the East and West Fork projects.  The Dillsboro Project is located within and adjacent to the town of Dillsboro, a small tourism-based community of approximately 200 residents.  The project is located entirely on private land but is within 2 miles of a portion of the Nantahala National Forest.  There are 17 acres of land within the project boundary, and all of it is owned by Duke.  The surface area of the Dillsboro reservoir covers 15 acres, leaving 2 acres of Duke land around the powerhouse and immediately downstream of the dam.  The full pool elevation and the project boundary elevation are identical around the Dillsboro reservoir, and there is no annual drawdown.  All activities occurring within the project area are subject to Duke’s management oversight and approval.  Management of all lands outside of the project boundary is at the discretion of the individual property owners.

Major roads in the vicinity of the Dillsboro Project are U.S. Highway 441, NC State Highway 1359 (North River Road), and NC State Highway 1360 (Mockingbird Lane).  U.S. Highway 441 crosses the Tuckasegee River just downstream of Dillsboro dam; NC State highways 1359 and 1360 parallel the Dillsboro reservoir to the east and west respectively.  There are several roads near the project area in the town of Dillsboro.  

Bryson Project

The Bryson Project is located on the Oconaluftee River in Swain County of western North Carolina.  The project is located entirely on Duke land; approximately 1.5 miles of the northern and eastern shoreline of the project reservoir adjoins the EBCI Reservation, or Qualla Boundary (EBCI, 2002).  The project is located about 1.5 miles southeast of the Great Smoky Mountains National Park and 2.5 miles north of the Nantahala National Forest.  There are approximately 42 acres of land within the project boundary, and all of it is owned by Duke.  The surface area of Ela reservoir, the project impoundment, covers 38 acres, leaving 4 acres of Duke land around the powerhouse and immediately downstream of the dam as well as adjoining the full pond elevation contour.  Duke’s land is currently maintained in its natural vegetated state.  Residential development along Ela reservoir has increased in recent years.  All activities occurring within the project boundary are subject to Duke’s management oversight and approval.  Management of all lands outside of the project boundary is at the discretion of the individual property owners. 

Major roads in the vicinity of the Bryson Project are U.S. Highway 19 (or Ela Road) to the west of the project, Jess Nations Road to the east of the project, and U.S. Highway 19A to the south of the project.  Due to the orientation of Ela reservoir, U.S. Highway 19 is located near Bryson dam and the northern end of the project.  Several private roads located between U.S. Highway 19 and the reservoir are used by landowners to access their private property.  Access to Bryson dam, powerhouse, and reservoir is via NC State Road 1358 (Dam Road), a dirt road that extends along the eastern shore of the Oconaluftee River downstream to the dam (personal communication, L. Leatherman, Assistant Nantahala Area Relicensing Project Manager, Duke, Charlotte, North Caroline, and F. Green, Louis Berger, Tallassee, Alabama, dated March 3, 2005).  
Aesthetics

East Fork Project

The East Fork Project is located in a rural setting surrounded by forested mountains and wide river valleys historically used for agriculture approximately 10 to 17 miles southeast of the town of Sylva, the Jackson County seat.  The project includes four reservoirs:  Tanasee Creek reservoir, Wolf Creek Lake, Bear Creek Lake, and Cedar Cliff Lake.  The views from the project reservoirs include open areas, scattered residences, forested areas, and NC State Highway 281.  There are many views of the adjacent Nantahala National Forest, including Blackrock Mountain to the south and Charley Knob to the north, from within the project area.  These two mountains are over 4,000 feet in elevation.  Wolf Creek Lake and the Tanasee Creek reservoir are surrounded by steep forested slopes ranging up to 3,800 feet.  Round Mountain (4,200 feet) is located southeast of Tanasee Creek reservoir.  Bear Creek Lake is surrounded by steep forested slopes ranging up to 3,600 feet with Hickory Mountain (4,320 feet) located south of the reservoir.  Cedar Cliff Lake is surrounded by forested slopes ranging up to 3,600 feet.

The East Fork Project reservoirs are visible from only a few locations on NC State Highway 281 which extends along the north and east sides of Tanasee Creek reservoir, along the west side of Wolf Creek Lake, along the north side of Bear Creek Lake, and along the northeast side of Cedar Cliff Lake.  NC State Highway 281 crosses the top of the Wolf Creek dam, which is the only project dam easily visible from this road; the other project powerhouses and dams are not readily visible from NC State Highway 281.  The project is also visible from a few roads traversing the Nantahala National Forest.

Three of the four project reservoirs follow an operating curve throughout the year with a winter drawdown.  The winter drawdown at Wolf Creek Lake and Tanasee Creek reservoir is 17 feet; at Bear Creek Lake it is 7 feet.

Recreational use of the project is substantial, with most activity occurring at Wolf Creek, Bear Creek, and Cedar Cliff lakes.  Motor boating is the most common reported recreational activity in the project area.  

Three of the project reservoirs are bordered by NFS lands of the Nantahala National Forest.  The Nantahala National Forest LRMP provides guidelines for the preferred visual quality objectives (VQOs) of each management area.  VQOs, which are based on the degree of acceptable alteration permitted within the natural characteristic landscapes, are applied to all project proposals and activities on NFS lands.  The LRMP assigns three VQOs to the project area or lands influenced by project operations, including Retention, Partial Retention, and Modification (table 21).  
Table 21.
VQO classifications for East Fork Project Area.  (Source:  FS, 1994)

	VQO Designation
	Definition

	Retention
	Allows management activities that are not visually evident.  Activities may only repeat form, line, color, and texture found frequently in the characteristic landscape.  Changes in size, amount, intensity, direction, and pattern should not be evident.

	Partial Retention
	Allows management activities that remain visually subordinate to the characteristic landscape.  Activities may repeat form, line, color, and texture common to the characteristic landscape but changes in their qualities of size, amount, intensity, direction, and pattern remain visually subordinate to the characteristic landscape.  Activities may also introduce form, line, color, and texture found infrequently or not at all in the characteristic landscape, but they should remain subordinate to the visual strength of the characteristic landscape.

	Modification
	Human activities may visually dominate original characteristic landscape.  Vegetation and landform alteration must borrow from naturally established form, line, color, texture, and scale.


NFS lands along Wolf Creek Lake are included in Management Areas 4A, 4C, and 4D, and Retention, Partial Retention, and Modification are the VQOs prescribed for these areas.  NFS lands along Tanasee Creek reservoir are included in Management Area 4D and Partial Retention and Modification are the VQOs prescribed for this area.  NFS lands along Bear Creek Lake are included in Management Areas 4C, 5, and 13, and Retention and Partial Retention are the VQOs prescribed for these areas.  The aesthetics evaluation conducted by Duke indicated that the East Fork Project penstock and project transmission line do not currently meet the Nantahala LRMP VQOs.

The Tuckasegee River is classified as a Nationwide Rivers Inventory (NRI) segment from RM 15, at Bryson City, to RM 53, at the Cedar Cliff Public Access Area on Cedar Cliff Lake.  The northernmost project boundary of the East Fork Project is located at approximately RM 51.2, so approximately 1.8 miles of the East Fork Project is included in this section of the NRI.  The National Park Service determined that the Tuckasegee River was qualified to be included on the NRI because of its outstanding scenic, recreational, fish, wildlife, geological, and historical values.  The NRI describes the Tuckasegee River as a scenic, natural flowing stream that flows through the ancestral home of the Cherokee Indians and also states that this river segment has significant potential for recreational activities.  Under a 1979 Presidential directive, all federal agencies must seek to avoid or mitigate actions that would adversely affect one or more NRI segments (National Park Service, National Center for Recreation & Conservation website, www.ncrc.nps.gov/rtca/nri/, accessed on March 22, 2005).
The aesthetics evaluation conducted by Duke for the East Fork Project revealed that most study participants believe that the project area has high quality scenery.  Views of the project reservoirs without apparent human development were generally regarded as more aesthetically pleasing than those with development.  Generally speaking, people prefer higher lake levels over lower lake levels but, at the East Fork Project, the study results suggested that development activity on the East Fork reservoirs had a greater effect on aesthetic quality than varying lake levels.  More than half of the surveyed shoreline property owners identified trash as the least liked scenic feature.  

West Fork Project

The West Fork Project is located in a rural setting surrounded by forested mountains and wide river valleys historically used for agriculture, about 10 to 17 miles southeast of the town of Sylva, the Jackson County seat.  The project includes two reservoirs:  Lake Glenville and Tuckasegee Lake.  The views from the project reservoirs include open areas, scattered residences, forested areas, and NC State Highway 107.  There are many views of the nearby Nantahala National Forest, including Chestnut Mountain and Blackrock Mountain to the east of Lake Glenville.  These two mountains are over 4,000 feet.  The project reservoirs and dams are readily visible from NC State Highway 107, NC State Road 1157, and a few roads traversing the Nantahala National Forest.  

Lake Glenville follows an operating curve throughout the year with a peak winter drawdown of 20 feet.  During the summer recreation season (Memorial Day weekend through Labor Day weekend) the lake level is maintained at 2 feet below full pool.

Recreational use of the project is substantial, with most activity occurring at Lake Glenville where motor boating is the most common reported activity.  Bank fishing is the most popular recreational activity downstream of Lake Glenville on the west fork of the Tuckasegee River.  

The aesthetics evaluation conducted by Duke for the West Fork Project revealed that most study participants believe that the project area has high quality scenery.  Views of the project reservoirs without apparent human development were generally regarded as more aesthetically pleasing than those with development.  Generally speaking, people prefer higher lake levels over lower lake levels, but at the West Fork Project the study results suggested that development activity on Lake Glenville had a greater effect on aesthetic quality than varying lake levels.  The shoreline property owners and public access site users surveyed on Lake Glenville identified development as the least liked aesthetic feature.  

Dillsboro Surrender
The Dillsboro Project is located within and adjacent to the town of Dillsboro.  The project is surrounded by private agricultural and residential lands and the Nantahala National Forest, which, in this area, is mountainous and covered in forests.  The view from both the project reservoir and shoreline includes the national forest, several mountain peaks over 3,000 feet including Kings Mountain to the east and Black Mountain to the south, open fields, scattered residences, and maintained roads.  

The Dillsboro Project is visible from several roads traversing the Nantahala National Forest.  The Dillsboro powerhouse and dam are readily visible from U.S. Highway 441 and the Dillsboro reservoir is visible from NC State Highway 1359 (North River Road) and NC State Highway 1360 (Mockingbird Lane), which parallel the reservoir.  When water is flowing over Dillsboro dam, many individuals consider the view of the powerhouse and dam from U.S. Highway 441 very appealing.  Limited recreation occurs within the project area, but recreational use of the Tuckasegee River takes place upstream and downstream of the project.  Angling is the primary recreational activity in the Tuckasegee River upstream of the project and rafting and tubing are the primary recreational activities downstream of the project.

The Tuckasegee River is classified as a NRI segment from RM 15, at Bryson City, to RM 53, at the Cedar Cliff Public Access Area on Cedar Cliff Lake.  The Dillsboro Project, which extends from approximately RM 31.7 to approximately RM 33, is included in this section of the NRI.  The National Park Service determined that the Tuckasegee River was qualified to be included on the NRI because of its outstanding scenic, recreational, fish wildlife, geological, and historical values.  The NRI describes the Tuckasegee River as a scenic, natural flowing stream that flows through the ancestral home of the Cherokee Indians and also states that this river segment has significant potential for recreational activities.  Under a 1979 Presidential directive, all federal agencies must seek to avoid or mitigate actions that would adversely affect one or more NRI segments (National Park Service, National Center for Recreation & Conservation website, www.ncrc.nps.gov/rtca/nri/, accessed on March 22, 2005).
Bryson Project

The Bryson Project is located in a rural setting surrounded by forests and small farms approximately 5 miles east of the town of Bryson City, the Swain County seat.  The project is surrounded by the EBCI Reservation, Qualla Boundary, which in this area is mountainous and heavily forested.  The view from the project reservoir is largely obstructed by shoreline vegetation and the steep topography of the area. 

The Bryson Project is slightly visible from U.S. Highway 19A to the south of the project and from an unpaved private road along the north shore of the reservoir.  Recreational use of the project is limited. 

The Oconaluftee River is classified as an NRI segment from RM 0, at its confluence with the Tuckasegee River upstream, to RM 22.  The portion of the Bryson Project that extends from 400 feet below the dam at RM 0.56 to RM 2.5 just above Goose Creek is included in this section of the NRI.  The National Park Service determined that the Oconaluftee River was qualified to be included on the NRI because of its outstanding scenic, recreational, fish, wildlife, and historical values.  Under a 1979 Presidential directive, all federal agencies must seek to avoid or mitigate actions that would adversely affect one or more NRI segments (National Park Service, undated).

b.
Environmental Effects: 
Land Use

East Fork and West Fork Projects
Shoreline Management Program

In the TCST SA, Duke proposes implementing a shoreline management program for the East Fork Project including shoreline classification maps, lake use restrictions, vegetation management requirements, and shoreline management guidelines.  In the shoreline management guidelines, Duke proposes not authorizing any additional (new) private access to the Tanasee Creek reservoir at the East Fork Project or Tuckasegee Lake at the West Fork Project.  

In its final license applications, Duke provided shoreline classification maps with descriptions of those classifications and lake use restrictions.  Duke provided a revised draft of the shoreline management guidelines it expected to implement on July 1, 2003, as appendix D of the TCST SA.  At the December 7, 2004, public scoping meeting for the Nantahala Project, Duke provided copies of the final version of its shoreline management guidelines, which apply to all reservoirs it owns in the Nantahala area, including those at the East and West Fork projects.

In its June 24, 2004, initial comments on and in partial opposition to Duke’s offer of settlement, FOLGA states that the shoreline management provisions included in the TCST SA do not adequately protect the adjoining property owners’ primary interests of security and freedom from nuisances.  FOLGA expresses its concern that the property owners at Lake Glenville are more vulnerable to the risks of fire and crime than those in a less isolated setting, because the local sheriff’s department is approximately 25 miles away from the lake down a winding narrow mountain road, and nearly all of the firefighters in Jackson County are volunteers.  FOLGA explains that it would like to see the lease program initiated by NP&L, Duke’s predecessor, reinstated at Lake Glenville because it believes that the lease program eliminated some of the security and nuisance problems along the shoreline of Lake Glenville by providing property owners with an opportunity to deal locally (on their own) with issues on the leased property.

In its response to FOLGA, filed with the Commission on July 6, 2004, Duke points out that it has entered into an MOA with the Jackson County sheriff to promote public safety and law enforcement on Duke property in Jackson County, including at Lake Glenville, and provides a copy of the MOA.  Duke also explains that it terminated the lease program at Lake Glenville because the presence of the lease program did not actually address potential problems on Duke property and actually led to other problems, including confrontations with the public.
In its motion to clarify the record, filed with the Commission on August 31, 2004, Duke explains its company-wide policy to not lease the buffer strip lying between the edge of the water and the project boundary line to adjoining residential landowners.  Duke points out that in cases involving piers for subdivisions and other commercial piers and marinas Duke enters into leases covering project property necessary to facilitate recreational facilities associated with the adjacent commercial facilities.  Duke also points out that these commercial leases are available to all entities interested in commercial development regardless of any affiliation with Duke.

In its March 11, 2005, filings with the Commission, Interior recommends that Duke implement shoreline management programs for the East and West Fork projects that will incorporate permitting guidelines pertaining to the use of the project property in accordance with standard land use articles and guidelines that address activities pertaining to the use of islands, water pumps and water removal, commercial operations and prohibited acts or activities.  Interior further recommends that Duke implement its shoreline management program for the East and West Fork projects including shoreline classification maps, lake use restrictions, vegetation management requirements, and shoreline management guidelines to aid it in implementing its lake use permitting program.

In its March 21, 2005, filing with the Commission, NCDENR recommends that the conditions contained in the TCST SA be incorporated as terms and conditions in the new licenses for the East and West Fork projects.  NCDENR states that the TCST SA provides a comprehensive balanced set of measures necessary to provide acceptable terms and conditions for any new licenses.

In its SA, filed with the Commission on June 16, 2005, the Community Stakeholders recommend modifying Duke’s current shoreline management guidelines by (1) changing the document title to “shoreline management regulations” (instead of shoreline management guidelines), (2) providing a “no retaliation policy,” including a Duke ombudsman and contact information for the Commission’s enforcement hotline, (3) incorporating a general requirement of “reasonableness discretion,” (4) eliminating picnicking and swimming on Duke shoreline property by the general public except in areas specifically designated for such activities, (5) removing references to and the need to consult with EBCI from the archaeological and historical resources provision, (6) restructuring the provision pertaining to use of Duke’s shoreline property by owners of property adjacent to the shoreline, to include granting shoreline leases to such owners, (7) requiring Duke to construct barriers to erosion, if erosion of Duke land threatens to erode adjoining private property, (8) expanding the list of prohibited activities affecting scenic values to prohibit the destruction or defacement of any permitted piers, docks, or privately owned boats or property, (9) expanding the list of prohibited activities affecting environmental protection to prohibit nude or topless sunbathing and urinating and defecating in view of adjacent homes or the lake, (10) clarifying that lake use permit holders, owners of approved lake use facilities, and lessees do not have the authority to prevent the public from authorized use of Duke lands located within an impoundment’s buffer, (11) removing “sub canopy trees” from the description of a properly vegetated area, (12) allowing the removal of brushy vegetation buildup creating a fire hazard, with approval of Duke, (13) allowing down trees larger than 6 inches in diameter to be cut into smaller sections, (14) not requiring a review by NCWRC of any activities necessary for clearing debris and pruning existing trees as a result of substantial alteration of the natural forested canopy due to extreme weather conditions, (15) granting permits for commercial marinas only when a determination has been made that constructing or operating the marina would not affect public safety or the existing natural or social environment, and (16) limiting permits for private marinas if a proposed private marina is within a 1,000 foot radius of an existing private or commercial marina. 

In its comments on the Community Stakeholders SA, filed with the Commission on July 6, 2005, American Whitewater states its belief that the public should have the right to recreate within the project boundaries of all hydro projects, including the lands associated with Lake Glenville.  American Whitewater states that forcing Duke to grant leases for lakeshore lands within the project boundaries to private citizens is in direct opposition to these interests and that leasing lakeshore lands to private individuals would be a de facto privatization of a public resource.  Duke, in its comments on the Community Stakeholders SA filed with the Commission on July 6, 2005, states that lessees of project buffer-strip land cannot prohibit the general public from using the buffer strip and asserts that the Community Stakeholders SA would require Duke to lease land lying between the boundary line and the edge of Lake Glenville as compared to the previous lease program where NP&L had the discretion, but not the obligation, to grant such leases to lease to adjacent landowners.  In its comments filed with the Commission on July 18, 2005, FOLGA states that the Community Stakeholders SA seeks to restore the lease program that was part of the shoreline management guidelines approved by the Commission for the East and West Fork projects.  

In its comments on the Community Stakeholders SA, filed with the Commission on July 13, 2005, EBCI expresses its concern with the removal of EBCI from the archaeological and historical resources provision of the shoreline management guidelines.  EBCI points out that it needs to be retained as a consulting party to address treatment of Cherokee cultural and archaeological resources in the project areas.  In its comments on the Community Stakeholders SA, Duke also expresses its concern with not including EBCI explicitly in the shoreline management guidelines, and the BIA, in its comments filed with the Commission on August 1, 2005, states that it finds the exclusion of the basic rights of EBCI in the Community Stakeholders SA to be particularly offensive.
In its comments on the Community Stakeholders SA, Duke also addresses the other modifications to the shoreline management guidelines recommended by the Community Stakeholders and dismisses most of them as unreasonable or lacking merit.  Duke asserts its desire to maintain the public's right to enjoy the recreational resources associated with the East and West Fork projects.
Our Analysis

The lake and shoreline management policy was found to be consistent with the project licenses by the Commission on October 10, 1997, provided adjoining property owners with the opportunity to apply to NP&L (the licensee at that time) for shoreline leases to lease the property between their property line and the lake level of the reservoir.  Owners of shoreline leases were allowed to apply to NP&L for permits to place improvements on the property covered by the lease.  The policy clearly states that the lake and shoreline management policy is subject to change at the sole discretion of NP&L.  
We reviewed Duke’s shoreline management guidelines provided at the December 7, 2004, scoping meeting and find that they modify the 1997 lake and shoreline management policy and provide guidance on the policies relating to use of shoreline property at Duke projects in the Nantahala area, including the consequences of any violations of these policies.  They provide detailed requirements for vegetation management at the projects located in the Nantahala area, including a list of native plants recommended for stream restoration in North Carolina.  They provide guidance on piers and docks that permit holders may install on Duke reservoirs including Wolf Creek, Bear Creek, and Cedar Cliff lakes, and Lake Glenville, but include a note that these guidelines do not actually apply to the Tanasee Creek reservoir or Tuckasegee Lake.  They provide guidance on shoreline stabilization and erosion control.  Finally, the shoreline management guidelines provide a flow chart demonstrating a reasonable process for review of any proposed lake use permit activity request.  Duke states that it expects to make major revisions to the guidelines periodically but will convene a focus group of interested stakeholders to obtain additional input prior to doing so.
Duke clearly recognizes the need to manage the use of the project shorelines.  The Commission needs to ensure that the proposed uses and occupancies of the project shoreline are consistent with the purposes of protecting and enhancing the environmental values of the project, while safely operating and maintaining the project.  The Commission recognizes the need to consider multiple resource concerns and interests in the development of a comprehensive plan to manage the shoreline, and the need to involve interested parties in the development process.  The shoreline management guidelines provided by Duke on December 7, 2004, only address some of the resource values at the East and West Fork projects.  Although Duke stated that it expects to obtain additional input via a focus group prior to any revisions to its shoreline management guidelines, Duke did not provide any information on the parties who contributed to the development of its current shoreline management guidelines.  The Community Stakeholders have recommended a variety of modifications to Duke’s current shoreline management guidelines.

Land Purchase and Conveyance

In the TCST SA, Duke proposes to purchase a 150-acre tract of land and convey it to the FS within 1 year following its issuance of the new licenses for the East Fork, West Fork, and Nantahala projects.  In its July 15, 2004, response to the Commission’s request for additional information, Duke explains that the proposed tract of private land is in a remote and relatively inaccessible area surrounded by the Nantahala National Forest in the headwaters of the Wolf Creek watershed.  Duke states that the upper sections of Wolf Creek above Balsam Lake hold good brook trout populations and explains that by placing this particular tract of land in public ownership it will protect the land from development such as road building and other soil-disturbing activities, thus maintaining the high quality of the tributaries to Wolf Creek and protecting a native brook trout stream from sedimentation.

In its SA, the Community Stakeholders modify the proposal to purchase a 150-acre tract of land as described in the TCST SA.  The Community Stakeholders recommend that, upon issuance of the East and West Fork project licenses, Duke would annually pay Jackson County an amount equal to the tax revenues lost due to transferring land ownership from a private entity to the FS, or any other public land manager.  

Our Analysis 

The private land that Duke proposes to purchase and convey to the FS is located approximately 3 miles northeast of Wolf Creek Lake and the East Fork Project boundary.  The tract of land lies immediately southeast of the Blue Ridge Parkway, which forms the boundary between the Nantahala and Pisgah National Forests in this area.  The land in this part of the Nantahala National Forest is in management area 4C and is managed to provide high levels of scenic quality and opportunities for non-motorized recreation use.  Incorporating this land into the NFS would standardize management of all of the lands in the headwaters of Wolf Creek Lake, which would benefit ecological and aesthetic resources in this area.  

East Fork, West Fork, and Bryson Projects
Project Boundary
The Commission generally encourages a buffer zone of 200 feet around reservoirs, in order to maintain some control of the shoreline, particularly if there are a lot of homes around the reservoir.  The project boundary may be the high water mark or may extend farther back from the reservoir, and various issues are taken into consideration when the Commission determines the appropriate boundary for a project.  

In its March 11, 2005, filing with the Commission, Interior recommends that Duke map the current East and West Fork project boundaries in a more precise fashion and also recommends that the Commission consider the current East and West Fork project boundaries for any new licenses rather than the reduction proposed by Duke.  Interior does not find that any revisions to the project boundaries are necessary or appropriate at this time, unless a revision is necessary to include the additional riparian areas around the reservoir.

In its March 18, 2005, filing with the Commission, NCWRC recommends that Duke map the current Bryson Project boundary more precisely and indicates that it does not support the removal of any land from the Bryson Project boundary.

In its March 21, 2005, filing with the Commission, the FS provides a preliminary section 10(a) condition recommending that the Wolf Creek and Tanasee Creek bypassed reaches remain within the East Fork Project boundary.  The FS states that it considers the bypassed reaches necessary for the operation of the East Fork Project as it is currently constructed and operated and ecologically important components of the watershed.  

In its responses to the FS and Interior, filed with the Commission on May 6, 2005, Duke states it is not proposing to reduce the project boundary at the East Fork Project, or at any of its projects.  Duke states that at one time it had proposed to eliminate some of its land from the project boundaries but in order to accommodate requests by various parties has now abandoned that proposal.  Duke further states that the project boundaries it currently proposes are the same as those under the existing licenses.

Our Analysis
In its May 26, 2004, response to the Commission’s request for additional information, Duke proposed filing revised exhibit G project boundary maps for the Bryson Project by April 1, 2005.  As of April 2006, these maps have not been filed with the Commission.  As soon as they are, we can review the location of the existing project boundaries to ensure that all lands necessary for construction, O&M, and for other project purposes, such as recreation, shoreline control, or protection of environmental resources are included in the current project boundary.  
In its October 29, 2004, response to the Commission’s request for additional information, Duke provided revised Exhibit G project boundary maps for the East and West Fork projects.  These maps reflect the existing project boundaries, and no land is proposed for exclusion, unlike what was proposed in the Exhibit G maps included with the final license applications.  We have reviewed the location of the existing project boundaries to ensure that all lands necessary for construction, O&M, and other project purposes, such as recreation, shoreline control, or protection of environmental resources, are included in the current project boundary.  

The Bryson Project was originally licensed in 1980 and the East and West Fork projects were originally licensed in 1981.  The Commission has conducted regular inspections of the projects since that time and a review of the Commission’s reports on its operations and environmental and public use inspections at these projects did not indicate the need to expand the project boundaries during the current license term.  However, Duke has proposed new recreational facilities at all three projects (see section V.C.7, Recreational Resources) and all of the facilities that Duke proposes to either construct or provide funding to construct are partially within or adjacent to the existing project boundary, and are used as primary access points to Duke’s hydroelectric projects.  As such, a clear connection exists between project operations and recreational use of these facilities.  Including all of these facilities in the project boundary would provide assurance that improvements would be consistent with project purposes and that Duke would continue to provide recreational access to project lands and waters.
Bryson Project
Reservoir and Land Management Program

In its final license application, Duke proposes implementing a project reservoir and land management plan along with shoreline management guidelines for the Bryson Project incorporating permitting guidelines pertaining to the use of the project property in accordance with standard land use articles and guidelines.  In the Bryson Project Reservoir and Land Management Plan, Duke proposes a general development policy that no land disturbing activities, including vegetation cutting or alteration, or construction would take place within the project boundaries unless specifically provided for through consultation with the resource agencies.  Duke also proposes not authorizing any additional (new) private access to the Bryson Project.

In its final license applications, Duke also provided a revised draft of the shoreline management guidelines it expected to implement on July 1, 2003.  At the December 7, 2004, public scoping meeting for the Nantahala Project, Duke provided copies of the final version of the shoreline management guidelines, which apply to all reservoirs it owns in the Nantahala area.

In its March 15, 2005, filing with the Commission, Interior recommends that Duke implement the shoreline management programs for the Bryson Project that will incorporate permitting guidelines pertaining to the use of the project property in accordance with standard land use articles and guidelines that address activities pertaining to the use of islands, water pumps and water removal, commercial operations and prohibited acts or activities.  Interior further recommends that Duke implement its shoreline management program for the Bryson Project including shoreline classification maps, lake use restrictions, vegetation management requirements, and shoreline management guidelines to aid it in implementing its lake use permitting program.

In its March 18, 2005, filing with the Commission, NCWRC agrees with Duke’s proposal that no additional private access facilities should be allowed within the Bryson Project.

Our Analysis

We have reviewed the Bryson Project Reservoir and Land Management Plan and find that it provides clear guidance on activities that would and would not be allowed within the project boundaries of the Bryson Project and that it identifies the applicable permitting process documents and responsibilities.  The plans clearly state that Duke would not authorize any additional public access on the Ela reservoir.
We have reviewed Duke’s shoreline management guidelines provided at the December 7, 2004, scoping meeting and find that they provide guidance on the policies relating to use of shoreline property at Duke projects in the Nantahala area, including the consequences of any violations of these policies.  They provide detailed requirements for vegetation management at the projects located in the Nantahala area, including a list of native plants recommended for stream restoration in North Carolina.  They provide guidance on piers and docks that permit holders may install, but include a note that these guidelines do not actually apply to the Ela reservoir.  They provide guidance on shoreline stabilization and erosion control.  Finally, the shoreline management guidelines provide a flow chart demonstrating a reasonable process for review of any proposed lake use permit activity request.  Duke states that it expects to make major revisions to the guidelines periodically but would convene a focus group of interested stakeholders in order to obtain additional input prior to doing so. 

Duke clearly recognizes the need to manage the use of the project shorelines.  The Commission needs to ensure that the proposed uses and occupancies of the project shoreline are consistent with the purposes of protecting and enhancing the environmental values of the project, while safely operating and maintaining the project.  The Commission recognizes the need to consider multiple resource concerns and interests in the development of a comprehensive plan to manage the shoreline, and the need to involve interested parties in the development process.  The shoreline management guidelines provided by Duke on December 7, 2004, only address some of the resource values at the Bryson Project.  Although Duke states that it expects to obtain additional input via a focus group prior to any revisions to its shoreline management guidelines, Duke has not provided any information on the parties who contributed to the development of its current shoreline management guidelines. 

Continued Protection and Conservation of Project Lands

In its March 18, 2005, filing with the Commission, NCWRC recommends that Duke enter into good faith negotiations with NCWRC and others within 2 years of issuance of a new license, or at least 90 days prior to selling or otherwise transferring any project property, to explore options available to protect and conserve project lands in the event that the project ceases to be a federally licensed hydroelectric project or if Duke decides to sell the property.

Our Analysis

NCWRC’s recommendation calls for an agreement between the licensee and NCWRC.  Licensees are free to enter into negotiations and to execute agreements, separate from their licenses, so long as the agreements do not conflict with the license terms, project purposes, or the FPA.  Duke may agree to enter into good faith negotiations with NCWRC for the purpose of exploring options for the protection and conservation of project lands, as NCWRC recommends. 
Dillsboro Surrender
Project Ownership

In its September 29, 2004, response to the Commission’s request for additional information, Duke stated that if removal of Dillsboro dam occurs, causing the water currently impounded by the Dillsboro reservoir to recede, Duke would still retain ownership of the currently inundated land.  Duke owns 17 acres of land within the project boundary, including approximately 1,400 feet upstream of the dam.

In the TCST SA, Duke proposes that if Dillsboro dam and powerhouse are removed, for 1 year it will offer to convey all interest in all its property associated with the Dillsboro Project, including land and improvements, to the town of Dillsboro.  If the town of Dillsboro decides not to accept conveyance of the Dillsboro Project property within 1 year, or if the town of Dillsboro fails to complete conveyance of the property within 1 year, then Duke proposes that for 1 year it will offer to convey all interest in all its property associated with the Dillsboro Project, including land and improvements, to Jackson County.  If neither local government wants the 17 acres of Duke property, or if neither local government completes the property conveyance in the allotted time, Duke proposes to dispose of its property as it sees fit. 

In its July 6, 2004, motion to intervene and protest to the Commission, the Jackson County Recreation Department Advisory Board states that the proposed demolition of Dillsboro dam and powerhouse has the potential to alter forever the downtown character of the town of Dillsboro.  It states that this would set back the efforts of the Advisory Board to promote and develop the areas located at and adjacent to the impoundment, dam and powerhouse, as places for active and passive recreation for local citizens and tourists.
Our Analysis

If the Commission approves Duke’s proposal to remove Dillsboro dam and powerhouse and surrender its license, Duke would no longer need to retain the 17 acres it currently owns at the Dillsboro Project for project purposes.  However, Duke would be responsible for monitoring the effects of dam removal on various resources, and should retain ownership of the affected lands until the monitoring effort is concluded.  At that time, Duke may retain or dispose of the 17 acres it owns at the Dillsboro Project.  

Aesthetics

East Fork Project
Trash Removal Program

Duke recognizes that trash moves down the river during high streamflow events and then is deposited on the banks of the river as the streamflow subsides.  To address trash remaining on the shores of the Tuckasegee River, Cedar Cliff Lake, Bear Creek Lake, Wolf Creek Lake, and the Tanasee Creek reservoir, in the TCST SA, Duke proposes to provide support to others that may organize an annual reservoir-wide clean-up day and/or an annual river clean-up by removing trash collected during the week following the clean-up from pre-designated collection sites around the reservoirs and along the river.

In its March 11, 2005, filing with the Commission, Interior recommends that Duke remove human-made trash from the intake racks and properly dispose of the trash in accordance with the project’s proposed trash removal plan. 

Our Analysis

Trash and debris that collect on the project intake racks not only reduce water flow into the project turbines and cause increased pressure on the racks, but are also unsightly.  Additionally, trash that has moved down the river during high water events and then is deposited on the banks of the river and reservoirs as the river subsides is unattractive and detracts from the natural beauty of the project area.  More than half of the shoreline property owners surveyed during Duke’s aesthetics evaluation of the East Fork Project identified trash as the least liked scenic feature.  Duke’s proposal to remove trash from the project shoreline will improve the aesthetic quality of the project area.  

West Fork, Dillsboro, and Bryson Projects
Trash Removal Program

Duke proposes to continue removing all man-made trash from the intake racks and properly disposing of the trash in accordance with the West Fork, Dillsboro, and Bryson project trash removal plans.  According to these plans, the project operators allow biodegradable debris to pass downstream but collect non-biodegradable trash in collection containers.  Once the collection containers are filled, the operators dispose of the trash at an appropriate landfill.  Duke implemented these plans on March 31, 2001 at the Tuckasegee development of the West Fork Project and at the Dillsboro and Bryson projects.

Duke also recognizes that trash moves down the river during high streamflow events and then is deposited on the banks of the river as the streamflow subsides.  In order to address trash remaining on the shores of Tuckasegee Lake, the Dillsboro reservoir, the Oconaluftee River, and Ela reservoir, Duke proposes to actively support and participate in river clean up efforts in the Nantahala area, including the National River Clean-up Day scheduled each year in May.  Additionally, Duke plans to expand its support of an annual reservoir cleanup effort, called Big Sweep, to some of the reservoirs in the Nantahala area, including Tuckasegee Lake, Dillsboro reservoir, and Ela reservoir.  Duke has supported Big Sweep, which is part of the International Coastal Cleanup, a worldwide event to reduce litter in waterways, on many of its other reservoirs in the past, and it proposes similar support for Big Sweep events in the Tuckasegee Projects area. 

To address trash remaining on the shores of the Tuckasegee River and Lake Glenville, Duke also proposes to provide support to others that may organize an annual reservoir-wide clean-up day and/or an annual river clean-up.  Such support would include removing trash collected during the week following the clean-up from pre-designated collection sites around the reservoirs and along the river.

In its March 11, 2005, filing with the Commission, Interior recommends that Duke remove human-made trash from the intake racks and properly dispose of the trash in accordance with the West Fork Project’s trash removal plan. 

In its March 15, 2005, filing with the Commission, Interior recommends that Duke remove human-made trash from the intake racks and properly dispose of the trash in accordance with the Bryson Project’s trash removal plan.

Our Analysis

Trash and debris that collect on the project intake racks not only reduce water flow into the project turbines and cause increased pressure on the racks, but are also unsightly.  Additionally, trash that has moved down the river during high water events and then is deposited on the banks of the river and reservoir as the river subsides is also unattractive and detracts from the natural beauty of the project area.  Duke’s proposals to remove trash from both the intake racks and the shorelines of Tuckasegee Lake, the Tuckasegee River, the Dillsboro reservoir, the Oconaluftee River, and Ela reservoir will help maintain the high aesthetic quality of the project areas.  

Dillsboro Surrender
Dam Removal

Duke proposes to decommission the Dillsboro Project, including the full removal to grade of the existing 310-foot-long, 12-foot-high Dillsboro dam on the Tuckasegee River and complete demolition of the powerhouse down to the foundation.  Duke proposes to perform the dam demolition work during the planned high operational flows during the mid-winter to early spring months.  

Duke proposes removing the powerhouse superstructure and machinery prior to the start of dam removal activities.  Duke proposes that removal of the powerhouse superstructure would take 4 to 5 weeks and would include placing riprap on the sediment in the forebay to provide a work pad for demolition and loading of debris, dismantling or demolishing the structure above the concrete substructure, removing the left training wall in the tailrace, removing the riprap work pad, and then raising or removing the headgates to allow maximum flow thorough the remaining powerhouse substructure.

Duke proposes to perform dam demolition from January until late March or early April, including drawing down the Dillsboro reservoir as much as possible via flow through the powerhouse, creating a notch in the right abutment of the dam adjacent to the powerhouse, and excavating the dam from the left edge of the notch in horizontal 3 to 4 foot lifts.  During the demolition process, Duke proposes that the flow in the Tuckasegee River would be, at various times and sometimes in combination, diverted through the powerhouse substructure, passed through the notch in the dam, and/or passed over the partially demolished crest of the dam.

Duke proposes to remove the powerhouse concrete substructure following the completion of dam removal.  It proposes that removal of the powerhouse concrete substructure would take 4 to 5 weeks and would include creating a ramp out of riprap from the parking lot down to the intake area, demolishing the concrete substructure with an excavator, disposing of the concrete rubble and sediment, removing the riprap ramp, and then restoring the area.

In its application for surrender of the Dillsboro Project license, Duke states that the natural aesthetic values of the project would be enhanced by the view of the free-flowing stretch of river.  

At the public scoping meeting for the Dillsboro Project, held on February 10, 2004, in Sylva, North Carolina, several individuals stated their concerns with the effects of the removal of Dillsboro dam on the aesthetics of the project area.  Susan Leveille, merchant and property owner in Dillsboro, North Carolina, pointed out that tourism is the primary industry in Dillsboro and that the dam and the river provide beauty, history, and recognition to the town.  For those reasons, Ms. Leveille stated that she believed that Dillsboro dam should not be removed.  T.J. Walker, owner of the Dillsboro Inn, also pointed out that the town of Dillsboro is primarily a recreation economy, that the dam and the powerhouse are viewed by many people, and stated his concern with the effects of the removal of Dillsboro dam on the aesthetics of the area.  Mr. Walker suggested that if the dam were removed, it should be replaced with a water park and an environmentally enhanced river landscape.

In his July 6, 2004, motion to intervene, T.J. Walker points out that the Dillsboro Inn is located in the town of Dillsboro immediately downstream of the project’s tailrace on the right bank of the Tuckasegee River.  Mr. Walker states that several of the Inn’s guest rooms and common areas offer panoramic views of Dillsboro dam, which is a significant attribute of the Inn’s setting, providing such aesthetic values as views of the water flowing over the dam and the sound of white noise.  Mr. Walker also asserts that Dillsboro dam draws many tourists to the area and is the single most photographed site in Jackson County.  Mr. Walker points out that Dillsboro dam and powerhouse are located in a historic neighborhood and states his concerns with the effects on aesthetics and on property values.

In its July 6, 2004, motion to intervene, the Jackson County Recreation Department Advisory Board states that the proposed demolition of Dillsboro dam and powerhouse has the potential to alter forever the downtown character of the town of Dillsboro, which would set back the efforts of the Advisory Board to promote and develop the areas located at and adjacent to the impoundment, dam and powerhouse, as places for active and passive recreation for local citizens and tourists.
Our Analysis

The Dillsboro powerhouse and dam are readily visible from U.S. Highway 441, a major transportation corridor in the region, and many individuals consider the view of the powerhouse and water flowing over the dam very appealing.  However, the Dillsboro powerhouse and dam is not visible from the main tourist attractions in the town of Dillsboro.  Members of the local community have expressed concern with the effects of the removal of the dam on the aesthetic appeal of the area.  With the current operating regime, water flows over Dillsboro dam 92 percent of the time, primarily in the fall and winter months (August through March).

Duke proposes to remove the dam and the powerhouse and, according to its proposed schedule, demolition and removal activities would occur from approximately November until May.  During demolition and removal, the view of the project from U.S. Highway 441 would resemble a construction site, and would not be visually appealing.  However, demolition and removal activities are scheduled to occur following the fall tourist season and prior to the majority of the spring and summer tourist season, when U.S. Highway 441 receives significant use from individuals traveling through western North Carolina.  Duke proposes restoring the area following demolition and removal activities, but has not provided any details on this proposed restoration.

c.
Unavoidable Adverse Effects:
During demolition and removal of Dillsboro dam, the view of the project from U.S. Highway 441 would resemble a construction site, and would not be visually appealing.  Removal of Dillsboro dam would convert the Dillsboro reservoir from a lacustrine to a more riverine environment.  Water levels would drop and expose some mud-flat areas along the shoreline, also causing adverse visual effects until those areas could revegetate.  However, based on our experience at other facilities where dams have been removed, revegetation of exposed mud-flats typically begins during the first growing season following dam removal.  Removal of Dillsboro dam would also result in the loss of panoramic views of Dillsboro dam, which has water flowing over it during the fall and winter months.  
7.
Recreational Resources
a.
Affected Environment:

East Fork Project
The East Fork Project is located in a rural and mountainous area of southwestern North Carolina on the east fork of the Tuckasegee River in Jackson County.  The Pisgah National Forest is located approximately 2 miles from the project to the east.  The northern most project development is located about 10 miles southeast of the town of Sylva, a full-service community with a year-round population of approximately 2,450 people.  The climate in this area is mild year round, with warm days and cool evenings in the summer, and occasional snowfall in the winter. 
Wolf Creek Lake, one of the project reservoirs, is located approximately 5 miles south of Balsam Lake, an FS-managed day-use area on the Nantahala National Forest.  Balsam Lake offers a gravel parking area capable of accommodating 10 to 12 cars, an Americans with Disabilities Act (ADA)-accessible restroom with running water and 2 flush toilets, 6 picnic tables and grills, a picnic shelter with 2 picnic tables, a 0.5-mile accessible trail and three accessible fishing stations along the lakeshore, and a 0.5-mile accessible trail along Wolf Creek with 4 accessible fishing stations (personal communication, C. Boniface, Fire and Recreation Operations Manager, Highlands Ranger District, Nantahala National Forest, North Carolina, and F. Green, Louis Berger, Tallassee, Alabama, dated March 21, 2005).  

Project Reservoirs

The project includes Tanasee Creek reservoir, with approximately 40 acres of surface area and almost 4 miles of shoreline; Wolf Creek Lake, with approximately 183 acres of surface area and 8 miles of shoreline; Bear Creek Lake, with approximately 476 acres of surface area and 16 miles of shoreline; and Cedar Cliff Lake, with approximately 121 acres of surface area and 5 miles of shoreline.  Three of the four project reservoirs are bordered by NFS lands of the Nantahala National Forest.

There are six public access areas located adjacent to the East Fork Project reservoirs:

· One small informal parking area is located within the East Fork Project boundary on the northwest shore of the Tanasee Creek reservoir on Duke land.  This area is capable of accommodating 2 or 3 vehicles and provides access to the lake for anglers and small boats.  

· The Wolf Creek Lake Public Boating Access Area is located on the west shore of Wolf Creek Lake on Duke land off of NC State Highway 281.  This site includes a recently renovated single boat ramp usable down to a reservoir level of 90 feet, a new courtesy dock, and a parking area for up to 10 vehicles.  Bank repair at the launch site has recently been completed.  Duke has also recently provided a new pump and haul toilet for use at the access area, located just outside of the FERC project boundary.  At this access area, only the boat ramp is located within the East Fork Project boundary.  O&M of this site is provided by NCWRC through an agreement with Duke.

· An undeveloped swimming area with a sand beach is located within the East Fork Project boundary on Duke land adjacent to Wolf Creek dam.  Limited parking for the informal swimming area is along NC State Highway 281 and can accommodate 1 to 2 cars.

· An undeveloped boat launch site on Wolf Creek Lake is located within the East Fork Project boundary on Duke land adjacent to the cemetery off of Vass Owen Road.  Canoes may be launched here after a steep hike down to the lake.  Parking for this informal area is along Vass Owen Road and is limited to 2 to 3 cars. 

· The Bear Creek Lake Public Boating Access Area is located on the north shore of Bear Creek Lake on Duke land off of NC State Road 1137 (Bear Lake Road).  This site includes a double ramp for boat launching with a small boarding dock dividing the two-lane launch and a large gravel parking area capable of accommodating up to 60 vehicles.  At this access area, the boat ramp and boarding dock are located within the East Fork Project boundary.  O&M of this site is provided by NCWRC through an agreement with Duke.

· The Cedar Cliff Lake Public Boating Access Area is located within the East Fork Project boundary on the southwest shore of Cedar Cliff Lake on Duke land off of NC State Road 1135 (Shook Cove Road).  This site includes a single lane boat ramp, a pier, and a large gravel parking area capable of accommodating up to 40 vehicles.  A portable toilet is also temporarily located at the site on a trial basis.  If Duke determines that the restroom is needed and does not attract vandals, they will consider providing a permanent restroom facility.  O&M of this site is provided by NCWRC through an agreement with Duke.

Bypassed Reach

The 1.5 mile section of the bypassed reach of the East Fork of the Tuckasegee River is located in the Bonas Defeat gorge and extends from Tanasee Creek reservoir to the confluence with Wolf Creek.  The Bonas Defeat gorge is popular with local and regional hikers who value it for its extremely rugged terrain, its natural beauty, and its remoteness.  Hiking is possible in the gorge when the flows from the Tanasee Creek dam are limited to leakage flows or are very low (less that 4 cfs).  For the majority of the year there is no measurable flow in the gorge other than approximately 1 cfs of accretion flow.  

The stream channel here varies in width from about 20 feet to over 100 feet in several areas and is characterized by its steep gradient and significant obstructions, including large potholes, undercut rocks, narrow crevices, large boulders, and logs located in and across the channel.  The elevation change in this section is about 390 feet with about 100 feet in the first 0.5 mile, over 200 feet in the middle 0.5 mile, and about 90 feet in the last 0.5 mile. 

Conditions in the bypassed reach of the East Fork have rarely been suitable for whitewater recreation.  Access to the East Fork bypassed reach is possible via Duke property by paddling across Tanasee Creek reservoir and portaging near the dam to the launch site either at or below the spillway.  The take-out location can be accessed by paddling across Bear Creek Lake to the Bear Creek Lake Public Boating Access Area.  
Recreational Use

Recreation Use and Needs Study

Results of the Recreation Use and Needs Study conducted by Duke for the East Fork Project revealed that approximately 75 percent of individuals recreating within the project are from adjacent shoreline residences and that the remaining recreators access the project from public access sites.  The adjacent shoreline residents use the project consistently throughout the year for recreation purposes while public access site users enjoy the project resources primarily during the summer months.  Most of the project recreation use originating from public access sites is motor boating with some other water-based use.  Recreation users of the East Fork Project reported that overall water levels were adequate and that crowdedness was moderate to relatively light at the project.  Duke reported that nighttime angler activity occurs on all of the project reservoirs, primarily in the summer months.

As part of the Recreation Use and Needs Study, Duke surveyed 322 public access site users and 39 shoreline property owners.  Five commercial operators and seven management agencies/NGOs indicated that they are operating in, using resources at, and/or managing resources at the East Fork Project. 

Tanasee Creek Reservoir.  No recreation users or agencies reported a need for any additional facilities at the Tanasee Creek reservoir.  Duke did not conduct on-site surveys, contact surveys, or a carrying capacity assessment for this project.  
Wolf Creek Lake.  Only one percent (12 respondents) of adjacent shoreline property owners and three percent (50 respondents) of public access site users suggested that recreation facilities are needed at Wolf Creek Lake.  Their requests included trash cans, restrooms, signs, and a camping area.  For agencies and NGOs, six percent stated that Wolf Creek Lake was in need of additional facilities and all of the agencies that responded specified the need for a swimming area, better lake/river access, trash cans, and camping facilities.

Duke estimates the usable acreage of Wolf Creek Lake to be 133.3 out of a total of 183 acres.  Duke estimates that Wolf Creek Lake could accommodate a total of 16 boats at any one time.  Study results indicate that Wolf Creek Lake is used at 10 percent capacity on weekdays, 63 percent capacity on weekend days, and 56 percent capacity on holidays.

Bear Creek Lake.  Two percent (22 respondents) of adjacent shoreline property owners and seven percent (107 respondents) of public access site users suggested that recreation facilities are needed at Bear Creek Lake.  Their requests included trash cans, restrooms, and a camping area.  Twenty-four percent of agencies and NGOs stated that Bear Creek Lake was in need of additional facilities and over 75 percent of the agencies that responded specified the need for better lake/river access, trash cans, better lighting, and camping facilities.

Of the 476 acres of surface area at Bear Creek Lake, Duke estimates the usable acreage to be 377.7 acres for its carrying capacity assessment.  Duke estimates that Bear Creek Lake could accommodate a total of 47 boats at any one time.  Study results indicate that Bear Creek Lake is used at 16 percent capacity on weekdays, 32 percent capacity on weekend days, and 81 percent capacity on holidays.

Cedar Cliff Lake.  Only one percent (10 respondents) of adjacent shoreline property owners and two percent (34 respondents) of public access site users suggested that recreation facilities are needed at Cedar Cliff Lake.  Their requests included trash cans, restrooms, signs, and a swimming area.  For agencies and NGOs, 18 percent stated that Cedar Cliff Lake was in need of additional facilities and all of the agencies that responded specified the need for restrooms, better lake/river access, trash cans, and camping facilities.

Duke reports 121 acres of surface area at Cedar Cliff Lake but to determine carrying capacity at the lake Duke estimates the usable acreage of Cedar Cliff Lake to be 89.2 acres.  Duke determined the usable acreage by subtracting the amount of acreage in islands, secluded lake segments, and 50 feet from all shorelines from the total surface area.  Duke estimates that Cedar Cliff Lake could accommodate a total of 8 boats at any one time and, based on recreation use originating at public access sites, the study results indicate that Cedar Cliff Lake is used at 87 percent capacity on weekdays, 155 percent capacity on weekend days, and 298 percent capacity on holidays.

More information on recreational use of the East Fork Project is provided in the discussions of the Tuckasegee River Paddling Recreational Instream Flow Study and the Tuckasegee River Angling Flow Study below under Recreational Use at the Tuckasegee Projects.

West Fork Project

The West Fork Project is located in a rural and mountainous area of southwestern North Carolina on the west fork of the Tuckasegee River in Jackson County.  Portions of the Nantahala National Forest are located about 2 miles from the project to the south, 3 miles from the project to the west, and 4 miles from the project to the east.  The project is located about 3 miles northwest of the town of Cashiers, a community of approximately 200 people, and 10 miles southeast of the town of Sylva, a full-service community with a year-round population of 2,450 people.  The climate in this area is mild year round, with warm days and cool evenings in the summer, and occasional snowfall in the winter. 

The West Fork Project is located within 10 miles of three Nantahala National Forest recreation sites.  About 10 miles to the southwest of the project off of U.S Highway 64 are the Cliffside Lake day-use area and the Van Hook Glade Campground.  The Cliffside Lake day-use area is capable of accommodating up to 50 cars in several paved parking areas and offers 20 picnic tables and grills, two picnic shelters, one with four picnic tables and one with two picnic tables, two restrooms with vault toilets, fishing in Cliffside Lake, which is stocked with rainbow, brook, and brown trout, a swimming beach, approximately four miles of hiking trails around Cliffside Lake, and from April through October, a restroom with running water, two cold showers, and two flush toilets.  Van Hook Glade Campground is a developed campground with potable water and 20 camp sites, each with a tent pad, a lantern post, a picnic table, and a grill, two restrooms with four flush toilets, and a paved parking area.  Cliffside Lake is approximately a half mile from the campground.  The Yellow Mountain Fire Tower and Trail are located approximately three miles southwest of the project off of NC State Road 1538.  The recently restored Yellow Mountain Fire Tower offers panoramic views and is accessible via the 4.8 mile Yellow Mountain Trail (personal communication, C. Boniface, Fire and Recreation Operations Manager, Highlands Ranger District, Nantahala National Forest, North Carolina, and F. Green, Louis Berger, Tallassee, Alabama, dated March 29, 2005).

Lena Davis Landing is located in Cullowhee, about 6 miles north of the project on the Tuckasegee River on NC State Highway 107.  Lena Davis Landing provides paved parking for 10 vehicles, a launch site for car-top boats, and gates for whitewater slalom practice.

Jackson County’s East LaPorte Park is located in East LaPorte, about 3 miles north of the project on the Tuckasegee River on NC State Highway 107.  East LaPorte Park provides gravel parking for 30 vehicles, a beach volleyball court, a basketball court, a car-top boat access area, a picnic area with two picnic tables and grills, and a covered picnic shelter, with 10 picnic tables and a grill at one end of the shelter, and two restrooms with running water and flush toilets (personal communication, M. Hopkins, Youth Athletic Program Coordinator, Jackson County, Cullowhee, NC, and F. Green, Louis Berger, Tallassee, AL, March 29, 2005).
Project Reservoirs

The project has two reservoirs:  Lake Glenville with 1,400 acres of surface area and 27 miles of shoreline and Tuckasegee Lake with 8 acres of surface area and just over 1 mile of shoreline.  There are no developed, formal public access sites on Tuckasegee Lake, and the it is not highly used by recreators.

There are five public access areas located on Lake Glenville:

· Located within the West Fork Project boundary on Duke land east of Thorpe dam off of NC State Road 1157, the Powerhouse (or Low Water) Public Boat Access Area provides access to Lake Glenville in times of low water.  This site includes a single-lane boat ramp, a courtesy dock, and a gravel parking area for approximately 30 to 45 vehicles with trailers.  NCWRC provides O&M of this site through an agreement with Duke.  

· The Pines Day-Use Area is located on the south side of NC State Road 1157 just west of Thorpe dam.  This site, located within the West Fork Project boundary on Duke land and maintained by Duke, includes four picnic tables and parking for up to six vehicles.  

· The Pine Creek Public Boating Access Area is located within the West Fork Project boundary on Duke land at the northwest corner of Lake Glenville along NC State Road 1157.  This site includes three concrete ramps for boat access, a single-lane boat ramp and one double ramp, a courtesy dock, and a large gravel parking area for up to 50 vehicles with trailers.  Access to the lake is impossible at this site when the reservoir is low.  O&M of this site is provided by NCWRC through an agreement with Duke.

· The Ralph Andrews Park is located outside of the West Fork Project boundary across the northeast arm of Lake Glenville from the Powerhouse Public Access Area.  This 79-acre Jackson County park is located on land conveyed to Jackson County by NP&L (the previous owners of the West Fork Project) on March 19, 1974.  The park offers a paved boat ramp, 10 campsites providing water and electrical hookups for RVs as well as a picnic table, a fire ring, and a lantern pole, 30 primitive campsites providing a gravel pad for tent camping, a central bathhouse with potable water, eight hot showers, and approximately 13 flush toilets, a picnic area with scattered picnic tables and a large covered picnic shelter with 10 tables and grills at either end of the shelter, a playground, and a gravel parking area (personal communication, M. Hopkins, Youth Athletic Program Coordinator, Jackson County, Cullowhee, NC, and F. Green, Louis Berger, Tallassee, AL, March 29, 2005, and personal communication, J. Carpenter, Jackson County Parks and Recreation Department Director, Cullowhee, NC, and F. Green, Tallassee, AL, May 24, 2005).

· Signal Ridge Marina provides a store, winter storage, restrooms, parking either at the marina or across the street, and a boat ramp.  Use of the boat ramp is free to members of the marina or boat rental customers and available for a fee to others.

Bypassed Reach
The bypassed reach of the West Fork extends about 6.9 miles from Thorpe dam to the Tuckasegee powerhouse.  The 1.2 miles immediately below Thorpe dam includes three waterfalls, a series of beaver dams obstructing downstream navigation, and the encroachment of vegetation into the river channel.  The next 1.7 miles of this reach is away from public roads though the river flows next to the Cullowhee Forest Development and currently provides a view of three houses.  NC State Highway 107 parallels the river for the next 2.8 miles, but the road is often high above the river with steep vegetated banks on one or both sides.  The last 1.2-mile section extends from Tuckasegee dam to the Tuckasegee powerhouse.  The entire bypassed reach of the West Fork of the Tuckasegee River is bordered on both sides by private property.

Since 1941, when Thorpe dam was built, water has spilled into this section a total of five times.  As a result of the dewatering and the lack of access, conditions have rarely been suitable for whitewater recreation in this section.  However, local boaters have occasionally used the bypassed section of the West Fork following high rainfall events.  A launch site for the West Fork bypassed reach exists on private property and is accessible by a quarter mile hike across private property off of Shoal Creek Road, about a mile from NC State Highway 107.  Shoal Creek Road is a small dirt road with parking for up to 10 cars near the trailhead.  There are three access areas downstream of the launch site:  one on private property at the Cullowhee Forest Bridge, one on the NC State Highway 107 ROW at a small wooden bridge to the Sapphire Development, and one at the head of Tuckasegee Lake on Duke property across NC State Highway 107 from the Thorpe powerhouse.  The access areas at Cullowhee Forest Bridge and the Sapphire Development Bridge have very limited parking.  The location on Duke land is in a dirt pull-off area with a capacity for about six cars.  Additional parking may be available at the Thorpe powerhouse.

Recreational Use

Recreation Use and Needs Study

Results of the Recreation Use and Needs Study conducted by Duke for the West Fork Project revealed that approximately 87 percent of individuals recreating within the project are from adjacent shoreline residences, and the remaining recreators access the project from public access sites.  The adjacent shoreline residents use the project consistently throughout the year for recreation purposes while public access site users enjoy the project resources primarily during the summer months.  Most of the project recreation use originating from public access sites is motor boating with some other water-based use.  Recreation users of the West Fork Project reported that overall water levels were adequate and that crowdedness was relatively light at the project.  Duke reported that some nighttime angler activity occurs at Lake Glenville throughout the year.

As part of the Recreation Use and Needs Study, Duke surveyed 84 public access site users and 107 shoreline property owners.  Two commercial outfitter/marinas and 10 management agencies/NGOs indicated that they are operating in, using resources at, and/or managing resources at the West Fork Project. 

Eight percent (91 respondents) of adjacent shoreline property owners and six percent (96 respondents) of public access site users suggested that recreation facilities are needed at Lake Glenville.  Their requests included restrooms, trash cans, a camping area, a swimming area, and a picnic shelter.  For agencies and NGOs, 18 percent stated that Lake Glenville was in need of additional facilities and all of the agencies that responded specified the need for a fishing pier, better lake/river access, trash cans, and camping facilities.  None of the commercial operators surveyed indicated that additional facilities were needed at the West Fork Project.

Duke reports 1,400 acres of surface area at Lake Glenville but to determine carrying capacity at the lake Duke estimates the usable acreage of Lake Glenville to be 1,256.8 acres.  Duke determined the usable acreage by subtracting the amount of acreage in islands, secluded lake segments, and 50 feet from all shorelines from the total surface area.  Duke estimates that Lake Glenville could accommodate approximately 134 boats at any one time and based on recreation use originating at public access sites, the study results indicate that Lake Glenville is used at 7 percent capacity on weekdays, 14 percent capacity on weekend days, and 58 percent capacity on holidays.
More information on recreational use of the West Fork Project is provided in the discussions of the Tuckasegee River Paddling Recreational Instream Flow Study and the Tuckasegee River Angling Flow Study below under Recreational Use at the Tuckasegee Projects.

Dillsboro Surrender
The Dillsboro Project is located on the Tuckasegee River in Jackson County, approximately 20 miles downstream of the East and West Fork projects.  Dillsboro dam is located at approximately RM 31.7 and the project is located within and adjacent to the town of Dillsboro, a small tourism-based community of approximately 200 residents.  In addition to commercial recreation outfitters, the town has several bed and breakfast inns, gift shops, and antique dealers.  The Dillsboro reservoir extends south from the dam for approximately 0.8 mile.  The project is located in a mountain valley surrounded by commercial developments, residences, woodlands, and open fields.  Portions of the Nantahala National Forest are located less than 2 miles from the project to the north and approximately 4 miles from the project to the southwest.  

The Dillsboro Project is located within 10 miles of two Nantahala National Forest recreation sites:  the Cowee Bald Fire Tower to the southwest and the Wayehutta ATV Trail System to the east.  The Cowee Bald Fire Tower is an active fire tower used by the NC Division of Forest Resources but recreationists are allowed to climb the steps to see the scenic views of three counties.  The Wayehutta ATV Trail System offers 19 miles of trails at three difficulty levels for all-terrain vehicles. 

The town of Dillsboro maintains two primary access sites just downstream of Dillsboro dam.  Dillsboro Park, located on the west (or south) side of the Tuckasegee River, offers restrooms, parking for 15 to 20 vehicles, and a shoreline fishing pier that is accessible in accordance with ADA standards and guidelines.  The town of Dillsboro Launch Port, located on the east (or north) side of the Tuckasegee River at the confluence of the Tuckasegee River and Scott’s Creek, provides a picnic area, parking for 10-15 vehicles, and access to the Tuckasegee River via a gravel boat ramp.  Restroom facilities are located within walking distance of the town of Dillsboro Launch Port.

Project Reservoir

There is no formal public access to the 15-acre Dillsboro reservoir, and recreational use at the project is limited.  Some local residents and visitors to the area use the project for shoreline fishing.  Even though there is no developed boating access to the project area, hand-launched boats can easily be placed in the water both upstream and downstream of the dam, and the dam can easily be portaged along the west (or south) bank using a developed trail that is located there (FERC, 2000).  Recreational use of the Tuckasegee River primarily takes place upstream and downstream of the project.  Angling is the primary recreational activity in the Tuckasegee River upstream of the project and rafting and tubing are the primary recreational activities downstream of the project.  The Dillsboro Project does not significantly affect flow levels in the Tuckasegee River at Dillsboro since it is a hydroelectric project with limited storage.  Water either flows through the generators and back into the riverbed below the 12-foot high dam, or it runs over the dam or both.

Dillsboro Section of the Tuckasegee River

The 4.5-mile-long Dillsboro section of the Tuckasegee River begins at the town of Dillsboro Launch Port below Dillsboro dam and ends at the Barker’s Creek Bridge, about 4.5 miles downstream.  The Dillsboro section is characterized by a fairly continuous average gradient of about 15 feet per mile and a rocky bedrock channel with rapids, shoals, and pools.  The banks of the Dillsboro section are generally vegetated with shrubs or small trees and are both steep and high along sections of the river.  

The Dillsboro section of the Tuckasegee River is generally characterized as Class II according to the American Whitewater International Scale of River Difficulty.
  This popular section of the Tuckasegee River is used by whitewater rafting outfitters, whitewater canoe/kayak outfitters, summer camps, schools, canoe clubs, and private boaters primarily in the summer and on late spring and early fall weekends.  Public access to the Dillsboro section is available below Dillsboro dam at the Dillsboro launch site which provides parking for about 10 vehicles and a small turn around area for vans pulling trailers.  This area is congested and parking is inadequate for the number of people who use the area on busy summer days.  The take out location for this section is limited to the highway and bridge right of way areas at the Barker’s Creek Bridge.  There is little or no parking available at this location but Tuckasegee Outfitters currently allows private and commercial whitewater boating groups to park on its property just downstream of the Barker’s Creek Bridge and also allows the public to use their limited restrooms and changing facilities.  Tuckasegee Outfitters also provides shuttles for a small fee.  Land along the Dillsboro section of the Tuckasegee River is in private ownership with business development on both sides of the river in Dillsboro and a trailer park and private homes located on the west side of the river downstream from Dillsboro.

Recreational Use

The Recreation Use and Needs Study conducted by Duke for the Dillsboro Project reported that use of the project reservoir and immediate tailrace for recreation is limited and occurs only informally.  The six management agencies operating in, using resources at, or managing resources at the Dillsboro Project indicated that the existing recreation facilities were adequate to meet the needs of the public.  No commercial operators indicated that they operated in the Dillsboro Project area, but one suggested that portage trails at the Dillsboro Project would be helpful.

More information on recreational use in the vicinity of the Dillsboro Project is provided in the discussions of the Tuckasegee River Paddling Recreational Instream Flow Study and the Tuckasegee River Angling Flow Study below under Recreational Use at the Tuckasegee Projects.

Bryson Project
The Bryson Project is located in a rural and mountainous area of western North Carolina on the Oconaluftee River in Swain County.  Most of the eastern shoreline of the Ela reservoir, and a small amount of the northern shoreline adjoins the Qualla Boundary.  The Great Smoky Mountains National Park is located approximately 1.5 miles from the project to the northwest, and portions of the Nantahala National Forest are located approximately 2.5 miles from the project to the south and approximately 3 miles from the project to the east.  The project is located about 5 miles east of the town of Bryson City, a full-service community with a year-round population of approximately 1,400 people.  The Bryson Project is situated about 6 miles above Lake Fontana, a hydroelectric project managed by the TVA.  The climate in this area is mild year round, with warm days and cool evenings in the summer, and occasional snowfall in the winter (Swain County, 2005).  

The Bryson Project is located approximately 10 miles southwest of the Oconaluftee Visitor’s Center for the Great Smoky Mountains National Park on U.S. Highway 441.  The visitor’s center houses the Great Smoky Mountains Natural History Association bookstore and shop, public restrooms, telephones, soda and water machines, and a backcountry permit station.  The Mountain Farm Museum is located adjacent to the visitor’s center.

Two Nantahala National Forest recreation sites are located within eight miles of the project off of FS Road 2550:  Tsali Recreation Area and the Lemons Branch boat ramp (personal communication, D. Beasley, Receptionist, Cheoah Ranger District, Nantahala National Forest, and F. Green, Louis Berger, Tallassee, Alabama, dated March 3, 2005).  The Tsali Recreation Area offers 40 miles of trails for hiking, mountain biking, and horseback riding, a paved parking area, a restroom with two hot showers and four flush toilets, a developed campground with 42 camp sites, each with a tent pad, a lantern post, a picnic table, and a grill, potable water, and a picnic area with potable water, a restroom with a pit toilet, and 6 picnic tables.  Fontana Lake is approximately 0.25 mile from the campground; a short road from the campground leads to a paved parking area and a two-lane boat ramp.  Lemons Branch boat ramp, located on Lemons Branch Road provides paved parking for approximately 50 vehicles and a two-lane boat ramp.

The eastern end of Fontana Lake is located approximately 6 miles west of the project on the Little Tennessee River.  More than 90 percent of the land around Fontana Lake is managed by either the National Park Service or the FS so shoreline development is minimal.  In addition to the public boat ramps located at the eastern end of Fontana Lake and managed by the Nantahala National Forest, there are two private boat ramps located at the eastern end of the lake.  Recreational opportunities on Fontana Lake include fishing, boating, and water skiing.

The Swain County Recreation Park is located in Bryson City, approximately 5 miles west of the project.  The Swain County Recreation Park includes an indoor recreation complex with a gymnasium and restrooms, three ball fields with restrooms, two tennis courts, one soccer field, a skateboard park, a playground, a swimming pool (only available in the summer months) with restrooms, approximately two miles of gravel walking paths, and two covered picnic shelters, each with approximately 15 picnic tables, two fireplaces, one at either end of the shelter, and restrooms (personal communication, K. DeHart, Swain County Visitor Services, Bryson City, NC, and F. Green, Louis Berger, Tallassee, AL, March 3, 2005).

The Bryson Project is located within five miles of the Deep Creek recreation area located at 1,800 feet elevation within the Great Smoky Mountains National Park.  The Deep Creek recreation area offers a campground, a picnic area, access to several miles of hiking trails, excellent trout fishing in Deep Creek, a paved parking area, and a short walk to three waterfalls (Juneywhank, Toms Branch, and Indian Creek).  The campground is located on the west side of Deep Creek and offers two restrooms with flush toilets and sinks, potable water, and 92 campsites, each with fire rings and grills.  The picnic area is located on the east side of Deep Creek.

Project Reservoir

There is no formal public access to the 38-acre Ela reservoir, and recreational use at the project is limited.  The reservoir is shallow and littered with tree stumps, making it unsuitable for power boating.  The shoreline adjacent to the reservoir is steep and difficult to access.  Some shoreline fishing takes place at the Bryson Project in the few clear sections of the shoreline, and limited camping and hunting also occur.  Bryson dam, powerhouse, and reservoir are accessed from U.S. Highway 19 via NC State Road 1358, a dirt road that extends along the eastern shore of the Oconaluftee River downstream to the dam.  Access to Ela reservoir via U.S. Highway 19A and Jess Nations Road is limited and not immediately adjacent to the reservoir.  Parking along these roads is limited to unpaved roadside areas.  Individuals owning private property adjacent to the 4 miles of the Ela reservoir shoreline may access it from their own property.  

The Oconaluftee River originates in the Great Smoky Mountains National Park and then flows through the Qualla Boundary, which is under EBCI’s jurisdiction.  EBCI does not allow boating on the Oconaluftee River within the Qualla Boundary for both safety reasons and resource protection (personal communication from M. Bolt, Water Quality Section Supervisor, EBCI, Cherokee, North Carolina, to F. Green, Louis Berger, Tallassee, Alabama, March 3, 2005).  Because of this restriction, access to the project reservoir via boat is only possible via private property on the west side of the reservoir.

Whittier Section of the Tuckasegee River

The 3-mile-long Whittier section of the Tuckasegee River begins at a small dirt pull off about 0.25 mile downstream of the Whittier Post Office on U.S. Highway 19A in the town of Whittier and ends at the TVA/Swain County Access Area in the town of Ela.  The Tuckasegee River above Whittier has an average gradient of about 10 feet per mile.  The river through the Whittier section has an average gradient of about 18 feet per mile with the majority of the drop in the mile of ledges above the confluence of the Oconaluftee River.  Just below the launch site in the town of Whittier, the riverbed widens significantly and for one mile small ledges characterize the river.  The next mile features larger, more continuous ledges that culminate in the Overlook Rapid and this section drops at about 30 feet per mile.  The 0.8-mile of the Whittier section below the confluence with the Oconaluftee River has long swift riffles but few ledges or rapids of significance.

The west side of the first mile of the Whittier section of the Tuckasegee River is paralleled by the Great Smoky Mountain Railroad and the east side is paralleled by U.S. Highway 19A with residential and business development located between the road and the river.  The second mile of the Whittier section of the river has little development (two homes) and is characterized by vegetated banks.  Residential and business development is located on both sides of the last 0.8 mile of the Whittier section of the river, including a trailer park which is densely developed.  

The entire Whittier section of the Tuckasegee River is generally characterized as Class I-II+ according to the American Whitewater International Scale of River Difficulty with a mile of relatively continuous Class II ledges and one Class II+ to III ledge (Overlook Rapid).  This section of the Tuckasegee River is occasionally used by canoe clubs, summer camps, and private boaters but is not generally well known.  Access to the Whittier section is available on private land that has traditionally been made available for public use.  The launch site includes old wooden steps leading to the Tuckasegee River and room for parking about eight cars.  The take out is located at the TVA/Swain County Public Access Area in the town of Ela, which provides a ramp, stairs to the river, a grill, and parking for about six vehicles.

Recreational Use at the Project

There are no developed recreation facilities within the Bryson Project boundary.  Duke did not conduct on-site surveys, contact surveys, or a carrying capacity assessment for this project as part of the Recreation Use and Needs Study conducted by Duke for the seven Nantahala area projects.  One commercial outfitter/marina and five management agencies are operating in, using resources at, or managing resources at the Bryson Project.  The commercial outfitter did not believe that any additional facilities were needed at the Bryson Project.  The management agencies all cited a need for trash cans, camping areas, and signs.  

More information on recreational use of the Bryson Project is provided in the discussions of the Tuckasegee River Paddling Recreational Instream Flow Study and the Tuckasegee River Angling Flow Study below under Recreational Use at the Tuckasegee Projects.

Recreational Use at the Tuckasegee Projects

Tuckasegee River Paddling Recreational Instream Flow Study
In this study, Duke assessed boating experience on one section of the bypassed reach of the East Fork of the Tuckasegee River, one section of the bypassed reach of the West Fork of the Tuckasegee River, and two sections of the main stem of the Tuckasegee River to determine how flows affect the boating experience.  
Bypassed Reach of the East Fork of the Tuckasegee River.  The 1.5 mile bypassed reach of the East Fork of the Tuckasegee River extends from the Tanasee Creek reservoir to the confluence with Wolf Creek.  Due to the lack of information on the feasibility of providing whitewater recreation in this reach, Duke implemented a four-phase process to determine if whitewater boating opportunities existed in this reach.  The first phase of the process began with an on-land assessment of the bypassed reach including a desktop analysis of length, gradient, hydrology, access points, and notable physical features and concluded with a site visit to visually inspect the characteristics of the bypassed reach and the access points.  The results of this phase indicated that there were potential boating opportunities for extremely skilled boaters.  However, because of potential hazards in all sections, Duke determined that boaters experienced in boating Class V water should conduct a visual inspection of the flows.

The second phase of the study process required a visual assessment at pre-determined flow levels to determine if a whitewater resource exists in the section and the quality of the whitewater resource.  Three different test flows were provided for the visual flow assessment: 170 cfs, 190 cfs, and 325 cfs.  These test flows were relatively conservative so that investigators could safely explore the resource by foot and recommend further test flows if warranted.

Results of the second phase of the process revealed that a flow of approximately 325 cfs would be needed in order to safely navigate the reach: lower flows would not cover up many of the dangerous features of the riverbed and higher flows would create dangerously large hydraulics.  Duke determined that the level of difficulty of the bypassed reach of the East Fork Project would range from Class III+ up to Class V+, making this a dangerous and challenging whitewater run that should only be boated by small teams of experts using all precautions.  Duke determined that the third and fourth phases of the study process, which would normally include an on-water assessment of additional test flows by boaters, were not needed.

Bypassed Reach of the West Fork of the Tuckasegee River.  Duke assessed potential whitewater boating opportunities in the bypassed reach of the West Fork of the Tuckasegee River, a 6.9-mile section between Lake Glenville and the Tuckasegee powerhouse.  Due to the lack of information on the feasibility of providing whitewater recreation in this reach, Duke implemented a four-phase process to determine if whitewater boating opportunities existed in this reach.  The first phase of the process began with an on-land assessment of the bypassed reach including a desktop analysis of length, gradient, hydrology, access points, and notable physical features and concluded with a site visit to visually inspect the characteristics of the reach and the access points.  The results of this phase eliminated the 1.2 miles immediately below Thorpe dam from the rest of the study because of difficult portages around three waterfalls, a series of beaver dams obstructing downstream navigation, and the encroachment of vegetation into the river channel. 

The second phase of the study process included an on-water reconnaissance study at a pre-determined flow level to determine if a whitewater resource existed in the reach and the quality of the whitewater resource.  In addition to the base flow of 12 cfs, Duke provided an additional flow of 63 cfs.  The additional flow was obtained by raising the Taintor gate at Thorpe dam by an amount indicated by a chart predicting the expected flow in cfs per gate opening.  The test flow of 75 cfs was relatively conservative so that investigators could safely explore the resource by foot and by boat and recommend further test flows if warranted.  Six boaters participated in the second phase of the study process: four used kayaks and two used inflatable kayaks.  The 1.2-mile section below Tuckasegee dam to the Tuckasegee powerhouse was eliminated from further study during the second phase of the study due to access difficulties, lack of whitewater opportunities, similarities to other sections of the main stem of the Tuckasegee River, and obstructions in the river channel.  During the second phase of the study Duke also determined that 75 cfs was below a minimum acceptable flow level in the remaining 4.5 miles of the bypassed reach of the West Fork of the Tuckasegee River.

The rest of the study focused on the 4.5 miles between Lake Glenville (about 1.2 miles below Thorpe dam) and the Thorpe powerhouse.  The first 1.7 miles of this section is away from public roads though the river flows next to the Cullowhee Forest Development and currently provides a view of three houses.  NC State Highway 107 parallels the river for the next 2.8 miles, but the road is often high above the river with steep vegetated banks on one or both sides.  The entire 4.5 miles is bordered on both sides by private property.
In addition to the base flow of 12 cfs Duke provided two additional flows for the third phase of the Recreational Instream Flow Study: 160 cfs and 250 cfs.  The flows were obtained by raising the Taintor gates at Thorpe dam by an amount indicated by a chart predicting the expected flow in cfs per gate opening.  The flow duration was sufficient for study participants to play the river in spots as well as boat down the section.  Study participants also had time to scout sections of interest to them by land.  Eight boaters participated at the 172 cfs flow; 7 used kayaks and one used a sit-on-top kayak.  Six boaters used kayaks at the 262 cfs flow.  
Results of the third phase of the study process indicated that the 4.5-mile study section of the bypassed reach could be subdivided into three subsections.  The first subsection from the launch site to the Cullowhee Forest bridge is about 1.7 miles long, drops about 240 feet, or 141 feet per mile, and is rated Class III-IV+.  The river channel of the first subsection is a combination of bedrock slides/ledges and boulder garden.  The second subsection is about 1 mile long, drops 120 feet, and is rated Class III-IV.  The river channel of the second subsection is a bedrock slide/ledge and then enters a narrow bedrock gorge.  The third subsection is about 1.8 miles long, drops about 120 feet or 67 feet per mile, and is rated Class II-III.  The river channel of the third subsection is generally a boulder garden.  

The study revealed three significant whitewater features:  First Falls and Second Falls, located in the first subsection, and the Gorge Section, located in the second subsection.  The entire 4.5-mile section was rated by study participants as “better than average” to “excellent” when compared to other rivers locally, regionally, and nationally.  The study also showed that the minimum acceptable flow for boating the West Fork bypassed reach is between 187 and 212 cfs, and the optimum flow is about 262 cfs. 

Duke determined that the fourth phase of the study process was not needed at the bypassed reach of the West Fork of the Tuckasegee River since minimum acceptable flows, optimum flows, other resource characteristics, and participant preferences were determined during the third phase of the study.

Dillsboro Section.  The 4.5-mile-long Dillsboro section of the Tuckasegee River begins at the public access area below Dillsboro dam and ends at the Barker’s Creek Bridge.  

Forty-four boaters participated in the study in the Dillsboro section; nine used kayaks, three used a decked C1 kayak, six used a solo open canoe, 10 used five tandem canoes, nine used 2 rafts, and seven used 6 inflatable kayaks.  In addition to the base flow of 315 cfs, Duke provided four additional flows in the Dillsboro section of the Tuckasegee River for the Paddling Recreational Instream Flow Study: 554 cfs, 821 cfs, 485 cfs, and 1013 cfs.  The flow of 554 cfs was obtained by adding the maximum flow of 239 cfs from generation at the Thorpe powerhouse to the base flow of 315 cfs; the flow of 821 cfs was obtained by adding the most efficient flow of 506 cfs from generation at the Cedar Cliff powerhouse to the base flow of 315 cfs; the flow of 485 cfs was obtained by adding the most efficient flow of 170 cfs from generation at the Thorpe powerhouse to the base flow of 315 cfs; and the flow of 1013 cfs was obtained by adding the most efficient flow from generation at both the Cedar Cliff and Thorpe powerhouse s to the base flow of 315 cfs.  The flow duration was sufficient for study participants to play the river in spots as well as boat down the section.  Study participants also had time to scout sections of interest to them by land.  

Duke reported that the results of the controlled flow study conducted in the Dillsboro section indicated that the minimum acceptable flow for boating this section was between 554 and 485 cfs, the optimum flow was 821 cfs.  Participants in the study stated that if only one flow could be provided in this section, they would prefer that it be around 800 cfs.  The majority of participants generally rated the Dillsboro section of the Tuckasegee River as Class II.

Participants noted that lower boating flows provided in the Dillsboro section were well suited to beginner and novice boaters both in rafts and hard boats.  Duke speculated that beginner and novice boaters probably comprise a large percentage of the current use on this section of the river as evidenced by the 40,000 or so participants in commercial raft trips and the extensive use of the river for canoe and kayak instruction by commercial outfitters, summer camps, county and city recreation departments, universities, and paddling clubs.

Whittier Section. The 3-mile-long Whittier section of the Tuckasegee River begins at a small dirt pull off about 0.25 mile downstream of the Whittier Post Office on Old U.S. Highway 19 in Whittier and ends at the Swain County Access Area in the town of Ela.

Seventeen boaters participated in the study in the Whittier section; nine used kayaks, one used a decked C1 kayak, one used a solo open canoe, two used one tandem canoe, three used 1 raft, and one used a sit on top kayak.  In addition to the base flow of 410 cfs, Duke provided two additional flows in the Whittier section of the Tuckasegee River for the Paddling Recreational Instream Flow Study: 813 cfs and 985 cfs.  The flow of 813 cfs was obtained by adding the most efficient flow of 403 cfs from generation at the Cedar Cliff powerhouse to the base flow of 410 cfs, including the incremental flow from the intervening watershed and the flow of 985 cfs was obtained by adding the most efficient flow from generation at both the Cedar Cliff and Thorpe powerhouse s to the base flow of 410 cfs, including the incremental flow from the intervening watershed.  The flow duration was sufficient for study participants to play the river in spots as well as boat down the section.  Study participants also had time to scout sections of interest to them by land.  

Duke reported that the results of the controlled flow study conducted in the Whittier section of the Tuckasegee River indicated that the minimum acceptable flow for boating this section is approximately 813 cfs and the optimum flow would be slightly higher than 985 cfs, probably 1067 cfs.  

Tuckasegee River Angling Flow Study

The purpose of the Tuckasegee River Angling Flow Study was to assess angling experiences in five reaches of the Tuckasegee River by assessing various flows for angling acceptability.  Part of Reach 1 is located in the East Fork Project area, Reach 2 is located in the West Fork Project area, and Reaches 3, 4, and 5 are located on the main stem of the Tuckasegee River, downstream of the East and West Fork projects.  A controlled flow assessment technique was used to evaluate opportunities for angling at a range of flow conditions.  A specified group of study participants fished the river at base flow, with no water from hydroelectric generation, and at one to three additional flow conditions, and then reported the quality of their angling experience on two survey forms.  

Reach 1.  Reach 1 of the Tuckasegee River Angling Flow Study begins at the Cedar Cliff powerhouse and ends at the confluence with the West Fork of the Tuckasegee River.  This 2-mile-long reach is characterized by a fairly continuous gradient and a narrow rocky bedrock channel with shoals, small ledges, and pools.  Access to the reach is provided on the northeast side of the river along the NC State Highway 281 and on the southwest side of the river along NC State Road 1135 (Shook Cove Road).  There is limited roadside parking.  The river banks along this reach are densely vegetated in spots with few easy entrances to the river channel.

Three anglers participated in the study in Reach 1; two used fly fishing equipment and one used spin/lure equipment.  In addition to the base flow of 13 cfs, Duke provided an additional flow of 105 cfs in Reach 1 for the Angling Flow Study.  The additional flow was obtained by raising the Taintor gate at Cedar Cliff dam by an amount indicated by a chart predicting the expected flow in cfs per gate opening and spilling into the river.  The flows in Reach 1 were of a sufficient duration for participants to fish several locations within the reach and were measured about a mile downstream of the Cedar Cliff powerhouse.

Duke reported that the results of the controlled flow study indicated that the acceptable flow is between the two flows provided in the study.  The 13 cfs flow provided a safe experience for wading and seeing fish, but was considered too low for a good fishing experience.  At this flow there were a lot of shallow areas with little structure and too little water for a good fishery.  The 105 cfs provided fast, murky water and hazardous wading conditions, and was considered too high for a good fishing experience.  One participant reported that at this flow the channel would need a lot of work to support many fish.  Duke reported that the study participants indicated that a target flow between 50 cfs and 60 cfs would most likely be acceptable.

Reach 2.  Reach 2 of the Tuckasegee River Angling Flow Study begins at the Tuckasegee powerhouse and ends at the confluence with the East Fork of the Tuckasegee River.  This 1.5-mile-long reach is characterized by a fairly continuous gradient and a narrow rocky bedrock channel with shoals, small riffles, and pools.  Access to the reach is provided at the Tuckasegee powerhouse, at bridge crossings on Grassy Creek and Fred Smith roads (both within 50 feet of NC State Highway 107), at a pull-off at the Sanctified Church of God and a few other establishments along NC State Highway 107, and along a private dirt road on the other side of the river accessible from Grassy Creek and Fred Smith roads.  All of these access sites appear to be on private property.  NC State Highway 107 has many blind turns and vehicles on the highway travel at a high rate of speed relative to the road conditions, resulting in safety issues for access along the highway.  The river banks along this reach are densely vegetated in spots but there are several easy entrances to the river channel.
Six anglers participated in the study in Reach 2; two used fly fishing equipment and four used spin/lure equipment.  In addition to the base flow of 16 cfs, Duke provided an additional flow of 72 cfs in Reach 2 for the Angling Flow Study.  The additional flow was obtained by operating the Thorpe powerhouse at a very low flow, which cannot be done for long periods of time because of possible harm to the equipment.  The flows in Reach 2 were of a sufficient duration for participants to fish several locations within the reach and were measured about 100 yards downstream of the Tuckasegee powerhouse.

Duke reported that the results of the controlled flow study indicated that the acceptable flow is between the two flows provided in the study.  The 16 cfs flow provided a safe experience for wading and seeing fish, but was considered too low for a good fishing experience.  At this flow there were several long glides and pools and it was characterized as good for beginners.  The 72 cfs flow provided more surface ripple that made it easier to sneak up on fish, created bigger eddies, and there seemed to be larger fish.  However, this flow made it difficult to wade due to the velocity of the water.  
Reach 3.  Reach 3 of the Tuckasegee River Angling Flow Study begins at the confluence of the East and West Forks of the Tuckasegee River and ends in the town of Cullowhee, NC, above the pond formed by a run of river dam located in Cullowhee at Wayehutta Creek.  This 7.5-mile-long reach flows through rural mountain farm land and is characterized by a fairly continuous average gradient of 8 feet per mile and a rocky bedrock river channel with shoals, pools, and deeper moving water.  The river banks along this reach are generally vegetated with shrubs or small trees and are both steep and high along some sections.  Other sections of this reach provide relatively easy access to the river from short trails through little or no vegetation. 

Public access sites in this reach are limited and sites providing easy access for small boats, particularly boats with trailers, are practically unknown.  Roads parallel Reach 3 through most of its 7.5 miles and access to the reach is primarily provided at bridge crossings and along road ROWs.  Moody Bridge is located about 1.25 miles downstream of the confluence of the East and West Forks of the Tuckasegee River and parking for about 12 cars is located at small dirt pull-offs on both sides of the bridge.  County Roads 1002 and 1732 parallel the river for about 3.5 miles and parking is provided at small dirt pull-offs capable accommodating one car.  Access to this reach is also provided at Jackson County’s East LaPorte Recreation Park.  Much of the land along the river is private property and anglers may obtain permission from the landowners to access this reach.

Seven anglers using fly fishing equipment participated in the study in Reach 3.  In addition to the base flow of 75 cfs, Duke provided three additional flows in Reach 3 for the Angling Flow Study: 285 cfs, 656 cfs, and 769 cfs.  The flow of 285 cfs was obtained by adding flows from generation at the Thorpe powerhouse to the continuous flow from the East Fork, and the base flow of 75 cfs; the flow of 656 cfs was obtained by adding flows from generation at the Cedar Cliff powerhouse to the continuous flow from the West Fork, and the base flow of 75 cfs; the flow of 769 cfs was obtained by adding flows from generation at the Thorpe powerhouse to flows from generation at the Cedar Cliff powerhouse, and the base flow of 75 cfs.  The flows in Reach 3 were of a sufficient duration for participants to fish several locations within the reach and were measured about 200 yards downstream of Moody Bridge.

Duke reported that the results of the controlled flow study indicated that acceptable flows for angling occurred at 75 cfs and at 285 cfs, or somewhere between these two flows.  At these two flows wading was relatively easy for the novice and the experienced angler in most parts of the river though parts of the substrate were slippery from sediment and some algae growth.  Flows of 656 cfs and 769 cfs were too high to wade safely.  The 285 cfs flow would allow for boat fishing, which appears to be increasing in popularity; the 75 cfs flow would be too low for boat fishing.  

Reach 4.  Reach 4 of the Tuckasegee River Angling Flow Study begins below the Cullowhee dam and ends at the NC State Highway 116 bridge in Webster, NC.  The first section of this 6-mile-long reach flows through the town of Cullowhee and on through residential areas and is characterized by a fairly continuous average gradient of about 7 feet per mile and a rocky bedrock river channel with shoals, pools, and deeper moving water from Cullowhee dam downstream to NC State Highway 107.  From NC State Highway 107 to the backwaters of Dillsboro dam, the river drops over a series of small ledges and provides one of the best angling areas on the river.  

This section of the Tuckasegee River is designated “delayed harvest” by NCWRC.  Delayed harvest streams receive at least one stocking of catchable sized fish per year, either in the fall or spring, and are stocked with a higher density of trout than hatchery supported streams.  Delayed harvest waters are open to fishing all year but single-hook, artificial lures or flies must be used from October 1 to the first Saturday in June and any trout caught must be immediately released.  Anglers fishing in streams designated as delayed harvest are not allowed to have any trout or any natural bait in their possession during this time.  However, from the first Saturday of June until October 1, hatchery supported trout regulations apply (no bait or lure restrictions, no size limit restrictions, a creel limit of seven fish per day) (NCWRC, undated).  Local anglers and out-of-state anglers use this delayed harvest section of the Tuckasegee River and local and regional angling outfitters bring clients to this part of the river.

Roads parallel this reach through most of its 6 miles but public access sites are limited and sites providing access for small boats, particularly those with trailers, are practically unknown.  Public access to the river is provided above Cullowhee dam in the Western Carolina University/TVA access area.  The 3 miles below Cullowhee dam are bordered by Highway 107 and by several trailer parks and housing developments as well as various commercial establishments that limit access to the river.  The last mile of this reach, before the river turns away from NC State Highway 107, includes several trails to the river and ample parking on the road shoulder between the river and the road.  The section of the river along South River Road (a narrow two lane dirt road) is within 5 to 20 feet of the river and parking is in small pull-offs along the road.  At the upstream end of South River Road there is a small pull-off providing parking for about four cars and access to the river for small boats. 

Eleven anglers participated in the study in Reach 4; six used fly fishing equipment and five used spin/lure equipment.  In addition to the base flow of 273 cfs, Duke provided three additional flows in Reach 4 for the Angling Flow Study: 485 cfs, 764 cfs, and 911 cfs.  The flow of 485 cfs was obtained by adding flows from generation at the Thorpe powerhouse to the continuous flow from the East Fork, and the base flow of 273 cfs; the flow of 764 cfs was obtained by adding flows from generation at the Cedar Cliff powerhouse to the continuous flow from the West Fork, and the base flow of 273 cfs; the flow of 911 cfs was obtained by adding flows from generation at the Thorpe powerhouse to flows from generation at the Cedar Cliff powerhouse, and the base flow of 273 cfs.  Flows in Reach 4 were of a sufficient duration for participants to fish several locations within the reach and were measured about 300 yards upstream of Webster Bridge.

Duke reported that the results of the controlled flow study indicated that the generally acceptable flow for angling occurred at 485 cfs, particularly for intermediate and advanced anglers, but was also considered good for novice anglers.  At this flow wading was relatively easy for the novice and the experienced angler in most parts of the river though parts of the substrate were slippery from sediment and some algae growth.  Flows of 656 cfs and 769 cfs were too high to wade safely for most anglers.  The 485 cfs and 656 cfs flows would allow for boat fishing, which appears to be increasing in popularity; the 273 cfs flow would be too low for boat fishing at and the 911 cfs flow would be too high due to the difficulty of navigating in the fast current.  

Participants in the Angling Flow Study in Reach 4 also reported the difficulty of obtaining accurate information about water flow and the need for increased public access on the Tuckasegee River.  One participant suggested the need for real time flow information for a number of locations between the towns of Tuckasegee and Bryson City to allow recreationists the opportunity to choose when and where to fish or boat. 

Reach 5.  Reach 5 of the Tuckasegee River Angling Flow Study begins at the Barker’s Creek Bridge and ends at the confluence of Camp Creek and the Tuckasegee River, which is near the U.S. Highway 441 interchange with U.S. Highway 19A.  This 4.5-mile-long reach is characterized by a fairly continuous average gradient of about 7 feet per mile and a rocky bedrock river channel with shoals, pools, and deeper moving water.  There is more deep moving water in this reach than in Reaches 3 and 4.  The river banks along this reach are heavily vegetated with shrubs and small trees and access to the river is generally limited o small primitive trials in some sections.  There is considerable commercial development along other sections of this reach including vegetable farming, flea markets, and river outfitters.

U.S. Highway 19A closely parallels this reach.  Public access is available along the highway right of way between the Barker’s Creek Bridge and Cullowhee Outfitters and at the NC State Road 1534 bridge.  Parking is limited in both areas.  Cullowhee Outfitters currently allows parking and access on their property.  There are also short primitive trails to the river in four or five locations but parking is limited at these sites.  Ingress and egress at the highway is dangerous due to limited sight distance, heavy traffic, and high vehicle speeds.  As with all sections of the Tuckasegee River, public access sites are limited and sites providing access for small boats, particularly those with trailers, are practically unknown.

Ten anglers participated in the study in Reach 5; six used fly fishing equipment and four used spin/lure equipment.  In addition to the base flow of 316 cfs, Duke provided three additional flows in Reach 5 for the Angling Flow Study: 468 cfs, 812 cfs, and 993 cfs.  The flow of 468 cfs was obtained by adding flows from generation at the Thorpe powerhouse to the continuous flow from the East Fork, and the base flow of 316 cfs; the flow of 812 cfs was obtained by adding flows from generation at the Cedar Cliff powerhouse to the continuous flow from the West Fork, and the base flow of 316 cfs; the flow of 993 cfs was obtained by adding flows from generation at the Thorpe powerhouse to flows from generation at the Cedar Cliff powerhouse, and the base flow of 316 cfs.  The flows in Reach 5 were of a sufficient duration for participants to fish several locations within the reach and were measured at the Barker’s Creek Bridge.

Duke reported that the results of the controlled flow study indicated that the generally acceptable flow for angling occurred at 468 cfs, closely followed by 316 cfs, or somewhere between these two flows.  At these two flows wading was relatively easy for the novice and the experienced angler in most parts of the river though parts of the substrate were slippery from sediment and some algae growth.  Flows of 812 cfs and 993 cfs were too high to wade safely.  The 468 cfs flow would allow for boat fishing, which appears to be increasing in popularity; boat fishing is also possible at the 316 cfs flow for an experienced boater.  Some mud banks along the river made access somewhat difficult.

Participants in the Angling Flow Study also reported that a flow between 316 and 468 cfs in Reach 5 would provide an economic boost for Jackson and Swain counties.  Participants also identified a need for public access including trailer access.
b.
Environmental Effects:
East Fork and West Fork Projects
Recreation Facilities Plan and Enhancements 

In the TCST SA, Duke proposes preparing a recreation facilities plan that describes in detail the recreation facilities proposed for construction within the East and West Fork project boundaries, provides a schedule for facility construction, and describes O&M plans and responsibilities for the project facilities.  Duke proposes preparing the recreation facilities plan in consultation with the appropriate federal, state, and/or local agencies and other interested parties and submitting it to the Commission for approval within 1 year of Duke’s issuance of the new license.

Duke also proposes providing the following recreation facilities enhancements at the reservoirs of the East Fork Project within 5 years of the last of the following occurrences:  Duke’s issuance of the new East Fork Project license, the Commission’s approval of any construction within the project boundary, and final construction approvals required from other regulatory agencies.

Tanasee Creek Reservoir.  Duke proposes to (1) develop the existing informal parking area located on Duke land into a tote and float boating access area capable of accommodating up to three vehicles by providing additional gravel at the parking area and gravel on the boat ramp; (2) modify an informal day-use area on NFS land by providing parking for at least 5 cars, a picnic area, and trails to dispersed camping and bank fishing sites; and (3) construct a wildlife viewing platform at a location to be determined along the shoreline of Tanasee Creek reservoir if Duke, NCWRC, FWS, and the FS agree that one is needed and if the cost does not exceed $5,000.  Duke proposes that the FS would be responsible for operating and maintaining the day-use area and trails located on NFS land, including any repairs or reconstruction of the facilities needed to keep them in good condition.  If the wildlife viewing platform is constructed on NFS land, Duke proposes that the FS would also be responsible for operating and maintaining the platform, including any repairs or reconstruction of the facility needed to keep it in good condition.

Wolf Creek Lake.  At the existing Wolf Creek Lake public boating access area Duke proposes to (1) provide trash collection facilities to support recreation use at the reservoir and (2) provide lighting designed to minimize the effects on fish and wildlife.  Duke also proposes entering into an access area maintenance agreement with NCWRC for continued O&M of the Wolf Creek Lake public boating access area, including any repairs or reconstruction of the facilities needed to keep them in good condition.

Duke also proposes to either construct a wildlife viewing platform on Duke land at a location to be determined along the shoreline of Wolf Creek Lake or to reimburse the FS for the cost of constructing a wildlife viewing platform on NFS land if Duke, NCWRC, FWS, and the FS agree that one is needed and if the cost does not exceed $5,000.  If the wildlife viewing platform is constructed on NFS land, Duke proposes that the FS would be responsible for operating and maintaining the platform, including any repairs or reconstruction of the facility needed to keep it in good condition.

Duke also proposes to reimburse the FS for up to $25,000 of the cost of constructing scattered primitive campsites on NFS land that are accessible only by boat, if further evaluation by Duke in consultation with the North Carolina Department of Parks and Recreation and the FS indicates a need for these facilities.  Duke proposes that the FS would be responsible for operating and maintaining these primitive boat-in campsites.  

Duke also proposes to construct a fishing trail on NFS land and Duke land along the 1.85-mile-long Wolf Creek bypassed reach to Wolf Creek Falls and downstream to the Tanasee Creek powerhouse.

Bear Creek Lake.  At the existing Bear Creek Lake public boating access area Duke proposes to (1) rebuild the existing double lane boat launch including extending the ramp if necessary to make it usable when the reservoir level is at 92.0 feet; (2) improve/pave the access road and parking lot; (3) provide one restroom with a pump-and-haul toilet; (4) provide trash collection facilities to support recreational use at the reservoir; (5) provide lighting designed to minimize the effects on fish and wildlife; (6) provide a bank fishing area; and (7) add a barrier-free dock, in cooperation with NCWRC.  Duke also proposes entering into an access area maintenance agreement with NCWRC for continued O&M of the Bear Creek Lake public boating access area, including any repairs or reconstruction of the facilities needed to keep them in good condition.

Duke also proposes to either construct a wildlife viewing platform on Duke land at a location to be determined along the shoreline of Bear Creek Lake or reimburse the FS for the cost of constructing a wildlife viewing platform on NFS land if Duke, NCWRC, FWS, and the FS agree that one is needed and if the cost does not exceed $5,000.  If the wildlife viewing platform is constructed on NFS land, Duke proposes that the FS would be responsible for operating and maintaining the platform, including any repairs or reconstruction of the facility needed to keep it in good condition.

Duke also proposes to reimburse the FS for up to $25,000 of the cost of constructing scattered primitive campsites on NFS land that are accessible only by boat, if further evaluation by Duke in consultation with the North Carolina Department of Parks and Recreation and the FS indicates a need for these facilities.  Duke proposes that the FS would be responsible for operating and maintaining these primitive boat-in campsites.  

Cedar Cliff Lake.  Duke proposes to (1) provide lighting designed to minimize effects on fish and wildlife at the existing public boating access area and, (2) construct a wildlife viewing platform at a location to be determined along the shoreline of Cedar Cliff Lake if Duke, NCWRC, and FWS agree that one is needed and if the cost does not exceed $5,000.  Duke also proposes entering into an access area maintenance agreement with NCWRC for continued O&M of the Cedar Cliff Lake public boating access area, including any repairs or reconstruction of the facilities needed to keep them in good condition.  

In the TCST SA, Duke proposes providing the following recreation facilities enhancements at the reservoirs of the West Fork Project within 5 years of the last of the following occurrences:  Duke’s issuance of the new West Fork Project license, the Commission’s approval of any construction within the project boundary, and final construction approvals required from other regulatory agencies.

Lake Glenville.  At both of the existing public boating access areas, Duke proposes to provide (1) one restroom with a pump-and-haul toilet; (2) trash collection facilities to support recreation use at the reservoir; (3) lighting designed to minimize effects on fish and wildlife; and (4) a barrier-free dock, in cooperation with NCWRC.  Duke also proposes entering into an access area maintenance agreement with NCWRC for continued O&M of both of the public boating access areas located on Lake Glenville, including any repairs or reconstruction of the facilities needed to keep them in good condition.

At the Powerhouse (or Low Water) Public Boat Access Area, Duke also proposes providing a bank fishing area (possibly barrier-free) with angler access trails.

At the Pines Day-Use Area, Duke proposes providing (1) a swimming area that meets accepted design standards including a beach; (2) a bank fishing area (possibly barrier-free) with angler access trails; and (3) additional gravel for the parking area.

Across State Road 1157 from the Pines Day-Use Area, Duke also proposes providing (1) a trail approximately 1.5 miles long from Thorpe dam to below High Falls to provide access to the west fork of the Tuckasegee River and (2) parking for at least five cars on that side of State Road 1157.  

Duke also proposes to construct a wildlife viewing platform at a location to be determined along the shoreline of Lake Glenville if Duke, NCWRC, FWS, and Jackson County agree that one is needed and the cost does not exceed $5,000.

Tuckasegee Lake.  Duke proposes to construct (1) a boating take out area and gravel parking for at least five cars on Duke land at the headwaters of the reservoir, and (2) a bank fishing trail extending from the boating take out area upstream on Duke property along the West Fork bypassed reach.  Duke also proposes entering into an access area maintenance agreement with NCWRC for continued O&M of Tuckasegee Lake public boating access area, including any repairs or reconstruction of the facilities needed to keep them in good condition.  
In the TCST SA, Duke proposes providing the following recreation facilities enhancements at the Powerhouse (or Low Water) Public Boat Access Area at Lake Glenville within 15 years of the last of the following occurrences:  Duke’s issuance of the new West Fork Project license, the Commission’s approval of any construction within the project boundary, and final construction approvals required from other regulatory agencies:  (1) reconfiguring the entrance road; and (2) removing a boulder in the reservoir, in cooperation with NCWRC.  

In its June 22, 2004, comments on the TCST SA, WNCA points out that there is a discrepancy between the recreation sites included in the SA and the recreation sites shown on maps during initial consultation in March 2000.  WNCA states that the SA failed to provide adequate public access to the projects and to public recreation.  WNCA details its concerns with public access by stating that the SA failed to both provide increased access at sites associated with each dam and reservoir to mitigate for stream access denied or impaired by the projects and provide new parking and camping areas associated with recreation access sites.  WNCA also points out that there are no hiking trails along any of the Duke project shorelines and that access is almost entirely restricted by private property or is dependent on boat usage or ownership.  

In its response to WNCA in reply comments filed with the Commission on July 6, 2004, Duke states that any discrepancy between the recreation sites included in the SA and the recreation sites shown on maps during initial consultation is the result of Duke adding recreation sites as agreed to in the SA.  Duke states that the recreation plans proposed in the SA adequately address recreation needs and even add new access areas.  Duke also states that the SA provides for increased parking and for funds to permit the FS to enhance its remote camping areas adjacent to the Duke reservoirs.  Duke also states that it shares WNCA’s belief that the public should have access to the reservoirs and the surrounding, non-private lands.  Duke explains that it has taken specific steps to protect the public’s interests and that in addition to the new and expanded recreational opportunities described in the SA, Duke has recently notified adjoining landowners of limits on permitting new piers because of overcrowding small lakes and limiting the enjoyment of those members of the public who do not live on the lakes.  Regarding hiking trails, Duke points out that there are numerous public hiking trails in the vicinity of the Duke projects and also points out that as part of the SA, Duke is required to construct new hiking trails.  Duke further states that more than half of its Nantahala area is located on public lands that feature hundreds of miles of hiking trails.

In its June 24, 2004, initial comments on and in partial opposition to Duke’s offer of settlement, FOLGA asserts that there is not enough Duke land available for either the proposed 1.5 mile-long trail from Thorpe dam to below High Falls or the access point on the west fork of the Tuckasegee River.  FOLGA also expresses its concern with (1) the ability level necessary to use the proposed trail, (2) the potential difficulty for emergency services personnel to access the west fork of the Tuckasegee River to assist boaters needing their services, and (3) the potential effects of the proposed launch sites and take-out areas on habitat, sensitive vegetation, and erosion.  

In its response to FOLGA in reply comments filed with the Commission on July 6, 2004, Duke states that there is ample space on its land to construct both the proposed 1.5 mile-long trail from Thorpe dam to below High Falls and the access site on the west fork of the Tuckasegee River.  Duke also states its belief that the TCST SA provisions for Andrews Park and the other recreational facilities on Lake Glenville are sufficient and asserts that providing a diversity of recreational opportunities may be more beneficial to recreation users.

On July 27, 2004, WNCA filed a letter with the Commission replying to Duke’s reply comments and attempting to clarify its earlier comments on the TCST SA.  WNCA asserts that the general public has interests that go beyond boating, fishing, whitewater kayaking or rafting and states that interests such as hiking, camping, bird watching, or simply walking next to a pleasant body of water are not addressed adequately by the SA.  WNCA states that the existence of opportunities for such activities on federal or state lands in the area does not relieve Duke of its obligation to provide for both public access to project lands and for public recreation within the project boundaries.  WNCA expresses its frustration with the stakeholder process schedule and its inability to present some of its project concerns, including general public access and non-boating recreation, during stakeholder meetings.  WNCA states that there are still discrepancies between areas marked for future recreation on maps provided during initial consultation and the actual recreation facilities that are included in the SA within the project boundaries.  WNCA also states that the proposed new access points at the river serve fishermen, rafters and kayakers and do not fulfill the statutory requirement of access and recreation within the project boundaries.  WNCA further states that Duke has not enhanced public access to the buffer zone of any of its project reservoirs and access to the buffer zone is almost nonexistent to someone without a boat.  WNCA points out that there are no hiking trails or even a foot path providing public access to the buffer zone.  WNCA states its belief that the current recreational opportunities on Duke project lands are not adequate to handle the expected increased recreation demand. 

In its motion to clarify the record, filed with the Commission on August 31, 2004, Duke points out that currently it does not provide any means for kayaking at the West Fork Project but has focused on recreational benefits associated with the reservoirs.  Duke asserts its belief that it is reasonable to expand recreational benefits at the West Fork Project to the west fork of the Tuckasegee River.  Duke also points out that the trail to the west fork of the Tuckasegee River will also provide year-round opportunities for hiking to the base of High Falls.
In its scoping comments filed with the Commission on January 3, 2005, American Whitewater also points out that the trail to the west fork of the Tuckasegee River will provide whitewater boaters with reasonable access to the river for approximately 7 days when boatable flows are available but will provide hikers with a one mile trail year-round into a beautiful gorge with large trees and a view of High Falls.
In its scoping comments filed with the Commission on January 10, 2005, Duke described a survey conducted of its property from Thorpe dam to below High Falls and reported that a trail could be built to meet trail safety standards entirely on Duke property.  Duke reports that 30 to 50 percent of the trail would be relatively easy to construct but that the remaining 50 to 70 percent of trail would require the construction of stairs and other structures to protect the land and meet safety standards.  Duke states that this trail would accommodate both boaters and hikers and would provide the only public access into the bypassed reach which includes High Falls, a spectacular waterfall. 

In its March 11, 2005, filings with the Commission, Interior recommends that Duke continue to work with FWS and others to evaluate wildlife viewing opportunities at the East Fork Project reservoirs, at both the public recreation areas adjoining the reservoirs and on NFS lands adjoining the reservoirs, and at the West Fork Project reservoirs, at both the public recreation areas and at Andrews Park adjoining Lake Glenville.

In its March 21, 2005, filing with the Commission, the FS provided a section 10(a) condition supporting the TCST SA provisions directing Duke to provide funding for boat-accessible dispersed recreation sites and recreation trails at the East Fork Project.  It states that these measures would significantly improve recreation opportunities associated with the East Fork Project.  
In its March 21, 2005, filing with the Commission, NCDENR recommends that the conditions contained in the TCST SA be incorporated as terms and conditions in the new licenses for the East and West Fork projects.  NCDENR states that the SA provides a comprehensive balanced set of measures necessary to provide acceptable terms and conditions for any new licenses.

In its SA, the Community Stakeholders recommend that within 150 days of the Commission's issuance of licenses for the East and West Fork projects, that Duke would submit to the Commission:  specifications suitable for construction, budgets, and schedules for the installation of all recreational facilities proposed in the TCST SA.  The Community Stakeholders further recommend that all of the recreational facilities proposed for the East and West Fork projects would be deemed necessary and needed.  The Community Stakeholders further recommend that the schedules submitted to the Commission by Duke would not exceed 24 months from the issuance of the licenses issued for the East and West Fork projects for the completion of construction of all proposed recreational facilities.  The Community Stakeholders further recommend that the cost estimates provided by Duke would be considered minimum expenditures, and to the extent that the estimated amounts are not expended for a particular facility, the monies not spent would be spent toward the costs of other recreational facilities or additional recreational facilities.  The Community Stakeholders recommend that they would be consulted prior to the development of specifications and would be provided a minimum of 60 days to review and comment on the specifications.  The Community Stakeholders recommend that Duke's submission to the Commission would include copies of all comments and documentation of consultation as well as an explanation of any recommendations not adopted by Duke.

The Community Stakeholders also recommend that locating and developing public swimming facilities should be done with the consent of Jackson County for the enhancement of Andrews Park and existing Jackson County recreational facilities because the expenses and public safety responsibilities associated with such facilities would be incurred and/or assumed by Jackson County.
The Community Stakeholders also recommend not constructing any portage trails in the West Fork bypassed reach until recreational flows are required in that reach in compliance with its SA.
In its comments on the Community Stakeholders SA filed with the Commission on July 6, 2005, Duke points out that the Community Stakeholders did not provide any evidence in support of a fish stocking program or explain why it is needed at the East and West Fork projects.  Duke also points out that the Community Stakeholders did not describe how stocking fish in the reservoirs will affect existing fishery resources; if habitat is available to support any stocked fish; the specific type of stocking program recommended; the expected short- and long-term consequences of stocking; the level of recreational fishing pressure; or the species of fish they would like to see stocked.  Duke asserts that this is a major issue since stocking success varies with each species, and EBCI may have concerns with the species of fish to be stocked in the Bryson reservoir.
In its comments on the Community Stakeholders SA, Duke describes how its representatives, along with representatives of other stakeholders, evaluated the entire shoreline of Lake Glenville to identify potential swimming areas.  Duke describes how the search was based on the characteristics identified by the Corps guidelines in its recreation and planning criteria in its engineer manual.  Duke explains that it selected a location on its property west of Thorpe dam that was closest to meeting the Corps criteria.  
In its comments on the Community Stakeholders SA filed with the Commission on July 6, 2005, NCWRC points out that it has not agreed to participate in or direct annual fish stocking programs at any of the project reservoirs and states that the Commission may not direct NCWRC to do anything, since its licensing authority extends only to the licensee.
Our Analysis

The recreation facilities plan that Duke has proposed for the East and West Fork projects would provide direction for the coordination of the development, management, and maintenance of recreational opportunities and facilities associated with the projects.  All of the measures outlined provide improvements to facilities that are either within the project boundaries or provide access to recreational opportunities that are within the project boundaries.  Additionally, Duke has developed the proposals in consultation with a number of appropriate parties as a part of settlement discussions (see the October 23, 2003, TCST SA for the 17 stakeholder parties who participated in the development of the non-binding consensus agreement).  Ongoing and adequate management and maintenance of existing and future recreation facilities is critical to visitor enjoyment and effective recreational resource management.

Section 2.7(b) of the Commission’s regulations requires a project licensee to consider the needs of the physically disabled in the design and construction of public recreational facilities on project lands and waters, including public access to such facilities.  The Commission has no statutory role in implementing or enforcing the ADA as it applies to its licenses.  A licensee’s obligation to comply with the ADA exists independent of its project license.  The recreation facilities plan developed by Duke for project recreational facilities should include a discussion of how the licensee considered the needs of physically disabled individuals in the design and construction of the proposed recreational enhancements.
Duke’s proposals at the Tanasee Creek reservoir to develop an existing informal parking area on Duke land and to modify an informal day-use area on NFS land would formalize some of the existing undeveloped dispersed use in this area.  Defining the boundaries of these shoreline vehicular access areas would minimize adverse effects on water quality, cultural resources, and the flora and fauna in the area.  

Duke’s proposal to provide and maintain a 1.85 mile-long fishing trail on NFS land and Duke land along the Wolf Creek bypassed reach to Wolf Creek Falls and downstream to the Tanasee Creek powerhouse would provide anglers and other visitors a safe way to access project features and facilities and would also discourage the formation of an informal trail or trails, thus preventing degradation of the site due to informal use.  Currently, the Wolf Creek bypassed reach is densely overgrown with brush and trees.  Regular maintenance of the trail along the Wolf Creek bypassed reach should also ensure user safety.  Providing this recreation trail will increase the diversity of recreation experiences available at the East Fork Project.  In its March 21, 2005, filing with the Commission, the FS states that this measure would significantly improve recreation opportunities associated with the East Fork Project.

At the Wolf Creek Lake public boating access area Duke has recently completed some of the upgrades discussed in the TCST SA including renovating the single boat ramp so that it is usable down to a reservoir level of 90 feet, providing a new courtesy dock, repairing the bank at the launch site, and providing a new restroom with a pump and haul toilet for use at the access area.  The restroom is actually located just outside of the FERC project boundary.  These upgrades, as well as the trash collection facilities and lighting proposed by Duke, address the majority of the additional facility needs determined by the Recreation Use and Needs Study conducted by Duke and also make this site more desirable and efficient.

Duke’s proposed upgrades at the Bear Creek Lake public boating access area will address the majority of the additional facility needs as determined by the Recreation Use and Needs Study conducted by Duke.  The use of Bear Creek Lake is not at capacity and the upgraded facilities will make the facility more desirable to recreation users and will encourage additional use.

According to the Recreation Use and Needs Study conducted by Duke, all user groups reporting a need for additional facilities at Bear Creek and Wolf Creek lakes reported a need for camping facilities.  Duke’s proposal to reimburse the FS for the cost of constructing scattered primitive campsites that are accessible only by boat on NFS land along the shorelines of these two reservoirs addresses that need.  Providing boat-in campsites on NFS lands along the project shorelines will also increase the diversity of recreation experiences available at the East Fork Project.  In its March 21, 2005, filing with the Commission, the FS states that this measure would significantly improve recreation opportunities associated with the East Fork Project.

Use of Cedar Cliff Lake is currently high and often above capacity on weekend days and holidays.  Duke has already provided a portable toilet on a trial basis at the Cedar Cliff Lake public boating access area.  According to the Recreation Use and Needs Study conducted by Duke, all user groups reporting a need for additional facilities at this site reported a need for restrooms.  If Duke agrees that a restroom is needed and does not attract vandals, they will consider providing a permanent restroom facility.  Duke has also proposed providing lighting at the existing Cedar Cliff public boating access area, which will directly benefit those anglers who use this reservoir for night fishing.  

Duke has proposed to either construct, or provide funding for, wildlife viewing platforms on all four of the East Fork Project reservoirs.  According to the Recreation Use and Needs Study conducted by Duke, half of the shoreline property owners and 19 percent of the public access site users who were surveyed indicated that they participate in nature study and wildlife viewing in the western North Carolina area.  Interior has recommended that Duke evaluate wildlife viewing opportunities at both the public boating access areas adjoining each of the reservoirs and on NFS lands.  Duke should carefully select the sites for any wildlife viewing platforms that are provided in order to maximize viewing and educational opportunities.  

Duke’s proposed upgrades at the Lake Glenville public boating access areas would address the majority of the additional facility needs as determined by the Recreation Use and Needs Study conducted by Duke including restrooms, trash cans, and a swimming area.  Duke has also proposed providing lighting at the existing public boating access areas, which would directly benefit those anglers who use this reservoir for night fishing.  The use of Lake Glenville is not at capacity, and the upgraded facilities would make the facility more desirable to recreation users and encourage additional use.  
Currently whitewater boaters using the West Fork bypassed reach access the reach by a quarter mile hike across private property off of Shoal Creek Road and then use a launch site located on private property.  Duke’s proposal to provide and maintain a trail on Duke land along the West Fork bypassed reach to High Falls would provide boaters and other visitors a safe way to access project features and facilities and would also discourage the formation of an informal trail or trails, thus preventing degradation of the site due to informal use.  Duke has stated its intention to construct the trail to meet safety standards and regular maintenance of the trail along the West Fork bypassed reach would also ensure user safety.  Hiking is a popular activity for visitors to western North Carolina and providing a recreation trail at the West Fork Project would address the concerns of the WNCA and others by increasing the diversity of recreation experiences available at the project.  

Duke proposes to either construct, or provide funding for, wildlife viewing platforms on Lake Glenville.  According to the Recreation Use and Needs Study conducted by Duke, half of the shoreline property owners and 19 percent of the public access site users who were surveyed indicated that they participate in nature study and wildlife viewing in the western North Carolina area.  Interior has recommended that Duke evaluate wildlife viewing opportunities at both the public boating access areas and Andrews Park adjoining Lake Glenville.  Duke should carefully select the sites for any wildlife viewing platforms that are provided to maximize viewing and educational opportunities.  

Duke’s proposals at Tuckasegee Lake to develop a boating take-out area and provide parking on Duke land would formalize any existing undeveloped dispersed use in this area.  Defining the boundaries of these areas would minimize adverse effects on water quality, cultural resources, and the flora and fauna in the area.  

A connection exists between project operations and recreational use of formal and informal recreational sites at the East and West Fork projects.  All of the facilities that Duke proposes to either construct or provide funding to construct are partially within or adjacent to the existing project boundary, and are used as primary access points to the East and West Fork of the Tuckasegee River and the reservoirs at the East and West Fork projects.  As such, a clear connection exists between project operations and recreational use of these facilities.  Including all of these facilities in the project boundary would provide assurance that improvements would be consistent with project purposes and that Duke, in cooperation with the FS, would continue to provide recreational access to project lands and waters.  We conclude that the facilities proposed for improvement or construction should be included in the project boundary.  The FS would own the facilities on NFS land, but it would be appropriate for Duke to contribute annually to the O&M of project-related recreational facilities.
Other Recreation Facilities and Improvements 

In the TCST SA, Duke proposes providing the following recreation facilities enhancements on the main stem of the Tuckasegee River, downstream of the East and West Fork project reservoirs, within 5 years of the last of the following occurrences:  Duke’s issuance of the new East and West Fork project licenses, the Commission’s approval of any construction within the project boundaries, and final construction approvals required from other regulatory agencies.  If Duke has not negotiated suitable agreements at the sites where these are necessary by December 31, 2003, Duke proposes making the amount of money estimated to construct the proposed facilities available for up to 15 years following Duke’s issuance of the new licenses for the East and West Fork projects for alternative public access improvements along the Tuckasegee River in the same general area as the proposed sites, contingent on reaching suitable agreements with the property owners for at least the duration of the new license terms for the East and West Fork projects.  

Cedar Cliff Powerhouse.  On Duke property downstream of the Cedar Cliff powerhouse, Duke proposes to construct both a public boat launch and take out area within approximately 0.5 mile of each other, with a gravel parking area located at the boat launch site. 

Tuckasegee Powerhouse:  Duke proposes to construct a public boat launch and gravel parking area to accommodate at least 10 cars on Duke land at the Tuckasegee powerhouse.  In its July 14, 2005, update to members of the TCST, Duke stated that it has obtained an easement to cross the private property between NC State Highway 107 and the Tuckasegee powerhouse, and is developing plans for the site.  

East LaPorte Park.  Duke proposes to construct a public boat launch and gravel parking area at Jackson County’s East LaPorte Park, provided that suitable agreements are reached with Jackson County.  In its July 14, 2005, update to members of the TCST, Duke stated that it has conducted a survey and prepared a conceptual plan for this site which was provided to the director of Jackson County’s Recreation and Parks Department; Duke states that it is waiting on a response from Jackson County.

Cullowhee Dam.  Duke proposes to construct an upstream take-out area and downstream launch site for drift boat and canoe access at Cullowhee dam if suitable agreements are reached with the property owners.  In its July 14, 2005, update to members of the TCST, Duke stated that Western Carolina University has reviewed and accepted Duke’s proposed plans and has contacted TVA to modify its lease and obtain a permit.

Delayed Trout Harvest Section of the Tuckasegee River.  Duke proposes to construct a public boat launch and gravel parking area in or just upstream of the delayed trout harvest section of the Tuckasegee River, if suitable agreements are reached with the property owners.  In its July 14, 2005, update to members of the TCST, Duke stated that it is conducting a survey of the site and once completed, will sign a lease with the owner of the site.

Barker’s Creek Section of the Tuckasegee River.  Duke proposes to construct a public boat launch and gravel parking area in the Barker’s Creek section of the Tuckasegee River, if suitable agreements are reached with the property owners.  In its July 14, 2005, update to members of the TCST, Duke stated that it is conducting a survey of the site and once completed, will sign a lease with the owner of the site.

Whittier Section of the Tuckasegee River.  Duke proposes to construct a public boat launch and gravel parking area in the Whittier section of the Tuckasegee River, if suitable agreements are reached with the property owners.  In its July 14, 2005, update to members of the TCST, Duke stated that it has been unable to buy or lease suitable property in this area.

In the TCST SA, Duke proposes to work with TCST members from Jackson County Planning and Economic Development, the Jackson County Soil and Water Conservation District, the Jackson County Manager’s Office, and the towns of Sylva, Webster, and Dillsboro to prioritize other known recreation initiatives in Jackson County, particularly those that enhance the use of the Tuckasegee River either on or downstream of a Duke hydro reservoir or that highlight the area’s cultural heritage.  Duke proposes that minimally, greenway facilities that include river access and the Andrews Park (Lake Glenville) Master Plan will be considered and prioritized.  Duke proposes to contribute a total of $350,000 toward implementation of Duke-selected initiatives from the final prioritized list.  Duke proposes to make these contributions within 1 to 15 years of the last of the following occurrences:  Duke’s issuance of the new East and West Fork project licenses, the Commission’s approval of any construction within the project boundaries, and final construction approvals required from other regulatory agencies.  

In its June 24, 2004, initial comments on and in partial opposition to Duke’s offer of settlement, FOLGA points out that the Master Plan for Ralph Andrews Park on Lake Glenville contemplates significant improvements in the park which will enhance the facilities and services available to the general public but will cost an estimated 1.6 million dollars.  FOLGA recommends full funding of the Master Plan, with Duke and Jackson County each providing 50 percent of the cost of the improvements.  FOLGA asserts that the improvements at Ralph Andrews Park would benefit a broader cross section of the public than Duke’s proposals to fund other recreational activities.  FOLGA disapproves of Duke’s proposal to provide only a fraction of the estimated cost of implementation of the Master Plan. 

Our Analysis

Participants in the Angling Flow Study reported the need for increased public access on the Tuckasegee River, including trailer access.  Duke has proposed providing new public boat launches and gravel parking areas at the Cedar Cliff and Tuckasegee powerhouses, at East LaPorte Park, at Cullowhee dam, in the delayed trout harvest section of the Tuckasegee River, at the Barker’s Creek section of the Tuckasegee River, and at the Whittier section of the Tuckasegee River.  These seven new access locations, or any other new access locations provided by Duke on the Tuckasegee River, would address the need for additional public access there.  Some of these locations, like the Cullowhee dam and Barker’s Creek Bridge, are currently existing informal parking areas and Duke’s proposal would formalize some of the existing undeveloped dispersed use in this area.  Additionally, defining the boundaries of these designated shoreline vehicular access areas would minimize adverse effects on water quality, cultural resources, and the flora and fauna in the area.  
In the TCST SA, Duke proposes providing funding for improvements at the Ralph Andrews Park.  However, Duke is also committed to providing a diversity of recreation experiences at the West Fork Project and has not chosen to focus solely on the Ralph Andrews Park for recreation improvements.  Duke’s proposals at the East and West Fork projects would increase the diversity of recreation experiences available in the project areas.  
Fish Stocking Program

In its SA, the Community Stakeholders recommend that Duke develop and implement an annual fish stocking program at each of the East and West Fork project reservoirs sufficient to withstand recreational fishing pressures, under the direction of NCWRC and in consultation with Jackson County.  

Our Analysis

According to information provided by Duke, angler use of the East and West Fork project reservoirs appears to be low.  Bank fishing accounted for approximately seven percent of the use at Wolf Creek Lake, six percent of the use at Bear Creek and Cedar Cliff lakes, and five percent of the use at Lake Glenville.  This amount of use may be expected to increase with the additional bank fishing sites proposed at Bear Creek Lake and Lake Glenville.  Approximately 30 percent of public access site users and 60 percent of shoreline property owners indicated that they fish while boating on one of the reservoirs in western North Carolina.  Fishing from boats may also be expected to increase at all of the project reservoirs with the proposed creation of public boating access areas at Tanasee Creek Lake and Tuckasegee Lake, as well as the proposed enhancements at the existing public access areas at Wolf Creek, Bear Creek, and Cedar Cliff lakes, and Lake Glenville.  In section V.C.2, Water Quantity and Quality, Duke reports that the water quality in the East Fork Project reservoirs is good.  As discussed in section V.C.3, Aquatic Resources, historical data and recent surveys in Lake Glenville indicate that 21 species of fish occur in the reservoir; the most abundant species are alewife, gizzard shad, and golden shiner and game fish such as walleye and largemouth bass are relatively common.  However, Duke also reports in section V.C.2, Water Quantity and Quality, that Tuckasegee Lake is a narrow, shallow, heavily sedimented reservoir with virtually no storage capacity.  The hydraulic conditions and habitat in Tuckasegee Lake do not make it a good candidate for fish stocking, in that any stocked fish may not remain in the reservoir for an extended period of time, to allow harvest by anglers.  
Recreational Monitoring

In the TCST SA, Duke proposes using established mechanisms for monitoring growth in recreation facility demand such as the FERC Form 80 report, the NC State Comprehensive Outdoor Recreation Plan, and FS recreation use monitoring to determine the need for additional recreation facilities in the future.  Duke further proposes undertaking recreation use and needs studies at its discretion in coordination with the FS, North Carolina Department of Parks and Recreation, and NCWRC, to evaluate future recreation needs that may be directly related to the East and West Fork projects.  
However, Duke proposes that no additional public recreation facilities would be requested by the other parties to the TCST SA in the first 15 years of the new license term, other than those facilities identified in the TCST SA.  Duke further proposes that after the first 15 years of the license term, if the need for additional recreation facilities directly related to the East or West Fork projects has been demonstrated by the necessary supporting data, and the necessary approvals have been obtained, Duke would arrange for the completion of any necessary improvements, giving preference to upgrading existing facilities that do not require additional property rights, and for which substantial cost-sharing funds are provided by other sources.  
Our Analysis

Monitoring recreation use at the projects would provide an opportunity to assess the adequacy of the existing and new recreational facilities, the effects of recreation use on the project areas’ resources, recreational-use capacity issues, and the opportunity to adjust recreational facility development and management over the term of a new license.  If the Commission determines that new facilities are needed at the East and West Fork projects during the new license term, Duke could propose recreational facility improvement measures or resources protection or mitigation measures associated with the recreational facilities within the project boundary based on monitoring results.  Duke could also determine the party responsible for funding and implementing new measures, the estimated costs for implementation, and determine the entity responsible for the long-term maintenance and management of the planned recreational facilities or mitigation measures.

Public Information
In the TCST SA, Duke proposes to reimburse USGS on an annual basis for its cost to maintain USGS gage no. 03508000 located downstream of the Highway 107 bridge at Tuckasegee, North Carolina, near RM 48.5 on the Tuckasegee River (or a suitable replacement gage as determined by USGS) to provide public access to information concerning river flow conditions.  In its SA, the Community Stakeholders recommend the same thing.  USGS reactivated gage no. 03508000 in 2004.  

In its March 11, 2005, and March 15, 2005, filings with the Commission, Interior recommends that Duke reimburse USGS on an annual basis for its cost to maintain USGS gage no. 03508000 at Tuckasegee, North Carolina on the Tuckasegee River to allow for monitoring of compliance and to enhance public access to information concerning river flow conditions.  In its March 11, 2005, filing Interior pointed out that USGS installed this gage in 2004.  In its March 15, 2005 filing with the Commission, Interior states that this gage, when used in conjunction with information from USGS gage no. 03510500 on the Tuckasegee River at Dillsboro, North Carolina, gage no. 03512000 on the Oconaluftee River at Birdtown, North Carolina, and gage no. 03513000 on the Tuckasegee River at Bryson City, North Carolina, would provide information relative to project compliance and operations.  Interior further recommends that if these gages are not funded by other cooperators in the future, that Duke fund their operation.

In the TCST SA, Duke also proposes to reimburse the USGS on an annual basis for its cost to maintain USGS gage no. 03510500 located downstream of the Highway 441 bridge at Dillsboro, North Carolina, near RM 31 on the Tuckasegee River (or a suitable replacement gage as determined by USGS) to provide public access to information concerning river flow conditions.  In its SA, the Community Stakeholders recommend the same thing.  USGS reactivated gage no. 03510500 in 2004.  

In its March 11, 2005, and March 15, 2005, filings with the Commission, Interior recommends that Duke reimburse USGS on an annual basis for its cost to maintain USGS gage no. 03510500 at Dillsboro, North Carolina, on the Tuckasegee River to allow for monitoring of compliance and to enhance public access to information concerning river flow conditions.  In its March 11, 2005, filing Interior pointed out that USGS installed this gage in 2004.  In its March 15, 2005, filing with the Commission, Interior states that this gage, when used in conjunction with information from USGS gage no. 03508000 on the Tuckasegee River at Tuckasegee, North Carolina; gage no. 03512000 on the Oconaluftee River at Birdtown, North Carolina; and gage no. 03513000 on the Tuckasegee River at Bryson City, North Carolina, would provide information relative to project compliance and operations.  Interior further recommends that if these gages are not funded by other cooperators in the future, that Duke fund their operation.

In its response to Interior in a letter filed with the Commission on January 27, 2004, Duke disagrees with the need to assume the O&M costs of the USGS gage on the Oconaluftee River at Birdtown if the gage is deactivated in the future by USGS.  Duke is concerned with the additional cost of operating the USGS gage and states that the gage is not needed to monitor operational compliance at the project.

Participants in Duke’s Angling Flow Study reported the difficulty of obtaining accurate information on the flow level of the Tuckasegee River.  One participant suggested the need for real time flow information for a number of locations between the towns of Tuckasegee and Bryson City to allow recreationists the opportunity to choose when and where to fish or boat.

In the TCST SA, Duke proposes to provide signs conveying information on lake access, recreation opportunities, and wildlife in conjunction with NCWRC, FWS, and FOLGA at about four locations in the West Fork Project area including the two public boating access areas on Lake Glenville, the existing day-use area on Lake Glenville, and at the new boating take-out area proposed at Tuckasegee Lake.  Duke proposes that the cost of providing this information would not exceed $10,000 per site.

Duke proposes to continue to provide information on reservoir levels for each of the East and West Fork project reservoirs, recreational flows, including generation flows, and any special messages in a timely manner via its telephone system (1-866-332-5253) and its Internet website (http://www.nantahalapower.com/nantahala/lakes/levels/).  Duke began providing information via its telephone system and website in 2004.  Duke also proposes to provide information on the West Fork bypassed reach flow release schedule via its telephone system and its Internet website.  Duke proposes that special messages on its website and telephone system would include, but not be limited to, those conveying changes in reservoir levels and recreational flows due to implementation of the low inflow protocol and/or the HPMEP.  Duke further proposes to work with NCWRC to provide information on river access, including the dangers of rapidly rising water.  Duke further proposes to evaluate future communications technology advancements over the term of the new licenses and implement cost effect technologies that enhance the delivery of reservoir and recreation flow information.

In its March 21, 2005, filing with the Commission, NCDENR recommends that the conditions contained in the TCST SA be incorporated as terms and conditions in the new licenses for the East and West Fork projects.  NCDENR states that the SA provides a comprehensive balanced set of measures necessary to provide acceptable terms and conditions for any new licenses.

Our Analysis 

Duke has proposed measures that would help provide a means to disseminate information regarding project area resources, facilities, and management issues to members of the public who currently use the project area and to members of the public who may be interested in using the area.  This information would assist with educating the public about both prevailing safety factors within the project area, and the potential effects of recreational use on sensitive project area resources.

Continued maintenance of gages on the Tuckasegee River for public access would provide boaters and anglers with timely and specific flow information about the condition of the downstream reaches, minimizing some of the safety issues associated with flow levels (e.g., deter unqualified boaters from beginning a run that is too dangerous for their skills and alert anglers of difficult stream fishing conditions).

Duke’s proposed signs and information kiosks would be centered around recreational sites that provide primary access to project lands and waters.  These media could be used to inform project visitors about appropriate uses and areas for recreational activities and would subsequently help protect the project’s environmental resources from misuse by recreational visitors.  Providing information on the dangers of rapidly rising water at the project would help with recreational user safety.
The proposal to provide information over the telephone system and via the internet would provide timely flow information to boaters and anglers from the region who are interested in using the reservoirs.

Recreational Flows

Scheduling Recreational Flow Releases

In the TCST SA, Duke proposes to continue recreational flow releases into the main stem of the Tuckasegee River in coordination with TGA until the new East and West Fork project licenses become effective. 
Duke proposes to convene a recreational schedule planning meeting in October of each year with the parties interested in recreational flow releases including the FS, FWS, NCWRC, NCDWR, Trout Unlimited, AW, TGA, CCC, GCDC, FOLGA, and a representative of a lake homeowners association from an East Fork Project reservoir.  The purpose would be to define the recreation flow schedules for both the East and West Fork projects for the next calendar year.  Duke proposes that the interested parties would be notified in advance of the meetings and that they would begin in October 2004.  Duke conducted the first annual recreation flow schedule planning meeting at Southwestern Community College, in Bryson City, North Carolina, on October 27, 2004.  Representatives of Duke, NCWRC, TGA, CCC, GCDC, FOLGA, Big Choga Homeowners Association, and the Nantahala Outdoor Center attended the meeting.  Representatives of the FS, FWS, NCDWR, Trout Unlimited, AW, and a homeowner from an East Fork reservoir were informed of the meeting but did not attend.

Duke proposes that if all of the parties present at an annual recreation schedule planning meeting agree in writing to permanent schedule changes, the changes will take effect as agreed to by the parties unless Commission approval is required.  If Commission approval for a change is required, Duke proposes to develop a request in whatever form is necessary to effect such change and submit it to the Commission.  Implementation of the change will take effect according to the Commission’s approval.  Duke further proposes that no party may request a modification of the recreation flow release schedule that would increase the total number of hours per month (for generation releases) or per calendar year (for Taintor gate releases) at the appropriate target flows.

Duke proposes that all organizations sponsoring whitewater races or special events would consult with the TGA president and NCWRC to coordinate race schedules with the NGSSR as much as possible prior to making a request to Duke for additional hours of release.  

Duke further proposes to continue to provide an employee to serve as the primary point of contact for recreation issues and to ensure continued effective communication with businesses and the general public that use river sections that have flows affected by the East and West Fork projects.

Duke further proposes to convene a meeting with the interested parties in October immediately following the first five full recreation seasons under the requirements of the new East and West Fork project licenses.  At the meeting, parties would evaluate the recreational releases during the previous 5 years to identify any potential mutually agreeable improvements.

Normal Generation Schedule to Support Recreation

Beginning within 1 year of its issuance of the new license, Duke proposes to operate the East Fork Project to provide the following NGSSR for recreation releases at or above the best efficiency flow to the main stem of the Tuckasegee River:

During the primary angling periods (the first weekend after Labor Day through the last weekend of October, and April 1 through the first weekend in June) Duke proposes to provide preferred flows of about 500 cfs or below as measured at the reactivated USGS gage no. 03510500 at Dillsboro (Dillsboro gage).  During part of this time period, boating release schedules overlap.  During this overlap period (the Saturday that occurs 9 days before Memorial Day through the first weekend of June and Saturdays in September and October), Duke proposes that the NGSSR would be 6 hours per day on the Sunday of Memorial Day weekend, 6 hours per day on Wednesday, Thursday and Sunday between Memorial Day weekend and the first weekend in June, and 6 hours per day on 1 of 4 Saturdays in September and October.

During the primary boating periods (the time period following the first weekend of June through Labor Day) Duke proposes to provide preferred flows of about 800 cfs as measured at the Dillsboro gage.  During this time period, Duke proposes that the NGSSR would be: (1) 6 hours per day on Wednesday, Thursday, and Saturday for 3 out of 4 weeks plus the Monday of Labor Day weekend, and (2) 6 hours per day on Wednesday, Thursday, and Sunday for 1 out of 4 weeks.  Duke proposes to initiate these releases at such time that the released flow first arrives at the Dillsboro gage at about 10:30 a.m.

Beginning within 1 year of its issuance of the new license, Duke proposes to operate the West Fork Project to provide the following NGSSR for recreation releases at or above the best efficiency flow to the main stem of the Tuckasegee River:
During the primary angling periods (the first weekend after Labor Day through the last weekend of October, and April 1 through the first weekend in June) Duke proposes to provide preferred flows of about 500 cfs or below as measured at the Dillsboro gage.  During part of this time period, boating release schedules overlap.  During this overlap period (the Saturday that occurs 9 days before Memorial Day through the first weekend of June and Saturdays in September and October), Duke proposes that the NGSSR would be 6 hours per day on the Saturday and Sunday one week prior to Memorial Day weekend, 6 hours per day on Saturday and Monday of Memorial Day weekend, 6 hours per day on 3 of 4 Saturdays in September and October, and 6 hours per day on Tuesday, Friday and Saturday between Memorial Day weekend and the first weekend in June.

During the primary boating periods (the time period following the first weekend of June through Labor Day) Duke proposes to provide preferred flows of about 800 cfs as measured at the Dillsboro gage.  During this time period, Duke proposes that the NGSSR would be: (1) 6 hours per day on Tuesday, Friday, and Sunday for 3 out of 4 weeks, and (2) 6 hours per day on Tuesday, Friday, and Saturday for 1 out of 4 weeks.  Duke proposes initiating these releases at such time so that the released flow first arrives at the Dillsboro gage at approximately 10:30 a.m.

Duke proposes to adjust for significant baseline flows (the flow rate at the Dillsboro gage without Duke making the scheduled generation release to support recreation) at both the East and West Fork projects by checking the river flow on a daily basis at the Dillsboro gage.  Duke proposes to project the expected river flow at the Dillsboro gage during the next scheduled generation release to support recreation.  When projected baseline river flow is expected to average more than 500 cfs from 10:30 a.m. to 4:30 p.m., Duke proposes to reduce or eliminate specific recreation flow releases from the East and West Fork project hydropower stations for that day.

Duke proposes to consider providing additional recreational releases from generation at both the East and West Fork projects to support other special events on a case-by-case basis, provided that the sponsoring or requesting organizations have consulted with the TGA and NCWRC and have integrated their needs with the NGSSR as much as possible.

Duke also proposes to consider requests to temporarily alter the NGSSR at both the East and West Fork projects for special purposes on a case-by-case basis, provided that the sponsoring or requesting organizations have consulted with the TGA and NCWRC and have integrated their needs with the NGSSR as much as possible.  Duke proposes to consider requests that would shift the hours of generation to different times or would reduce the total hours of releases to conserve the available water supply, but would not consider requests that would add additional hours to the NGSSR for the month.

Duke proposes to temporarily vary from the recreational releases from the East and West Fork projects as identified above if required by conditions beyond Duke’s control or by operating emergencies or maintenance needs.  Such temporary variances would be in accordance with the low inflow protocol or the HPMEP.

Recreation Flow Schedule Using a Taintor Gate at Thorpe Dam
Duke proposes to provide the recreational flow schedule shown in table 22 using a Taintor gate at Thorpe dam beginning after the last of the following occurrences:  construction of the parking areas and any portage trails at a suitable launch site and take-out location on the West Fork bypassed reach, or within 1 year of its issuance of the new license.  Duke proposes that the target flows and times are for flows and flow arrival times at the launch site.  Duke further proposes that the actual release amounts from the Taintor gate would be large enough that when combined with other tributary and accretion flows, the total is as close as possible to the target flow rates.

Table 22.
Recreation flow schedule using a Taintor gate at Thorpe dam.  (Source:  TCST SA)
	When
	Dates
	Target Flow (cfs)
	Hrs
	Times

	One Spring Saturday
	Between April 1 and April 30
	250
	6
	10 a.m. to 4 p.m.

	One Spring Sunday
	
	250
	6
	

	Five Weekend Days
	Between May 1 and September 30
	250
	6
	10 a.m. to 4 p.m.


Duke proposes that the actual release dates would be determined annually by parties interested in recreational flow releases. 

Duke also proposes to temporarily vary from the recreational releases from Thorpe dam if required by conditions beyond Duke’s control or by operating emergencies or maintenance needs.  Such temporary variances would be in accordance with the LIP or HPMEP.

At the public scoping meeting for the Dillsboro Project, held on February 10, 2004, in Sylva, NC, David Wheeler of the Watershed Association of the Tuckasegee River stated his concerns with the effects of the project dams and proposed flow releases on recreation and safety downstream of the projects.

In its June 24, 2004, initial comments on and in partial opposition to Duke’s offer of settlement, FOLGA suggests that the settlement provisions for timed recreational water releases should be removed from the TCST SA.  FOLGA asserts that no study or plan has demonstrated the need for additional recreation releases. 

In its January 3, 2005, scoping comments American Whitewater states that it supports the findings of the whitewater feasibility study and agrees that whitewater releases should not be provided in the East Fork bypassed reach.  American Whitewater also states its support for the recreational flow releases proposed for the West Fork bypassed reach and points out that the West Fork bypassed reach is a highly desirable recreational resource because of the qualities it does have: fun and unique rapids, beautiful scenery, good water quality, and proximity to a large number of boaters; and the qualities it does not have: obvious major hazards like undercut rocks, drops with a high pin risk, or sieves. 

In his January 6, 2005, scoping comments Shane Williams of the Dillsboro River Company asserts that recreational releases and access provide a tremendous opportunity on the Tuckasegee River.  Mr. Williams states that he provides rafting trips on the Tuckasegee River in the Dillsboro area as do four other river outfitters based on the Tuckasegee River between Dillsboro and Barker’s Creek.

In his January 12, 2005, scoping comments T.J. Krueger states that one of the key issues for flow releases is the timing of such releases to allow for fishing and other water-based activities such as tubing, canoeing, and kayaking.  Mr. Krueger provides alternate flow release schedules for the East and West Fork projects:  no flow release would occur on Mondays to allow maintenance work at the reservoirs; at the East Fork Project, water would be released from 9:00 a.m. until 4:00 p.m. from Tuesday through Saturday and from 11:00 a.m. until 4:00 p.m. on Sundays; and at the West Fork Project, water would be released from 12:00 a.m. until 8:00 a.m. from Tuesday through Sunday.  Mr. Krueger states that this schedule would allow the East Fork Project to accommodate upper river recreational activities and the West Fork Project would accommodate lower river activities.

In its response to T.J. Krueger, filed with the Commission on February 22, 2005, Duke points out that the flows and release schedules included in the TCST SA were negotiated through a long process with many stakeholders and that the majority of recreation use on the main stem of the Tuckasegee occurs in the Dillsboro area and extends 5 miles upstream and downstream of there (between RM 27 and RM 37).  Duke points out that it takes about 1 hour for water released from the East and West Fork projects to reach Mr. Krueger’s business, and it takes about 10 hours for those same releases to reach Dillsboro.  Duke states that the TCST SA calls for recreational releases to arrive at Dillsboro at approximately 10:30 a.m.  

In its March 21, 2005, filing with the Commission, the FS provides a preliminary section 10(a) condition supporting the SA provisions for scheduled recreational flows in the Tuckasegee River as included in section 5.0 of the TCST SA.  

In its March 21, 2005, filing with the Commission, NCDENR recommended that the conditions contained in the TCST SA be incorporated as terms and conditions in the new licenses for the East and West Fork projects.  NCDENR stated that the TCST SA provides a comprehensive balanced set of measures necessary to provide acceptable terms and conditions for any new licenses.

In its SA, the Community Stakeholders recommended that, during the first 5 years of the West Fork Project license, Duke would monitor the whitewater recreation use at the Tapoco Project (FERC Project No. 2169) in the Cheoah River.  If recreational pressure at the Cheoah River requires the provision of additional scheduled flows at the Tapoco Project, the Community Stakeholders recommend that Duke would contribute funds to compensate the Tapoco Project licensee for the provision of additional scheduled recreational flows into the Cheoah River’s bypassed reach for whitewater recreation.  The Community Stakeholders recommend that the contribution to be funded would not exceed the monetary value of the flows contemplated by the TCST SA for releases that would have been made into the Tuckasegee River from June 1 through the end of the Labor Day weekend.  The Community Stakeholders further recommend that Duke monitor whitewater recreation use at the Tapoco Project every 5 years, in coordination with the project licensee.  

In its SA, the Community Stakeholders recommended not providing whitewater recreational flows within the West Fork bypassed reach during the first 10 years of the West Fork Project license.  After those 10 years, the Community Stakeholders recommended potentially providing flows pursuant to a standard reopener clause included in the license if the following conditions are met:  (a) recreational flows at the Cheoah River bypassed reach (FERC Project No. 2169) are not sufficient to meet whitewater recreational demand (b) that such flow releases can be conducted on West Fork Project property only, without any damage to, or trespass on or over, adjacent non-project property; (c) that boaters participating in such releases can do so without trespassing on or over non-project property; and (d) that emergency rescue services can be provided to boaters using the West Fork bypassed reach pursuant to an emergency rescue plan without requiring trespass on or over non-project property.  The Community Stakeholders recommended that any proposed emergency rescue plan must be approved by Jackson County.  The Community Stakeholders stated that this recommendation should not affect the provision of recreational releases for whitewater recreation activities downstream of the confluence of the East and West forks of the Tuckasegee River.

Duke, in its comments in response to the Community Stakeholders SA filed with the Commission on July 6, 2005, pointed out that in the order licensing FERC Project No. 2169, the Commission stated that the flow release schedule at that project was carefully developed to balance competing resource needs, and that providing additional recreational releases at that project could disrupt the reproduction and dispersal of the larval Appalachian elktoe mussel.  Duke described how the Commission specifically rejected a whitewater group's request for more recreational releases at that project.
Our Analysis

Duke has proposed meeting annually with a number of parties who have oversight for and an interest in various natural resources, commercial interests, and community interests that may be affected either positively or negatively by recreational pursuits.  By holding annual meetings, information from the current year, as well as information that has been obtained in previous years, can be reviewed and discussed.  This information will assist Duke and other interested parties in making any needed changes to recreational flows in the area.  The first annual recreation flow schedule meeting occurred in October 2004 as agreed upon in the TCST SA, and the second annual meeting was held on October 14, 2005.  According to the minutes of the 2004 meeting, the meeting participants agreed that the flow schedule during 2004 generally worked well and that it should work well in 2005.  The minutes of the 2005 meeting noted that there was high water most of the season, and participants discussed looking into the data more, that, while the USGS data was helpful, it would be more helpful to have a gage near Dillsboro.
Currently, boating opportunities in the bypassed reach of the West Fork of the Tuckasegee River are limited; boaters have occasionally used this section following substantial rainfall in the area.  The flows proposed by Duke would, if implemented, enhance whitewater boating opportunities in the area.  During 2001, Duke conducted flow assessments for recreational use within the bypassed reaches of the East Fork and West Fork of the Tuckasegee River and on the main stem of the Tuckasegee River.  The studies assessed recreational opportunities including whitewater boating and angling within the East Fork and West Fork bypassed reaches and on the main stem of the Tuckasegee River and the effects of flows on these activities.  For the recreational instream flow study, flows of approximately 172 and 262 cfs were obtained by raising the Taintor gates at Thorpe dam by the amount indicated by a chart predicting the expected flow in cfs per gate opening, and whitewater boaters ran the river at these flows.  

As a result of the study, Duke determined that the minimum acceptable flow for boating the West Fork bypassed reach was between 187 and 212 cfs, and the optimum flow would be around 262 cfs.  Duke’s proposed target flow of 250 cfs shown in table 22 is very close to the expected optimum flow and will provide good boating opportunities in the bypassed reach of the West Fork of the Tuckasegee River.

Duke has defined the primary boating period as the time period following the first weekend of June through Labor Day.  During this time, Duke proposes to provide flows of about 800 cfs to the main stem of the Tuckasegee River as measured at the Dillsboro gage.  As a result of the recreational instream flow study, Duke determined that the minimum acceptable flow for boating the Dillsboro section of the Tuckasegee River was between 554 and 485 cfs and the optimum flow was 821 cfs.  However, participants in the study stated that if only one flow could be provided in this section, they would prefer that it be around 800 cfs.  Boaters preferred Duke’s proposed target flow of 800 cfs (measured at the Dillsboro gage during the primary boating period), and it would provide good boating opportunities in the Dillsboro section of the Tuckasegee River.

Duke also determined as a result of the recreational instream flow study that the minimum acceptable flow for boating the Whittier section of the Tuckasegee River was approximately 813 cfs and that the optimum flow would be just over 1000 cfs.  Duke’s proposed target flow of 800 cfs as measured at the Dillsboro gage during the primary boating periods may be a bit low to provide an optimum boating experience most of the time, and may be a bit low for skilled boaters, but will still allow for boatable conditions that may not otherwise be available to boaters. 

Duke has defined the primary angling periods as the first weekend after Labor Day through the last weekend of October, and April 1 through the first weekend in June.  During this time Duke proposes to provide flows of about 500 cfs or below as measured at the Dillsboro gage.  This flow is lower than the optimum boating flow in both the Dillsboro and Whittier sections of the Tuckasegee River but still provides boating opportunities because it falls within the minimum acceptable boating flow for the Dillsboro section.  

Duke reported that the results of the controlled flow study indicated that acceptable flows for angling in the 2 mile long section of the East Fork of the Tuckasegee River from the Cedar Cliff powerhouse to the confluence of the West Fork of the Tuckasegee River occurred between 50 and 60 cfs.  Duke has proposed releasing boating flows from the Cedar Cliff powerhouse beginning at approximately 2:00 a.m. during the primary angling period and stopping at approximately 7:00 a.m.  By approximately 8:00 a.m. the flows should have subsided to their pre-release level and would allow a good fishing experience in the East Fork bypassed reach.

As a result of the angling flow study, Duke determined that the generally acceptable flow for angling in the 1.5 mile long section of the West Fork of the Tuckasegee River from the Tuckasegee powerhouse to the confluence of the East Fork of the Tuckasegee River occurred somewhere between the 16 and 72 cfs.  Duke proposes releasing boating flows from the Tuckasegee powerhouse beginning at approximately 1:00 a.m. during the primary angling period and stopping at approximately 6:00 a.m.  By approximately 7:00 a.m. the flows should have subsided to their pre-release level and would allow a good fishing experience in the West Fork bypassed reach.

Duke reported that the results of the controlled flow study indicated that acceptable flows for angling in the section of the Tuckasegee River from the confluence of the East and West Forks of it to the town of Cullowhee, NC, occurred at 75 cfs and at 285 cfs, or somewhere between these two flows.  Duke’s proposed flows may be a bit high to provide an optimum fishing experience in this section of the Tuckasegee River during this time, but would not prohibit angling in this section. 
As a result of the angling flow study, Duke determined that the generally acceptable flow for angling in the delayed harvest section of the Tuckasegee River from below Cullowhee dam to the NC State Highway 116 bridge in Webster, NC (just below the Dillsboro gage) occurred at 485 cfs.  The angling flow study also determined that boat fishing could occur in this section of the Tuckasegee River between 485 cfs and 656 cfs.  Duke’s proposed target flow of 500 cfs or less during the primary angling periods would provide an acceptable flow for anglers in this section of the Tuckasegee River, and would also provide good boat fishing opportunities in this section as well.
The section of the Tuckasegee River from Barker’s Creek Bridge to the confluence of Camp Creek and the Tuckasegee River is just above the Dillsboro gage and the angling flow study determined that the generally acceptable flow for angling in this section occurred at 468 cfs, closely followed by 316 cfs, or somewhere between these two flows.  Duke’s proposed target flow of 500 cfs or less during the primary angling periods would also provide an acceptable flow for anglers in this section of the Tuckasegee River.

According to the Recreation Use and Needs Study conducted by Duke, the Tuckasegee River downstream of the East and West Fork projects supported approximately 18,000 recreation user days from November 2001 through October 2002; downstream of the Dillsboro Project, it supported an additional 43,000 recreation user days.  Duke estimates that canoeing and kayaking account for only 2 percent of the current recreational use of the Tuckasegee River at East LaPorte but accounts for about 69 percent of the use of the Tuckasegee River at Barker’s Creek.  Duke also estimates that bank fishing accounts for about 83 percent of the current recreational use of the Tuckasegee River between East LaPorte and the Dillsboro Project.  Duke estimates that recreational use of the Tuckasegee River downstream of the East and West Fork projects will increase to 50,800 recreation user days by 2055; it will increase to 128,900 recreation user days downstream of the Dillsboro Project.  

Public Safety at the East and West Fork Projects
In the TCST SA, Duke proposes to continue working with local law enforcement officials to address safety and security issues relative to the East and West Fork project reservoirs.

In its June 24, 2004, initial comments on and in partial opposition to Duke’s offer of settlement, FOLGA states that the shoreline management provisions included in the TCST SA do not adequately protect the adjoining property owners’ primary interests of security and freedom from nuisances.  FOLGA expresses its concern that the property owners at Lake Glenville are more vulnerable to the risks of fire and crime than those in a less isolated setting, because the local sheriff’s department is approximately 25 miles away from the lake down a winding narrow mountain road and nearly all of the firefighters in Jackson County are volunteers.  FOLGA explains that it would like to see the lease program initiated by NP&L, Duke’s predecessor, reinstated at Lake Glenville because it believes that the lease program eliminated some of the security and nuisance problems along the shoreline of Lake Glenville by providing property owners with an opportunity to deal locally (on their own) with issues on the leased property.

In its response to FOLGA, filed with the Commission on July 6, 2004, Duke points out that it has entered into an MOA with the Jackson County sheriff to promote public safety and law enforcement on Duke property in Jackson County, including the East and West Fork project reservoirs, and provides a copy of the MOA.  Duke also explains that it terminated the lease program at Lake Glenville because the presence of the lease program did not actually address potential problems on Duke property and actually led to other problems, including confrontations with the public.
In its SA, the Community Stakeholders recommend that Duke reimburse Jackson County for the provision of emergency rescue services associated with the public use of any recreational facilities or uses provided or maintained under the East or West Fork project licenses that are not owned by Jackson County.  Within 90 days of the issuance of the East and West Fork project licenses, the Community Stakeholders recommend that Duke negotiate a reimbursement and indemnification agreement with Jackson County, which would hold Jackson County harmless with regard to the rendering or furnishing of emergency services.  The Community Stakeholders further recommend that the agreement would provide $50,000 annually for the training of emergency personnel and the furnishing of emergency equipment and supplies.  

As described above, the Community Stakeholders also recommend that Duke prepare an emergency rescue plan for the West Fork bypassed reach for approval by Jackson County.

In its comments in response to the Community Stakeholders SA filed with the Commission on July 6, 2005, Duke states that requiring Duke to fund emergency rescue services is inappropriate and that it is unlikely that emergency rescue services would be needed in the West Fork bypassed reach.  Duke points out that there are several roads leading into the West Fork gorge, and the increased level of housing development in the area contributes to the reasonableness of any needed rescue.  Duke points out that just because an accident may happen is no reason to keep the West Fork bypassed reach dewatered.  Duke also points out that accidents regularly happen on FERC regulated reservoirs, yet these reservoirs are not drained to protect the public from themselves.  Duke notes that the emergency services are provided to members of the public, many of whom are likely to be county residents or tourists, both of whom support the local economy through taxes and commerce.

Our Analysis

Maintaining a law enforcement presence at the East and West Fork project reservoirs would help to maintain compliance with rules and regulations in the project area.  Such a presence would minimize the potential for recreational user conflicts.  The ultimate result of compliance with rules and regulations in the project area would be the protection of natural resources and an enhanced recreational experience for the users of the East and West Fork project reservoirs.

The emergency rescue plan recommended by the Community Stakeholders could address communications among emergency service providers in the area, including how the general public communicates with emergency personnel in the project area.  This plan could also address day-to-day and seasonal management of emergency and safety activities. 

East Fork, West Fork, and Dillsboro Projects
Recreation Funding 

In its SA, the Community Stakeholders recommend that Duke pay Jackson County $350,000 within 2 years of issuance of the East Fork, West Fork, and Dillsboro project licenses.  The Community Stakeholders further recommend that Duke annually pay Jackson County $5,000 for each MW, or portion thereof, of capacity authorized under the licenses for the East Fork, West Fork, and Dillsboro projects on or before the anniversary date of the project licenses, with adjustment for inflation as provided for in the Community Stakeholders SA.  The Community Stakeholders indicate in their SA that Jackson County would use a portion of this money to fund active and passive recreational activities within the county.
Our Analysis

Other than including these recommendations under the heading “Public Recreation Facility Agreements,” the Community Stakeholders have not indicated the purpose of these funding amounts.  The Community Stakeholders SA does not indicate if these funds would be used for facilities related to the project or how these funds would be used to resolve specific project effects. 

Dillsboro Surrender
Dam Removal

In the TCST SA and in its application for surrender of the Dillsboro Project license, Duke proposes to decommission the Dillsboro Project, including the full removal to grade of the existing 310-foot-long, 12-foot-high Dillsboro dam on the Tuckasegee River and complete demolition of the powerhouse down to the foundation.  In its application for surrender of the Dillsboro Project license, Duke states that the removal of Dillsboro dam would provide almost a mile of additional riverine angling opportunity for native fish and the delayed harvest-managed trout fishery.  Duke also points out that the limited reservoir boating currently available will be replaced by an increased opportunity for whitewater boating and canoeing without the need for a portage around the dam.

At the public scoping meeting for the Dillsboro and Bryson projects, held on February 10, 2004, in Franklin, NC, Kevin Colburn, of AW, stated that AW supported the TCST SA, including removal of Dillsboro dam and believes that it will offer significant recreational benefits to the entire watershed. 

At the public scoping meeting for the Dillsboro Project, held on February 10, 2004, in Sylva, NC, several individuals stated their opinions of the effects of the removal of Dillsboro dam on recreation in the area.  Justin Padgett, a rescue worker and resident of Jackson County, stated his belief that removal of Dillsboro dam could potentially benefit the economy and recreation by providing a location for both practicing rescue work and educating the public on whitewater safety.  Sam Fowlkes echoed Mr. Padgett’s statements and added a request for a ramp at the site of Dillsboro dam to provide public access.  Bob Hathcock, of the Nantahala Outdoor Center, stated his belief that the Tuckasegee River could become a much greater attraction for the town of Dillsboro than Dillsboro dam, if it were free-flowing and boaters could pass through the town on the river.  Mr. Hathcock also stated his belief that with the removal of Dillsboro dam, more people would view the town of Dillsboro from a recreational standpoint which may increase the number of visitors to Dillsboro.  Shane Williams, of TGA, stated that Dillsboro dam currently has no recreational value, particularly since there is no public access to the Dillsboro reservoir.  Susan Leveille, merchant and property owner in Dillsboro, NC, expressed her dismay that the TCST SA did not address less active recreation opportunities along the Tuckasegee River such as walking trails and greenways.  Ms. Leveille also stated that the town of Dillsboro may not benefit by attracting additional whitewater boaters due to the increase in traffic and the need for additional parking.  Ms. Leveille also pointed out that the Tuckasegee River, both above and below Dillsboro dam, is already used for training kayakers and rescue workers.

In his July 6, 2004, motion to intervene, protest, and comments to the Commission, T.J. Walker of the Dillsboro Inn pointed out that a significant number of his guests enjoy the Dillsboro reservoir and downstream area for both passive and active recreational opportunities.  Mr. Walker also stated his belief that the removal of the dam will result in a river segment choked with sediment, with streambanks denuded of vegetation and shade, for a substantial period of time.  Because of these reasons, Mr. Walker does not believe that the boating experience in the river with be of sufficient quality to attract boaters who would rather visit the Nantahala, Ocoee, and lower Tuckasegee rivers. 

In his January 6, 2005, scoping comments Shane Williams of the Dillsboro River Company asserts that Dillsboro dam should be removed because it is a current hazard and provides little to no recreational value.

In its SA, the Community Stakeholders recommend the continued operation and rehabilitation of Dillsboro dam.  In lieu of closure of the Dillsboro powerhouse, the Community Stakeholders recommend that Duke fund a river restoration effort elsewhere in the state of North Carolina with the funds contemplated for dam removal and river restoration in the TCST SA.  

Our Analysis

Removal of Dillsboro dam would add another mile of free-flowing water to the Tuckasegee River, increasing opportunities for whitewater boating and canoeing and for riverine angling for native fish and the delayed harvest managed trout fishery.  A portage around Dillsboro dam would be unnecessary, and access to this site may no longer be warranted.  
Access

In its final license application for license surrender, Duke proposed providing a public boat launch and gravel parking area in the vicinity of the Tuckaseigee Water and Sewer Authority’s property just upstream of Dillsboro reservoir.  Duke also proposed providing a canoe portage around Dillsboro dam, if the dam is not removed.

At the public scoping meeting for the Dillsboro and Bryson projects, held on February 10, 2004, in Franklin, North Carolina, Kevin Colburn stated that AW appreciates the inclusion of the portage and parking area at the dam and believes that this would address a large portion of the present public demand for river recreation.  At the same meeting, John Boaze of Jackson County stated that he had not seen any recommendations for ADA-accessible facilities at any of the project reservoirs and asked if the Commission would address that issue.  

In its SA, the Community Stakeholders, who promote retention of Dillsboro dam, recommend that by June 1, 2006, or within 1 year following the issuance of the license for the Dillsboro Project, whichever comes last, Duke should construct a canoe and kayak portage around Dillsboro dam.  The Community Stakeholders recommend that the access area at Dillsboro dam would be located on the west bank of the Tuckasegee River and would include a launch site/take out area both upstream and downstream of the dam as well as a parking area, a picnic area, and a path for access to the river for fishing.  The Community Stakeholders recommend that Duke provide directional signs at this site.

The Community Stakeholders also recommend that Duke provide both warning signs and informational signs for the take out location along the Tuckasegee River upstream of Dillsboro dam. 

The Community Stakeholders recommend that within 1 year of license issuance, Duke would prepare a recreation plan addressing recreation facilities and public access at the Dillsboro Project and file it with the Commission for approval.  The Community Stakeholders recommend that the plan would include (1) the entity or entities responsible for constructing, operating, and maintaining the existing and proposed facilities; (2) final cost estimates for the construction and yearly maintenance of each facility; (3) erosion and sediment control measures to be used during construction of the facilities and access; (4) a construction schedule for implementing the recreation enhancements; (5) allowance for access to public use areas within the project boundary; and (6) as-built drawings for the boat launch and parking area near the tailrace.  

The Community Stakeholders recommend that Duke consider the ADA in the design and construction of the proposed recreational facilities at the Dillsboro Project and construct the facilities after consultation with NCWRC and Jackson County. 
Our Analysis

Participants in the Angling Flow Study reported the need for increased public access on the Tuckasegee River.  The proposed public boat launch and parking area in the vicinity of the Tuckaseigee Water and Sewer Authority’s property just upstream of Dillsboro reservoir would improve access to the Tuckasegee River, whether Dillsboro dam and powerhouse are removed or not.  

The proposed portage around Dillsboro dam would improve the quality of the recreational resources and improve access to the reservoir and around the dam, even though the dam currently can easily be portaged along the west (or south) bank using a developed trail that is located there.  Formalizing the existing trail located near Dillsboro dam would minimize adverse effects on water quality, cultural resources, and the flora and fauna in the area.  The portage would also allow boaters to continue boating down the Tuckasegee River with minimal inconvenience if they launched upstream of the dam.

Bryson Project
Access

Duke proposes providing a canoe portage around Bryson dam, with a walking path when EBCI allow public boating on the Oconaluftee River within the reservation.  
At the public scoping meeting for the Dillsboro and Bryson projects, held on February 10, 2004, in Franklin, North Carolina, Kevin Colburn, of AW, stated that AW appreciates the inclusion of the portage and parking area at the dam and believes that it will meet a large portion of the present public demand for river recreation. 
At the public scoping meeting for the Dillsboro and Bryson projects, held on February 10, 2004, in Sylva, North Carolina, John Boaze of Jackson County stated that he had not seen any recommendations for facilities accessible in accordance with the ADA at any of the project reservoirs and asked if the Commission would address that issue.  

In its March 15, 2005, filing with the Commission, Interior recommended that Duke provide an adequate, safe canoe portage around Bryson dam and powerhouse.  Interior further recommended that Duke include a river access site at the downstream end of the canoe/carry-type boats portage with parking.  

In its March 18, 2005, filing with the Commission, NCWRC recommended that Duke provide a small boat access facility on Ela reservoir.  NCWRC also recommended that Duke provide bank fishing facilities in accordance with ADA on Ela reservoir and below Bryson dam.  

In its March 21, 2005, filing with the Commission, NCDENR recommended that Duke develop a portage trail around Bryson dam in the future, when EBCI allows public recreational boating on the Oconaluftee River within the reservation.  NCDENR further recommended that Duke consult with the Division of Parks and Recreation of NCDENR in planning the portage route and design.
In its SA, the Community Stakeholders recommended that by June 1, 2006, or within 1 year following the issuance of the subsequent license for the Dillsboro Project, whichever comes last, Duke would construct a canoe and kayak portage around Bryson dam.

In its comments on the Community Stakeholders SA filed with the Commission on July 13, 2005, EBCI objects to the recommendation for a portage around Ela reservoir because EBCI does not allow boating on tribal fishing waters.  EBCI states its concern with the possibility of boaters purposely floating through tribal fishing waters.  

Our Analysis

The proposed canoe portage and walking trail would improve the quality of the recreational resources and improve access to the reservoir and around the dam.  Currently, there are no developed facilities at the project, and access to the reservoir is limited because the shoreline adjacent to the reservoir is steep and difficult to access.  A walking trail would provide additional access opportunities for wildlife viewing, such as bird watching, and for shoreline fishing.

A canoe portage would allow boaters to continue boating down the Oconaluftee River and into the Tuckasegee River with minimal inconvenience if they were able to launch upstream of the reservoir.  However, at this time boating is not allowed on the Oconaluftee River through the Qualla Boundary, so access around Bryson dam to allow boaters to continue downstream is not an issue.
Some shoreline fishing currently takes place on Ela reservoir.  Providing bank fishing facilities in accordance with ADA on Ela reservoir and below Bryson dam would improve accessibility at the Bryson Project and increase the diversity of recreation experiences available in the project area.  The diversity of recreation experiences would also increase by providing access for small boats on Ela reservoir.  However, Ela reservoir is shallow and littered with tree stumps and the Qualla Boundary is immediately upstream of it.  EBCI currently does not allow boating on the Oconaluftee River within the Qualla Boundary, and there would be no way to prohibit boaters from traveling upstream into the Qualla Boundary.
Fish Stocking

In its SA, the Community Stakeholders recommend that Duke develop and implement an annual fish stocking program at Ela reservoir sufficient to withstand recreational fishing pressures, under the direction of NCWRC and in consultation with Jackson County.  

In its comments on the Community Stakeholders SA filed with the Commission on July 6, 2005, Duke points out that the Community Stakeholders did not provide any evidence in support of a fish stocking program or explain why it is needed at the Bryson Project.  Duke also points out that the Community Stakeholders did not describe how stocking fish in the reservoir will affect existing fishery resources; if habitat is available to support any stocked fish; the specific type of stocking program recommended; the expected short- and long-term consequences of stocking; the level of recreational fishing pressure; or the species of fish they would like to see stocked.  Duke asserts that this is a major issue since stocking success varies with each species and EBCI may have concerns with the species of fish to be stocked in the Ela reservoir.
In its comments on the Community Stakeholders SA filed with the Commission on July 13, 2005, EBCI objects to the recommendation for an annual fish stocking program at the Ela reservoir, without specifying which species will be stocked.  The EBCI points out that stocking any non-trout species such as bass or pike would be in direct conflict with and would negatively affect EBCI’s trout fishing industry.  
Our Analysis

The reservoir is shallow and littered with tree stumps.  As discussed in section V.C.2, Water Quantity and Quality, the reservoir is filled to near capacity with sediment and channel depths are 7 to 11 feet through most of the impoundment.  As discussed in section V.C.3, Aquatic Resources, most of the fish habitat within Ela reservoir consists of pool with a substrate of sand and mud.  Duke reported 14 species of fish in the reservoir; more than 75 percent of the fish collected in the reservoir were whitetail shiner, mirror shiner, white sucker, and rock bass.  

The Ela reservoir is relatively shallow and therefore has limited storage capacity, resulting in a short residence time.  The hydraulic conditions and habitat in the reservoir do not make it a good candidate for fish stocking, in that any stocked fish may not remain in the reservoir for an extended period of time, to allow harvest by anglers.  Angler use of the reservoir also appears to be low, and the benefits of any fish stocking would appear to be limited.

User Fees
In its March 18, 2005, filing with the Commission, NCWRC recommends that Duke provide the proposed recreational facilities at the Bryson Project to the general public free of charge and that those facilities be usable over the range of conditions normally experienced at the project.

In its response to NCWRC in a letter filed with the Commission on May 6, 2005, Duke states that they have no current plan to charge user fees at any of the proposed project facilities.  Duke also points out that this request is inconsistent with Commission policy, which allows for licensees and operators of recreational facilities within the project boundary to charge reasonable fees to users of such facilities in order to defray the cost of constructing, operating, and maintaining such facilities.  Duke also stresses that any future recreational improvements may be unaffordable if user fees are not allowed.

Our Analysis

The Commission’s regulations state in 18 CFR §2.7 that the “Commission will not object to licensees and operators of recreational facilities within the boundaries of a project charging reasonable fees to users of such facilities in order to help defray the cost of constructing, operating, and maintaining such facilities.”  Therefore, we conclude that Duke should determine if there is a need to provide user fees at the project.  At this time, it has not proposed any user fees, but the Commission cannot preclude it from doing so in the future.

NCWRC has also recommended that any recreational facilities at the projects should be usable by the public over the range of conditions normally experienced at the projects.  We conclude that this will be the case most of the time.  It is possible that there may be future safety issues that will need to be addressed as they arise.

Continued Public Access

In its March 18, 2005, filing with the Commission, NCWRC recommends that Duke convey recreational easements to NCWRC to all recreational facilities within 2 years of issuance of any new licenses issued by the Commission, or at least 90 days prior to selling or otherwise transferring any project property.  NCWRC clarifies that these easements would only become effective in the event that the Bryson Project ceases to be a federally licensed hydroelectric project.  NCWRC further recommends that Duke negotiate the terms of the easement with NCWRC and other public resource agencies to ensure continued public access to the Ela reservoir and surrounding Duke property through existing and planned recreational facilities.
In its response to NCWRC in a letter filed with the Commission on May 6, 2005, Duke states that the Commission’s interest and authority in providing recreational access arises from its authority to license and regulate hydroelectric projects.  Duke asserts that once that federal interest ceases, whether by license surrender or recapture by the federal government, there is no longer any legitimate federal interest in requiring a private landowner to make its lands available for use by the public.  Duke further states that it would be inappropriate for the Commission to require Duke to convey recreational easements as requested, if the Commission’s jurisdiction had ended.
Our Analysis
The Commission has approved licensee agreements requiring permanent recreation easements for the duration of a project license to ensure public access to recreational facilities such as boat launches, canoe take-outs, and canoe portages.  NCWRC’s recommendation, however, calls for a recreation easement that would become effective when the project is no longer under the Commission’s jurisdiction, and it involves terms the Commission would have no power to enforce.  Therefore, we do not recommend adopting NCWRC’s recommendation that Duke be required to convey conditional recreation easements to NCWRC for the recreational facilities at the project.
Recreation Funding 

In its SA, the Community Stakeholders recommend that Duke pay Swain County $150,000 within 2 years of issuance of the East Fork, West Fork, Dillsboro, or Bryson project licenses.  The Community Stakeholders further recommend that Duke annually pay Swain County $15,000 on or before the anniversary date of the project licenses, with adjustment for inflation as provided for in the Community Stakeholders SA.  The Community Stakeholders indicate in their SA that Swain County would use a portion of this money to fund active and passive recreational activities within the county.
Our Analysis

Other than including these recommendations under the heading “Public Recreation Facility Agreements,” the Community Stakeholders have not indicated the purpose of these recommended funding amounts.  The Community Stakeholders SA does not indicate if these funds would be used for facilities related to the project or how these funds would be used to resolve specific project effects. 
c.
Cumulative Effects:
Development of recreation access and facilities at the four Tuckasegee Projects would have a positive beneficial cumulative effect on recreational resources in the region.  Small reservoirs with developed recreational access and facilities are uncommon in western North Carolina.  Improved access and facilities at the four project reservoirs would add to the diversity and mix of locations for outdoor recreation in the region.  
d.
Unavoidable Adverse Effects:

Shoreline fishing along the Dillsboro reservoir would be affected with the removal of Dillsboro dam.  The Dillsboro reservoir would change from a lacustrine to a riverine environment, resulting in a change in the composition of fish species available to anglers.
8.
Cultural Resources
a.
Affected Environment:
Area of Potential Effects

The APE for the East Fork, West Fork, and Bryson projects encompasses all the lands affected by project operations including lands inundated by the projects’ reservoirs; the shoreline of the reservoirs; access areas required by the licensee; the land surrounding the project structures, such as the powerhouse and dam; and other lands within the project boundaries.  The APE thus includes lands permanently inundated by the projects, areas subject to erosion due to project operations, and lands containing recreational areas required by the project licenses.  

The APE of the Dillsboro Project encompasses all the lands within the project boundary, including lands inundated by the project’s reservoir, the shoreline of the reservoir, access areas required by the licensee, and the land surrounding the project structures.  The APE of the project also includes the construction area needed to decommission the powerhouse and dam.

East Fork Project

Archaeological Resources

Duke conducted an archaeological survey of portions of the East Fork Project APE identified by the North Carolina SHPO, the FS, and EBCI as having potential to contain historic properties.  A Phase I survey, conducted in February 2001 along the shorelines of Bear Creek and Wolf Creek lakes and Tanasee Creek reservoir during a drawdown of 10 vertical feet below full pool elevation, identified seven archaeological sites.  Four historic period sites (generally consisting of archaeological evidence of buildings) and one prehistoric site (quartz flakes, one biface) were identified on Bear Creek Lake; one historic period site (cup, stoneware and glass fragments) on Wolf Creek Lake; and one historic period site (foundation remains) at Tanasee Creek reservoir.  Due to lack of potential to yield significant information, none of the seven sites evaluated were determined to be eligible for inclusion in the National Register.  However, there remains a potential for archaeological sites, including prehistoric sites, in areas of the reservoirs that were not exposed during the drawdown.  By letter filed on May 3, 2004, EBCI concurred with the findings that none of the sites were eligible for the National Register. 

Historical Resources

In 2001 and revised in 2003, Duke commissioned a National Register evaluation of the East Fork, West Fork, Dillsboro, and Bryson project facilities in association with its applications for new licenses.  Duke submitted the resulting report to the North Carolina SHPO on November 8, 2001.  By letter filed on January 5, 2004, the North Carolina SHPO provided its comments on the eligibility of the projects.  

The historical survey of East Fork Project facilities concluded that the project facilities are eligible for the National Register because the project is a contributing element of the larger Nantahala system.
  In addition the project is eligible under the categories of Industry and Military.  In the 1950s, electricity generated by the project was used by Alcoa to enable to meet the growing need of aluminum during the Korean Conflict and the Cold War’s operations in eastern Tennessee.  

West Fork Project

Archaeological Resources

In association with its application for a new license, Duke commissioned a Phase I archaeological survey along the shoreline of the Thorpe development (Lake Glenville) in 2001.  The survey strategy was determined on the basis of terrain, existing lake level, and the project boundary.  The two-step survey consisted of background research followed by field survey.  The latter involved visual reconnaissance by boat of areas with 15 percent slope or greater, and an intensive pedestrian survey occurred for areas of less than 15 percent slope and more than 50 percent surface visibility (amounting to approximately 7 miles out of a total of approximately 26 miles of shoreline).  The pedestrian survey included selective shovel testing where alluvial or colluvial deposits were evident, and also to determine erosional effects on identified sites.  

The field investigations identified 7 sites and 12 isolated finds.  Of the seven sites, five contained prehistoric and historic components, while the remaining two were historic period sites.  All of the isolated finds contained prehistoric components, while one contained historic components.  All of the sites/isolated finds with prehistoric components were represented by low density of cultural material scattered across the ground surface, and lack of intact subsurface deposits.  All of the sites/isolated finds with historic components were represented by a low density of domestic debris scattered across the surface with no apparent concentration areas.  

None of the seven sites and isolated finds evaluated was determined to be eligible for the National Register.  The survey also determined that no further cultural resource surveys needed to be conducted at this development.  By letter of May 23, 2003, the North Carolina SHPO concurred that none of the identified sites was eligible for inclusion in the National Register.  The EBCI also concurred with this determination in its letter filed on May 3, 2004. 

In a letter filed on January 5, 2004, the North Carolina SHPO stated that Duke did not need to conduct an archaeological survey at the Tuckasegee development in association with the new license application.  It concluded this on the grounds that there were no known archaeological sites within the flood pool or shoreline, nor was it likely that any sites would be discovered. 

Historical Resources

As a result of a SHPO-sponsored survey of Jackson County in the early 1990s, the Thorpe powerhouse and adjacent worker’s housing at the West Fork Project were determined potentially eligible for the National Register and placed on the state Study List in 1992.  In 1999, following environmental review of North Carolina Department of Transportation’s proposed replacement of the bridge over Thorpe dam, the entire Thorpe Dam Complex Historic District was determined by the North Carolina SHPO to be eligible for the National Register.  
Duke’s subsequent historical survey of the West Fork Project facilities in 2003 noted the prior North Carolina SHPO’s determination that the Thorpe powerhouse, dam, and associated buildings and structures, including the worker’s housing, were eligible for the National Register as a historic district.  The Thorpe development is significant in the categories of Military, Engineering, and Architecture.  

The survey also concluded that Tuckasegee development is eligible for the National Register under the categories of Industry and Military.  In the 1950s, Alcoa used the electricity generated by the project to meet the growing need for aluminum during the Korean Conflict and the Cold War’s operations in eastern Tennessee.  

Dillsboro Surrender
Archaeological Resources

In a letter filed on January 5, 2004, the North Carolina SHPO stated that Duke did not need to conduct an archaeological survey at the Dillsboro Project in association with the new license application.  It concluded this on the grounds that there were no known archaeological sites within the flood pool or shoreline, nor was it likely that any sites would be discovered. 

Historical Resources

Since its construction in 1927, Dillsboro dam has had several modifications.  In 1940, a flood destroyed most of the powerhouse and damaged the dam.  The powerhouse and dam were rebuilt, with the dam being increased in height by 2 feet.  One of the original turbines was able to be salvaged and put back into service, but the remaining equipment in the powerhouse was replaced after the flood.  Corrugated steel was added to the exterior of the powerhouse in 1957, and the windows were replaced in the 1970s.
The 2003 historical survey, with the North Carolina SHPO’s concurrence, stated that, although the Dillsboro Project has been altered, it still is representative of the early development of hydroelectric power in North Carolina.  In addition, the survey stated that the project’s historic interior remains intact from its period of significance, which occurred between the early and mid 20th century.  Therefore, the project is eligible for the National Register.  In a filing dated May 28, 2005, the North Carolina SHPO stated that, although the project is eligible, it is not opposed to the removal of either the powerhouse or the dam.

Bryson Project

Archaeological Resource

In a letter filed on January 5, 2004, the North Carolina SHPO stated that Duke did not need to conduct an archaeological survey at the Bryson Project in association with the new license application.  It concluded this on the grounds that there were no known archaeological sites within the flood pool or shoreline, nor was it likely that any sites would be discovered. 

Historical Resources

Constructed in 1924, the Bryson Project was modified in 1986.  The powerhouse windows were covered with exterior stuccoed panels, doors were replaced, and the brick exterior sandblasted.  The dam was resurfaced with gunite at the same time.  However, the original turbines and switchboard remains in service.  The 2003 historical survey of Bryson Project facilities concluded that, although the dam and powerhouse were modified, the renovations were not substantial enough to render them ineligible for the National Register.  The interior of the powerhouse retained its original design, and the project itself is significant for its role as being one of the first to bring electricity to a municipality in western North Carolina.  Therefore, the project is eligible for the National Register.

Traditional Cultural Properties

Duke provided its First State Consultation Documents for the Tuckasegee Projects to the BIA, EBCI, United Keetoowah Band of Cherokee Indians, and Cherokee Nation of Oklahoma, and consulted with these Tribes concerning the potential of project operations to affect historic properties of concern to them.  The EBCI did not state any concerns about specific historic properties at any of the projects.  However, EBCI did indicate its belief that such properties may exist at the Dillsboro Project along the original shorelines and landforms currently inundated by the project’s impoundment.  The EBCI also expressed interest in reviewing cultural resources reports and in working with Duke on the development of HPMPs for these projects, particularly regarding treatment of traditional cultural properties, sacred sites, and of locations and natural resources of concern to the Tribe.

b.
Environmental Effects:
Duke proposes to develop HPMPs for the East Fork, West Fork, and Bryson projects in consultation with the North Carolina SHPO, EBCI, and FS
 within 2 years of license issuance.  Issues to be addressed in each HPMP include but are not limited to (a) management of the facility’s powerhouse and dam; (b) discovery of previously unknown archaeological or historic sites; (c) non-project uses of the project that could affect archaeological or historic sites; (d) development of recreational areas required by the project license; and (e) measures to protect against the unauthorized release of the physical location of any archaeological or historic site.  

For the Dillsboro Project, Duke proposes to develop an environmental monitoring plan in consultation with the resource agencies and EBCI at least 1 year prior to dam removal.  This plan would cover the period before, during, and after dam removal.  Under this plan, a representative from EBCI, along with construction representatives, would monitor and document exposure of any resources of cultural significance during dam removal and subsequent drawdown.  If any such resources were observed, demolition of the dam would cease until the resources could be properly documented and catalogued.  The plan would also include photographic documentation of removal conditions (before, during, and after) at several monitoring stations, including Ferguson Fields downstream (an EBCI ceremonial site), and monitoring of sediment deposition at these and other locations as appropriate.

Duke also proposes to conduct a Phase I archaeological survey in areas of the Dillsboro Project that are exposed due to the lowering of the floodpool elevations resulting from dam removal.  This survey would be conducted under supervision of a member of the EBCI THPO.  In the event that sites of archaeological or cultural significance were identified, Duke proposes to develop and implement, with EBCI, a resource protection plan to ensure appropriate treatment of such resources.

Regarding the Dillsboro powerhouse, Duke proposes to offer the decommissioned property, including the land and “any remaining structurally sound improvements” (which could include the powerhouse if it was closed but not demolished) to the town of Dillsboro.  In the event that the town declined to accept conveyance, Duke would offer the property to Jackson County on the same terms.  If neither local government entity accepts conveyance, Duke would retain or dispose of the decommissioned property as it determined appropriate.
The Community Stakeholders propose that Duke transfer the Dillsboro Project license and facilities, including the dam and the powerhouse, to Jackson County or its designee for continued operation of the project.

Historical Resources

Continued operation of the West Fork, East Fork, and Bryson projects would maintain the historic facilities at these projects in productive use for the purpose for which they were originally designed and built, and would, therefore, be beneficial.  However, operating the projects under the protections afforded by section 106 does not ensure that there would be no adverse effects.  Adverse effects may occur to licensed historic project features due to repairs and modifications that, while necessary for the continued safe and efficient operation of these projects, are not in keeping with the projects’ historic character.  While adverse effects on historic properties may be acceptable adverse effects because of the need to continue operating the projects safely and efficiently, they should nevertheless be taken into account in consultation with the North Carolina SHPO and other interested parties.  

Because Dillsboro dam and powerhouse are historic properties, Duke’s proposal to remove the project facilities as a result of decommissioning would cause the loss of the characteristics that qualify the project for inclusion in the National Register.  The Community Stakeholders proposal would result in the project retaining the characteristics needed for inclusion in the National Register. 
Previously Undiscovered Historic Properties, Including Traditional Cultural Properties

Significant undiscovered properties may exist within the APEs of the West Fork, East Fork, and Bryson projects.  In particular, the reservoirs of the East Fork Project could be adversely affected by future changes in project operation or by project-related activities, including dredging or drawdowns below 5 vertical feet of the current drawdown levels.
Additionally, significant undiscovered properties may exist within the Dillsboro Project’s APE that could be adversely affected by removal of the dam and resulting exposure of heretofore submerged landforms containing archaeological sites or traditional cultural properties.  Removal of the dam could also potentially affect downstream archaeological sites or traditional cultural properties, specifically the Ferguson Fields property, which EBCI uses for ceremonial purposes, as a result of deposition of sediments that have accumulated in the impoundment but that would be released when the dam was removed.
Our Analysis

Issuing Duke licenses to operate the West Fork, East Fork, and Bryson projects without appropriate management plans could overall adversely affect historic properties.  However, the HPMPs for each project, developed in consultation with the North Carolina SHPO, EBCI, and FS
 would ensure that any adverse effects on historic properties arising from project operations or project-related activities over the term of the new licenses would be mitigated, lessened, or avoided.  To resolve any potential adverse effects arising from license requirements, the HPMPs for the project would include principals and procedures to address the continued maintenance of properties that are listed on or may be eligible for inclusion in the National Register, and principles and procedures to respond to accidental discovery of cultural resources during project operations.  Such principles and procedures should ensure that cultural resources would be accorded proper treatment, and, as appropriate, protection, over the term of the licenses.  
For the East Fork Project, the reservoirs have a high probability of submerged archaeological sites.  Therefore, to avoid, lessen, or mitigate for any potential adverse effects on submerged sites, the HPMP should also include procedures that would be implemented if reservoirs’ drawdowns are planned to be more than 5 vertical feet below the current drawdown levels.
In anticipation of license issuance, the Commission would execute PAs for the West Fork, East Fork, and Bryson projects with the North Carolina SHPO and afford the Advisory Council on Historic Preservation a reasonable opportunity to comment.  Duke and EBCI would be invited to participate in each PA as concurring parties.  If licenses are ultimately issued, each PA would be incorporated into its respective license by reference.  

Decommissioning and the resultant removal of lands from within the Dillsboro Project boundary would remove historic properties within them (including those that may exist but have not yet been identified) from the protections afforded by the NHPA as a consequence of the Commission’s issuance of a license to Duke for the Dillsboro Project.  As a result, the owner of the former project facilities and lands would have no obligations toward historic properties in any future activities it might undertake at the facilities or lands, unless such activities come within the purview of permitting, licensing, or funding by another federal agency.  Prior to decommissioning, the Commission would develop and execute an MOA with the North Carolina SHPO containing stipulations to avoid, lessen, or mitigate adverse effects on historic properties.  The Advisory Council on Historic Preservation would be afforded a reasonable opportunity to comment on the MOA.  Duke and EBCI would be invited to participate in the MOA as concurring parties.  

c.
Unavoidable Adverse Effects:
With the implementation of the executed PAs and the HPMPs over the term of a new license for the West Fork, East Fork, and Bryson projects, all the potential adverse effects on the historic properties associated with the aforementioned projects should be mitigated, lessened, or avoided.
Removal of Dillsboro dam and powerhouse would have an unavoidable adverse effect on these historic properties.  Unavoidable adverse effects could also potentially arise if lands containing heretofore unidentified resources were removed from the project.  Such adverse effects, however, would be mitigated, lessened, or avoided by execution of an MOA and the implementation of its measures.
D.
No-action Alternative
Under the no-action alternative, the Tuckasegee Projects would continue to operate under the terms of the existing licenses.  The environmental measures included in the TCST SA would not be implemented.

VI.
DEVELOPMENTAL ANALYSIS

In this section, we (1) analyze the use of water resources of the East Fork, West Fork, and mainstem of the Tuckasegee River by the East Fork, West Fork, and Dillsboro hydroelectric projects, respectively, and the Oconaluftee River by the Bryson hydroelectric project to generate power; (2) estimate the economic benefits of the four hydroelectric projects; and (3) estimate the cost of various environmental measures and the effects of these measures on project operations.

Under its approach to evaluating the economics of hydropower projects, as articulated in Mead Corporation, Publishing Paper Division (72 FERC ¶61,027, July 13, 1995), the Commission employs an analysis that uses current costs to compare the costs of the projects and likely alternative power with no consideration for potential future inflation, escalation, or deflation beyond the license issuance date.  The Commission’s economic analysis provides a general estimate of the potential power benefits and costs of a project and reasonable alternatives to project-generated power.  The estimate helps to support an informed decision concerning what is in the public interest with respect to a proposed license.

For our economic analysis of alternatives for the East Fork, West Fork, Dillsboro, and Bryson projects, we used the assumptions, values, and sources shown in table 23.

A.
East Fork Project
For our economic analysis of alternatives for the East Fork Project, we used the assumptions, values, and sources shown in table 23.

1.
Power and Economic Benefits of the Proposed Project

As proposed by Duke, the East Fork Project would generate an average of 91,977 MWh of electricity annually, have an annual power value of $2,845,630 (30.94 mills/kWh), and total annual costs of $1,346,590 (14.64 mills/kWh), resulting in a net annual benefit of $1,499,040 (16.30 mills/kWh).  This means that power from the project is estimated to cost $1,499,040 less than the equivalent amount of power from the likely alternative source.
Table 24 compares the power value, annual costs, and net benefits for the applicant’s proposed measures, the applicant’s proposed measures with additional or alternative staff-adopted measures for the project, and the no-action alternative.  Table 25 shows the effect on costs and power values of individual measures proposed by the applicant and recommended by staff and others, including the additional or alternative measures that staff has adopted.  

2.
Power and Economic Benefits of the Staff-recommended Alternative

Resource agencies and NGOs recommended the implementation of a variety of measures at the project.  In addition, Duke filed a cooperative SA (the TCST SA) amongst many of the primary stakeholders in the relicensing process with the final license application.  The agreement contains numerous measures that pertain to the East Fork Project.  Staff reviewed each recommendation and determined the measures that were most appropriate for implementation.  In section VII, Comprehensive Development and Recommended Alternative, we discuss our reasons for recommending the staff alternative and why we conclude that the environmental benefits are worth these costs.

Table 23. 
Staff assumptions for the economic analysis of the East Fork, West Fork, Dillsboro, and Bryson projects.  (Source:  Duke, staff)

	Assumption
	Value

	Power rate (energy and capacity, 2005)a
	33.83 mills/kilowatt-hours (kWh) for East Fork
32.30 mills/kWh for West Fork
38.38 mills/kWh for Dillsboro
37.95 mills/kWh for Bryson

	Period of analysis
	30 years

	Cost of capitalb
	8.6 percent

	Discount ratec
	8.6 percent

	Federal tax rated 
	32.0 percent

	Local tax ratee
	3.0 percent 

	Insurance rate
	0.25 percent 

	Term of financing
	20 years

	Escalation rate after 2005
	0 percent

	O&M costs (2005$)f
	$549,500 (East Fork)
$549,190 (West Fork)
$62,360 (Bryson)

	Net investment (2005$)g 
	$3,467,950 (East Fork)
$1,720,890 (West Fork)
$420,640 (Bryson)


a
Duke provided the power rates for East Fork and West Fork in its July 14, 2004, AIR response.  Duke provided the power rates for Dillsboro and Bryson on the respective license applications.  

b
Staff determined the cost of capital using average bond rates, equity rates and debt rates based on review of Duke Energy’s 10-K filing from August 9, 2004. 
c
Staff used a discount rate equal to the cost of capital (see footnote b above). 
d
Staff used the effective tax rate for year ending 12/31/02 as presented in Duke Energy’s 10-K filing from August 9, 2004.
e
Staff assumed a local tax rate of 3.0 percent. 

f
Duke provided 2002 O&M values of $515,280 for East Fork, $514,990 for West Fork, and $57,610 for Bryson in the license applications (Exhibit H).  Staff escalated those values to 2005 by 1.7 percent (12/31/02 to 12/31/03), 2.4 percent per year (12/31/03 to 12/31/05), and 2.2 percent (12/31/04 to 12/31/05) per year, respectively.  A PLC was installed at Bryson in 2004, so we added $1,000 per year for maintenance of the PLC starting in 2004.  
g
Duke provided net investment values as of 12/31/02 of $4,252,810 for East Fork, $2,177,760 for West Fork, and $9,450 for Bryson in the license applications (Exhibit H).  Staff depreciated those values to 12/31/05 at a rate of 1/20 per year (straight line depreciation).  In addition, Duke provided the cost of preparation of the license applications in 2004 dollars for each project as follows: East Fork $1,683,000; West Fork $1,411,000; and Bryson $440,000.  These costs were added in 2004.  The cost of the PLC at Bryson of $18,400 was also added in 2004.  These investments were also depreciated from 12/31/04 to 12/31/05.
As recommended by staff, the East Fork Project would generate an average of 91,977 MWh of electricity annually, have an annual power value of $2,845,630 (30.94 mills/kWh), and total annual costs of $1,270,280 (13.81 mills/kWh), resulting in a net annual benefit of $1,575,350 (17.13 mills/kWh).  This means that power from the project is estimated to cost $1,575,350 less than the equivalent amount of power from the likely alternative source.
3.
Power and Economic Benefits of the No-action Alternative

Under the no-action alternative, the East Fork Project generates an average of 94,710 MWh of electricity annually, has an annual power value of $3,203,820 (33.83 mills/kWh), and total annual costs of $1,030,850 (10.88 mills/kWh), resulting in a net annual benefit of $2,172,970 (22.95 mills/kWh).  This means that power from the project is estimated to cost $2,172,970 less than the equivalent amount of power from the likely alternative source.  The no-action alternative assumes that the project would continue to operate under the terms of the previous license in effect at the time of relicensing with no additional measures or changes to project operations.

Table 24.
Summary of the annual net benefits for the applicant’s proposed action, applicant’s proposed action with additional or alternative staff-adopted measures, and the no-action alternative, for the East Fork Project.  (Source:  Staff)

	
	Applicant’s Proposed Action
	Applicant’s Proposed Action with Additional or Alternative Staff-Adopted Measures
	No Action

	Installed capacity (MW)a
	23.05
	23.05
	23.05

	Annual generation (MWh)b
	91,977
	91,977
	94,710

	Annual power value 

(mills/kWh)
	$2,845,630

30.94
	$2,845,630

30.94
	$3,203,820

33.83

	Annual cost

(mills/kWh)
	$1,346,590

14.64
	$1,270,280

13.81
	$1,030,850

10.88

	Annual net benefit (mills/kWh)
	$1,499,040

16.30
	$1,575,350

17.13
	$2,172,970

22.95


a
The existing installed capacity of the project is 23.05 MW.  Duke reports the dependable capacity of the project, based on the driest year in 61 years, is 6.2 MW. 

b
The estimated baseline average annual generation for the project is of 94,710 MWh. 

Table 25.
Summary of capital, annual costs, and total annualized costs for environmental measures proposed by the applicant and recommended by staff and others for the East Fork Project.  (Source:  Staff).

	Environmental Measures
	Recommending Entities
	Capital Costs (2005$)
	Annual Costs, Including O&M (2005$)
	Total Annualized Cost (2005$)
	Adopted By Staff?
	Notes

	Water Resources

	1.  Within 60 days of license issuance, provide initial funding to Jackson County to facilitate consultation and provide a payment to Jackson County every 5 years for each Duke license for a project or projects located in Jackson County.
	Community Stakeholders 
	$0
	$13,660
	$13,660
	No
	a

	2.  Endeavor in good faith to maintain the Tanasee Creek, Wolf Creek, and Bear Creek lake levels at the normal target elevation; maintain the lake levels within normal operating ranges or within the boundaries of the LIP or HPMEP to be in compliance with the TCST SA (TCST 1.2/article 401).
	Duke, Interior, FS, NCWRC, NCDENR
	$0
	$0
	$0
	Yes
	b

	3.  Endeavor in good faith to maintain the Cedar Cliff lake levels at the normal target elevation; maintain the lake levels within normal operating ranges or within the boundaries of the LIP or HPMEP to be in compliance with the TCST SA (TCST 1.2/article 401).
	Duke, Interior, NCWRC, NCDENR
	$0
	$0
	$0
	Yes
	b

	4.  File a plan for Wolf Creek  minimum flows for Commission approval and complete project modifications within 1 year of Commission approval (TCST 4.2). 
	Duke, Interior, FS, NCWRC, NCDENR
	$133,120
	$1,020
	$19,500
	Yes
	c, d

	5.  Provide minimum flow releases from Wolf Creek dam (TCST 4.2). 
	Duke, Interior, FS, NCWRC, NCDENR
	$0
	$83,060 
(1,943 MWh/yr)
	$83,060
	Yes
	c

	6.  File a plan for Cedar Cliff minimum flows for Commission approval, complete project modifications within 1 year of Commission approval (TCST 4.2). 
	Duke, Interior, NCWRC, NCDENR
	$76,800
	$1,020
	$11,680
	Yes
	c, d

	7.  Provide minimum flow releases from Cedar Cliff powerhouse (TCST 4.2). 
	Duke, Interior, NCWRC, NCDENR
	$0
	$33,030
(790 MWh/yr)
	$33,030
	Yes
	c

	8.  Provide funding for O&M of USGS gage no. 03508000 at Tuckasegee (or a suitable replacement gage determined by USGS) (TCST 3.2/article 403). 
	Duke, Interior, NCWRC, NCDENR
	$0
	$12,770
	$12,770
	Yes
	c

	9.  Calibrate the meters used to monitor minimum flows within 60 days following installation of the new valves and at least once every 2 years thereafter (TCST 4.2/article 404).
	Duke, Interior
	$0
	$1,300
	$1,300
	Yes
	c

	10.  Provide an annual compliance report to agencies and the Commission.
	Duke, Interior, NCWRC, NCDENR
	$0
	$5,000
	$5,000
	Yes
	e

	11.  Provide each of Cherokee, Clay, Jackson, Macon, and Swain counties $40,000 to implement Duke-selected initiatives to (a) make physical improvements, (b) educate landowners, and (c) improve soil and water conservation projects (TCST 6.7).
	Duke, NCWRC, NCDENR 
	$0
	$1,060
	$1,060
	No
	c

	12.  Provide an annual payment to Jackson County Soil and Conservation District towards the improvement of soil and water conservation programs. 
	Community Stakeholders
	$0
	$75,000
	$75,000
	No
	f

	13.  Provide a one-time payment to Jackson County within 2 years of the first license for any Duke project located in Jackson County
	Community Stakeholders
	$0
	$15,010
	$15,010
	No
	a

	14.  Provide an annual payment to Jackson County equal to $5,000 per MW of authorized capacity.
	Community Stakeholders 
	$0
	$115,250
	$115,250
	No
	a

	15.  Operate the East Fork Project to minimize the need to draw the reservoirs down to mechanically remove sediment, and when sediment must be mechanically removed or reservoirs must be drawn down, consult and reach agreement with NCWRC, Interior, FS, NCDENR, COE, and NCDWQ concerning reasonable and necessary measures to minimize environmental effects (TCST 9.2/article 409).
	Duke, Interior, NCWRC, NCDENR 
	$0
	$0
	$0
	Yes
	b

	16.  Develop a sediment removal plan for the project.
	Community Stakeholders 
	$10,000
	$0
	$1,390
	No
	d, e

	17.  Within 1 year of license issuance for the East Fork Project, dredge the Wolf Creek, Bear Creek, Tanasee Creek, and Cedar Cliff impoundments sufficiently to restore the ability of the impoundments to trap sediments with a goal of dredging every 5 years thereafter and remove offsite 75% of the sediment in the impoundments.
	Community Stakeholders 
	$0
	$3,650,830
	$3,650,830
	No
	g

	18.  Provide to the appropriate North Carolina agency or agencies engaged in river restoration projects, a one-time payment within 1 year of license issuance for river, stream or lakeshore restoration projects. 
	Community Stakeholders
	$0
	$21,620
	$21,620
	No
	a

	Aquatic Resources

	19.  Provide one-time funding contribution or in-kind services to support projects by Interior, NCWRC, and FS to restore a native strain of brook trout to a selected stream near the Tennessee Creek powerhouse (TCST 6.6).
	Duke
	$0
	$3,540
	$3,540
	No
	c

	20.  Provide funding for support studies of sicklefin redhorse.
	Duke, Interior
	$0
	$1,180
	$1,180
	No
	h

	Terrestrial Resources

	21.  Provide funding to each of the five counties (Cherokee, Clay, Jackson, Macon, and Swain) to support Duke-selected riparian habitat enhancement projects on lands draining into Duke hydro projects or the river sections between them belonging to the TVA (TCST 6.8).
	Duke, Interior, NCWRC, NCDENR 
	$0
	$5,310
	$5,310
	No
	c

	Recreational Resources

	22.  Within 1 year of license issuance, prepare a  recreational facilities plan in consultation with appropriate federal, state and local agencies and file the plan with the Commission for approval (TCST article 402 B).
	Duke, NCDENR 
	$10,000
	$0
	$1,390
	Yes
	d, e

	23.  Within 150 days of license issuance, prepare specifications suitable for the construction, budgets and schedules for the installation of all proposed recreational facilities and file with the Commission.
	Community Stakeholders 
	$25,000
	$0
	$3,470
	No
	e

	24.  Provide trash collection facilities and lighting at Wolf Creek Lake (TCST 2.2/article 402A).
	Duke, NCDENR 
	$205,820
	$18,430
	$47,000
	Yes
	c

	25.  Reimburse the FS for up to $25,000 of the cost of constructing scattered primitive campsites on NFS land along Wolf Creek Lake if the need for them is established (TCST 2.2/article 402A).
	Duke, FS, NCDENR
	$0
	$1,960
	$1,960
	Yes
	c

	26.  Construct a fishing trail on NFS land and Duke land along the Wolf Creek bypassed reach to Wolf Creek Falls and downstream to Tanasee Creek powerhouse (TCST 2.2/article 402A).
	Duke, FS, NCDENR 
	$102,400
	$3,550
	$17,760
	Yes
	c, e

	27.  Construct a wildlife viewing platform on Wolf Creek Lake (TCST 2.2/article 402A).
	Duke, Interior, NCDENR
	$5,120
	$0
	$710
	Yes
	c

	28.  Develop a tote-and-float access area at Tanasee Creek Lake (TCST 2.2/article 402A).
	Duke, NCDENR
	$10,240
	$3,230
	$4,650
	Yes
	c

	29.  Modify an informal day-use area on NFS lands on Tanasee Creek reservoir TCST 2.2/article 402A).
	Duke, FS, NCDENR
	$20,480
	$0
	$2,840
	Yes
	c

	30.  Construct a wildlife viewing platform on Tanasee Creek Lake if need for one is established (TCST 2.2/article 402A).
	Duke, Interior, NCDENR
	$5,120
	$0
	$710
	Yes
	b

	31.  Improve the public boating access area at Bear Creek Lake (TCST 2.2/article 402A).
	Duke, NCDENR 
	$192,510
	$16,840
	$43,560
	Yes
	c

	32.  Reimburse the FS for up to $25,000 of the cost of constructing scattered primitive campsites on NFS land along Bear Creek Lake that are accessible only by boat if the need for them is established (TCST 2.2/article 402A).
	Duke, FS, NCDENR
	$0
	$2,040
	$2,040
	Yes
	c

	33.  Construct a wildlife viewing platform on Bear Creek Lake if the need for one is established(TCST 2.2/article 402A).
	Duke, Interior, NCDENR
	$5,120
	$0
	$710
	Yes
	c

	34.  Provide lighting at the public boating access area at Cedar Cliff Lake (TCST 2.2/article 402A).
	Duke, NCDENR 
	$3,070
	$10,250
	$10,680
	Yes
	c

	35.  Construct a wildlife viewing platform on Cedar Cliff Lake (TCST 2.2/article 402A).
	Duke, Interior, NCDENR
	$5,120
	$0
	$710
	Yes
	c

	36.  Construct a public boat launch and take-out area within approximately 0.5 miles of each other, with a gravel parking area located at the boat launch site on Duke property downstream of Cedar Cliff powerhouse (TCST 2.4).
	Duke, NCDENR 
	$163,840
	$7,100
	$29,840
	Yes
	c

	37.  Construct an upstream take-out area and downstream launch site for drift boat and canoe access at Cullowhee dam (TCST 2.4).
	Duke, NCDENR
	$115,200
	$6,400
	$22,390
	No
	c

	38.  Construct a public boat launch and gravel parking area in or just upstream of the delayed trout harvest section of the mainstem of the Tuckasegee River (TCST 2.4)
	Duke, NCDENR
	$57,600
	$3,510
	$11,510
	No
	c

	39.  Construct a public boat launch and gravel parking area in the Barker’s Creek section of the mainstem Tuckasegee River (TCST 2.4).
	Duke, NCDENR
	$115,200
	$6,400
	$22,390
	No
	c

	40.  Construct a public boat launch and gravel parking area in the Whittier section of the mainstem Tuckasegee River (TCST 2.4).
	Duke, NCDENR
	$57,600
	$3,510
	$11,510
	No
	c

	41.  Provide telephone information on East Fork Project reservoirs and recreational flows on the mainstem Tuckasegee River  and provide information in a timely manner on Duke’s website for the East Fork Project reservoirs, recreational flows and a hotlink to the USGS gages no. 03510500 and 03508000 (TCST 3.3).
	Duke, NCDENR, Community Stakeholders 
	$20,480
	$6,140
	$8,980
	Yes
	c

	42.  Provide lake access recreational information signs and wildlife information at four locations on the East Fork Project reservoirs (TCST 3.3). 
	Duke, FS, NCDENR, Community Stakeholders 
	$40,960
	$2,050
	$7,740
	Yes
	c

	43.  Provide recreational flows to the mainstem Tuckasegee River (TCST 5.2/article 405 & 406).
	Duke, NCDENR 
	$0
	$242,110
(9,301 MWh shifted from on-peak to off-peak)
	$242,110
	Yes
	c

	44.  Convene an annual recreational schedule planning meeting with parties interested in recreational flow releases (TCST 5.2/article 407A).
	Duke, NCDENR 
	$0
	$1,000
	$1,000
	Yes
	e

	45.  Convene a meeting with parties interested in recreational flow after 5 years of recreational releases (TCST 5.2/article 407B).
	Duke, NCDENR 
	$0
	$60
	$60
	Yes
	e

	46.  Develop and implement an annual fish stocking program for Tanasee Creek, Wolf Creek, Bear Creek and Cedar Cliff reservoirs under the direction of NCWRC and in consultation with Jackson County.
	Community Stakeholders
	$0
	$19,970
	$19,970
	No
	a, d

	Land Use and Aesthetic Resources

	47.  Within 1 year of license issuance, prepare a shoreline management plan for Commission approval.
	Staff
	$10,000
	$0
	$1,390
	Yes
	d, e

	48.  Maintain compliance with the shoreline management guidelines attached to the TCST SA (TCST 7.2/article 408).
	Duke, Interior, NCDENR 
	$0
	$0
	$0
	Yes; provisional upon FERC review and approval)
	b

	49.  Modify the existing shoreline management guidelines.
	Community Stakeholders
	$10,000
	$0
	$1,390
	No
	d, e

	50.  Support any groups that may organize an annual “reservoir-wide cleanup” on Wolf Creek Lake, Bear Creek Lake, and Cedar Cliff Lake and/or an annual “river cleanup” on the mainstem of the Tuckasegee River (TCST 7.4).
	Duke
	$0
	$0
	$0
	No
	b

	51.  Reimburse Jackson County a negotiated fee for providing emergency rescue services associated with the public use of any recreational facilities or uses provided by, or maintained under, the license that are not owned by Jackson County and provide $50,000 annually for training emergency personnel and furnishing emergency equipment and supplies.
	Community Stakeholders 
	$0
	$25,000
	$25,000
	No
	e

	52.  Work with local law enforcement officials to address safety and security issues relative to the East Fork Project reservoirs (TCST 7.6).
	Duke 
	$0
	$0
	$0
	No
	b

	53.  Continue to remove and dispose of man-made trash from the trashracks and pass woody debris through the system.
	Duke, Interior
	$0
	$0
	$0
	Yes
	b

	54.  Provide an annual payment to Jackson County a sum equal to the lost tax revenue for property donated to the FS. 
	Community Stakeholders 
	$0
	$730
	$730
	No
	a

	Cultural Resources

	55.  Develop and implement an HPMP for the East Fork Project and ensure adequate measures are in place to protect against unauthorized release of maps or other information revealing the physical location of any cultural resource site (TCST 8.2). 
	Duke
	$30,720
	$0
	$4,260
	Yes
	d, e


a
Cost estimate based on Community Stakeholder’s SA filed June 16, 2005, and Duke’s response to the PSA dated July 6, 2005.
b
Staff estimated that this measure could be implemented with no additional cost.

c
Cost estimate provided by Duke in its additional information request response dated July 14, 2004.
d
The actual cost of implementing the plan is dependent on the content of the plan approved by the Commission.
e
Cost estimated by staff.
f
Cost estimate based on Community Stakeholder’s SA filed June 16, 2005.

g
Cost estimate provided in Duke’s response to the Community Stakeholders SA dated July 6, 2005.

h
Used same cost provided by Duke for Franklin Project.
B.
West Fork Project

For our economic analysis of alternatives for the West Fork Project, we used the assumptions, values, and sources shown in table 23.

1.
Power and Economic Benefits of the Proposed Project

As proposed by Duke, the West Fork Project would generate an average of 94,561 MWh of electricity annually, have an annual power value of $2,876,700 (30.42 mills/kWh), and total annual costs of $1,061,790 (11.23 mills/kWh), resulting in a net annual benefit of $1,814,910 (19.19 mills/kWh).  This means that power from the project is estimated to cost $1,814,910 less than the equivalent amount of power from the likely alternative source.
Table 26 compares the power value, annual costs, and net benefits for the applicant’s proposed measures, the applicant’s proposed measures with additional or alternative staff-adopted measures for the project, and the no-action alternative.  Table 27 shows the effect on costs and power values of individual measures proposed by the applicant and recommended by staff and others, including the additional or alternative measures that staff has adopted.  

2.
Power and Economic Benefits of the Staff-recommended Alternative

Resource agencies and NGOs recommended the implementation of a variety of measures at the project.  In addition, Duke filed a cooperative SA (the TCST SA) amongst many of the primary stakeholders in the relicensing process with the final license application.  The agreement contains numerous measures that pertain to the East Fork Project.  Staff reviewed each recommendation and determined the measures that were most appropriate for implementation.  In section VII, Comprehensive Development and Recommended Alternative, we discuss our reasons for recommending the staff alternative and why we conclude that the environmental benefits are worth these costs.

As recommended by staff, the West Fork Project would generate an average of 94,561 MWh of electricity annually, have an annual power value of $2,876,700 (30.42 mills/kWh), and total annual costs of $968,880 (10.25  mills/kWh), resulting in a net annual benefit of $1,907,820 (20.17 mills/kWh). This means that power from the project is estimated to cost $1, 907,820 less than the equivalent amount of power from the likely alternative source.
3.
Power and Economic Benefits of the No-action Alternative

Under the no-action alternative, the West Fork Project generates an average of 95,474 MWh of electricity annually, has an annual power value of $3,084,230 (32.30  mills/kWh), and total annual costs of $788,060 (8.25 mills/kWh), resulting in a net annual benefit of $2,296,170 (24.05 mills/kWh).  This means that power from the project is estimated to cost $2,296,170 less than the equivalent amount of power from the likely alternative source.  The no-action alternative assumes that the project would continue to operate under the terms of the previous license in effect at the time of relicensing with no additional measures or changes to project operations.

Table 26.
Summary of the annual net benefits for the applicant’s proposed action, applicant’s proposed action with additional or alternative staff-adopted measures, and the no-action alternative, for the West Fork Project.  (Source:  Staff)

	
	Applicant’s Proposed Action
	Applicant’s Proposed Action with Additional or Alternative Staff-Adopted Measures
	No Action

	Installed capacity (MW)a
	18.1
	18.1
	18.1

	Annual generation (MWh)b
	94,561
	94,561
	95,474

	Annual power value 

(mills/kWh)
	$2,876,700

30.42
	$2,876,700

30.42
	$3,084,230

32.30

	Annual cost

(mills/kWh)
	$1,061,790

11.23
	$968,880

10.25
	$788,060

8.25

	Annual net benefit (mills/kWh)
	$1,814,910

19.19
	$1,907,820

20.17
	$2,296,170
24.05


a
The existing installed capacity is 18.1 MW.  Duke provided a dependable capacity for the project of 5.6 MW. 

b
The historical average annual generation (1942-2002) for the project is 95,474 MWh. 

Table 27.
Summary of capital, annual costs, and total annualized costs for environmental measures proposed by the applicant and recommended by staff and others for the West Fork Project.  (Source:  Staff)

	Environmental Measures
	Recommending Entities
	Capital Costs (2005$)
	Annual Costs, Including O&M (2005$)
	Total Annualized Cost (2005$)
	Adopted By Staff?
	Notes

	Water Resources

	1.  Within 60 days of license issuance, provide initial funding to Jackson County to facilitate consultation and provide a payment to Jackson County every 5 years for each Duke license for a project or projects located in Jackson County.
	Community Stakeholders 
	$0
	$13,660
	$13,660
	No
	a

	2.  Endeavor in good faith to maintain lake levels at Lake Glenville and Tuckasegee Lake at the normal target elevation; maintain the lake level within the normal operating range or within the boundaries of the LIP of HPMEP to be in compliance with the TCST SA (TCST 1.2/article 401).
	Duke, Interior, NCWRC, NCDENR 
	$0
	$0
	$0
	Yes
	b

	3.  Continue current minimum flow releases at Tuckasegee.
	Duke, Interior, NCWRC, NCDENR
	$0
	$0
	$0
	Yes
	b

	4.  Provide funding for O&M of USGS gage no. 03510500 at Dillsboro (or a suitable replacement gage, as determined by USGS) (TCST 3.2/article 403).
	Duke, Interior, NCWRC, NCDENR
	$0
	$12,770
	$12,770
	Yes
	c

	5.  Calibrate the existing staff gage located just upstream of Tuckasegee powerhouse tailrace within 60 days following issuance of this license and at least once every 2 years thereafter (TCST 4.2/article 404). 
	Duke, Interior
	$0
	$610
	$610
	Yes
	d

	6.  Provide an annual compliance report to agencies and the Commission.
	Duke, Interior, NCWRC, NCDENR
	$0
	$5,000
	$5,000
	Yes
	d

	7.  Provide each of Cherokee, Clay, Jackson, Macon, and Swain counties $40,000 to implement Duke-selected initiatives to (a) make physical improvements, (b) educate landowners, and (c) improve soil and water conservation projects (TCST 6.7).
	Duke, NCWRC, NCDENR
	$0
	$710
	$710
	No
	c

	8.  Provide an annual payment to Jackson County Soil and Conservation District towards the improvement of soil and water conservation programs. 
	Community Stakeholders 
	$0
	$75,000
	$75,000
	No
	e

	9.  Provide a one-time payment to Jackson County within 2 years of the first license for any Duke project located in Jackson County.
	Community Stakeholders 
	$0
	$175,000
	$175,000
	No
	a

	10.  Provide an annual payment to Jackson County equal to $5,000 per MW of authorized capacity.
	Community Stakeholders 
	$0
	$90,500
	$90,500
	No
	a

	11.  Operate the West Fork Project to minimize the need to draw the reservoirs down to mechanically remove sediment, and when sediment must be mechanically removed or reservoirs drawn down, consult and reach agreement with NCWRC, Interior, FS, NCDENR, COE, and NCDWQ on reasonable and necessary measures to minimize environmental efforts (TCST 9.2/article 409).
	Duke, Interior, NCWRC, NCDENR
	$0
	$0
	$0
	Yes
	b

	12.  Develop a sediment removal plan.
	Community Stakeholders 
	$10,000
	$0
	$1,390
	No
	d, f

	13.  Within 1 year of license issuance for the West Fork Project, dredge Lake Glenville and Tuckasegee Lake to restore the impoundments’ ability to trap sediments with a goal of dredging every 5 years thereafter and remove offsite 75% of the sediment in the impoundments 
	Community Stakeholders 
	$0
	$2,624,610
	$2,624,610
	No
	g

	14.  Provide to the appropriate North Carolina agency or agencies engaged in river restoration projects, a one-time payment within 1 year of license issuance for river, stream or lakeshore restoration projects. 
	Community Stakeholders 
	$0
	$21,620
	$21,620
	No
	a

	15.  Provide funding for support studies of sicklefin redhorse.
	Duke, Interior, NCWRC, NCDENR
	$0
	$1,180
	$1,180
	No
	h

	16.  During the releases of recreation flows from Thorpe dam, monitor water temperature and biological response.
	Staff
	$10,000
	$2,500
	$3,890
	Yes
	d

	Terrestrial Resources

	17.  Provide funding to each the five counties (Cherokee, Clay, Jackson, Macon and Swain) to support Duke-selected riparian habitat enhancement projects on lands draining into Duke hydro projects or the river sections between then belonging to the TVA (TCST 6.8).
	Duke, Interior, NCWRC, NCDENR, 
	$0
	$3,540
	$3,540
	No
	c

	Recreational Resources

	18.  Within 1 year of license issuance, prepare a recreation facilities plan in consultation with appropriate federal, state and local agencies and file the plan with the Commission for approval (TCST 2.2./article 402B).
	Duke, NCDENR
	$10,000
	$0
	$1,390
	Yes
	d, f

	19.  Within 150 days of license issuance, prepare specifications suitable for the construction,  budgets and schedules for the installation of all proposed recreational facilities and file with the Commission.
	Community Stakeholders 
	$25,000
	$0
	$3,470
	No
	e

	20.  Improve the Powerhouse and Pine Creek public boating access areas at Lake Glenville by providing restrooms, trash collection, lighting, and a barrier-free dock at both, and at the Powerhouse Public Boating Access Area, a bank fishing area (TCST 2.2/article 402A).
	Duke, NCDENR 
	$72,700
	$23,070
	$33,160
	Yes
	c

	21.  Provide a swimming area, beach, bank fishing area, and improved parking at the Pines Day-Use Area at Lake Glenville (TCST 2.2/article 402A).
	Duke, NCDENR
	$204,800
	$4,170
	$32,600
	Yes
	c, d

	22.  Provide parking for five cars across from the Pines Day-Use Area, and a 1.5-mile-long trail from Thorpe dam to below High Falls to provide access to the West Fork of the Tuckasegee River (TCST 2.2/article 402A).
	Duke, NCDENR
	$102,400
	$2,140
	$16,350
	Yes
	c

	23.  Delay parking area across from Pines DUA and trail from Thorpe dam until recreational flows are provided in the future
	Community Stakeholders 
	Unknown
	Unknown
	Unknown
	No
	i

	24.  Construct a wildlife viewing platform at a location to be determined along the shoreline of Lake Glenville if Duke, NCWRC, Interior and Jackson County agree that one is needed (TCST 2.2/article 402A).
	Duke, Interior, NCDENR
	$5,120
	$0
	$710
	Yes
	c

	25.  Reconfigure the entrance road at the Powerhouse Public Boat Access Area and remove a boulder in Lake Glenville (TCST 2.2/article 402).
	Duke, NCDENR
	$153,600
	$0
	$21,320
	Yes
	c

	26.  Construct a boating take-out area and gravel parking for at least five cars on Duke land at the headwaters of Tuckasegee Lake and a bank fishing trail (TCST 2.2/article 402A).
	Duke, NCDENR 
	$102,400
	$4,270
	$18,480
	Yes
	c

	27.  Construct a public boat  launch and gravel parking area at the Tuckasegee powerhouse (TCST 2.2/article 402A).
	Duke
	$71,680
	$3,890
	$13,840
	Yes
	c

	28.  Construct a public boat launch and gravel parking area at Jackson County’s East Laporte Park (TCST 2.4).
	Duke
	$71,680
	$3,550
	$13,500
	No
	c, d

	29.  Construct an upstream take-out area and downstream launch site for drift boat and canoe access at Cullowhee dam (TCST 2.4).
	Duke, NCDENR
	$38,400
	$2,140
	$7,470
	No
	c

	30.  Construct a public boat launch and gravel parking area in or just upstream of the delayed trout harvest section of the mainstem of the Tuckasegee River (TCST 2.4).
	Duke, NCDENR
	$19,200
	$1,170
	$3,840
	No
	c

	31.  Construct a public boat launch and gravel parking area in the Barker’s Creek section of the mainstem Tuckasegee River (TCST 2.4).
	Duke, NCDENR
	$38,400
	$2,140
	$7,470
	No
	c

	32.  Construct a public boat launch and gravel parking area in the Whittier section of the mainstem Tuckasegee River (TCST 2.4).
	Duke, NCDENR
	$19,200
	$1,170
	$3,840
	No
	c

	33.  Work with TCST members to prioritize known recreational initiatives in Jackson County including greenway facilities that include river access and the Andrews Park Master Plan and provide funding for Duke-selected initiatives (TCST 2.4).
	Duke, NCDENR
	$0
	$22,280
	$22,280
	No
	c

	34.  Provide telephone information on the West Fork Project reservoirs and recreational flows on the mainstem Tuckasegee River and provide information in a timely manner on Duke’s website for the West Fork Project reservoirs, recreational flows and a hotlink to the USGS gage nos. 03510500 and 03508000  (TCST 3.3)
	Duke, NCDENR, Community Stakeholders 
	$15,360
	$4,100
	$$6,230
	Yes
	c

	35.  Provide lake access recreational information signs and wildlife information at four locations on the West Fork Project reservoirs (TCST 3.3).
	Duke, NCDENR, Community Stakeholders 
	$40,960
	$2,050
	$7,740
	Yes
	c

	36.  Provide recreational flows to the mainstem of the Tuckasegee River and to the West Fork bypassed reach (TCST 5.2/articles 405 and 406).
	Duke, NCDENR
	$0
	$207,530

(913 MWh lost generation plus a shift of 6,895 MWh from on-peak to off-peak
	$207,530
	Yes
	c

	37.  Delay implementation of recreational flow releases for at least 10 years, and then only if specific conditions are met.
	Community Stakeholders 
	$0
	$0
	$0
	No
	i

	38.  Convene an annual recreational schedule planning meeting with parties interested in recreational flow releases (TCST 5.2/article 407A).
	Duke, NCDENR 
	$0
	$1,020
	$1,020
	Yes
	d

	39.  Convene a meeting with parties interested in recreational flow after 5 years of recreational releases (TCST 5.2/article 407B)
	Duke, NCDENR 
	$0
	$60
	$60
	Yes
	d

	40.  Develop and implement an annual fish stocking program for Lake Glenville and Tuckasegee Lake under the direction of NCWRC and in consultation with Jackson County.
	Community Stakeholders 
	$0
	$69,700
	$69,700
	No
	g

	Land and Aesthetic Resources

	41.  Within 1 year of license issuance, prepare a shoreline management plan for FERC approval.
	Staff
	$10,000
	$0
	$1,390
	Yes
	d, f

	42.  Maintain compliance with the shoreline management guidelines attached to the TCST SA (TCST 7.2/article 408). 
	Duke, Interior, NCDENR 
	$0
	$0
	$0
	Yes (provisional upon FERC review and approval)
	b

	43.  Modify Duke’s existing shoreline management guidelines.
	Community Stakeholders
	$10,000
	$0
	$1,390
	No
	d

	44.  Within 1 year of license issuance, purchase and convey the approximately 150-acre tract of land to the FS for conservation purposes (TCST 6.9).
	Duke
	$204,800
	$0
	$28,430
	No
	c

	45.  Support any groups that may organize an annual “reservoir-wide cleanup” on Lake Glenville and/or an annual “river cleanup” on the mainstem of the Tuckasegee River (TCST 7.4).
	Duke
	$0
	$0
	$0
	No
	b

	46.  Reimburse Jackson County a negotiated fee for the provision of emergency rescue services associated with the public use of any recreational facilities or uses provided by, or maintained by, or maintained under, the license that are not owned Jackson County, and provide $50,000 annually to fund the training of emergency personnel and furnishing of emergency equipment and supplies.
	Community Stakeholders 
	$0
	$25,000
	$25,000
	No
	a

	47.  Work with local law enforcement officials to address safety and security issues relative to the West Fork reservoirs (TCST 7.6).
	Duke
	$0
	$2,050
	$2,050
	No
	d

	48.  Continue to remove and dispose of man-made trash from intake racks at Tuckasegee dam, and pass woody debris through the system.
	Duke, Interior
	$0
	$0
	$2,000
	Yes
	d

	49.  Provide an annual payment to Jackson County a sum equal to the lost tax revenue for property donated to the FS. 
	Community Stakeholders 
	$0
	$730
	$730
	No
	a

	Cultural Resources

	50.  Develop and implement an HPMP and ensure adequate measures are in place to protect against unauthorized release of maps or other information revealing the physical location of any cultural resource site (TCST 8.2).
	Duke 
	$30,720
	$0
	$4,260
	Yes
	c, f


a
Cost estimate based on Community Stakeholder’s SA filed June 16, 2005, and Duke’s response to the PSA dated July 6, 2005.

b
Staff estimated that this measure could be implemented with no additional cost.
c
Cost provided by Duke in the additional information request response dated July 14, 2004.
d
Cost estimate provided by staff.

e
Cost estimate based on Community Stakeholder’s SA filed June 16, 2005.

f
The actual cost of implementing the plan is dependent on the content of the plan approved by the Commission.

g
Cost provided by Duke in its response to the Community Stakeholders SA dated July 6, 2005.
h
Used same cost as provided by Duke for the Franklin Project.
i
The actual cost will be dependent on the length of the delay.
C.
DILLSBORO Project

We considered three alternatives for the Dillsboro Project:  (1) surrender the license and remove the dam and powerhouse (Duke’s proposal); (2) surrender the license and remove the dam, but leave the powerhouse (alternative 1); and (3) surrender the license and leave the dam and powerhouse intact (alternative 2).  In section VII, Comprehensive Development and Recommended Alternative, we present our recommended alternative for the project.  

1.
Power and Economic Benefits of the Proposed Project

As proposed by Duke, the Dillsboro Project would be decommissioned, and the project features would be removed and therefore would no longer generate electricity.  The 912 MWh of electricity that had been produced annually would have to be replaced by electricity from another source, at an estimated cost of $35,000 (38.38 mills/kWh).  

In addition, Duke filed a cooperative SA (the TCST SA) amongst many of the primary stakeholders in the relicensing process with the final license application.  The agreement contains numerous measures that pertain to the Dillsboro Project. 

Duke estimated that it will cost approximately $501,760 (in 2005 dollars) to decommission the powerhouse ($204,800) and dam ($296,960), which includes complete removal of both structures and regrading and vegetation of the shoreline.  In addition, Duke has expended approximately $243,710 (in 2005 dollars) to prepare the surrender application and associated studies and consultation.  The overall cost of this alternative would be $745,470 (excluding replacement energy costs).
As part of the decommissioning process, Duke proposes the following:  

· Prepare and implement a plan for the full removal to grade of the existing Dillsboro dam.
· Obtain any needed water quality approvals or permits, including water quality certification and section 404.
· Prepare, obtain Commission approval of, and implement an environmental monitoring plan for pre-removal, removal, and post-removal (2 years) activities.
· Implement water quality and sediment management features of the Dillsboro dam decommissioning plan.
· Prior to powerhouse removal, erect bat houses in the general vicinity of the dam, and net any bats that remain in the powerhouse before removal activities begin.
· Stabilize embankments and restore vegetation after demolition using native species, in particular river cane, as requested by EBCI.
· Prepare and implement a plan to relocate existing populations of Appalachian elktoe mussels from downstream of the dam site to upstream of the reservoir.
· Provide a public boat launch and gravel parking area in the vicinity of the Tuckaseigee Water and Sewer Authority’s property just upstream of Dillsboro reservoir.
· Following completion of dam and powerhouse removal, convey to the town of Dillsboro all Duke property associated with the Dillsboro Project.
· Complete a Phase I archaeological survey following dam removal under the supervision of the THPO.
The cost of these measures is included in the removal cost.
2.
Power and Economic Benefits of Alternative 1

Alternative 1 would be similar to Duke’s proposal, but the powerhouse would not be removed.  The need to remove bats from the powerhouse would be eliminated.  Since the powerhouse would not be removed, the overall cost of this alternative would be notably lower, at approximately $540,670 (excluding replacement power costs).  This would include $296,960 for removal of the dam and $243,710 for the cost of the surrender process. 

3.
Power and Economic Benefits of Alternative 2

Under alternative 2, Duke would surrender the license, but the facilities would remain intact.  The project would be available for sale or transfer to another entity.  The only cost for this alternative would be the cost of the surrender process, about $243,710.

4.
Power and Economic Benefits of the No-action Alternative

Under the no-action alternative, the Dillsboro Project would generate an average of 912 MWh of electricity annually, has a power value of $35,000 (38.38 mills/kWh), and total annual costs of $70,870 (77.71 mills/kWh), resulting in a net annual benefit of   -$35,870 (-39.33 mills/kWh).

5.
Comparison of Alternatives

Table 28 compares the costs of the three Dillsboro Project license surrender alternatives. 

Table 28.
Summary of the costs for the Duke’s proposed action, alternative 1, and alternative 2 for the Dillsboro Project.  (Source:  Staff)

	
	Applicant’s Proposed Action (Full Project Decommissioning) (2005 $$)
	Alternative 1 (Partial Project Decommissioning) (2005 $$)
	Alternative 2 (License Surrender with the Project Left Intact) (2005 $$)

	Surrender process costs
	$243,710
	$243,710
	$243,710

	Cost of dam removal
	$296,960
	$296.960
	(not req’d)

	Cost of powerhouse removal
	$204,800
	(not req’d)
	(not req’d)

	Total cost 
	$745,470
	$540,670
	$243,710

	Cost of replacement energy (estimated) 

(mills/kWh) a
	$35,000

38.38
	$35,000

38.38
	$35,000

38.38


a
The estimated baseline average annual generation for the project is of 912 MWh.

D.
Bryson Project

For our economic analysis of alternatives for the Bryson Project, we used the assumptions, values, and sources shown in table 23.

1.
Power and Economic Benefits of the Proposed Project

As Duke proposes, the Bryson Project would generate an average of 5,322 MWh of electricity annually, have an annual power value of $201,970 (37.95 mills/kWh), and total annual costs of $145,190 (27.28 mills/kWh), resulting in a net annual benefit of $56,780 (10.67 mills/kWh).  This means that power from the project is estimated to cost $56,780 less than the equivalent amount of power from the likely alternative source.
Table 29 compares the power value, annual costs, and net benefits for the applicant’s proposed measures, the applicant’s proposed measures with additional or alternative staff-adopted measures for the project, and the no-action alternative.  Table 30 shows the effect on costs of individual measures proposed by Duke and recommended by staff and others, including the additional or alternative measures that staff has adopted.  

2.
Power and Economic Benefits of the Staff-recommended Alternative

Resource agencies and NGOs recommended the implementation of a variety of measures at the project.  Staff reviewed each recommendation and determined the measures that were most appropriate for implementation.  In chapter VII, Staff’s Conclusions, we discuss our reasons for recommending the staff alternative and why we conclude that the environmental benefits are worth these costs.

As recommended by staff, the Bryson Project would generate an average of 5,322 MWh of electricity annually, have an annual power value of $201,970 (37.95 mills/kWh), and total annual costs of $138,900 (26.10 mills/kWh), resulting in a net annual benefit of $63,070 (11.85 mills/kWh).  This means that power from the project is estimated to cost $63,070 less than the equivalent amount of power from the likely alternative source.
3.
Power and Economic Benefits of the No-action Alternative

Under the no-action alternative, the Bryson Project generates an average of 5,534 MWh of electricity annually, has an annual power value of $210,020 (37.95 mills/kWh), and total annual costs of $20,750 (21.82 mills/kWh), resulting in a net annual benefit of $89,270 (16.13 mills/kWh).  This means that power from the project is estimated to cost $89,270 less than the equivalent amount of power from the likely alternative source.  The no-action alternative assumes that the project would continue to operate under the terms of the previous license in effect at the time of relicensing with no additional measures or changes to project operations.

Table 29.
Summary of the annual net benefits for the applicant’s proposed action, applicant’s proposed action with additional or alternative staff-adopted measures, and the no-action alternative, for the Bryson Project.  (Source:  Staff)

	
	Applicant’s Proposed Action
	Applicant’s Proposed Action with Additional or Alternative Staff-Adopted Measures
	No Action

	Installed capacity (MW)a
	0.98
	0.98
	0.98

	Annual generation (MWh)b
	5,322
	5,322
	5,534

	Annual power value 
(mills/kWh)
	$210,970

37.95
	$210,970

37.95
	$210,020

37.95

	Annual cost
(mills/kWh)
	$145,190

27.28
	$138,900

26.10
	$120,750

21.82

	Annual net benefit
(mills/kWh)
	$56,780
10.67
	$63,070
11.85
	$89,270
16.13


a
The existing installed capacity of the project is 0.98 MW.  Duke did not provide the dependable capacity of the project in the license application.  Staff estimated a dependable capacity of 0.75 MW based on the value of power provided by Duke and our estimated energy and capacity rates. 

b
The historical average annual generation (1941-2002) for the project is 5,534 MWh.

Table 30.
Summary of capital, annual costs, and total annualized costs for environmental measures proposed by the applicant and recommended by staff and others for the Bryson Project.  (Source:  Staff)

	Environmental Measures
	Recommending Entities
	Capital Costs (2005$)
	Annual Costs, Including O&M (2005$)
	Total Annualized Cost (2005$)
	Adopted By Staff?
	Notes

	Water Resources

	1.  Continue to operate the project in a ROR mode (within 0.5 foot of full pond).
	Duke
	$0
	$0
	$0
	No
	a

	2.  Operate the project in a strict ROR mode (within 0.1 foot of full pond).
	Interior, NCWRC, NCDENR
	$0
	$0
	$0
	Yes
	a

	3.  Maintain agency-recommended September median flows of 204 cfs to preserve adequate downstream flows from the project during reservoir drawdown and refill periods.
	Duke, Interior, NCWRC, NCDENR, Community Stakeholders 
	$10,470
	$8,050
(lost energy 212 MWh)
	$9,500
	Yes
	b

	4.  Maintain a minimum release equal to inflow be required during draw down events.
	NCDENR
	$0
	Unable to estimate
	Unable to estimate
	No
	

	5.  Provide funding for maintenance of USGS gages at Dillsboro and Tuckasegee in accordance with the TCST SA
	Duke, Interior
	$0
	$0
	$0
	Yes
	c

	6.  Fund the annual maintenance cost of the USGS gaging stations on the Oconaluftee River at Birdtown if it is not funded by other cooperators in the future. 
	Duke, Interior, NCDENR
	$0
	$0
	$0
	Yes
	d

	7.  Fund maintenance of USGS gaging stations on the Tuckasegee River at Bryson City if it is not funded by other cooperators in the future.
	Duke, Interior, NCDENR
	$0
	$0
	$0
	Yes
	d

	8.  Install a staff gage and pressure transducer on the Oconaluftee River downstream of the dam. 
	Interior, NCWRC
	$5,000
	$1,220 
	$1,910
	No
	e

	9.  Install a staff gage on the Oconaluftee River upstream of the dam.
	Interior
	$2,000
	$610
	$890
	No
	e

	10.  Provide an annual compliance report to agencies and the Commission.
	Duke, Interior, NCWRC, NCDENR
	$0
	$5,000
	$5,000
	Yes
	e

	11.  Perform post-licensing studies if refill flows cannot meet September median flows. 
	Duke, NCWRC, NCDENR, Interior
	$0
	$1,300
	$1,300
	Yes
	f

	12.  Provide funding to counties for soil and water conservation programs.
	Duke
	$0
	$1,510
	$1,510
	No
	g

	13.  Provide an annual payment to Swain County Soil and Conservation District towards the improvement of soil and water conservation programs. 
	Community Stakeholders 
	$0
	$75,000
	$75,000
	No
	h

	14.  Operate the Bryson Project to minimize the need to draw the reservoirs down to mechanically remove sediment, and when sediment must be mechanically removed or reservoirs must be drawn down, consult and reach agreement with NCWRC, Interior, FS, NCDENR, COE, and NCDWQ concerning reasonable and necessary measures to minimize environmental efforts (TCST 9.2/article 409).
	Duke, Interior, NCWRC, NCDENR
	$0
	$0
	$0
	Yes
	a

	15.  Develop and implement a long-term sediment management plan. 
	Duke, NCWRC
	$0
	$2,100
	$2,100
	Yes
	g, i

	16.  Develop a sediment removal plan for the project.
	Community Stakeholders 
	$10,000
	$0
	$1,390
	No
	e, i

	17.  Within 1 year of license issuance for the Bryson Project, dredge the reservoir sufficiently to restore the ability of the impoundments to trap sediments with a goal of dredging approximately every 5 years thereafter and remove offsite 75% of the sediment contained in the impoundments. 
	Community Stakeholders 
	$0
	$2,292,140
	$2,292,140
	No
	j

	18.  Conduct detailed monitoring of water quality and sediment transport during any drawdown and refill.  
	Interior
	$0
	$1,300
	$1,300
	Yes
	e

	19.  Provide an annual payment to Swain County. 
	Community Stakeholders 
	$0
	$15,000
	$15,000
	No
	h

	Aquatic Resources

	20.  Provide funding for support studies of sicklefin redhorse.
	Duke, Interior
	$0
	$1,180
	$1,180
	No
	g

	21.  Improve fish habitat by installing large woody debris, artificial fish structures and planting native aquatic vegetation.
	NCWRC
	$15,000
	$0
	$2,080
	No
	e

	22.  Consult with Interior, NCWRC, EBCI, and other resource agencies to determine appropriate methods of increasing the species composition and abundance of listed species.
	Interior, NCWRC
	$0
	$0
	$0
	Yes
	e

	Terrestrial Resources

	23.  Construct, place and maintain wood duck nesting boxes in the project area. 
	Duke, Interior
	$1,050
	$0
	$150
	Yes
	g

	24.  Provide funding for the riparian habitat enhancement fund.
	Duke, Interior
	$0
	$1,770
	$1,770
	No
	g

	Recreational Resources

	25.  Develop a canoe portage around the dam with a walking path and a downstream river put-in with parking.
	Duke, Interior, NCDENR, Community Stakeholders 
	$15,000 
	$4,000  
	$6,080
	No 
	e

	26.  Develop a walking trail along the reservoir for wildlife viewing, bird watching, and bank fishing.
	Duke, Interior, NCWRC, Community Stakeholders
	$5,000
	$1,000
	$1,690
	Yes
	e

	27.  Provide a small boat access facility and bank fishing facilities on Ela reservoir.
	NCWRC
	$10,000
	$0
	$1,390
	No
	e

	28.  Provide ADA-accessible bank fishing facilities on Ela reservoir.
	NCWRC
	$10,000
	$0
	$1,390
	Yes
	e

	29.  Provide ADA-accessible bank fishing facilities downstream of Ela reservoir.
	NCWRC
	$10,000
	$0
	$1,390
	Yes
	e

	30.  Develop and implement an annual fish stocking program for Ela reservoir under the direction of NCWRC and in consultation with Swain County.
	Community Stakeholders 
	$0
	$670
	$670
	No
	j

	Land Use and Aesthetic Resources

	31.  Within 1 year of license issuance, prepare a shoreline management plan for Commission approval.
	Staff
	$5,000
	$0
	$690
	Yes
	e, j

	32.  Maintain compliance with the shoreline management guidelines described in the TCST SA (TCST SA 7.2/article 408).
	Duke, Interior
	$0
	$0
	$0
	Yes
	a

	33.  Modify Duke’s existing shoreline management guidelines.
	Community Stakeholders
	$5,000
	$0
	$690
	No
	e

	34.  Continue to implement the project reservoir and land management plan and shoreline management guidelines for the project.
	Duke
	$0
	$0 
	$0
	Yes (provisional upon FERC review and approval)
	g

	35.  Continue to remove and dispose of man-made trash from the intake racks and pass woody debris through the system. 
	Duke, Interior
	$0
	$0
	$0
	Yes
	a

	Cultural Resources

	36.  Develop and implement an HPMP and ensure adequate measures are in place to protect against unauthorized release of maps or other information revealing the physical locations of any cultural resource sites.
	Duke
	$10,490
	$750
	$2,210
	Yes
	e, g, i


a
Staff estimates that the cost to implement this measure would be approximately the same as for current operations.

b
Based on Duke’s cost estimate in 2003 dollars (AIR response 11, dated May 26, 2004). 
c
The cost of this measure is included in the costs for the East and West Fork projects.

d
No cost estimate has been provided for this measure as it may not be needed in the future.
e
Cost estimate provided by staff.

f
Staff estimated a cost of $15,000 in year 1 for this measure.
g
Based on Duke’s cost estimate in 2003 dollars (AIR response, 21, dated January 2, 2004).

h
Cost estimate based on Community Stakeholders SA filed June 16, 2005, and Duke’s response to the PSA dated July 6, 2005.

i
The actual cost of implementing the plan is dependent on the content of the plan as approved by the Commission.

j
Cost estimate based on Duke’s response to the Community Stakeholders SA dated July 6, 2005.

VII.
COMPREHENSIVE DEVELOPMENT AND RECOMMENDED ALTERNATIVE
Sections 4(e) and 10(a) of the FPA require the Commission to give equal consideration to all uses of the waterway on which the project is located.  When we review a hydropower project, we consider the environmental, recreational, fish and wildlife, and other nondevelopmental values of the project equally with its power and other developmental values.  Accordingly, any license issued shall be best adapted to a comprehensive plan for improving and developing a waterway or waterways for all beneficial public uses.

This section contains the basis for, and a summary of, our recommendations to the Commission for the licensing of the East Fork, West Fork, and Bryson projects, and the surrender of the Dillsboro Project license.  We weigh the costs and benefits of our recommended alternative against other proposed measures.

A.
RECOMMENDED ALTERNATIVE

Based on our independent review of agency and public comments filed on these projects and our review of the environmental and economic effects of the proposed projects and their alternatives, we selected relicensing the East Fork, West Fork, and Bryson projects as proposed, with staff-recommended modifications, and the decommissioning of the Dillsboro Project with dam and powerhouse removal, as the preferred option.  We recommend this option because (1) issuance of hydropower licenses by the Commission would allow Duke to operate the East Fork, West Fork, and Bryson projects as economically beneficial and dependable sources of electrical energy for its customers; (2) the 23.1-MW East Fork, 18.1-MW West Fork, and 0.98-MW Bryson projects would eliminate the need for an equivalent amount of fossil-fuel derived energy and capacity, which helps conserve these nonrenewable resources and limits atmospheric pollution; (3) the public benefits of these alternatives would exceed those of the respective no-action alternatives; (4) the recommended measures would protect and enhance fish and wildlife resources and would provide improved recreational opportunities at the projects; and (5) the surrender of the Dillsboro license and removal of the dam and powerhouse would restore about a 0.8-mile reach currently impounded by the dam, eliminating the obstruction currently inhibiting the distribution of aquatic species within the Tuckasegee River system, with the loss of only a very small amount of energy (0.23 MW).

1.
East Fork Project

a.
Measures Proposed by Duke:

Water Resources

· Maintain Tanasee Creek, Wolf Creek, Bear Creek, and Cedar Cliff lakes within the normal operating ranges as defined in article 401(B) of the TCST SA; monitor actual levels with existing float-operated gages or suitable replacement gages calibrated within 60 days following license issuance and at least once every 2 years thereafter; and make best efforts to achieve the normal target elevations, which range from the normal minimum elevation of 83 feet in December, January, and February, to 100 feet in May through October at Tanasee Creek and Wolf Creek lakes; from 91 feet in January through March to 100 feet in May through October at Bear Creek Lake; and from 96 to 100 feet year round at Cedar Cliff Lake.

· Temporarily vary from normal operating ranges if required by conditions beyond Duke’s control by operating or maintenance needs, but any temporary variances shall be in accordance with the LIP or the HPMEP (attachments B and C, respectively).

· Operate the project so as to minimize the need to draw the reservoirs down to mechanically remove sediment.

· When sediment must be mechanically removed or the reservoirs must be drawn down, consult and reach agreement with NCWRC, FWS, the FS, NCDENR, the Corps, and NCDWQ concerning reasonable and necessary measures to minimize environmental effects, prior to taking action.*

· Provide minimum flows from the East Fork Project as follows:  (a) 10 cfs during non-generation hours from December 1 through June 30 of each year and 35 cfs from July 1 through November 30 of each year from the Cedar Cliff powerhouse, and (b) 6 cfs from January 1 through December 31 of each year into the Wolf Creek bypassed reach from Wolf Creek dam.

· Consult with agencies and file a minimum flow plan for Commission approval within 6 months of licensing.

· Temporarily vary from the minimum flows if required by conditions beyond Duke’s control, operating emergencies, or maintenance needs while remaining in accordance with the LIP and HPMEP.

Recreational Resources

Facilities

· Consult with agencies and interested parties to prepare a recreation facilities plan filed with the Commission for approval.

· Provide trash collection and lighting at the Wolf Creek Lake public boating access area.

· Reimburse the FS up to $25,000 for scattered, boat-accessible primitive campsites on NFS land around Wolf Creek and Bear Creek.

· Construct a fishing trail along the Wolf Creek bypassed reach downstream to Tennessee Creek powerhouse.

· Develop tote and float boating access at Tanasee Creek Lake.

· Formalize day-use area on NFS land at Tanasee Creek Lake including parking for up to five cars, picnic areas, and trails to dispersed camping and bank fishing sites.

· Construct wildlife viewing platforms along all of the reservoirs if located on Duke-owned land, or provide funding for construction at a cost not to exceed $5,000 each.

· At the Bear Creek Lake public boating access area, rebuild the existing boat launch ramp with an extension if needed to make it usable at reservoir elevation 92.0 feet.

· Improve the Bear Creek Lake public boating access area by paving the access road and parking lot and providing lighting, a toilet, a bank fishing area, a barrier-free dock, and trash collection.
· Construct public boat launch and gravel parking area downstream of Cedar Cliff powerhouse on the East Fork River near Shook Cove and a corresponding take-out area downstream of the launch site.

Flows

· Within 1 year of issuance of new license:

(1)
Operate the project to provide the NGSSR for recreational releases at or above the best efficiency flow to the mainstem Tuckasegee as prescribed for the primary angling periods and the primary boating periods as defined in the TCST:*  (a) During the primary angling periods (first weekend after Labor Day through the last weekend of October and April 1 through the first weekend of June), the preferred flows are at or below about 500 cfs as measured at the Dillsboro gage; (b) during the primary boating periods (after the first weekend of June through Labor Day), flows of 800 cfs as measured at the Dillsboro gage are preferred; and (c) when the projected baseline river flow (flow at Dillsboro gage without NGSSR releases) is expected to average more than 500 cfs from 10:30 a.m. to 4:30 p.m., reduce or eliminate specific recreation flow releases.

(2)
If requester has consulted with TGA and NCWRC, consider on a case-by-case basis additional recreational releases (from generation) to support special events.*

(3)
If requester has consulted with TGA and NCWRC, consider on a case-by-case basis requests to temporarily alter the NGSSR for special events.*

(4)
Temporarily vary from the recreational releases if required by conditions beyond Duke's control but remain in accordance with the LIP or HPMEP.*

(5)
Convene in October a recreation schedule-planning meeting with interested parties
 to define the recreation flow schedule for the next calendar year.*

(6)
In October following five full recreation seasons, convene a meeting among both the East and West Fork projects interested parties to evaluate the recreation releases over the previous 5 years to identify potential mutually agreeable improvements.*

(7)
Continue to provide an employee to serve as a primary point of contact for recreation issues.*

Public Information

· Continue to provide on the Duke website:  actual reservoir levels; the normal operating ranges; recent reservoir level histories; near-term reservoir level projections; and special messages for all East Fork Project reservoirs.*

· Continue to provide actual reservoir levels for all East Fork Project reservoirs and special messages on Duke’s telephone information line.*

· Communicate special messages concerning modifications to East Fork Project reservoir level operating bands per the LIP and HPMEP.*

· Maintain the generation schedule for the Cedar Cliff powerhouse on the Duke telephone line and website.

· Communicate special messages for Cedar Cliff powerhouse per the LIP and HPMEP.

· Establish a hotlink on the Duke website to access real-time USGS water level gages.*

· Reimburse USGS for reactivation and O&M of USGS gage no. 03510500 at Dillsboro and USGS gage no. 03508000 located downstream of the Highway 107 Bridge at Tuckasegee.*

· Provide, in conjunction with NCWRC, FWS, and FOLGA, lake access recreational information signs and wildlife information for eight sites (up to $10,000 each).*

· Work with NCWRC to provide river access recreation information including the dangers of rapidly rising water.*

· Follow improvements in communication technology and infrastructure to enhance the delivery of reservoir and flow information.*

· Beginning in the first calendar year following license issuance, provide annually to NCDWR, NCDWQ, FWS, and the FS and file with the Commission no later than May 31, a report containing (1) a table of the elevations of Wolf Creek Lake, Tanasee Lake, Bear Creek Lake, and Cedar Cliff Lake on a daily basis during the previous calendar year, (2) certification that the minimum flow release requirements of article 404 of the TCST SA were met, and (3) certification that the recreational flow release requirements from the East Fork Project powerhouses of article 405 of the TCST SA were met.

· Explain any deviations of reservoir levels outside the normal operating range for each reservoir, the minimum flows, or the recreational flow releases.

Land Use and Aesthetics

· Continue implementation of the lake and shoreline management program, including the shoreline classification maps, lake use restrictions, vegetation management requirements, and the shoreline management guidelines.*

Cultural Resources

· Ensure adequate measures are in place to protect against the unauthorized release of any maps or other information that reveals the physical location of any cultural resource sites.

· Within 2 years following license issuance, consult with the North Carolina SHPO, EBCI THPO, and the FS to develop and implement an HPMP.
b.
Additional Measures Recommended by Staff:
· Within 1 year of license issuance, prepare a shoreline management plan consistent with Commission guidance (FERC, 2001), and file the plan with the Commission for approval.
· Address in the East Fork Project HPMP the procedures that would occur if the planned reservoir drawdowns are to be more than 5 vertical feet.
2.
West Fork Project

a.
Measures Proposed by Duke:
Water Resources

· Use the existing float-operated gages or suitable replacement gages to monitor the actual levels of the project reservoirs, and calibrate these gages within 60 days following issuance of the license and at least once every 2 years thereafter.

· Maintain Lake Glenville within the normal operating range as defined in article 401 of the TCST SA and make best efforts to achieve.

· Duke may temporarily vary from the normal operating range if required by conditions beyond the licensee's control by operating or maintenance needs while remaining in accordance with the LIP or HPMEP.

· Duke will maintain the level of Tuckasegee Lake as needed to provide minimum flow.

· Operate the project so as to minimize the need to draw the reservoirs down to mechanically remove sediment.

· When sediment must be mechanically removed or the reservoirs must be drawn down, consult and reach agreement with NCWRC, FWS, the FS, NCDENR, the Corps, and NCDWQ concerning reasonable and necessary measures to minimize environmental effects, prior to taking action.

Aquatic Resources

· Provide a minimum flow of 20 cfs or inflow, whichever is less, from Tuckasegee Lake into the West Fork of the Tuckasegee River at the dam from January 1 through December 31 of each year.

· Duke may temporarily vary from the minimum flow if required by conditions beyond the licensee's control or by operating emergencies or maintenance needs while remaining in accordance with the LIP or HPMEP.

· Duke shall calibrate with the existing staff gage just upstream of the powerhouse within 60 days following license issuance and at least once every 2 years thereafter.

Recreational Resources

Facilities

· Consult with agencies to prepare a recreation facilities plan and file with the Commission for approval.

· At each of the two existing public boating access areas at Lake Glenville, provide a pump-and-haul toilet, a barrier-free dock, lighting, and trash collection.

· Construct facilities to provide adequate access to the Glenville bypassed reach, including parking for at least five cars and a trail from Thorpe dam to High Falls.

· Construct a wildlife viewing platform along Lake Glenville at a cost not to exceed $5,000.

· Provide a public bank fishing area at Lake Glenville with trails at the powerhouse public boating access area and the new swimming area.

· Provide a public swimming area including a beach, marked boundaries within the reservoir, and a gravel parking area on Duke property just west of Thorpe dam.

· At Lake Glenville, reconfigure the entrance road and partner with NCWRC to remove a boulder in the reservoir at the Powerhouse Access Area in cooperation with NCWRC. 

· Construct a boating take-out area and parking for at least five cars on Duke property at the headwaters of Tuckasegee Lake. 

· Construct a bank fishing trail extending from the boating take-out along the West Fork (Glenville) bypassed reach.

· Construct a public boat launch and gravel parking area at the Tuckasegee powerhouse, if necessary property rights can be secured.

Flows

· Within 1 year of license issuance of new license: 

(1)
Operate the project to provide the NGSSR for recreational releases at or above the best efficiency flow to the mainstem Tuckasegee as prescribed for the primary angling periods and the primary boating periods as defined in the TCST:  (a) during the primary angling period provide:  Saturday and Sunday 1 week prior to Memorial Day weekend, Saturday and Monday of Memorial Day weekend and 3 of 4 Saturdays in September and October plus Tuesday, Friday, Saturday for the period between Memorial Day weekend through the first weekend in June for 6 hours, timed to arrive at the reactivated Dillsboro gage at approximately 10:30 a.m.; and (b) during the primary boating period, the NGSSR for 3 out of 4 weeks will be: Tuesday, Friday, Sunday for 6 hours, time to arrive at the reactivated Dillsboro gage at about 10:30 a.m.  During this time period, the NGSSR for 1 out of 4 weeks will be Tuesday, Friday, and Saturday for 6 hours, timed to arrive at the Dillsboro gage at about 10:30 a.m.

(2)
Duke shall also adjust for significant baseline flows by checking the river flow on a daily basis at the Dillsboro gage, then projecting the expected river flow at the Dillsboro gage during the next generation release.  When the expected flow without the generation release is expected to average more than 500 cfs over the period from 10:30 a.m. to 4:30 p.m., Duke may reduce or eliminate specific recreation flow releases for that day.

(2)
If requester has consulted with TGA and NCWRC, consider on a case-by-case basis additional recreational releases (from generation) to support special events.*

(3)
If requester has consulted with TGA and NCWRC, consider on a case-by-case basis requests to temporarily alter the NGSSR for special events.*

(4)
Temporarily vary from the recreational releases if required by conditions beyond Duke's control but remain in accordance with the LIP or HPMEP.*

(5)
Convene in October a recreation schedule-planning meeting with interested parties
 to define the recreation flow schedule for the next calendar year.*

(6)
In October following five full recreation seasons, convene a meeting among both the East and West Fork projects interested parties to evaluate the recreation releases over the previous 5 years to identify potential mutually agreeable improvements.*

(7)
Continue to provide an employee to serve as a primary point of contact for recreation issues.*

· Within 1 year of license issuance, provide recreation flows in the Glenville bypassed reach using a Taintor gate at Thorpe dam according to the following schedule:  (1) release water for 6 hours per day for one Saturday and one Sunday per year in April.  Target flow will be about 250 cfs each day beginning at 10:00 a.m.; (2) provide five total weekday releases per year for 6 hours each, scheduled on days in the months of May through September.  Target flow rate will be approximately 250 cfs each day beginning at 10:00 a.m.; (3) target flow rates above are for flow rates at the put-in point; (4) any variances in these flows would be in accordance with the LIP or HPMEP; (5) in October of each year of the license term, Duke will convene a recreation schedule planning meeting with the interested parties to define the recreation flow schedule for the next calendar year; (6) in October following the first five full recreation seasons, convene a meeting with the interested parties to evaluate the recreational releases over the previous 5 years to identify potential mutually agreeable improvements; and (7) continue to provide an employee to serve as a primary point of contact for recreation issues. 

Public Information

· Provide, in conjunction with NCWRC, FWS, the FS, and FOLGA, lake access recreational information signs and wildlife information for eight sites (up to $10,000 each).*

· Evaluate future communications technology advancements over the term of the license.

· Establish a communications working group from interested members of the TCST to evaluate the audiences and needs for additional recreation information relative to the West Fork Project, including (1) signage at points of public access; (2) a recreation brochure; (3) a staff gage at the put-in point on the West Fork bypassed reach to provide boaters and Duke operators with field indications for flow rates; and (4) a wildlife checklist or poster.

· Reimburse USGS for operation and maintenance of gage no. 03510500.

· Beginning in the first calendar year following license issuance, Duke shall provide to the resource agencies and file with the Commission, an annual report documenting (1) daily elevations of Lake Glenville (2) certification that the minimum flow release requirements were met, (3) certification that the recreational flow release requirements from the West Fork Project powerhouses were met and (4) certification that the recreational flow release requirements from Thorpe dam were met and an explanation for any deviations from these requirements.

Land and Aesthetic Resources

· Continue to implement the shoreline management program per article 408 of the TCST SA.

· Continue to remove and dispose of man-made trash from intake racks at Tuckasegee dam, and pass woody debris through the system.

Cultural Resources

· Ensure adequate measures are in place to protect against the unauthorized release of any maps or other information that reveals the physical location of any cultural resource sites.

· Within 2 years following license issuance, consult with the North Carolina SHPO and EBCI THPO to develop and implement an HPMP.

b.
Additional Measures Recommended by Staff:
· Within 1 year of license issuance, prepare a shoreline management plan in accordance with Commission guidance (FERC, 2001) for approval by the Commission.

· Prepare and submit for Commission approval a plan to monitor the ecological effects of warmwater recreational flow releases from a Taintor gate at Thorpe dam to the West Fork bypassed reach.  Conduct the monitoring and present the finding at the proposed October recreation schedule planning meeting to assess whether the biological consequences are worth the benefits of recreation flow releases in the West Fork bypassed reach.  

3.
Dillsboro Surrender

a.
Measures Proposed by Duke:
· Remove the existing Dillsboro dam and powerhouse to grade, restoring the river to its assumed pre-dam bank-to-bank width and depth.  The removal plan would detail the sequence of steps; the schedule; quantities of materials to be removed and disposed; disposal procedures; safety precautions; flow control procedures; and all details of construction, demolition and transportation.  This plan would be prepared in consultation with the resource agencies and filed with the Commission for approval prior to implementation.

· To control sediment erosion and transport below the dam during the demolition process, develop a sediment management plan that promotes natural and phased sediment transport using high operational flows and natural high water events at intervals through the demolition process.

· Prior to commencing dam removal, prepare, in consultation with NCWRC, FWS, NCDWQ, NCDWR, and EBCI, an environmental monitoring plan.  This monitoring plan would include a pre-removal phase to establish baseline conditions for water quantity and quality, aquatic resources, botanical and wildlife resources, RT&E species, cultural resources, recreation resources and land use and aesthetic resources.  

· During dam removal and demolition, implement a specific program associated with compliance with regulatory standards as well as safety procedures.  These procedures would include photographic documentation; water quality sampling; sediment deposition measurement; bank erosion monitoring and stabilization; monitoring by a THPO to document the exposure of any resources of cultural significance; monitoring of the little brown bats displaced from the powerhouse; and monitoring Appalachian elktoe mussels relocated upstream of the reservoir.

· Implement post-removal monitoring to determine the specific physical, chemical, and biological changes in the project area.  Fund the post-removal monitoring for the first 2 years of an anticipated 4 or 5 year program.  The post-removal monitoring would include photographic documentation; documentation of physical stream changes; bank and sediment stabilization and revegetation; upstream and downstream changes in aquatic life; EPT taxa richness; monitoring of the relocated mussel population; water quality and riparian development.

Terrestrial Resources and Threatened and Endangered Species

· After consultation under the ESA and completion of an incidental take statement (because the Appalachian elktoe is an endangered species), initiate a plan for relocating the population.  This includes laying out a sampling grid, conducting sequential depletion surveys, capturing the mussels from below the dam and relocating them to the upstream shoal area, where a population of mussels already resides.  Delineate and record the relocation site boundaries using global positioning system technology, and permanently demarcate them for future monitoring.  Conduct the relocation program in the fall prior to the initiation of dam removal the following winter/spring.

· Prior to the dismantling of the powerhouse as proposed, erect bat houses in the general vicinity.  Net any bats that remain in the powerhouse when dismantling begins.

· Refrain from tree harvesting around the Dillsboro reservoir to preserve potential roost sites for the Indiana bat.

· One year following completion of dam removal and powerhouse decommissioning, convey to the town of Dillsboro all its property associated with the Dillsboro Project.  If the town fails to complete conveyance within 1 year, offer property to Jackson County.

Recreational Resources

· Provide a public boat launch and gravel parking area in the vicinity of the Tuckaseigee Water and Sewer Authority's property just upstream of Dillsboro reservoir.

Cultural Resources

· Conduct a Phase I archaeological survey following dam removal under the supervision of the THPO.

4.
Bryson Project

a.
Measures Proposed by Duke:
Water Resources

· Continue to remove man-made trash from the intake racks, and properly dispose of it in accordance with the project’s trash removal plan.  

· Operate the Bryson Project so as to minimize the need to draw down the reservoir to mechanically remove sediment, and when sediment must be mechanically removed, or the reservoir drawn down, consult with the agencies to reach agreement on reasonable and necessary measures to minimize environmental effects.

· Develop and implement a long-term sediment management plan that will incorporate trashrack maintenance guidelines, debris/sediment management and removal, and guidelines for emergency drawdown including procedures, timing, rates of drawdown and refilling, and agency notification. 

· During reservoir refill periods, provide a minimum flow of 204 cfs (September median) to preserve adequate downstream flows.

· Fund O&M of USGS gage at Birdtown on the Oconaluftee River and at Bryson City on the Tuckasegee River if not funded by other cooperators n the future.
· File with the Commission and resource agencies an annual report documenting ROR compliance.
Terrestrial Resources

· Install and maintain wood duck nesting boxes in the project area.

Land Use and Aesthetics

· Develop a walking trail along the reservoir for wildlife viewing, bird watching, and bank fishing.
· Continue to implement a project reservoir and land management plan along with a shoreline management guidelines per attachment D of the TCST SA, that incorporates permitting guidelines pertaining to the use of the project property in accordance with the standard land use articles and guidelines that address, among other things:

-
activities pertaining to the use of islands;

-
water pumps and water removal;

-
commercial operations;

-
vegetation and protective buffers;

-
protection of shallow water habitat and riparian areas for a variety of 
fish and wildlife; and

-
prohibited acts or activities. 

Recreational Resources

· Provide barrier-free bank fishing facilities on Ela reservoir and below the dam.
Cultural Resources

· Within 2 years following license issuance, consult with the North Carolina SHPO and EBCI THPO to develop and implement an HPMP.
b.
Additional Measures Recommended by Staff:
· Operate the project in a ROR mode, maintaining the reservoir water level within 0.1 foot of full pond 99 percent of the time and within 0.3 foot of full pond 100 percent of the time.

· Conduct detailed monitoring of water quality and sediment transport during any drawdown and refill

· Consult with Interior, NCWRC, EBCI, and others to determine appropriate methods of increasing the species composition and abundance of listed species.
· Within 1 year of license issuance, prepare a shoreline management plan consistent with Commission guidance (FERC, 2001), and file the plan with the Commission for approval.

B.
DISCUSSION

East Fork, West Fork, and Bryson Projects

1.
Shoreline Management Plans (East Fork, West Fork, and Bryson)

Duke prepared shoreline management guidelines to be implemented at all the Tuckasegee Projects and provided copies to Commission staff and others at a public meeting in December 2004.  Duke has been implementing these guidelines as its shoreline management program since 1998.  The Commission customarily reviews and approves shoreline management plans prepared by its licensees.  We therefore recommend that, within 1 year of license issuance, Duke prepare a shoreline management plan for each of the projects in accordance with the Commission's published guidelines, and submit them to the Commission for review and approval.  Duke's existing guidelines contain many of the elements that we expect would be included in the final shoreline management plans that it submits to the Commission for approval, and they should be used as a starting basis, making the capital cost of preparation very modest.  The estimated annualized costs to prepare the shoreline management plan for Commission approval for the East Fork, West Fork,and Bryson projects would be $1,390, $1,290, and $690, respectively.
2.
Trash Removal Plan

Duke has a general trash removal plan for all of its intakes that calls for hand removal of, on an as-required basis, materials that have accumulated through natural processes.  Man-made debris is gathered and stored for off-site disposal at appropriate intervals, and natural woody debris is passed downstream to function as structure for aquatic habitat.  Duke also participates in the National River Clean-up Day for trash removal from the shorelines of the reservoirs and downstream riverbanks of its projects.  This is scheduled each year in May.  Additionally, Duke plans to expand its participation in the national (September) reservoir cleanup effort, called Big Sweep, to the reservoirs in the Nantahala area, including the Tuckasegee, Dillsboro, and Ela reservoirs.  We recommend these efforts be consolidated into one trash removal plan for implementation at the Tuckasegee Projects and that the current plans continue to be implemented.  Because the plans are already in existence and implementation is ongoing, we estimate that there would be no additional cost for consolidation of the plan.   

In addition, Duke proposes in the TCST SA to support any groups that may organize an annual “reservoir-wide” cleanup of Wolf Creek Lake, Bear Creek Lake, Cedar Cliff Lake, and Lake Glenville and/or an annual “river cleanup” on the main stem of the Tuckasegee River.  Although we certainly commend Duke for expressing this support, this measure is not specific enough for us to recommend that it be included as a condition of a new license for the East or West Fork projects.

3.
Compliance Monitoring/Reporting 

Per article 411 of the TCST SA, we recommend that, beginning in the first calendar year following license issuance, Duke shall provide annually to the Commission, NCDWR, NCDWQ, NCWRC, FWS, and the FS, not later than May 31, a report documenting its compliance with reservoir levels, minimum flows, and recreational flows as previously discussed.  This report shall contain:

· For the East Fork Project - (1) the elevations of Wolf Creek Lake, Tanasee Creek Lake, Bear Creek Lake, and Cedar Cliff Lake on a daily basis during the previous calendar year, (2) verification that the minimum flow release requirements described in article 404 of the TCST SA were met, and (3) verification that the recreational flow release requirements from the powerhouses (NGSSR) described in article 405 of the TCST SA were met;

· For the West Fork Project - (1) the elevations of Lake Glenville on a daily basis during the previous calendar year, (2) verification that the minimum flow release requirements described in article 404 of the TCST SA were met, and (3) verifications that the recreation flow release requirements from the powerhouses (NGSSR) described in article 405 of the TCST SA were met, and (4) verification that the recreational flow release requirements from Thorpe dam as described in article 406 were met;

· For the Bryson Project - (1) the elevations of Ela reservoir on a daily basis during the previous calendar year, and (2) verification that the September median flow of 204 cfs was provided in the event of reservoir refill following drawdown;

· For the East and West Fork projects, account for any deviations from the reservoir elevations, minimum flows or recreational flows described in articles 401, 404, 405, or 406 of the TCST SA; and

· For the Bryson Project, account for any deviations from the target 0.1foot variation in water levels of Ela reservoir. 

4.
Historic Property Management Plans

To ensure that adverse effects on known and potential historic properties, and to any as-yet unidentified archaeological resources, are satisfactorily resolved over the term of a new license, the Commission plans to execute a PA with the North Carolina SHPO for the East Fork, West Fork, and Bryson projects.  Duke, EBCI, and the FS
 would be invited to participate as concurring parties.  The PA would require Duke to prepare within 2 years of license issuance an HPMP for each project in consultation with the North Carolina SHPO, EBCI, and the FS.
  The HPMP for each project would contain the principles and procedures to address the proposed continued use, and protection of, historic properties; mitigation of unavoidable adverse effects; compliance with laws and regulations governing human remains; and discovery of previously unidentified resources over the term of any license issued.  The HPMP for the East Fork Project would also contain procedures that would be implemented if reservoirs' drawdowns are planned to be more than 5 vertical feet below the current drawdown levels.  The estimated annualized costs to prepare the HPMPs for the East and West Fork projects would be $4,260 each, and for the Bryson Project, $2,210.

5.
Change in Project Boundaries

The Bryson Project was originally licensed in 1980, and the East and West Fork projects were originally licensed in 1981.  The Commission has conducted regular inspections of the projects since that time, and a review of the Commission’s reports on its operations and environmental and public use inspections at these projects did not indicate the need to expand the project boundaries during the current license term.  However, Duke proposes new recreational facilities at all three projects (see section V.C.7, Recreational Resources), and all of the facilities that Duke proposes to either construct or provide funding to construct are partially within or adjacent to the existing project boundary and are used as primary access points to Duke’s hydroelectric projects.  As such, a clear connection exists between project operations and recreational use of these facilities.  We therefore recommend all of these facilities be included in the project boundary to provide assurance that improvements would be consistent with project purposes and that Duke would continue to provide recreational access to project lands and waters.  There should be no additional cost associated with any boundary changes.

Specifically, the facilities we recommend including in the project boundary at the East Fork Project are the Wolf Creek Lake Public Boating Access Area, the fishing trail along the Wolf Creek bypassed reach, the Bear Creek Lake Public Boating Access Area, and the boat launch, parking area, and take-out area downstream of the Cedar Cliff powerhouse.  Also, if further consultation results in a determination to construct any primitive boat-in campsites or wildlife viewing platforms on Tanasee Creek reservoir, Wolf Creek Lake, Bear Creek Lake, or Cedar Cliff Lake, these also should be included in the project boundary.

The facilities we recommend including in the project boundary at the West Fork Project are the trail from Thorpe dam to below High Falls and the trail along the West Fork of the Tuckasegee River.  Also, if further consultation results in a determination to construct a wildlife viewing platform on Lake Glenville, this area should be included in the project boundary.

The facilities we recommend including in the project boundary at the Bryson Project are the bank fishing facilities on Ela reservoir and below Bryson dam.  

East Fork and West Fork Projects

6.
Lake Levels

Duke operates both the East and West Fork projects in a daily peaking mode.  To capture the spring runoff and to maintain high and even water levels for the peak recreation months (May to September), the reservoirs (all but Cedar Cliff reservoir and Tuckasegee Lake, both of which are maintained at a fairly constant elevation year round) are drawn down in the fall-winter and allowed to refill in the spring.  The normal operating ranges established in the TCST SA (article 401) set a target elevation for each reservoir and a range above and below which levels may vary.  Provision is made for operation outside these ranges under specific protocols related to low inflow or during necessary maintenance or operational emergencies beyond Duke's control.

The proposed rule curve for Lake Glenville would reduce the range of lake level variation through the year from 12 to 7 feet.  We conclude that this reduction in winter drawdown would enhance aquatic habitat by increasing the available space for overwintering fish and invertebrates and reduce crowding effects, including predation.  It would also significantly reduce the littoral zone affected, resulting in more stable aquatic vegetation.  The slightly higher spring and fall elevations should improve conditions for both spring and fall spawning fish and nursery habitat for young-of-the-year.

The water level management for Bear Creek Lake would remain the same and water levels proposed for Tanasee and Wolf Creek lakes would drop from a 10 foot fluctuation, to 8 feet, with slightly higher spring levels.  

Collectively, the proposed lake water level management would result in more stable water levels during the recreation season, which would enhance both boating and angling opportunities.  No other entity has proposed alternative water level management regimes for these projects.  Duke's proposed reporting of daily lake levels would not only enable the Commission to document compliance with the proposed lake level operating band, but to evaluate whether there are consistent deviations from the specified target elevations and if so, whether corrective actions may need to be considered.  

7.
Sediment Management at Project Reservoirs

Duke proposes to operate the East and West Fork projects so as to minimize the need to draw the reservoirs down to mechanically remove sediment.  When sediment must be mechanically removed, or the reservoirs must be drawn down, Duke would consult and reach agreement with FWS, the Corps, NCWRC, NCDWR, and NCDWQ regarding appropriate measures to minimize the effect of any planned reservoir drawdowns or sediment removal operations prior to operating in any way that could allow sediment from upstream of the project to enter the downstream reaches.  The agencies that Duke proposes to consult with are appropriate and would identify appropriate measures needed to minimize downstream water quality and aquatic habitat degradation, and we recommend such consultation.  We do not expect there to be a definable incremental cost associated with such consultation because it should be included in routine O&M costs.

It is likely that it would be necessary to occasionally draw down Lake Glenville or any of the other reservoirs below their proposed normal minimum elevations.  Such drawdowns could be for maintenance and inspection or for other foreseeable purposes, and we recommend that the agencies be given 60 days notice of such planned drawdown events to adjust their own activities accordingly (e.g., fish stocking). 

8.
Minimum Flow Agreements in the Tuckasegee River Mainstem and Bypassed Reaches

At the East Fork Project, Duke proposes and we recommend the preparation and implementation of minimum flow plans for Wolf Creek dam and Cedar Cliff powerhouse, to provide flow to the Wolf Creek bypassed reach and the East Fork Tuckasegee mainstem, respectively.  In both cases, structural modifications would be required to deliver the specified flows. In the case of Wolf Creek this will be 6 cfs year-round.  The cost of developing the plan and implementing the modifications is estimated to have an annualized cost of $19,500 but the loss of generation (1,943 MWh per year) would reduce project benefits by $83,060 per year.  The Cedar Cliff minimum flow plan and modifications required to deliver 10 cfs from December 1 through June 30 and 35 cfs from July 1 through November 30 is estimated to have an annualized cost of $11,680.  The lost generation (790 MWh per year) would reduce project benefits by $33,030 per year.  

Staff considers these costs to be worthwhile because considerable ecological benefits are expected to be returned from these actions.  Based on IFIM studies, Duke determined that current fluctuating stream flows downstream from the Cedar Cliff powerhouse affect aquatic habitat for about 40 miles downstream and that the proposed minimum flow releases, when combined with accretion flows over the reach, would substantially enhance the flow regime experienced by fish and macroinvertebrates.  

Currently there are no minimum flows provided to the Wolf Creek bypassed reach.  Staff calculated that the addition of the proposed year-round 6 cfs minimum flow release, results in a two- to six-fold increase in aquatic habitat (WUA) for most species.  Ideally all bypassed reaches (Cedar Cliff, Bear Creek, and Tanasee Creek) would also benefit from the provision of minimum flow releases.

At the West Fork Project, we recommend and Duke proposes to continue to provide a year-round minimum flow of 20 cfs from Tuckasegee Lake into the West Fork of the Tuckasegee River at Tuckasegee dam.  These flows join the mainstem Tuckasegee 2.3 miles downstream of the Cedar Cliff powerhouse.

9.
Recreational Flows from East Fork and West Fork Powerhouses

To provide predictable and quality flow to support recreational boating and angling in the main stem Tuckasegee River, Duke proposes and we recommend operating the East and West Fork powerhouses to provide releases equal to or greater than the flow at which power can be produced most efficiently, on a predefined schedule, which is identified as the NGSSR.  The predictability of boatable (high) flows is of great value to whitewater enthusiasts and commercial outfitters.  It is likewise of great value to anglers to have predictable lower flows for safe angling.  Because these releases would be through the powerhouses, there is no lost generation, although there would be some shifts of generation from on-peak to off-peak hours.  Duke estimates that there would be a shift of about 9,301 MWh per year ($242,110) at East Fork and 6,895 MWh per year ($169,820) at West Fork.  The NGSSR, defined in article 405 of the TCST SA identifies the following periods:

· Primary angling periods (defined as the first weekend after Labor Day through the last weekend of October and April 1 through the first weekend in June), when the preferred flows are at or below about 500 cfs as measured at the Dillsboro gage (no. 03510500).

· Overlap period (the Saturday that occurs 9 days before Memorial Day through the first weekend of June and Saturdays in September and October) when the NGSSR shall be 6 hours per day on each of the Saturday and Sunday 1 week prior to Memorial Day weekend, Saturday and Monday of Memorial Day weekend, and three of four Saturdays in September and October plus Tuesday, Friday, and Saturday for the period between Memorial Day weekend through the first weekend in June.

· Primary boating period (defined as the period after the first weekend of June through Labor Day) when actual flows of about 800 cfs as measured at the Dillsboro gage are preferred.  The NGSSR shall be (a) for 3 out of 4 weeks, flows on Tuesday, Friday and Sunday for 6 hours per day and (b) for one 1 out of the 4 weeks flows on Tuesday, Friday, and Saturday for 6 hours per day.

In all instances, Duke should adjust for significant baseline flows so that the actual measured flow at the Dillsboro gage between 10:30 a.m. and 4:30 p.m. match the NGSSR preferred flows.

Duke would also give consideration, on a case-by-case basis, to special events that cannot be integrated within the NGSSR, by adding releases or shifting the hours, providing the requesting organization has consulted with the TGA and NCWRC.  

The TCST SA also makes provision for variances from the NGSSR if required by conditions beyond Duke's control in accordance with the LIP or HPMEP.

Duke also proposes and we recommend that the schedules for recreation releases be developed by the parties most interested and affected by them
 with Duke convening a schedule planning meeting in October of each year to plan for the following year.  Such a meeting would be a good planning approach, because any lessons learned from the previous season could be incorporated into the scheduling and implementation of flow releases for the next season.  Establishing a schedule well in advance of the first release in any given year would enable the recreating public to make full use of the release events.  Duke conducted such meetings in October 2004 and October 2005.  The latter, held October 14, 2005, was attended by Duke, AW, CCC, FOLGA, GCDC, Dillsboro River Company, and the TGA.  We conclude that this level of interest and participation by the recreating public is an indicator of the value placed on these flows. 

As a further means of maximizing the value of the recreational releases, we support Duke's proposal to convene a meeting of the parties after five seasons, to evaluate the performance to date, and identify potential mutually agreeable improvements to the NGSSR.  

10.
Recreational Flows from Thorpe dam
Currently, boating opportunities at the 6.4 mile-long bypassed reach of the West Fork of the Tuckasegee below Thorpe dam, are extremely limited by poor access and lack of flows except during rainstorms.  We recommend implementation of Duke's proposal to provide 250 cfs recreation flows to this reach, using a Taintor gate at Thorpe dam, in accordance with an agreed-upon schedule as specified in article 406 of the TCST SA.
  These releases (one spring Saturday, one spring Sunday, and five weekend days) would reduce generation by 913 MWh per year at a cost of $37,710 annually.

Although the recreational benefits of scheduled releases for whitewater boating in the bypassed reach are apparent, there are potential adverse consequences to the provision of these boating flows.  The Taintor gate at the dam releases surface water from Lake Glenville, which would increase in temperature as the summer progresses.  As we discuss in section V.C.3, Aquatic Resources, this could have a negative effect on the downstream trout fishery.  In addition, relatively sudden increases in flows during the summer may displace fish downstream to unsuitable habitat, especially young fish that are not sufficiently mobile to seek refuge in low velocity areas.  To determine the effect of recreational releases on fish, we recommend that Duke, within 6 months of license issuance, submit a monitoring plan to the Commission for approval, to monitor the existing fishery in the bypassed reach during boating releases.  Then in October following the first and second seasons of recreation releases, Duke should convene a meeting of the resource agencies, plus AW, CCC, NGA, and Trout Unlimited, to discuss whether or not changes in the releases are needed.
We further recommend that Duke file a report with the Commission that summarizes the meeting and any recommended changes to the scheduled whitewater release program with a discussion of the reason for any proposed changes.  The report should also include the results of the ecological monitoring.  If unacceptable ecological harm is documented by the monitoring, consideration should be given not only to modifying the release schedule, but terminating it.  If monitoring results are inconclusive, the report may recommend conducting additional monitoring.

11.
Recreational Facilities

Duke conducted a Recreation Use and Needs Study for all of the Tuckasegee Projects and surveyed public access site users, shoreline property owners, river outfitters and guides, resource management agencies, and NGOs and determined that additional recreation facilities were needed.  We conclude that Duke’s proposed approach to develop, in consultation with federal, state, and local agencies, a recreation facilities plan that establishes conceptual designs of proposed facilities, O&M responsibilities, and implementation schedules, would provide a sound framework for implementing the many proposed recreational enhancements.  We recommend that Duke develop this plan and file it with the Commission for approval.  We estimate the cost of this plan to be $20,000 ($10,000 capital cost for each development).  

East Fork Project.  We reviewed Duke’s proposed recreational facilities specified in the TCST SA and conclude that there is a need for the facilities and most of them have a nexus to project purposes.  We recommend implementation of the following proposed measures at the Tanasee Creek reservoir:  (1) developing an existing informal parking area located on Duke land into a tote and float boating access area capable of accommodating up to three vehicles by providing additional gravel at the parking area and gravel on the boat ramp ($4,650 annualized cost); (2) modifying an informal day-use area on NFS land by providing parking for at least 5 cars, a picnic area, and trails to dispersed camping and bank fishing sites ($2,840 annualized cost); and (3) constructing or funding construction of up to $5,000 or $710 annualized cost for a wildlife viewing platform along the shoreline of Tanasee Creek reservoir either on Duke land or on NFS land adjoining the reservoir. 

We recommend implementation of the following proposed measures at Wolf Creek Lake:  (1) providing trash collection facilities at the public boating access area to support recreational use at the reservoir and providing lighting at the public boating access area designed to minimize the effects on fish and wildlife ($47,000 annualized cost; (2) constructing or funding construction up to $5,000 ($710 annualized cost for a wildlife viewing platform along the shoreline of the lake either on Duke land or on NFS land; and (3) providing up to $25,000 ($1,960 annualized) to the FS for constructing primitive, boat-accessible camping sites on NFS land. 

We recommend that Duke construct a fishing trail on NFS land and Duke land along the 1.85-mile-long Wolf Creek bypassed reach to Wolf Creek Falls and downstream to the Tanasee Creek powerhouse at an annualized cost of $17, 760.

We recommend implementation of the following proposed measures at Bear Creek Lake:  (1) at the public boating access area, rebuilding the existing double lane boat launch including extending the ramp if necessary to make it usable when the reservoir level is at 92.0 feet, improving/paving the access road and parking lot, providing one restroom with a pump-and-haul toilet, providing trash collection facilities to support recreational use at the reservoir, providing lighting designed to minimize the effects on fish and wildlife, providing a bank fishing area, and adding a barrier-free dock, in cooperation with NCWRC ($43,560 annualized cost); (2) constructing or funding construction up to $5,000 ($710 annualized cost for a wildlife viewing platform along the shoreline of the lake either on Duke land or on NFS land; and (3) providing up to $25,000 to the FS for constructing primitive, boat-accessible camping sites on NFS land at an annualized cost of $2,040.  

We recommend implementation of the following proposed measures at Cedar Cliff Lake:  (1) providing lighting designed to minimize effects on fish and wildlife at the existing public boating access area ($10,680 annualized), and (2) constructing a wildlife viewing platform along the shoreline of the lake if the cost does not exceed $5,000 ($710 annualized).

We recommend that Duke construct both a public boat launch and take-out area within approximately 0.5 mile of each other on Duke property downstream of the Cedar Cliff powerhouse, with a gravel parking area located at the boat launch site at an annualized cost of $29,840.

West Fork Project.  We recommend implementation of the following proposed measures at Lake Glenville:

· At the powerhouse (low water) public boating access area, provide (1) one restroom with a pump-and-haul toilet; (2) trash collection facilities to support recreation use at the reservoir, (3) lighting designed to minimize effects on fish and wildlife, and (4) a barrier-free dock, in cooperation with NCWRC; 
· At the Pine Creek public boating access area, provide (1) one restroom with a pump-and-haul toilet; (2) trash collection facilities to support recreation use at the reservoir; (3) lighting designed to minimize effects on fish and wildlife; and (4) a barrier-free dock, in cooperation with NCWRC (annualized cost of $33,160 for both public access areas);
· At the Powerhouse Public Boating Access Area (1) provide a bank fishing area (possibly barrier-free) with angler access trails; (2) reconfigure the entrance road; and (3) remove a boulder in the reservoir, in cooperation with NCWRC (annualized cost of $21,320);.At the Pines day-use area, provide (1) a swimming area that meets accepted design standards including a beach; (2) a bank fishing area (possibly barrier-free) with angler access trails; and (3) additional gravel for the parking area at an annualized cost of $32,600; and

· Construct a wildlife viewing platform along the shoreline of the lake if the cost does not exceed $5,000 ($710 annually).  

We recommend that Duke provide a trail approximately 1.5 miles long from Thorpe dam (across State Road 1157 from the Pines day-use area) to below High Falls to provide access to the West Fork of the Tuckasegee River, and parking for at least five cars on that side of State Road 1157.  This is estimated to have a capital cost of $102,400, or $16,350 annually.  

We recommend implementation of the following proposed measures at Tuckasegee Lake:  (1) constructing a boating take out area and gravel parking area for at least five cars on Duke land at the headwaters of the reservoir, and (2) constructing a bank fishing trail extending from the boating take out area upstream on Duke property along the West Fork bypassed reach.  The estimated capital cost is $102,400 or $18,480 annually.
We also recommend that Duke provide a public boat launch and gravel parking area for at least 10 cars on Duke land at the Tuckasegee powerhouse at an annualized cost of $13,840.

Finally, we recommend that Duke provide signs and informational kiosks pertaining to lake access, recreation opportunities, and local wildlife at approximately four locations in the East Fork Project area including at the Tanasee Creek reservoir, the Wolf Creek Lake Public Boating Access Area, the Bear Creek Lake Public Boating Access Area, and the Cedar Cliff Lake Public Boating Access Area and at approximately four locations in the West Fork Project area including the two public boating access areas on Lake Glenville, the existing day-use area on Lake Glenville, and at the new boating take-out area proposed at Tuckasegee Lake.  The locations of this signage and kiosks should be specified in the recreation facilities plan.  All of these recommended recreational enhancements would have a total annualized cost of $15,480.  However, we conclude that the benefits to the recreating public–substantially enhanced access to project lands and waters—warrant this cost.  

There are several recreation-related measures that we do not recommend for inclusion in a new license for these projects.  Duke proposes constructing a public boat launch and gravel parking area at Jackson County’s East LaPorte Park, constructing an upstream take-out area and downstream launch site for drift boat and canoe access at Cullowhee dam, constructing a public boat launch and gravel parking area in or just upstream of the delayed trout harvest section of the Tuckasegee River, and constructing public boat launches and gravel parking areas in the Barker’s Creek and Whittier sections of the Tuckasegee River.  Even though these measures would address the need for additional public access as well as formalize some of the existing undeveloped dispersed use on the Tuckasegee River, these measures do not enhance public access to project lands and waters.  The locations of these recreation-related measures are not within, adjacent, or even near the existing project boundaries, therefore, they are not within Commission jurisdiction and would not be included in any new license for the projects. 

12.
Public Information 

To enhance public access to flow information on the Tuckasegee River, Duke proposes to reimburse USGS for the O&M of two gages: no. 03510500 at Dillsboro and no. 03508000 near Tuckasegee.  Annual costs are estimated to be $12,770 each.  We consider this to be a worthwhile expenditure, considering the commitment Duke is making to provide recreation flows through both the East and West Fork powerhouses.

We recommend and Duke proposes to provide telephone information on the East Fork Project reservoirs and recreational flows on the mainstem Tuckasegee River and to provide information in a timely manner on Duke's website for the East Fork reservoirs, recreational flows and a hotlink to the USGS gages ($8,980).  Comparable information also would be provided for the West Fork Project ($6,230).

Dillsboro Surrender

13.
Dam and Powerhouse Removal

We concur with Duke that Dillsboro dam be removed to grade following surrender of the license and that the powerhouse likewise be removed, restoring the Tuckasegee River to its presumed pre-dam character.  Duke proposes, and we support, its preparation of a comprehensive removal plan, detailing the sequence of steps that would be involved; the scheduling of activities; the quantities of materials estimated for removal and their disposal; flow control; communications and responsibilities; safety and transportation procedures; and contingency planning for accidents or other exigencies such as extreme weather events.  The removal plan would be developed in consultation with the resource agencies and would be filed with the Commission for approval prior to implementation.

In addition to the removal plan, Duke proposes to prepare a sediment management plan.  Sediment transport was the most frequently expressed concern relating to dam removal.  NCDWQ has confirmed the absence of chemical contaminants in the reservoir sediments.  The ability of the Tuckasegee River to transport sediments is well documented, and, on the basis of modeling results, Duke is confident that through careful management of flows using the upstream storage capacity of the East and West Fork projects, the sediments accumulated in the Dillsboro reservoir can be successfully moved down to Lake Fontana without deposition in the intervening reach.

14.
Appalachian Elktoe Transplantation

Duke identified a population of 40 of the federally listed endangered Appalachian elktoe mussels downstream from Dillsboro dam.  Following consultation with the agencies, Duke proposes to relocate these individuals to the Tuckasegee River upstream from the reservoir where another, smaller population is already established.  Prior to the relocation, the population would be assessed for distribution and characteristics of the physical habitat (e.g., substrate, velocity, and temperature).  This includes laying out a sampling grid, conducting sequential depletion surveys, and capturing the mussels from below the dam and relocating them to the upstream shoal area.  Using global positioning system technology, Duke would delineate and record the relocation site boundaries and permanently demarcate them for future monitoring.  The relocation program would be executed in the fall prior to the initiation of dam removal the following winter/spring.  Prior to this undertaking, Duke would apply for an "incidental take" permit.

15.
Bat Removal 

The Dillsboro powerhouse is currently home to a population of 500 little brown bats.  In consultation with the resource agencies, Duke proposes to construct, locate, and erect two bat boxes (each of 300 bat capacity) prior to demolition of the powerhouse.  When demolition begins, any remaining bats would be netted and released in the vicinity of the bat houses under the direction of FWS and NCWRC.  We recommend the bat houses be monitored at regular intervals from the time of erection until post-removal monitoring is completed. 

16.
Monitoring - Pre, During, and Post-Dam Removal 

Duke proposes and staff recommends that Duke prepare a comprehensive monitoring plan for the removal of Dillsboro dam and demolition of the powerhouse.  It should be prepared in consultation with the resource agencies, EBCI, the town of Dillsboro, and Jackson County, and be divided into three phases:  pre-removal monitoring to establish the baseline conditions; removal and demolition - to characterize the removal process; and  post-removal monitoring – to test and confirm the efficacy of proposed mitigation measures.

The plan should include all potentially affected resources including water quality and quantity; aquatic resources (fish and macroinvertebrates); federally listed threatened and endangered species (the Appalachian Elktoe mussel); botanical resources (wetlands and riparian flora); cultural resources; recreation resources, and land use and aesthetics.  Methods of sampling, documentation, and analysis that will facilitate the identification and quantification of change should be described.

During the removal and demolition phase, monitoring will include, as appropriate:  photographic documentation; water quality sampling; measurement of sediment deposition; bank erosion monitoring; THPO monitoring for  exposure/disturbance of cultural resources; little brown bat recolonization in bat houses; and the survival of relocated Appalachian elktoe mussels.  

The post-removal monitoring should continue for 2 to 5 years, depending on the results, so adjustments/mitigation can continue until the Tuckasegee River reach, formerly within the Dillsboro reservoir, has stabilized as a riverine system and all restoration/recreation facilities have been completed (see following section).

In the TCST SA, Duke stated that it would fund the post-removal monitoring for 2 years of an anticipated 4 or 5 year program.  Duke’s proposed monitoring would include:  photographic documentation; documentation of physical stream changes; bank and sediment stabilization and revegetation; and monitoring of upstream and downstream changes in aquatic life and EPT taxa richness, the relocated mussel population, water quality, and riparian development.

17.
Site Restoration/Recreational Facilities

Duke proposes removing Dillsboro dam and restoring the area following demolition and removal activities.  However, Duke has not provided any details on this proposed restoration.  If the Commission orders removal of Dillsboro dam, we recommend that Duke, in consultation with the resource agencies, the town of Dillsboro, and Jackson County, prepare and submit a plan to the Commission detailing its proposed restoration of the area following dam and powerhouse removal.  Because Dillsboro dam is located in an area attractive to tourists, the plan should address the interests of visitors to the region and assist with promotion of active and passive recreation in the area for local citizens and tourists.

18.
Cultural Resources
Decommissioning and the resultant removal of lands from within the Dillsboro Project boundary would remove the historic properties within them from the protections afforded by the NHPA through Commission licensing.  Prior to decommissioning, the Commission would develop and execute an MOA with the North Carolina SHPO containing stipulations to avoid, lessen, or mitigate any adverse effects to historic properties.  The Advisory Council on Historic Preservation would be afforded a reasonable opportunity to comment on the MOA.  Duke and EBCI would be invited to participate in the MOA as concurring parties.  The MOA would be in effect until the surrender of the project would be complete.  

We recommend that Duke conduct a Phase I archaeological survey in areas of the Dillsboro Project that would be exposed with dam removal.  This survey would be conducted under supervision of the EBCI THPO, and would be one of the stipulations in the MOA.  If sites of archaeological or cultural significance are identified, Duke proposes to develop and implement, with EBCI, a resource protection plan.  
Bryson Project

19.
ROR Operations

Duke has operated the Bryson Project in a limited storage capacity with headpond (Ela reservoir) elevations maintained within 0.5 foot of full pond elevation and proposes to continue this mode of operation.  Since filing its license application, however, Duke has installed a PLC at the project to control the Taintor gates and to more precisely control the reservoir level in an effort to maintain Ela reservoir water levels within 0.1 foot of full pond, as recommended by resource agencies.  Duke has installed and monitored the performance of a PLC at its Franklin Project for 5 months, and has demonstrated that the 0.1 foot limitation in water level fluctuation was maintained more than 99 percent of the time.  

We reviewed an additional 4 more months of water level data, which confirmed, in general, that water levels were typically within 0.1 foot of full pond.  We anticipate that this PLC technology will perform equally well at the Bryson Project  and recommend that Duke target 0.1 foot variation from full pond elevation for Ela reservoir, 100 percent of the time, but we realistically acknowledge that there will be (very) occasional exceedances.  In anticipation of the continued PLC performance, we expect enhanced environmental conditions in Ela reservoir resulting in stabilization of aquatic vegetation and resultant increased macroinvertebrate and fisheries productivity.  There would be no additional costs as the equipment is already in place and operational.

We do not endorse NCWRC’s recommendations for the installation of a staff gage on Ela reservoir or a staff gage and pressure transducer downstream of Ela reservoir because they are not needed for compliance monitoring.  Our recommendation is that Duke operate the Bryson reservoir within a 0.1-foot variation from full pond 99 percent of the time and within 0.3 foot 100 percent of the time, report annually its compliance with this recommendation, and provide an explanation of any exceeedances.  The PLCs should ensure that ROR operation requirements are met and monitored, and our recommended annual compliance reporting would ensure that any deviations from ROR operations are documented.

20.
Maintenance Flow during Reservoir Refill

Under its proposed operations at the Bryson Project, Duke would occasionally draw down the Ela reservoir for O&M.  Duke proposes, in agreement with the agencies and staff, that on those occasions, the September median flow of 204 cfs should be released downstream during refill of the reservoir.  Duke also agrees to support the execution of post-licensing studies to determine a deliverable flow should the 204 cfs prove inappropriate.  The total annualized cost of providing these flows is estimated to be $9,500 and of conducting post-licensing studies should they become necessary, $1,300.  These costs include the capital costs and 212 MWh per year in lost energy.  Because several fish species, including state-listed species, occur downstream of Bryson dam (goldfish, creek chub river redhorse, sicklefin redhorse, channel catfish, spotted bass, banded darter, tangerine darter, and walleye), the provision of maintenance flows during reservoir refill periods would be necessary to provide protection, and we consider the costs to be warranted.  
21.
Long-term Sediment Management

Historically Duke has drawn down its ROR reservoirs, including Ela, every 7 to 8 years for 2 to 3 days to remove sediment and trash from the intake area, and it has used various strategies for the disposal of the excavated material.  Duke proposes to conduct sediment management and reservoir drawdown studies at the first project, among Mission, Franklin, Dillsboro, and Bryson, when such actions would be required.  The data collected on the quantity and quality of dredged materials, the turbidity generated during excavation, and the deposition of suspended materials would provide a data base upon which to develop a generic sediment plan for future dredging and maintenance/repair operations.  We expect the generic plan to be developed in consultation with the resource agencies and that it would contain elements such as disposition of large woody debris; sediment characterization; disposal options; runoff control plans; protocols for deriving site specific factors; and monitoring of removal and disposal activities.  We recommend the development of a generic sediment management plan but are aware that, for any individual operation, there would be site-specific variations required (e.g., the proposed sediment disposal sites and measures to protect adjacent waters, as appropriate, and monitoring requirements during sediment and debris removal, as well as follow-up monitoring of disposal sites following stabilization).  

There has been considerable debate over how much notice Duke should give to the agencies prior to undertaking any planned drawdown or sediment removal operation.  As little as 10 days for unplanned drawdowns and as much as 60 days for planned drawdowns has been discussed.  We recommend 60 days for planned drawdowns, as also recommended by NCWRC, to enable agencies to review and comment on site-specific details and to make adjustments to their internal activities that could be affected, such as rescheduling fish stocking or relocation or protection of threatened mussel species.  We also recommend that Duke provide documentation of each drawdown and/or removal event with identification of lessons learned and recommendations for future consideration.  We estimate the development and implementation of our recommended generic sediment management plan would decrease the net annual benefit of the Bryson Project by $2,100.  However, we consider these costs to be warranted to develop a proactive approach to controlling sediment releases during planned project maintenance activities, as well as event-specific protective measures, to protect downstream aquatic resources sensitive to sedimentation. 
22.
Wood Duck Nesting Boxes

Duke proposes to construct, place, and maintain wood duck nesting boxes in consultation with NCWRC, FWS, and other interested parties.  This habitat enhancement measure is endorsed by the resource agencies, and we recommend it.  The annualized cost of this measure is $150, which is a very modest means of compensating for riparian and wetland effects caused by project operations.

23.
Recreational Facilities

We recommend that Duke provide bank fishing facilities in accordance with ADA requirements on Ela reservoir and below Bryson dam.  We estimate that these facilities would decrease the net annual benefit of the Bryson Project by about $2,780, but these proposed measures address an identified need for more access to project waters and therefore we conclude that this expenditure would be warranted.  In addition to fishing access, we recommend that Duke construct a walking trail along the reservoir for wildlife viewing, bird watching, and bank fishing.  The cost of the trail is estimated to be $1,690.  We do not, however, recommend Duke create a canoe portage around the dam or a small boat access facility on Ela reservoir because boats are not allowed on the Oconaluftee River through the Qualla Boundary, and EBCI is concerned that these facilities would encourage boaters to travel through tribal waters.

24.
Proposed Measures not Recommended by Staff

Duke has committed to all the measures described in the TCST SA, regardless of whether they become articles of license.  It has identified those measures that it expects to form part of any new licenses issued for the Tuckasegee Projects by drafting articles, all of which staff recommend.  The TCST SA indicates that some measures "may" be included as articles of license for inclusion in any licenses for the Tuckasegee Projects.  These proposed measures not recommended include:  (1) the contribution of $40,000 to support FWS and NCWRC studies to determine the range and distribution of the sicklefin redhorse in the Little Tennessee, Hiwassee, and Tuckasegee rivers; (2) the contribution of $40,000 to support a project by FWS, NCWRC, and the FS to restore the native strain of brook trout to a selected stream in the vicinity of the Tennessee Creek hydro station; (3) the contribution of $40,000 each to Cherokee, Clay, Jackson, Macon, and Swain counties to implement Duke-selected initiatives from a prioritized list identified by each county's Soil and Water Conservation District board; (4) the contribution of $200,000 for the purpose of supporting Duke-selected riparian habitat enhancement projects; or (5) the contribution of a 150-acre tract of land to the FS, because these funds are not tied to an identified scope of work that FERC could administer for compliance, or have no nexus to any of the Tuckasegee Projects specifically.  
VIII.
RECOMMENDATIONS OF FISH AND WILDLIFE AGENCIES

Section 10(j) of the FPA  requires the Commission to include license conditions in each hydroelectric license issued, based on recommendations provided by the state and federal fish and wildlife agencies for the protection, mitigation, and enhancement of fish and wildlife resources affected by the project.  Moreover, section 10(j) states that whenever the Commission concludes that any fish and wildlife agency recommendation is inconsistent with purposes and requirements of the FPA or any other applicable law, the Commission and the agency shall attempt to resolve any such inconsistency, giving due weight to the recommendations, expertise, and statutory responsibilities of such agency.  If the Commission still does not adopt a recommendation, it must explain how the recommendation is inconsistent with Part 1 of the FPA or other applicable law and how the conditions imposed by the Commission adequately and equitably protect, mitigate damages to, and enhance fish and wildlife resources.

In response to our REA notice, Interior (FWS) and NCWRC filed recommendations for the Tuckasegee Projects.  Tables 31, 32, and 33 summarize the federal and state recommendations subject to section 10(j) for the East Fork, West Fork, Dillsboro Surrender, and Bryson projects, respectively, and whether or not the staff is recommending them for adoption under the staff alternative.  We consider recommendations outside the scope of 10(j) under section 10(a) of the FPA and address them in detail in the specific resource sections of this document.
1.
Recommendations Pursuant to Section 10(j) of the FPA

Under section 10(j) of the FPA, we make a preliminary determination that all of the FWS recommendations for the East Fork and West Fork projects that we determine fall within the scope of section 10(j), are consistent with the purpose and requirements of Part 1 of the FPA or other applicable law.  However, it is our preliminary determination that one of the 10(j) recommendations by NCWRC for the Bryson Project may be inconsistent with the purpose and requirements of Part 1 of the FPA or other applicable law.  This is NCWRC’s recommendation for habitat enhancement at Ela reservoir through the addition of large woody debris, artificial structures, and aquatic vegetation.  We do not recommend adoption of this recommendation because no rationale is provided by NCWRC as to why additional large woody debris, artificial fish structures, or aquatic vegetation is needed at Ela reservoir.  Given the apparent very good conditions there now and in light of the improvements that would be likely as a result of Duke’s proposed future operations, we conclude, pursuant to section 313(b) of the FPA, that there is no substantial evidence to require implementation of this recommended measure.
Table 31.
Fish and wildlife agency section 10(j) recommendations for the East Fork and West Fork projects.  (Source:  Staff)

	Recommendation
	Agency
	Within Scope of 10(j)?
	Annualized Cost for East Fork
	Annualized Cost for West Fork
	Staff Recommends?

	1.  Manage reservoir levels within the agreed normal operating range per the TCST SA (article 401).
	FWS-1
	Yes
	$0
	$0
	Yes

	2.  Provide minimum flows and bypassed reach flows in accordance with the TCST SA (article 404) (includes minimum flow plans, lost energy, and calibration of flow meters).
	FWS-2
	Yes
	$148, 570
	$610
	Yes

	3.  During periods of low inflow, operate the project reservoirs in accordance with the LIP (paragraphs 1.3-1.5 and attachment B in the TCST SA).
	FWS-4
	Yes
	$0
	$0
	Yes

	4.  During emergency and equipment failure and maintenance situations, operate the reservoirs in accordance with the HPMEP (paragraphs 1.3-1.5 and attachment C in the TCST SA).
	FWS-5
	Yes
	$0
	$0
	Yes

	5.  Reimburse USGS annually for its cost to maintain USGS gage no. 03510500 at Dillsboro, North Carolina, and USGS gage no. 03508000 at Tuckasegee, North Carolina (TCST SA article 403).
	FWS-6
	Noa
	$12,770
	$12,770
	Noc

	6.  Annually file a report containing documentation of compliance with prescribed water levels and minimum flows per TCST SA article 411.
	FWS-14
	Noa
	$5,000
	$5,000
	Yes

	7.  Implement the shoreline management guidelines in accordance with attachment D in the TCST SA (TCST SA Article 408). 
	FWS-8
	Noa
	$0
	$0
	Yes

	8.  Operate the project so as to minimize the need to draw the reservoirs down to mechanically remove sediment, and consult with the resource agencies on any such draw downs per article 409 of the TCST SA.  Develop a sediment management regime for bedload movement and emergency drawdowns.
	FWS-9
	Noa
	$0
	$0
	Yes

	9.  Fund wildlife viewing opportunities at (1) the public recreation areas adjoining the reservoirs or (2) NFS land adjoining the reservoirs, or (3) Andrews Park on Lake Glenville.
	FWS-11
	Noa
	$2,840
	$710
	Yes

	10.  Contribute at least $40,000 in funding or in-kind services, to support efforts by FWS and NCWRC to study the habitat, movement, and distribution of the sicklefin redhorse (TCST SA paragraph 6.5).
	FWS-13
	Noa
	$1,180
	$1,180
	No b

	11.  Provide a total of $200,000 for the purpose of supporting Duke-selected riparian habitat enhancement projects (TCST SA paragraph 6.8). 
	FWS-3
	Noa
	$5,310
	$3,540
	Nob

	12.  Continue to remove woody debris from trashracks and pass downstream. Dispose of trash in accordance with the trash removal plan.
	FWS-7
	Yes
	$0
	$0
	Yes

	13.  Do not reduce the project boundary.
	FWS-10
	Noa
	$0
	$0
	Yes


a
Not a specific measure to protect fish and wildlife.

b
No nexus to the project.

c
New gages already installed at Cullowhee and Barker’s Creek to replace the Dillsboro and Tuckasegee gages.

Table 32.
Fish and wildlife agency recommendations for the Dillsboro Surrender.  (Source:  Staff)

	Recommendation
	Agency
	Within Scope of 10(j)?
	Annualized Costa
	Staff Recommend?

	1.  Before demolition, establish benchmark stations for measuring sediment accumulation at regular intervals downstream of the dam.
	FWS
	Noa
	
	Yes

	2.  Monitor water quality and sediment transport during dam demolition. 
	FWS
	Noa
	
	Yes

	3.  Adjust sediment transport flows during demolition based on information obtained in item 2.
	FWS
	Noa
	
	Yes

	4.  Monitor sediment redistribution below dam site for at least 5 years.
	FWS
	Noa
	
	Yes

	5.  Monitor biota below dam site for at least 5 years.
	FWS
	Noa
	
	Yes


a
Dillsboro costs were not broken out by Duke or FWS.  Duke provided a total removal cost of $745,470 which includes these activities among others.

Table 33.
Fish and wildlife agency section 10(j) recommendations for the Bryson Project.  (Source:  Staff)

	Recommendation
	Agency
	Within Scope of 10(j)?
	Annualized Cost
	Staff Recommend?

	1.  Operate the Bryson Project in a strict ROR mode, maintaining the reservoir level within 0.1 foot of full pond.
	FWS-1, NCWRC-1
	Yes
	$0
	Yes.  Staff recommend maintaining the reservoir level within 0.1 foot of full pond

	2.  During periods of operational change, including reservoir drawdown and refill, ensure that downstream flows are always maintained at least equivalent to the September median flow of 204 cfs.  NCDENR recommends that NCDENR, NCWRC and FWS be notified 30 days prior to planned operational changes and as soon as practical, but within 10 days of emergency operational changes.
	FWS-2, NCDENR
	Yes
	$9,500
	Yes

	3.  If the September median flow cannot be maintained, consult with NCDWR, NCDWQ, NCWRC, and FWS to develop and implement a detailed study of water quality and sediment transport during any drawdown and refill even so that flows may be adjusted accordingly.  NCDENR recommends that the study plan be reviewed and approved by the agencies prior to study initiation and that the licensee develop the new flow regime for refill periods with consensus from the agencies.
	FWS-10, NCWRC-3


	Noa
	$1,300
	Yes

	4.  Install a rated staff gage or other device on the Oconaluftee River downstream of the dam for comparison with the upstream USGS gage at Birdtown (no. 03512000).
	NCWRC-5
	Noa
	$890
	No

	5.  Install a calibrated staff gage within the headpond, visible from the public access area, clearly marked for compliance monitoring; install a calibrated staff gage and pressure-sensitive transponder in the tailwater, for visual and telemetry measurement of compliance.
	FWS-11
	Noa
	$1,910
	No

	6.  Annually reimburse USGS to maintain USGS gage no. 03510500 at Dillsboro and USGS gage no. 03508000 at Tuckasegee, North Carolina, and also maintain the USGS gages at Birdtown and Bryson City if they are not funded by others in the future.
	FWS-13
	Noa
	$0
	No

	7.  Provide to the resource agencies an annual report containing a table of daily reservoir elevations for the year, licensee certification that the minimum flow release requirements were met, a description of any deviations of reservoir levels from the normal operating range or from the minimum flow release requirements.
	FWS-19
NCDENR
	Noa
	$5,000
	Yes

	8.  Operate the project so as to minimize the need to draw the reservoir down to remove sediment mechanically.  Reach agreement with the resource and regulatory agencies on reasonable and necessary measures to minimize the effect of the drawdown and sediment removal on the affected environment prior to any occasion when sediment must be removed mechanically.  NCWRC recommends that it be notified 60 days prior to any planned drawdown event.  Develop a sediment management regime that recognizes the potential for bedload movement and gives special consideration to emergency drawdowns.
	FWS-16
NCWRC-4
	Noa
	$0
	Yes

	9.  Any dredging in the vicinity of the intake should be carried out during periods of high flow. 
	FWS-3
	Yes
	$0
	Yes

	10.  Conduct detailed water quality monitoring during drawdown and refill.
	FWS-4
	Yes
	$1,300
	Yes

	11.  Develop detailed estimates of appropriate impoundment drawdown and refill rates within the next few years.
	FWS
	Noa
	$0
	No

	12.  Develop a mitigation plan for flow regimes to enhance and restore habitat for fish and wildlife while facilitating balanced development of the watersheds. 
	FWS
	Noa
	$0
	Nob

	13.  Within 1 to 15 years of licensing the Tuckasegee Projects, Duke to provide a total of $200,000 to support Duke-selected riparian habitat enhancement projects as stipulated in the TCST SA (paragraph 6.8).
	FWS-12
	Noa
	$1,770
	Nob

	14.  Improve habitat in Ela reservoir by adding large woody debris, artificial fish structures, native aquatic vegetation, and spawning substrate. 
	NCWRC-7
	Yes
	$2,080
	No

	15.  Contribute funding and/or in-kind services of at least $40,000 to support FWS and NCWRC studies to determine the habitat, movement, and distribution of the sicklefin redhorse. 
	FWS-18
	Noa
	$1,180
	Nob

	16.  Continue to pass woody debris removed from trashracks downstream.  Dispose of man-made trash removed from intake racks. 
	FWS-14
	Yes
	$0
	Yes

	17.  Construct, place, and maintain wood duck nesting boxes in the project area in coordination with NCWRC. 
	FWS-8
	Yes
	$150
	Yes

	18.  Consult with FWS, NCWRC, EBCI, and other resource agencies to determine appropriate methods of increasing the species diversity and abundance of listed species and other species in the Oconaluftee watershed upstream and downstream of the Bryson Project.
	FWS-9, NCWRC-6
	Noa
	$0
	Yes

	19.  Implement the shoreline management guidelines described in attachment D of the TCST SA.
	FWS-15
	Noa
	$0
	Yes

	20.  Provide barrier-free bank fishing facilities on the reservoir, and below the dam.
	NCWRC-8
	Noa
	$1,390
	Yes

	21.  Provide barrier-free bank fishing facilities below the dam.
	NCWRC-8
	Noa
	$1,390
	Yes

	22.  Do not allow additional, private access facilities (docks, ramps, etc.) within the project boundary.
	NCWRC-14
	Noa
	$0
	Yes

	23.  Provide a small boat access facility on the reservoir.
	NCWRC-9
	Noa
	$1,390
	No

	24.  Provide an adequate, safe canoe portage around the dam and powerhouse, including put-in and parking.  NCDENR recommends that this be done when EBCI allows public recreational boating on the Oconaluftee River within the reservation. NCDENR also recommends that the licensee consult with NCDENR in planning the portage route.
	FWS-5
	Noa
	$6,080
	No

	25.  Develop a walking trail along the reservoir for wildlife viewing, bird watching, and bank fishing.
	FWS-5
	Noa
	$1,690
	Yes

	26.  All recreation facilities to be open to the general public and free of charge.  Ensure that the facilities are useable over the range of conditions normally experienced at the project.
	FWS-6

NCWRC-3
	Noa
	$0
	No.  Not consistent with Commission policy.

	27.  Convey recreational easements to all recreational facilities within 2 years of issuance of FERC license or at least 90 days prior to selling or otherwise transferring any project property, provided that these easements will only become effective in the event that the project ceases to be a federally licensee hydroelectric project.  Negotiate the easement terms with NCWRC and the other public resource agencies.
	FWS-7

NCWRC-11
	Noa
	$0
	No.  Outside of Commission jurisdiction.

	28.  Precisely map the current project boundary.
	NCWRC-12
	Noa
	$0
	Yes

	29.  Include riparian and shoreline areas within the project boundary.
	FWS
	Noa
	$0
	Yes

	30.  Do not remove any land from the project boundary.
	NCWRC-13
	Noa
	$0
	Yes


a
Not a specific measure for the protection of fish and wildlife.

b
No nexus to the project

c
New gages have already been installed at Cullowhee and Barker’s Creek to replace the Dillsboro and Tuckasegee gages.

2.
Recommendations Pursuant to Section 10(a) of the FPA

East Fork and West Fork Projects

For the East and West Fork projects, FWS made eight recommendations that we determine are outside the scope of section 10(j) because they are not specific measures to protect fish and wildlife.  We consider these recommendations under the broad public interest standard of section 10(a) (1) of the FPA and recommend adopting five of them.

We recommend adopting (1) filing an annual report with the resource agencies and the Commission that documents compliance with normal operating ranges and minimum flows; (2) implementing the shoreline management guidelines in accordance with attachment D of the TCST SA; (3) operating the reservoirs so as to minimize the need to draw down the reservoirs to mechanically remove sediment; (4) funding of wildlife viewing opportunities; and (5) not reducing the project boundaries.
Two of the remaining three measures—the provision of $200,000 for riparian habitat enhancement, and the contribution of $40,000 to fund studies to determine the habitat and ecology of sicklefin redhorse—have no defined scope to provide nexus to the East Fork or West Fork projects, and we do not recommend them for adoption under the staff alternative.  The third, funding the reactivation or replacement of the Dillsboro and Tuckasegee USGS gages (nos. 03510500 and 03508000, respectively), is no longer needed, as the Dillsboro gage has been replaced by the Barker's Creek gage (no. 03510577) and the Tuckasegee by the Cullowhee gage (no. 03508050), and the need for these gages was to confirm recreation flows and to provide information to the public concerning recreation flows.
Bryson Project

Twenty of the recommendations made by federal and state agencies for the Bryson Project were not specific measures for the protection of fish and wildlife and were therefore outside the scope of section 10(j).  We consider these under the broad public interest standard of 10(a)(1) of the FPA.  We recommend the adoption of nine of them:

We recommend adopting the FWS recommendations to (1) file an annual report documenting compliance with reservoir water levels and minimum flow and (2) operate the project so as to minimize the need to draw down the reservoir to mechanically remove sediments and NCWRC’s recommendation that Duke provide the resource agencies 60 days notice prior to any planned drawdown or sediment of Ela reservoir, to ensure adequate time for agency review and implementation of any mitigation efforts.

We recommend adopting the recommendation by FWS and NCWRC that Duke (3) consult with them and EBCI and other resource agencies to determine appropriate methods of increasing the species composition and abundance of listed species.  We also recommend adoption of NCWRC recommendations to (4) implement the shoreline management guidelines as described in attachment D of the TCST SA, (5) provide barrier-free bank fishing facilities on Ela reservoir and below the dam, as well as to (6) disallow any additional private access facilities within the project boundary, (7) not reduce the project boundary and to (8) accurately map it, and the FWS recommendation to (9) include riparian and shoreline areas in the project boundary.

There are 11 10(a) recommendations we are not recommending for adoption in any new license for the Bryson Project:  (1) NCWRC's recommendation that a staff gage be installed in the project headpond for comparison with the upstream USGS gage at Birdtown or (2) FWS's call for both an upstream staff gage and a calibrated staff gage and transponder in the tailwater, or (3) reactivation or replacement of the Dillsboro and Tuckasegee USGS gages (nos. 03510500 and 03508000, respectively).  The latter are no longer needed, as the Dillsboro gage has been replaced by the Barker's Creek gage (no. 03510577) and the Tuckasegee by the Cullowhee gage (no. 03508050).  These three measures were recommended as means to verify ROR compliance which staff concludes can be accomplished through a combination of the PLC and the upstream Birdtown gage. 

We do not recommend adopting FWS recommendations that Duke (4) develop detailed estimates of appropriate impoundment and refill rates; (5) develop a mitigation plan for flow regimes to enhance and restore habitat for fish and wildlife while facilitating balanced development of the watersheds; (6) contribute $200,000 for riparian habitat enhancement; or (7) contribute $40,000 to fund studies to determine the habitat and ecology of sicklefin redhorse, as these measures have no defined scope to provide nexus to the Bryson Project.

We do not recommend the FWS recommendation to NCWRC’s recommendation that (8) small boat access be provided on the reservoir or the FWS recommendation that (9) Duke provide a portage around Bryson dam because these measures could facilitate boating on the Oconaluftee through the Qualla Boundary, which EBCI currently prohibits.
Nor do we recommend adopting the recommendations of FWS and NCWRC to (10) make all recreational facilities open and free of charge (Commission policy allows the licensee to charge reasonable fees to offset the costs to provide recreational opportunities for the public, and this must remain at the licensee’s discretion), or (11) convey recreation easements to all recreation facilities within 2 years of licensing to become effective in the event the Bryson Project ceases to be federally licensed, because  this action is outside the Commission’s jurisdiction.

IX.
CONSISTENCY WITH COMPREHENSIVE PLANS

Section 10(a)(2) of the FPA requires the Commission to consider the extent to which a project is consistent with federal or state comprehensive plans for improving, developing, or conserving a waterway or waterways affected by the project.  A total of 24 comprehensive plans are currently on the Commission's list filed by federal and state agencies that address various resources of North Carolina.  Of these we have identified 7 North Carolina and 3 federal comprehensive plans to be applicable to the East Fork, West Fork, Bryson, and Dillsboro projects.
  In addition to those comprehensive plans on the Commission's June 2004 list, NCWRC provided three additional plans in its March 8, 2004, filing on the Bryson and Dillsboro projects.
  Also, FWS indicated by letter dated March 18, 2005 (letter from B.P. Cole, Field Supervisor, to M.R. Salas, Secretary, FERC) that the recovery plans previously filed for Virginia spiraea, Appalachian elktoe, littlewing pearlymussel, and spotfin chub are to be considered comprehensive plans.

X.
FINDING OF NO SIGNIFICANT IMPACT

On the basis of our independent analysis, we conclude that the issuance of new licenses for the East Fork, West Fork, and Bryson projects as proposed, with our additional staff-recommended measures, would not constitute a major federal action significantly affecting the quality of the human environment.

Surrender of the Dillsboro Project and removal of the powerhouse and dam would result in significant short-term effects on sediment transport into downstream reaches and on riparian and wetland areas.  We would expect shorelines to stabilize and wetlands and riparian areas to become re-established within a relatively short time period after dam removal.  We also conclude that removal of the dam would result in significant short-term effects on habitat for the Appalachian elktoe mussel, a federally endangered species, and the eastern hellbender, a federal and state species of concern, and removal of the powerhouse would affect the little brown bat.  The population of Appalachian elktoe would be relocated prior to dam removal and monitored after dam removal to minimize the potential effects.  To minimize effects on the little brown bat, wooden bat houses would be provided to the replace roosting sites that would be lost with the removal of the powerhouse.  Removal of the dam and powerhouse would also affect historic properties; however the architecture and history of the powerhouse and dam would be recorded prior to their destruction.  Removal of the dam would change the character of the water body from lacustrine to riverine and would recreate about 0.8 mile of free flowing river that could be used by bank anglers and whitewater boaters.  
Although there would be short-term effects as listed above, we conclude that none of the resources that we analyzed—including geology, water quantity, and quality, fisheries, terrestrial, aesthetic, cultural, and recreational—would experience significant long-term adverse effects under the proposed Dillsboro Surrender including the removal of the dam and powerhouse.  Therefore, surrender of the Dillsboro Project license would not constitute a major federal action significantly affecting the quality of the human environment.

XI.
LITERATURE CITED
Brown, R. Jeffrey and Virgil Brack, Jr.  2002.  A habitat survey for the endangered Indiana bat on thirteen reservoirs in Clay, Macon, Cherokee, Swain, and Jackson Counties, North Carolina.  Prepared for Duke Company, Nantahala Area by Environmental Solutions and Innovations, LLC, Neon, KY.  May.  47 pp.
Bryan, Jr., A.L., T.M. Murphy, K.L. Bildstein, I.L. Brisbin, Jr., and J.J. Mayer.  1996.  Use of reservoirs and other artificial impoundments by bald eagles in South Carolina.  In:  Raptors in human landscapes.  D.M. Bird, D.E. Varland, and J.J. Negro (eds).  Academic Press.  396 pp.

Cowardin, L.M., V. Carter, F.C. Golet, and E.T. LaRoe.  1979.  Classification of the wetland and deepwater habitats of the United States.  United States Fish and Wildlife Service.  FWS/OBS-79-31.  103 pp.
Duke (Duke Power Company, LLC).  2005.  Responses to Scoping Document 1 for the East Fork (No. 2698-033), West Fork (No. 2686-032) and Dillsboro Surrender (No. 2602-007) Applications.  January 10.

Duke.  2004a.  Response to FERC AIRs for the East Fork (No. 2698-033) and West Fork (No. 2686-032) License Applications.  July 15.

Duke.  2004b.  Response No.2 to FERC AIR for Bryson (no. 2601-007), Dillsboro (No. 2602-005), Franklin (No. 2603-012) and Mission (2619-012) License Applications.  May 27.

Duke.  2004c.  Application for Surrender of the Dillsboro Hydroelectric Project (FERC No. 2602-007).  May 28.
Duke.  2004d.  Responses to Scoping Document 1 for the Bryson (No. 2601-007), Dillsboro (No. 2602-005), Franklin (No. 2603-012), and Mission (No. 2619-012) License Applications.  March 12.

Duke.  2004e.  Application for License for the East Fork Project (No. 2698-033).  February 20, 2004.

Duke.  2004f.  Application for Surrender of the Dillsboro Hydroelectric Project License FERC #2602-007, Appendix A, Environmental Assessment and Biological Assessment:  Future of Dillsboro Dam, Jackson County, North Carolina, Duke Nantahala Area – Duke Energy Corporation, Franklin, NC.  96 pp.

Duke.  2004g.  Application for License for the West Fork Project (No. 2686-032).  January 26, 2004.

Duke.  2004h.  Response to FERC AIRs for Bryson (No. 2601-007), Dillsboro (No. 2602-005), Franklin (No. 2603-012), and Mission (No. 2619-012) License Applications.  January 5.
Duke.  2004i.  Combined environmental assessment and biological assessment.  Duke Energy.  Charlotte, NC.
Duke.  2003a.  Application for License for the Bryson Project.  July 22.

Duke. 2003b.  Application for License for the Dillsboro Project.  July 22.
EBCI (Eastern Band of Cherokee Indians).  2002.  EBCI website.  www.cherokee-nc.com/main.
FERC (Federal Regulatory Commission).  2002.  Final Environmental Assessment, Saluda Dam Seismic Remediation, dated July 22.  Washington, DC.

FERC.  2001.  Guidance for Shoreline Management Planning at Hydropower Projects, April.  Washington, DC.

Fraley, S.J.  2002.  Mussel surveys associated with Duke Nantahala area projects in the Little Tennessee and Hiwasee river systems.  Unpublished report to Duke Co.  Charlotte, NC.  37 pp.

Framatome ANP DE&S.  2002.  A biological survey for rare avian species associated with the Nantahala Power & Light relicensing project area Clay, Macon, and Jackson Counties, North Carolina. Charlotte, NC.  May.  35 pp.
FS (United States Department of Agriculture, Forest Service).  1994.  Nantahala and Pisgah National Forests Land and Resource Management Plan - Amendment 5.  Department of Agriculture, Asheville, NC.  March.
FWS (United States Fish and Wildlife Service).  2004.  Sediment contaminants at Dillsboro reservoir:  report on site assessment and sediment analyses.  United States Fish and Wildlife Service, Asheville, NC, Raleigh, NC.  28 pp.

Gaddy, L.L.  2002.  A biological survey for plant communities, wetlands, and rare plants associated with the Duke-Nantahala Area relicensing project area Macon, Jackson and Swain Counties, North Carolina.  Prepared for Duke Company, Nantahala Area by terra incognita, Columbia, SC.  June.  35 pp.
Joy, D. and A. Carruth.  2002.  Archaeological Survey and Evaluation East Fork Hydroelectric Project (Bear Creek Lake, Wolf Creek Lake, Tennessee Creek Lake) Jackson County, North Carolina.  Prepared for Duke Power by Legacy Research Associates, Inc.  Durham, NC.  January.
Layzer, J. 2004.  Unit Leader, USGS Cooperative Fish Unit.  Tennessee Tech. University.  Cookeville, TN.  Unpublished data from graduate student research in letter from Fish and Wildlife Associates, Inc., to FERC dated April 29, 2005.

LeGrand, Harry, Sarah McRae, Steven P. Hall, and John T. Finnegan.  2004.  Natural Heritage Program List of Rare Animal Species of North Carolina.

Milone & MacBroom.  2004.  Sediment study relating to the removal of the Dillsboro dam, Tuckasegee River, Jackson County, North Carolina.  Prepared for Devine Tarbell & Associates, Charlotte, NC.  Milone & MacBroom, Inc., Greenville, SC.  March 31.  16 pp.

NCDENR (North Carolina Department of Environmental and Natural Resources).  2005.  Groundwater Division website, http://gw.ehnr.state.nc.us/blue.htm, accessed January 27, 2005.

NCDWQ (North Carolina Department of Environment and Natural Resources, Division of Water Quality).  2006.  North Carolina water quality assessment and impaired waters list (2006 Integrated 305(b) and 303(d) Report).  Public review draft.  Raleigh, NC.  73 pp. 

NCDWQ.  2005.  Basinwide Assessment Report - Little Tennessee River.  North Carolina Department of Environment and Natural Resources, Division of Water Quality, Raleigh, NC.  52 pp.

NCDWQ.  2003.  North Carolina water quality assessment and impaired waters list (2002 Integrated 305(b) and 303(d) Report).  Final.  North Carolina Department of Environment and Natural Resources, Division of Water Quality, Raleigh, NC.  190 pp.  

NCDWR (North Carolina Department of Environment and Natural Resources, Division of Water Resources).  2001.  North Carolina state water supply plan.  Raleigh, NC.  73 pp. 

NERC (North American Electric Reliability Council).  2004.  2004 Long-term reliability assessment: The reliability of bulk electric systems in North American, North American Electric Reliability Council, Princeton, NJ.  September.
NPS (National Park Service).  Undated.  National Center for Recreation and Conservation website.  www.ncrc.nps.gov/rtca/nri/.
Rosenberg, Kenneth V., Sara E. Barker, and Ronald W. Rohrbaugh.  2000.  An Atlas of Cerulean Warbler Populations, final report to the USFWS:  1997-2000 breeding seasons.  Cornell Laboratory of Ornithology, Ithaca, NY.  56 pp.

Schafale, M.P. and A.S. Weakley.  1990.  Classification of the natural communities of North Carolina: third approximation. North Carolina Natural Heritage Program. N.C. Department of Environment, Health and Natural Resources.  Raleigh, NC.  326 pp.

Swain County Chamber of Commerce.  2005.  Swain County Chamber of Commerce website.  www.greatsmokies.com.
Thomason and Associates.  2003.  National Register of Historic Places eligibility study of seven hydroelectric projects in the Nantahala area, North Carolina (RFQ 7536-RHL).  Prepared for Duke Power by Thomason and Associates Preservation Planners, Nashville, TN.  December.
USGS (United States Geological Survey).  2004.  NWISWeb Data for North Carolina.  USGS website, http://waterdata.usgs.gov/nc/nwis/nwis, accessed February 20, 2006.  

Webb, P.A.  2002.  Phase I Archaeological Survey of the Thorpe Lake (Lake Glenville) Shoreline, for the West Fork Hydroelectric Project (FERC Project No. 2686), Jackson County, North Carolina.  Prepared for Duke Power by TRC Garrow Associates, Inc.  Durham, NC.  May.
Webster, David.  2002.  A biological survey for amphibians associated with the Duke-Power Nantahala area relicensing project Macon, Jackson, and Clay Counties.  Prepared for Duke Co. Nantahala area by David Webster, University of North Carolina – Wilmington, Wilmington, NC.  June.  50 pp.

XII.
LIST OF PREPARERS

Federal Energy Regulatory Commission

Carolyn Holsopple – Project Coordinator; Recreation, Land Use & Aesthetics (B.S., Biology; M.S., GeoEnvironmental Science) 

Kim Carter – Need for Power, Project Operations, and Developmental Analysis (B.S., Civil Engineering Management; M.Eng., Engineering Management; M.S., Industrial Engineering)

Lee Emery – Water and Aquatic Resources (B.S., Biology; M.S., Zoology)

Janet Hutzel – Cultural Resources (B.S., Environmental Analysis and Planning; M.S., Geography)

Peter Leitzke – Geology and Soils, (M.A., Geological Sciences)

Sean Murphy – Terrestrial Resources and Threatened and Endangered Species (B.S., Zoology; M.S., Fish and Wildlife Management)
Louis Berger Group

Leslie Smythe – Project Manager (Aquatic Ecologist; B.S. Biology; M.S. Aquatic Ecology)

Marty Bowers – Cultural Resources (Principal Architectural Historian; M.A., American History)

Frankie Green – Recreation and Land Use and Aesthetics (Terrestrial Biologist; B.S., Wildlife Biology)

John Hart – Hydrology (Hydrologist; B.A., Physics)
Ken Hodge – Engineering, Developmental Analysis; (Senior Engineer; B.S., Civil Engineering)

Denise Short – Editorial Review (Technical Editor; B.A., English; M.S., Agriculture, Food and the Environment)

EA Engineering, Science and Technology, Inc.

Suzanne Boltz – Technical Coordinator (B.S. Biology; M.S. Fish and Wildlife Science)
Cristi Bishop – Aquatic Resources/Mussels (B.S. Marketing; M.S. Biology)

Jeff Elseroad – Water Quality/Quantity (B.A. Chemistry; M.S.E. Environmental Engineering)

Mary Alice Koeneke – Terrestrial Resources/Threatened and Endangered Species B.S. Biology; M.S. Environmental Biology)
Dave Mayhew – Aquatic Resources/Fisheries (B.A. Biology; M.S. Fisheries Science)

APPENDIX A—FIGURES
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Figure 1.
Project location.  (Source:  Duke, 2004f)
Public access for the above information is available only through the Public Reference Room, or by e-mail at public.referenceroom@ferc.gov.
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Figure 2.
Hydraulic configuration of the Tuckasegee Projects.  (Source:  Staff)
Public access for the above information is available only through the Public Reference Room, or by e-mail at public.referenceroom@ferc.gov.
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APPENDIX B—PRELIMINARY 4(E) TERMS AND CONDITIONS
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Preliminary 4(e) Terms and Conditions

In response to our REA issued January 21, 2005, the United States Department of Agriculture, Forest Service, filed, on March 21, 2005, a single 4(e) condition for the East Fork Project (P-2698-033).

Forest Service Preliminary Section 4(e) conditions:

Condition No. 1 – Wolf Creek Bypass Minimum Stream Flow

As specified in the Tuckasegee River Cooperative Stakeholder Settlement Agreement, beginning in 2006 or within 1 year of FERC approval to modify project structures, Duke is to provide a minimum discharge of 6 cfs into the Wolf Creek bypassed stream channel between Wolf Creek dam and the Tennessee Creek powerhouse from January 1 to December 31, subject to provisions of the Low Flow and Hydro Projects Maintenance and Emergency protocols attached to the Settlement Agreement.  The Forest Service submits this mandatory condition in support of the Relicensing Settlement Agreement and the state of North Carolina 401 Water Quality Certificate.  Should the state of North Carolina find it necessary to change its recommendation for streamflow in Wolf Creek Bypass, the Forest Service reserves the right to modify the above section 4(e) condition so that the two requirements are compatible.

























































































































	� The Community Stakeholders consisted of representatives of Jackson County Government; Jackson County SWCD; Jackson County Parks and Recreation Department Advisory Board; Jackson County Greenway Commission; Macon County Government; town of Franklin; town of Webster; Dillsboro Inn and T.J. Walker; FOLGA; GCDC; Cullowhee Falls Inc., and Cullowhee Forest Property Owners Association, Inc.


�As of July 14, 2005, Duke is continuing to pursue the necessary agreements to construct these improvements.


�Interested parties identified in the TCST SA are Duke and include at least, but also could include others, NCWRC, NCDWR, FWS, FS, Trout Unlimited, American Whitewater Affiliation, TGA, Carolina Canoe Club, Glenville Community Development Club, Friends of Lake Glenville Association (FOLGA), and a lake homeowners association from an East Fork reservoir.


�Interested parties identified in the TCST SA are Duke and include at least, but also could include others, NCWRC, NCDWR, FWS, FS, Trout Unlimited, AW, TGA, CCC, Glenville Community Development Club, FOLGA, and a lake homeowners association from an East Fork reservoir.


�A post-relicensing study may be conducted to determine adequate instream flows if September median flows cannot be met.


� Section 18 provides that the Commission shall require a licensee to construct, maintain, and operate such fishways as may be prescribed by the Secretaries of Commerce and of the Interior.  Section 18 applies to issued licenses.  Since Duke proposes to surrender its license for the Dillsboro Project, thereby terminating Commission jurisdiction, the Commission’s policy of reserving its authority in a license to require fishways that may be prescribed in the future is inapplicable to the proposed action.  


�All elevations throughout this EA are in USGS vertical datum unless otherwise noted.


�The TCST SA contains several measures that are applicable to both the East and West Fork projects.  We identify these measures with asterisks (*) throughout this section.  Any dollar value given for these measures is the total for both projects.


�In the TCST SA, Duke also proposed adding one pump-and-haul toilet, repairing the bank and adding a dock, and extending the existing boat launch at the public boating access area.  It has completed these improvements.


�If suitable agreement with the property owner cannot be negotiated by December 31, 2003, Duke will not be required to construct the facilities.  However, as of July 14, 2005, Duke is continuing to pursue the necessary agreements to construct these improvements.


�Interested parties identified in the TCST SA are Duke and include at least, but also could include others, NCWRC, NCDWR, FWS, the FS, EBCI, Trout Unlimited, AW, TGA, CCC, Glenville Community Development Club (GCDC), Friends of Lake Glenville Association (FOLGA), and a lake homeowners association from an East Fork reservoir.


�Interested parties identified in the TCST SA are Duke and include at least, but also could include others, NCWRC, NCDWR, FWS, Forest Service, Trout Unlimited, AW, TGA, CCC, Glenville Community Development Club (GCDC), FOLGA, and a lake homeowners association from an East Fork reservoir.


�EPT species are considered to be biological indicators of water quality/aquatic ecological quality whereby the more taxa represented, the better the quality.


�In its response to an additional information request, filed on May 27, 2004, Duke stated that PLC technology is currently employed at Bryson to control reservoir levels.


�Duke proposes to conduct a post-licensing study to determine adequate substitute instream flows if the September median flows of 204 cfs cannot be met.


�East Fork (94,710 MWh); West Fork (95,474 MWh); Dillsboro (912 MWh), and Bryson (5,534 MWh).  Note that we do not include Dillsboro in this discussion of project retirement because Duke proposes to surrender the Dillsboro license.


�There are measures that apply to Duke project waters in general (they are not project-specific measures).


�33 U.S.C. §1341(a)(1).


� 	Section 18 provides that the Commission shall require a licensee to construct, maintain, and operate such fishways as may be prescribed by the Secretaries of Commerce and of the Interior.  Section 18 applies to issued licenses.  Since Duke proposes to surrender its license for the Dillsboro Project, thereby terminating Commission jurisdiction, the Commission’s policy of reserving its authority in a license to require fishways that may be prescribed in the future is inapplicable to the proposed action.  


�16 U.S.C. §811.


� Section 10(j)(1) provides that “each license issued under this Part shall include conditions for such protection, mitigation, and enhancement.”  Since Duke seeks a surrender of the license for the Dillsboro Project, not the issuance of a license, section 10(j) does not apply to the Dillsboro Project proposed action.


�16 U.S.C. §797(e).


�16 U.S.C. §1526(a).


�P.L. 89-665; 16 U.S.C. §470.


�Unless otherwise indicated, the sources of our information are the applications for relicensing—Bryson (Duke, 2003a), Dillsboro (Duke, 2003b), East Fork (Duke, 2004e), West Fork (Duke, 2004g), and the subsequent license surrender application for Dillsboro (Duke, 2004c).


�Chlorophyll a is an indicator (measure) of algal productivity, which reflects the nutrient status of the water.


�WNCA, FOLGA, C.A. Stiles, T. Olsen & S. Olsen, C. Gunder, M. Riddell & G. Riddell, D. Hansen, J. Scheidt, H.E. Cook, and C. Adams, and Glenville Comm. Devel. Club, Cullowhee Forest HOA, and Philip Fowler.


�FOLGA, Glenville Community Development Club, and R. and M.E. Scovil.


�The Commission is evaluating the surrender of the Dillsboro Project license.


�These are other Duke projects in western North Carolina that are being considered for relicensing.


�Biltmore sedge is a Forest Service sensitive species as well as being listed by the state as SR-L - Significantly Rare-Limited.  Rock clubmoss is listed by the state as SR-P --Significantly Rare-Peripheral.


�Grotto alumroot is listed by the state as W1 - Watch List - Rare but Relatively Secure.  American pennywort is listed by the state as W7- Watch List - Rare and Poorly Known.


�Agency consultations with Duke led to the creation of the PETS acronym.  Throughout this draft EA, we use it as synonymous with the more common RTE acronym.


�At Tanasee Creek and Wolf Creek lakes, the normal monthly fluctuation in lake elevation, as proposed by Duke, would be 9 or 10 feet, depending on month, with an annual delta of 17 feet.  The normal target elevation has an annual variation of 8 feet.  At Bear Creek Lake, the normal monthly fluctuation in lake elevation would be between 6 and 8 feet, depending on the month, with an annual delta of 9 feet.  The normal target elevation has an annual variation of 5 feet.  At Cedar Cliff Lake, the normal monthly fluctuation in lake elevation would be 4 feet with an annual delta also of 4 feet.  The normal target elevation is the same every month of the year.  At Lake Glenville, the normal monthly fluctuation in lake elevation would be between 4 and 9 feet, depending on the month, with an annual delta of 14 feet.  The normal target elevation has an annual variation of 7 feet.  These target elevations could be varied temporarily if required by conditions beyond Duke’s control or by operating emergencies or maintenance needs as defined in the LIP and HPMEP.


�Duke proposes to release minimum flows from the East Fork Project as follows: (1) a flow during non-generation hours of 10 cfs from December 1 through June 30 of each year and 35 cfs from July 1 through November 30 of each year to the East Fork of the Tuckasegee River from the Cedar Cliff powerhouse, and (2) a flow of 6 cfs from January through December 31 of each year into the Wolf Creek bypassed reach from Wolf Creek dam.  Duke proposes to release minimum flows from the West Fork Project of 20 cfs or inflow into Tuckasegee Lake, whichever is less, from Tuckasegee Lake into the West Fork of the Tuckasegee River at Tuckasegee dam from January 1 to December 31 of each year.  


�NP&L was the previous owner and licensee of the East Fork and West Fork projects.  Duke purchased the East Fork and West Fork projects, as well as the Dillsboro and Bryson projects, in 1988. 


�The American Whitewater Scale of River Difficulty:  Class I, Easy:  Fast moving water with riffles and small waves; Class II, Novice:  Straightforward rapids with wide, clear channels which are evident without scouting; Class III, Intermediate:  Rapids with moderate, irregular waves which may be difficult to avoid and which can swamp an open canoe; Class IV, Advanced:  Intense, powerful but predictable rapids requiring precise boat handling in turbulent water; Class V, Expert:  Extremely long, obstructed or very violent rapids which expose a paddler to added risk; Class VI, Extreme and Exploratory:  These runs have almost never been attempted and often exemplify the extremes of difficulty, unpredictability, and danger.


�Determination of eligibility for the National Register was done in consultation with the North Carolina SHPO.


�Consultation with the FS would occur with only the East Fork HPMP.  The East Fork Project is the only project whose APE contains NFS lands.


�Consultation with the FS would occur with only the East Fork HPMP.  The East Fork Project is the only project whose APE contains NFS lands.


	� If the project were to be licensed under the Community Stakeholders’ Settlement Agreement, the annual cost of generating 912 MWh would be $617, 220, resulting in a net annual benefit of -$582,220.


�The TCST SA contains several measures that are applicable to both the East Fork and the West Fork projects.  We identify these measures with asterisks (*) throughout this section.  Any dollar value given for these measures is the total for both projects.


�In the TCST SA, Duke also proposed adding one pump-and-haul toilet, repairing the bank and adding a dock, and extending the existing boat launch at the public boating access area.  It has completed these improvements.


�If suitable agreement with the property owner cannot be negotiated by December 31, 2003, Duke would not be required to construct the facilities.  However, as of July 14, 2005, Duke is continuing to pursue the necessary agreements to construct these improvements.


�Interested parties identified in the TCST SA are Duke and include at least, but also could include others, NCWRC, NCDWR, FWS, FS, Trout Unlimited, AW, TGA, CCC, GCDC, FOLGA, and a lake homeowners association from an East Fork reservoir.


�Interested parties identified in the TCST SA are Duke and include at least, but also could include others, NCWRC, NCDWR, FWS, Forest Service, Trout Unlimited, AW, TGA, Carolina Canoe Club, Glenville Community Development Club (GCDC), FOLGA, and a lake homeowners association from an East Fork reservoir.


�A post-relicensing study may be conducted to determine adequate instream flows if September median flows cannot be met.


�The FS would be invited to concur with only the PA for the East Fork Project


�Consultation with the FS would occur only with the East Fork HPMP.  The East Fork Project is the only project whose APE contains FS lands.


�Interested parties include, in addition to Duke, NCWRC, NCDWR, FWS, TU, AW, TGA, CCC, GCDC, FOLGA and lake homeowners' associations.


�The specific dates would be determined by the interested parties at their October meeting.


�Costs for the individual components described herein were not separated out.  We have a composite estimate from Duke of approximately $510,760 dollars in 2005 dollars plus $243,710 for relicensing costs, for a total of $745,470 for the proposed surrender actions.


� Section 10(j)(1) provides that “each license issued under this Part shall include conditions for such protection, mitigation, and enhancement.”  Since Duke seeks a surrender of the license for the Dillsboro Project, not the issuance of a license, section 10(j) does not apply to the proposed action.


�North Carolina: (1) Forest Service. Nantahala and Pisgah National Forests Land and Resource Management Plan - Amendment 5.  Department of Agriculture, Asheville, North Carolina.  March 1994; (2) North Carolina Department of Environment & Natural Resources.  Basinwide Assessment Report:  Little Tennessee River.  Raleigh, North Carolina.  April 2000; (3) North Carolina Department of Environment & Natural Resources.  Little Tennessee River Basinwide Water Quality Management Plan.  April 2002; (4) North Carolina Department of Environmental & Natural Resources.  Sub-chapter 2B- Surface water and wetland standards.  Raleigh, North Carolina.  August 2000; (5) North Carolina Department of Environment & Natural Resources.  Little Tennessee River Basin and Savannah River  Drainage Area (Classifications and Water Quality Standards).  Raleigh, North Carolina. August 2004; (6) North Carolina Department of Environment, Health and Natural Resources.  Water Quality Progress in North Carolina 1998-1999 305(b) Report.  Raleigh, North Carolina. April 2000; (7) North Carolina Department of Environment and Natural Resources.  North Carolina Outdoor Recreation Plan, 1995-2000.  Raleigh, North Carolina. September 1995. United States: (1) Fish and Wildlife Service.  Canadian Wildlife Service. North American Waterfowl Management Plan.  Department of the Interior.  Environment Canada.  May 1986; (2) Fish and Wildlife Service.  Fisheries USA: the recreational fisheries policy of the U.S. Fish and Wildlife Service.  Washington, DC; (3) National Park Service.  The nationwide rivers inventory.  Department of the Interior, Washington, DC. January 1982.


�(1) North Carolina Wildlife Resources Commission.  Fisheries and Wildlife Management Plan for the Hiwasee River Basin.  October 2001; (2) North Carolina Wildlife Resources Commission.  Fisheries and Wildlife Management Plan for the Little Tennessee River Basin.  August 2001; (3) North Carolina Wildlife Resources Commission.  Fisheries and Wildlife Management Plan for the Tuckasegee River Basin.  2001.


�(1) USFWS, Region Five.  Newton Corner, MA.  Recovery Plan for Virginia spiraea (Spiraea virginiana).  Prepared by Douglas W. Ogle.  November 1992; (2) USFWS, Southeast Region, Atlanta, GA.  Recovery Plan for the Appalachian elktoe (Alasmidonta raeneliana) Lea.  Prepared by John A. Fridell.  August, 1996; (3) USFWS.  Southeast Region.  Atlanta, GA.  Recovery Plan for Little-wing Pearly Mussel (Pegias fabula).  Prepared by Richard G. Biggins.  September 1989; USFWS, Southeast Region.  Atlanta, GA.  Recovery Plan for Spotfin Chub (Hybopsis manacha).  Prepared by Hallett Boles.  November, 1983.





