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Franklin Hydroelectric Project

Report on Land Management and Aesthetics

The project is located in a mountain valley setting surrounded by commercial and
industrial development, woodlands, wetland areas and open fields.  The project reservoir
has a surface area of 174 acres and 12 miles of shoreline.  Duke owns a total of 232 acres
within the project as well as an additional 5 acres of non-project land adjacent to the
project.  When the project was originally developed, the full pond elevation and project
boundary elevation were essentially identical.  However, due to the deposition of silt into
the reservoir, the full pond boundary has changed significantly and some lands within the
project are subject only to infrequent inundation.  These lands are currently maintained in
a natural vegetative state.  All activities occurring within the project are subject to Duke’s
management oversight and approval.  All activities affecting the management of lands
outside of the project boundary are under the control of the individual property owners.
The Town of Franklin has developed a greenway along the upper reaches of the reservoir.

Duke proposes no changes to the project that would change its aesthetic impact on the
area.
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EXECUTIVE SUMMARY 
 

Duke Power-Nantahala Area is in the process of relicensing several hydroelectric 
power projects with the Federal Energy Regulatory Commission (FERC).  These power 
projects are associated with the Duke Power facilities in western North Carolina.  Duke 
Power is a division of the Duke Energy Corporation.   

 
Due to the FERC requirements for relicensing hydroelectric generation projects, 

the compliance of environmental protection requirements, agency recommendations, and 
requirements associated with Section 7 of the Endangered Species Act (16 U.S.C. 1531 et 
seq.), Duke Power- Nantahala Area contracted with the firm terra incognita represented 
by Dr. L.L. Gaddy to conduct surveys for plant PETS (Proposed /Endangered 
/Threatened /Sensitive) species.  All plant PETS species determined to be within or 
immediately adjacent to the FERC project boundaries in Jackson, Macon, and Swain 
Counties were to be surveyed.  
 

The objective of this botanical study is to characterize suitable habitat within 
project boundaries for use by PETS plant species noted by the pertinent agencies [U.S. 
Fish and Wildlife Service (USFWS), the North Carolina Department of Parks and 
Recreation (Natural Heritage Program) and the U.S. Forest Service (USFS)], determine 
actual occurrence of the species in the project area, document the natural communities 
and wetlands found in the project area, and evaluate the extent of any potential project-
related impacts on these resources.  

 
Duke Power-Nantahala Area plans to relicense eight hydroelectric sites that 

include 12 project areas.   The 12 project areas are found in the Blue Ridge province of 
North Carolina in Macon, Jackson, and Swain counties.  All projects are included within 
the drainage of the Tennessee River system and include sites on the Hiwassee, Nantahala, 
Tuckasegee, Little Tennessee, and Oconaluftee rivers.  All projects are found in 
mountainous terrain, project elevations ranging from just over 1,650 feet to just under 
3,500 feet.  The study areas include:  1) Nantahala Lake (FERC No. 2692) (including all 
surrounding areas); 2) Glenville Lake (FERC No. 2686); 3) Bear Creek Lake (FERC No. 
2698); 4) Cedar Cliff Lake (FERC No. 2698); 5) Wolf Creek Lake (FERC No. 2698); 6) 
Tennessee Lake (FERC No. 2698); 7) Tuckasegee Lake (Little Glenville Lake) (FERC 
No. 2686); 8) Dillsboro Lake (FERC No. 2602); 9) Bryson (Ela) Lake (FERC No. 2601); 
10) Franklin (Lake Emory) (FERC No. 2603); 11) Mission Lake (FERC No. 2619); and 
12) Bonas Defeat/Wolf Creek Gorge (FERC No. 2698). 
 

Thirteen major plant community types were documented within Duke Power-
Nantahala Area hydroelectric project areas.  The Bonas Defeat/Wolf Creek Gorge area 
and the greater Nantahala Lake area harbored the most plant community types.  As one 
would expect, these two areas have the greatest floristic diversity and the greatest number 
of state- and federally-listed plant species.  The Pine-Oak/Heath, the Acidic Cove Forest, 
the Canada Hemlock Forest, the Sand and Mud Bar, and the Southern Appalachian Bog 
communities were the most commonly-encountered types within the study areas. The 
Spray Cliff type was common in gorges and in riverine areas.  The Penstock Right-of-
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Way type, a managed grassland type, was associated with the Nantahala Lake and 
upslope from the Wolf Creek/Bonas Defeat project areas.   

 
Most of the total acreage of the eight project areas was the open water of 

reservoirs and the littoral wetlands associated with the open water.  Wetlands associated 
with streams, rivers, and lake margins (Montane Alluvial Forest, Sand and Mud Bar, and 
Rocky Bar and Shore) can be classified as palustrine, intermittently flooded.   Wetlands 
such as the Southern Appalachian Bog type and the Spray Cliff are palustrine, saturated  
(see Cowardin et al., 1979 and Schafale and Weakley, 1990).  Some lakes such as Wolf 
Creek Lake have steep shores and dramatic fluctuations in water levels and, therefore, 
harbor no significant emergent wetlands.  On the shores of Nantahala Lake and Glenville 
Lake where significant fluctuations in water level also occur, an unusual wetland 
community dominated by stiff dogwood (Cornus amomum) is found.  Here, pure stands 
of the dogwood attach themselves to the banks, their stems drooping over during low 
water and floating upright during high water.   

 
Data from previous studies of Duke Power-Nantahala Area wetlands, along with 

the fieldwork in 2001, indicate that over 135 species of vascular plants are found in the 
wetlands of the 11 major Duke Power Nantahala Area study areas.  Lake Emory had the 
greatest wetland species richness with 84 species due to its extensive marshes.  Nantahala 
Lake and its associated wetlands had 79 species of plants.  Three uncommon species—
rose milkweed (Asclepias purpurascens), rough sedge (Carex scabrata), and creeping 
spikerush (Eleocharis palustris)—and one federally-listed species—Virginia spiraea 
(Spiraea virginiana)—occurred within the wetlands of the Duke Power-Nantahala areas.  

 
One hundred and twenty species of endangered, threatened, or otherwise 

noteworthy plant species potentially-occur within the 12 Duke Power-Nantahala Area.  
Of the 120 potentially-occurring species, 70 species are ferns, mosses, lichens, liverworts, 
or hornworts and the other 50 were vascular plants.  Thirty eight species are known to 
occur or have historically occurred within the 12 project areas.  Thirteen of these species 
were observed in the project areas in 2001 during this investigation (see Tables 2 and 3).   
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1.0 INTRODUCTION 
 

Duke Power-Nantahala Area is currently in the process of relicensing several 
hydroelectric power projects with the Federal Energy Regulatory Commission (FERC).  
These power projects are associated with the Duke Power facilities in western North 
Carolina.  Duke Power is a division of the Duke Energy Corporation.   

 
Due to the FERC requirements for relicensing hydroelectric generation projects, 

the compliance of environmental protection requirements, agency recommendations, and 
requirements associated with Section 7 of the Endangered Species Act (16 U.S.C. 1531 et 
seq.), Duke Power-Nantahala Area contracted with the firm terra incognita represented 
by Dr. L.L. Gaddy to conduct surveys for plant PETS (Proposed /Endangered 
/Threatened /Sensitive) species.  All plant PETS species determined to be within or 
immediately adjacent to the FERC project boundaries in Jackson, Macon, and Swain 
Counties were to be surveyed.  Surveys were associated with:  1) Nantahala Lake (FERC 
No. 2692) (including all surrounding areas); 2) Glenville Lake (FERC No. 2686); 3) Bear 
Creek Lake (FERC No. 2698); 4) Cedar Cliff Lake (FERC No. 2698); 5) Wolf Creek 
Lake (FERC No. 2698); 6) Tennessee Lake (FERC No. 2698); 7) Tuckasegee Lake 
(Little Glenville Lake) (FERC No. 2686); 8) Dillsboro Lake (FERC No. 2602); 9) Bryson 
(Ela) Lake (FERC No. 2601); 10) Franklin (Lake Emory) (FERC No. 2603); 11) Mission 
Lake (FERC No. 2619); and 12) Bonas Defeat/Wolf Creek Gorge (FERC No. 2698). 
 

The objective of this botanical study, is to characterize suitable habitat within 
project boundaries for use by PETS plant species noted by the U.S. Fish and Wildlife 
Service (USFWS), U.S. Forest Service (USFS), and the NC Department of Parks and 
Recreation (Natural Heritage Program), determine actual occurrence of the species in the 
project area, document the natural communities and wetlands found in the project area, 
and evaluate the extent of any potential project-related impacts on these resources.  
 

This report includes the results of botanical inventories of 12 Duke Power-
Nantahala Area projects in the process of being relicensed.  The inventories, conducted in 
2001 and 2002, concentrated on plant communities, wetlands, and rare plants that 
occurred or potentially-occurred within the 12 project areas and their immediate 
environments.   
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2.0 STUDY AREA 
 

Duke Power-Nantahala Area plans to relicense eight hydroelectric sites that 
include 12 project areas in the next few years.   The 12 project areas are found in the Blue 
Ridge province of North Carolina in Macon, Jackson, and Swain counties.  All projects 
are included within the drainage of the Tennessee River system and include sites on the 
Hiwassee, Nantahala, Tuckasegee, Little Tennessee, and Oconaluftee rivers.  All projects 
are found in mountainous terrain, project elevations ranging from just over 1,650 feet to 
just under 3,500 feet.  Because the 12 projects are hydroelectric projects, the majority of 
the project study areas were lakes, riverbeds, river floodplains, or gorges.  Below, the 
projects are briefly described.  
 

1) Dillsboro Project (FERC No. 2602).  The Dillsboro project is found on the 
Tuckasegee River in Jackson County.  It includes Dillsboro Dam and Reservoir. 

2) Bryson Project (FERC No. 2601).  The Bryson project is located on the 
Oconaluftee River in Swain County.  It includes Ela Dam and Reservoir. 

3) Franklin Project (FERC No. 2603).  The Franklin project is found on the Little 
Tennessee River in Macon County.  This project includes Emory Dam and 
Reservoir. 

4) Mission Project (FERC No. 2619).  The Mission project is located in Clay 
County on the Hiawassee River.  It includes Mission Dam and Reservoir. 

5) East Fork Project (FERC No. 2698).  The East Fork project is found on the East 
Fork of the Tuckasegee River.  It includes four sites— 

a) Tennessee Dam and Reservoir, 
b) Wolf Creek Dam and Reservoir, 
c) Bear Creek Dam and Reservoir, and 
d) Cedar Cliff Dam and Reservoir. 
In addition to these four sites, an extensive area bordering Wolf 
Creek and the Tuckasegee River between Tennessee Dam, Wolf 
Creek Dam, and the headwaters of Bear Creek Reservoir—referred 
to here as Bonas Defeat/Wolf Creek Gorge—is included in the East 
Fork project area. 

6) West Fork Project (FERC 2686).  The West Fork project is found on the West 
Fork of the Tuckasegee River.  It includes two sites— 

a) Glenville Lake and  
b) Tuckasegee Dam and Reservoir (“Little Glenville Reservoir”). 

7) Nantahala Project (FERC No. 2692).  The Nantahala project is found in Macon 
County on the Nantahala River and its tributaries.  It consists of four sites— 

a) Nantahala Dam and Reservoir,  
b) Dicks Creek Dam and Diversion Pond,  
c) Whiteoak Dam and Diversion Pond, and 
d) Diamond Valley Dam and Diversion Pond. 

8) This project includes a considerable amount of land up the Nantahala River from 
the Nantahala Reservoir and land below the Nantahala Dam, in addition to several 
above-ground pipes (penstocks) associated with the Dicks Creek, Diamond 
Valley, and Whiteoak sites. 
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In summary, there are twelve study areas where detailed botanical field 

investigations were carried out.  These study areas include:   
• Nantahala Lake (including all surrounding areas);  
• Glenville Lake; 
• Bear Creek Lake; 
• Cedar Cliff Lake; 
• Wolf Creek Lake; 
• Tennessee Lake; 
• Tuckasegee Lake (Little Glenville Lake);  
• Dillsboro Lake;  
• Bryson (Ela) Lake;  
• Franklin (Lake Emory);  
• Mission Lake; and  
• Bonas Defeat/Wolf Creek Gorge 
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3.0 SURVEY METHODS 
 

In the winter of 2000, a request was made to the North Carolina Natural Heritage 
Program for all element occurrence data (field records) for state- and federally-listed 
vascular and non-vascular (mosses, lichens, and liverworts) plants and plant communities 
from the project areas.  From the Heritage data, infrared photographs of the project areas, 
and general knowledge of southern Appalachian ecology, a table of community types 
[using community terminology from Schafale and Weakley (1990)] occurring within 
project boundaries of the eight projects was compiled (Table 1). 
 

From the Heritage Program data, U.S. Fish and Wildlife Service county lists, and 
the principal investigator’s knowledge of species/community relationships, a list of 
potentially-occurring endangered, threatened, and otherwise noteworthy plant species 
was compiled in the spring of 2001 (Table 2).  During the endangered species fieldwork, 
habitat/community data from Table 2 was used to determine the potential for species to 
occur in a given plant community or habitat type. 
 

Fieldwork began in early April 2001 and continued into October for all the 
vascular plants.  The bryophyte and liverwort survey within the Bonas Defeat/Wolf 
Creek Gorge area is to be conducted in the spring of 2002.  A Virginia spiraea survey will 
also conducted in the spring of 2002.   All habitats in each project area were searched for 
the listed species mentioned in Table 3.  Penstock areas, gorges, and coves were 
inventoried on foot; lake margins, dams, and river channels were surveyed by canoe and 
motorboat.  Special intensive botanical inventories of Bonas Defeat/Wolf Creek Gorge 
are to be carried out because of the known richness of rare plants at these sites.  A 
bryophyte survey of the Bonas Defeat/Wolf Creek Gorge area is to be conducted by Dr. 
Paul Davison of the University of North Alabama and Dr. David Smith of the University 
of Tennessee.  The results of the bryophyte and spiraea surveys will be presented in the 
summer of 2002.  An inventory of penstock rights-of-way within the Duke Power-
Nantahala area was conducted to determine the abundance of exotic species.  Finally, a 
master species list was compiled for all the relicensing project areas (Table 3).  

 
 
 
 



Duke Power-Nantahala Area Relicensing  Plant Communities, Wetlands, and Rare Plants 

 9

Table 1.  Plant communities and their occurrence associated with the Duke Power - 
Nantahala Area Hydroelectric Relicensing Project. 
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Montane Acidic Cliff   x x x       x 
Montane Mafic Cliff    x         
Pine-Oak/Heath Forest x x x x x x      x 
Acidic Cove Forest  x x x x x      x 
Rich Cove Forest   x x x       x 
Canada Hemlock Forest x x x x x       x 
Carolina Hemlock Bluff            x 
Montane Alluvial Forest  x       x x x x  
Sand and Mud Bar x     x x x x x x x 
Rocky Bar and Shore x     x  x x   x 
Southern Appalachian 
Bog (Southern Subtype) 

x     x x x x x x  

Spray Cliff  x x x   x      x 
Penstock ROW  
(Managed Grassland) 

x           x 

 
 
Community names taken from Schafale and Weakley (1990) 
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Table 2.   Known Federal and State Listed Plant Associated with the Duke Power - 
Nantahala Area Hydroelectric Relicensing Project. 

 
Scientific and Common Name Status Documented Location Natural Community 
Acrobolbus ciliatus (a liverwort)  SR Tanassee Lake (H) Spray Cliff? 
Adlumia fungosa (climbing fumitory) SR -- Montane Acidic Cliff 
Amelanchier sanguinea (round-leaved 
serviceberry) 

C -- Montane Acidic Cliff 

Aneura sharpii (a liverwort)  C -- Spray Cliff, Montane Acidic 
Cliff 

Asclepias purpurascens (rose milkweed)  U Lake Emory Southern App. Bog 
Asplenium pinnatifidum (lobed spleenwort)  SR -- Montane Acidic Cliff 
Asplenium resiliens (black-stemmed 
spleenwort) 

W1 Wolf Creek/Bonas Defeat 
(H) 

Spray Cliff; Montane Acidic 
Cliff 

Aster shortii (Short’s aster)  SR -- Montane Acidic Cliff 
Bartramidula wilsonii (dwarfed apple moss) SR -- Spray Cliff 
Botrychium jenmanii (Alabama grapefern) SR -- Rich Cove Forest 
Botrychium lanceolatum var. 
angustisegmemtum (lance-leaved moonwort) 

SR -- Rich Cove Forest 

Botrychium matricariifolium (daisy-leaved 
grapefern) 

SR -- Rich Cove Forest 

Botrychium oneidense (blunt-lobed 
grapefern)  

C -- Rich Cove Forest 

Brachymenium systylum (Mexican melon-
moss) 

C -- Rich Cove Forest 

Brachythecium roteanum (Rota’s feather 
moss)  

SR -- Rich Cove Forest 

Bryocrumia vivicolor (Anderson’s gorge 
moss) 

E -- Spray Cliff, Montane Acidic 
Cliff 

Bryoxiphium norvegicum (sword moss)  SR Wolf Creek; Bonas 
Defeat (H) 

Spray Cliff, Montane Acidic 
Cliff 

Bryum riparium (riverside bryum) C -- Spray Cliff 
Calamogrostis porteri (Porter’s reedgrass) SR -- Pine-Oak/Heath 
Calystegia catesbiana ssp. sericata (Blue 
Ridge bindweed)  

C Thorpe (Glenville) Lake 
(H) 

Open woodlands, Rich Cove 
Forest? 

Campanula aparinoides (marsh bellflower) SR -- Southern App. Bog 
Cardamine flagellifera (Blue Ridge 
bittercress) 

U Queens Creek Cove Rich Cove Forest 

Carex biltmoreana (biltmore sedge)  SR Bear Creek Lake Montane Acidic Cliff 
Carex cherokeensis (Cherokee sedge)  SR -- Rich Cove Forest 
Carex leptonervia (few-nerved sedge) C Queens Creek Cove Rich Cove Forest 
Carex manhartii (manhart’s sedge)  U Queens Creek Cove Rich Cove Forest 

 
Carex projecta (necklace sedge) C -- Southern App. Bog 

Carex ruthii (Ruth’s sedge)  W1 -- Southern App. Bog 

Carex scabrata (rough sedge)  U Nantahala Lake; Bonas 
Defeat 

Southern App. Bog 
 

Carex woodii (pretty sedge)  SR Nantahala Lake Acidic Cove Forest 

Cephalozia pleniceps var. caroliniana (a 
liverwort)  

C -- Streambanks 

Cheilolejeunea evansii (a liverwort) PE -- Tree bark; gorges 
Cheilolejeunea myriantha (a liverwort) SR -- Tree bark; Pine-Oak/Heath 
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Scientific and Common Name Status Documented Location Natural Community 
Chelone cuthbertii (Cuthbert’s turtlehead)  SR -- Southern App. Bog 
Chenopodium simplex (giant seeded 
goosefoot)  

SR Bear Creek Lake (H) Montane Acidic Cliff  

Chiloscyphus appalachianus (a liverwort) C -- Spray Cliff 
Chiloscyphus muricatus (a liverwort) C -- On rock and bark in gorges 
Cirriphyllum piliferum (a moss) SR -- Spray Cliff 
Diarrhena americana (eastern beakgrass)  SR -- Rich Cove Forest 
Dichodontium pellucidum (a moss) SR -- Spray Cliff  
Ditrichum ambiguum (ambiguous ditrichum) C -- Montane Acidic Cliff 
Drepanolejeunea appalachiana (a liverwort)  C Bear Creek Lake Spray Cliff? 
Eleocharis palustris (creeping spikerush) U Lake Emory Southern App. Bog 
Entodon sullivantii (Sullivant’s entodon) SR -- Gorges; Rich Cove Forest 
Ephebe lanata (a fruticose lichen) SR -- Spray Cliff; rocky streams 
Ephebe solida (fruticose lichen) SR -- Spray Cliff; rocky streams 
Filipendula rubra (Queen-of-the-prairie) E -- Southern App. Bog 
Frasera carolinensis (columbo) SR -- Montane Mafic Cliff; Rich Cove 

Forest 
Glyceria laxa (lax mannagrass)  SR -- Southern App. Bog 

Gymnoderma lineare (rock gnome lichen) FE Wolf Creek/Bonas Defeat 
(H) 

Montane Acidic Cliff 

Helianthemum bicknellii (plains sunrose)  C -- Montane Acidic Cliff; Montane 
Mafic Cliff 

 
Helianthemum propinquum (creeping 
sunrose)  

C -- Montane Acidic Cliff; Montane 
Mafic Cliff 

Helianthus glaucophyllus (white-leaved 
sunflower) 

W1 -- Rich Cove Forest 

Heterodermia appalachensis (a foliose 
lichen) 

SR -- Rocks, bark in gorges; Rich 
Cove Forest 

Heuchera parviflora (grotto alumroot)  W1 Bear Creek Lake; Wolf 
Creek; Bonas Defeat 

Shaded grottoes; Montane 
Acidic Cliff 

Hexalectris spicata (crested coral-root) SR -- Rich Cove Forest 

Homalia trichomanoides (lime homalia)  C Tanassee Lake (H) Montane Acidic Cliff; Spray 
Cliff 

Homaliadelphus sharpii (Sharpe’s 
homaliadelphus)  

C Bonas Defeat (H) Montane Acidic Cliff 

Houstonia longifolia var. glabra (granite 
dome bluet) 

C Bear Creek Lake (H) Low Elevation Rocky Summit 

Huperzia porophila (rock clubmoss)  C Wolf Creek/Bonas 
Defeat 

Spray Cliff 

Hydrothyria venosa (an aquatic lichen) C Wolf Creek (H) Spray Cliff 

Hydrocotyle americana (american 
pennywort) 

W7 Wolf Creek/Bonas 
Defeat 

Spray Cliff 

Hygrohypnum closter) (Closter’s brook-
hypnum) 

SR -- Rocks submerged in streams 

Hymenophyllum tayloriae (gorge filmy fern)  PE Wolf Creek (H) Montane Acidic Cliff 
Isotria medeoloides (small whorled pogonia) T -- Various Upland Communities 
Juglans cinerea (white walnut)  W5 -- Rich Cove Forest 
Krigia montana (mountain cynthia)  W1 Wolf Creek/Bonas Defeat 

(H) 
Montane Acidic Cliff 
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Scientific and Common Name Status Documented Location Natural Community 
Lejeunea blomquistii (a liverwort) C -- Spray Cliff 
Macrocoma sullivantii (Sullivant’s maned-
moss) 

SR -- Tree bark 

Marsupella emarginata var. latiloba (a  
liverwort)                                                                  

C -- Spray Cliff; Montane Acidic 
Cliff 

Megaceros aenigmaticus  (a hornwort)  C --  On rocks in streams 
Monotropsis odorata (pygmy-pipes) C -- Pine-Oak/Heath 
Mylia taylorii (a liverwort) SR -- Spray Cliff; Montane Acidic 

Cliff 
Oenothera perennis (sundrops) C -- Southern App. Bog 
Orbexilum pedunculatum (snakeroot) W3 --  Open woodlands 
Orthodontium pellucens (translucent 
orthodontium) 

C --  Calcareous rocks 

Palamocladium leskeoides (palamocladium)  C Bonas Defeat (H) Montane Acidic Cliff  
Pedicularis lanceolata (swamp lousewort) C --  Southern App. Bog 
Phegopteris connectilis (northern broad 
beech fern)  

C --  Spray Cliff 

Plagiochila austinii (austin’s plagiochila)  SR Tanassee Lake (H) Spray Cliff 
Plagiochila echinata (spiny plagiochila)  C Wolf Creek/Bonas Defeat 

(H) 
Spray Cliff 

Plagiochila ludiviciana (southern 
plagiochila) 

SR -- Spray Cliff 

Plagiochila sharpii (sharpe’s plagiochila)  C Wolf Creek/Bonas Defeat 
(H) 

Spray Cliff 

Plagiochila sullivantii var. sullivantii 
(Sullivant’s plagiochila)  

C Tanassee Lake (H) Spray Cliff; Montane Acidic 
Cliff 

Plagiochila sullivantii var. spinigera (a 
liverwort) 

C --  Spray Cliff 

Plagiochila virginica var. caroliniana (a 
liverwort)  

C -- Spray Cliff 

Plagiomnium carolinianum (Carolina gorge-
moss) 

C -- Spray Cliff; Montane Acidic 
Cliff 

Platanthera flava var. herbiola (northern 
rein orchid) 

SR -- Southern App. Bog 

Platanthera integrilabia (white fringeless 
orchid)  

FOC -- Southern App. Bog 
 

Platyhypnidium pringlei (Pringle’s 
eurynhchium)  

C -- Spray Cliff 

Porella appalchiana (a liverwort)  C -- Spray Cliff 
Porella wataugensis (a liverwort) C -- Montane Acidic Cliff 
Radula sullivantii (a liverwort) C -- Spray Cliff 
Radula voluta (a liverwort) C -- Spray Cliff 
Rhabdoweisia creulata (Himalayan ribbed-
weissia) 

C -- Montane Acidic Cliff 

Riccardia jugata (a liverwort) C -- Fallen logs in gorges 
Sanguisorba canadensis (canada burnet) SR Bear Creek Lake (H) Spray Cliff 
Schlotheimia lancifolia (Highlands’ moss) T -- Rich Cove Forest 
Sedum glaucophyllum (cliff stonecrop)  SR Bear Creek Lake (H) Low Elevation Rocky Summit 
Senecio millefolium (divided-leaf groundsel)  T Bear Creek Lake (H) Low Elevation Rocky Summit 
Solidago uliginosa (bog goldenrod) SR -- Southern App. Bog 
Sphagnum angustifolium (narrow-leaved 
peatmoss)  

SR -- Southern App. Bog 
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Scientific and Common Name Status Documented Location Natural Community 
Sphagnum fallax (pretty peatmoss)  SR -- Southern App. Bog 
Sphagnum pylaesii (simple peatmoss)  C -- Montane Acidic Cliff 
Spiraea virginiana (Virginia spiraea) FE Nantahala Lake; Lake 

Emory 
Rocky Bar and Shore 

Thaspium pinnafitidum (mountain thaspium)  C -- Rich Cove Forest 
Themopsis fraxinifolia (ash-leaved golden 
banner)  

C --  Pine-Oak/Heath 

Tortula ammonsii (Ammon’s tortula)  E -- Montane Acidic Cliff 
Tortula fragilis (fragile tortula)  SR -- Montane Acidic Cliff 
Tradescantia hirsuticaulis (spiderwort)  U Cedar Cliff Lake Montane Mafic Cliff 
Trichomanes boschianum (Appalachian 
filmy-fern) 

T Wolf Creek/Bonas Defeat 
(H) 

Spray Cliff; Montane Acidic 
Cliff 

Trichomanes intricatum (grotto-felt) W7 Wolf Creek/Bonas Defeat 
(H) 

Spray Cliff 

Trichomanes petersii (dwarfed filmy-fern) T Wolf Creek/Bonas Defeat 
(H) 

Spray Cliff 

Trillium flexipes (southern bent trillium) C -- Rich Cove Forest 

Trillium pusillum var. alabamicum ? 
(Alabama least trillium) 

E -- Pine-Oak/Heath 

Trillium rugelii (Southern nodding trillium) W7 -- Rich Cove Forest 

Trillium simile (Gleason’s white trillium) SR Queens Creek Cove Rich Cove Forest 

Viola appalachiensis (Appalachian violet) C Nantahala Lake (H) Rich Cove Forest 

Vittaria appalachiana (grotto shoestring 
fern) 

W7 Wolf Creek/Bonas Defeat 
(H) 

Spray Cliff 

Warnsdorfia fluitans (floating sickle-moss) SR -- Spray Cliff 

 
Project Area Location:  (H) historic record—not found within any project area. 
 
Bold letters-observed in study area in 2001. 
 
STATUS: Federal:FE-listed as endangered; FT-listed as threatened; FOC-listed as of concern. 

State: C-Candidate for listing as E (Endangered) or T (Threatened); PE-proposed as 
endangered; E-endangered; T-threatened; SR-significantly rare; W1-watch list (rare but 
relatively secure); W3-watch list (rare but uncertain documentation); W5-watch list (rare 
because of severe decline); W7-watch list (rare and poorly known); U-listed as rare in 
Radford et.al., 1968 but not listed in Amorosa (1999). 
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Table 3.   Vascular Plant Species Known from the Duke Power-Nantahala Area 
Hydroelectric Relicensing Project. 
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Acer rubrum (red maple) x x x x x x x x x x x  
Acer pennsylvanica (striped maple)             x 
Acer saccharinum (silver maple)        x  x   
Actaea pachypoda (doll’s-eye)             
Adiantum pedatum (maidenhair fern)             
Aesculus flava (yellow buckeye)             
Alnus serrulata (tag alder) x x x x x x x x x x x x 
Amelanchier arborea (sarvis)            x 
Amelanchier laevis  (smooth sarvis)             # 
Amphicarpa bracteata (hog peanut)             # 
*Analeima keisak (Asiatic 
dayflower) 

      x   x x  

Apios americana (ground nut) x      x   x  x 
Aralia racemosa (Hercules’ club)             x 
Arisaema triphyllum (Jack-in-the-
pulpit)  

x x          x 

Aristolochia macrophylla 
(Dutchman’s pipe)  

           x 

Aronia melanocarpa (black 
chokeberry) 

           # 

Aruncus dioicus (goatsbeard)           x  
Arundinaria gigantea (giant cane) x x     x   x x  
Aronia arbutifolia (chokeberry)  x           
Asclepias purpurascens (rose 
milkweed) 

         x   

Asclepias quadrifolia (four-leaved 
milkweed) 

           # 

Asplenium montanum (mountain 
spleenwort) 

           # 

Asplenium platyneuron (ebony 
spleenwort) 

x           x 

Asplenium resiliens (black-stemmed 
spleenwort)  

           # 

Asplenium trichomanes (maidenhair 
spleenwort) 

           x 

Aster cordifolius (heart-leaved aster)            x 
Aster divaricatus (white-topped 
aster) 

           x 

Aster laterifolius (calico aster)            # 
Aster patens (Piedmont aster)             # 
Aster puniceus (swamp aster)            # 
Athyrium felix-femina (southern 
ladyfern) 

x     x    x x x 
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Betula alleghaniensis (yellow birch)             x 
Betula lenta (sweet birch) x x x x       x  
Betula nigra (river birch)  x x x x x x x x x x x  
Bidens bipinnatifida (Spanish 
needles) 

     x x x x x   

Bidens frondosa (beggar ticks)       x    x x 
Boehmeria cylindrica (false nettle)   x x  x x  x x x x 
Boykinia acontifolia (streambank 
saxifrage) 

           x 

Cacalia atriplicifolia (Indian 
plantain) 

           # 

Calamagrostis cinnoides (Nuttall’s 
small reedgrass) 

           # 

Campanula divaricata (spreading 
bellflower) 

           # 

Cardamine diphylla (twin-leaved 
bittercress) 

            

Cardamine flagellifera (Blue Ridge 
bittercress)  

            

Carex aestivalis (summer sedge)             # 
Carex appalachia (Appalachian 
sedge) 

            

Carex atlantica (prickly bog sedge)   x          
Carex crinita (fringed sedge)  x x    x    x  x 
Carex debilis (white-edged sedge) x x           
Carex folliculata (bog sedge)            # 
Carex hystericina (porcupine sedge)  @           
Carex laxiculmis (loose-culmed 
sedge)  

x x x          

Carex leptonervia (nerveless sedge)             
Carex lurida  (shallow sedge)  x x x x x x x x x x   
Carex manhartii (Manhart’s sedge)             
Carex cf. Muricata (sedge)            # 
Carex pensylvanica (Pennsylvania 
sedge) 

           x 

Carex plantaginea (plantain-leaved 
sedge) 

            

Carex retroflexa (reflexed sedge)              
Carex scabrata (rough sedge) x          x  
Carex scoparia (broom sedge) x x x x x x x x x x x  
Carex torta (twisted sedge) x x x x        x 
Carex cf. Venusta (dark green sedge)            # 
Carex virescens (silvery sedge)            # 
Carex vulpinoidea (fox sedge)         x    
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Carex woodii (pretty sedge)  x            
Carya alba (sweet pignut hickory)            # 
Carya glabra (pignut hickory)            x 
Castanea dentata (American 
chestnut)  

           x 

Catalpa bignonioides (catalpa)           x   
Caulophyllum thalictroides (blue 
cohosh)  

            

Cephalanthus occidentalis 
(buttonbush) 

      x  x x x  

Chelone cf. glabra (white turtlehead)             # 
Chelone lyonii (Lyon’s turtlehead)             # 
Chimaphila maculata (spotted 
wintergreen)  

           x 

Chrysoplenium americanum (golden 
saxifrage) 

           # 

Cicuta maculata (water hemlock)  x x       x x  
Circea alpina (northern enchanter’s 
nightshade) 

           # 

Circea lutetiana ssp. canadensis 
(southern enchanter’s nightshade)  

           # 

Clematis virginiana (Virgin’s-bower)  x x x      x x x 
Clethra acuminata (cinnamon 
clethra)  

           x 

Clintonia umbellata (wood lily)              
Commelina communis (dayflower) @           # 
Collinsonia canadensis (Canada 
horsebalm)  

           # 

Conium maculatum (poison 
hemlock) 

  @         # 

Cornus amomum (stiff dogwood) x x x x x x x x x x x  
Cornus florida (dogwood)             x 
Corydalis sempervirens (rock 
pimpernel)  

           # 

Crataegus macrosperma (large-
seeded hawthorn) 

           # 

Crataegus phaenopyrum 
(Washington hawthorn) 

  x x         

Cyperus strigosus (straw-colored 
flat-sedge)  

         x   

Cypripedium acaule (pink lady’s-
slipper) 

           # 

Cystopteris protrusa (bladder fern)              
Danthonia compressa (oat grass)             # 
Danthonia sericea (silky oat grass)             # 
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Danthonia cf. spicata (oat grass)             # 
Dennstadtia puntilobula (hay-
scented fern)  

           # 

Diervilla sessilifolia (bush 
honeysuckle) 

x x x x        x 

Diodia virginiana (Virginia button-
weed) 

         x   

Diospyros virginiana (persimmon) x x   x     x x  
Diphylleia cymosa (umbrella-leaf)            # 
Disporum lanuginosum (yellow 
mandarin) 

            

Dracocephalum virginianum 
(Virginia dragonhead)  

 x           

Dryopteris imtermedia (fancy fern)            # 
Dryopteris marginalis (marginal 
woodfern)  

           # 

Dulichium arundinaceum (three-way 
sedge)  

         x   

Echinochloa sp. (barnyard grass)           x x  
Eleocharis obtusa (blunt spikerush) x    x     x x # 
Eleocharis palustris (creeping 
spikerush)  

         x   

Eleocharis quadrangulata (square-
stemmed spikerush) 

     
x 

       

Eupatorium fistulosum (hollow 
Joepyeweed) 

x x x x x x x x x x x # 

Eupatorium maculatum 
(Joepyeweed) 

    x x x x x x x # 

Eupatorium perfoliatum  (boneset) x x     x   x x # 
Fagus grandifolia (American beech)             x 
Festuca elatior (fescue)             # 
Fraxinus americana (white ash)   x x        x 
Fraxinus pennsylvanica (green ash)       x x x x x  
Galax urceolata (galax)             x 
Galinsoga ciliata (Peruvian daisy)            # 
Galium obtusum  (blunt-leaved 
bedstraw)  

x x x       x x  

Galium triflorum (trifloral bedstraw)             # 
Gaylussacia ursine (buckberry)            x 
*Glecoma hederacea (ground ivy)         x    
Gleditsia triacanthos (honeylocust)          x   
Glyceria melicaria (melic manna 
grass)  

x            

Glyceria striata (fowl manna grass) x   x   x   x  # 
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Habenaria clavellata (green wood 
orchid) 

   x         

Goodyera pubsecens (rattlesnake 
plantain) 

           # 

Halesia carolina (silverbell)             x 
Hamamelis virginiana (witchhazel)             x 
Helenium autumnale (autumn 
sneezeweed) 

           # 

Helenium flexuosum (soft 
sneezeweed) 

x x   x x    x   

Heuchera parviflora (grotto 
alumroot) 

           x 

Heuchera villosa (hairy alumroot)            # 
Hexastylis shuttleworthii (large-
flowered heartleaf)  

           x 

Hibiscus moscheutos (rose mallow)          x   
Hieracium florentinum (hawkweed)            # 
Holcus lanatus (velvet grass)             # 
Houstonia longifolia (long-leaved 
star-violet) 

           # 

Houstonia purpurea (purple star-
violet) 

           # 

Houstonia serpyllifolia(Michaux’ 
star-violet) 

           # 

Huperzia porophila (rock clubmoss)            x 
Hydrangea arborescens (wild 
hydrangea)  

           x 

Hydrocotyle ameriana (American 
pennywort)  

           # 

Hydrophyllum canadense (Canada 
waterleaf) 

            

Hymenophyllum tayloriae (Taylor’s 
filmy fern) 

           # 

Hypericum densiflorum (bushy St. 
Johnswort 

x x x          

Hypericum mutilum (slender St. 
Johnswort) 

x       x  x  # 

Ilex montana (mountain holly)             # 
Ilex verticillata (winterberry) @ @          # 
Impatiens capensis (jewelweed) x x x x x x x x x x x x 
Impatiens pallida (pale jewelweed)  x      x  x   # 
*Iris pseudoacorus (yellow iris)       x      
Itea virginica (Virginia willow) x x         x  
Juglans nigra (black walnut)       x x x x x  
 



Duke Power-Nantahala Area Relicensing  Plant Communities, Wetlands, and Rare Plants 

 19

 
 
 
Scientific Name (Common Name) 

N
an

ta
ha

la
 L

ak
e 

L
ak

e 
G

le
nv

ill
e 

B
ea

r 
C

re
ek

 L
k.

 

C
ed

ar
 C

lif
f L

k.
 

W
ol

f C
re

ek
  L

k.
 

T
en

ne
ss

ee
 L

k.
 

T
uc

ka
se

ge
e 

L
k.

 

D
ill

sb
or

o 
L

ak
e 

B
ry

so
n 

(E
la

) L
k.

 

Fr
an

kl
in

 (E
m

or
y)

 
L

k .
 

M
is

si
on

 L
ak

e 

W
ol

f C
re

ek
 / 

B
on

as
 D

ef
ea

t 

Juncus acuminatus (taper-tipped 
needlerush) 

  x x   x   x  # 

Juncus effusus (soft rush)  x x x x x x x x x x x x 
Juncus tenuis (path rush)            # 
Kalmia latifolia (mountain laurel) x x x x       x x 
Krigia montana (mountain dwarf-
dandelion) 

           # 

Laportea canadensis (wood nettle)  x x x        x 
Leersia oryzoides (rice cutgrass)          x x  
Leersia virginica (Virginia cutgrass) x x        x   
Lespedeza cuneata (sericea)            # 
Leucothoe fontesiana (doghobble)            x x 
Leucothoe racemosa (tall 
hobblebush)  

 x x       x  x 

Leucothoe recurva (red-twigged 
hobblebush) 

           # 

Ligusticum canadensis (American 
lovage) 

          x  

*Ligustrum sinensis  (Chinese privet) x   x   x   x   
Liquidambar styraciflua (sweet gum)     x x x x x x x x 
Lilium superbum (Turk’s cap lily)  x            
Linum virginanum (wild flax) x            
Liriodendron tulipifera (tulip tree, 
yellow poplar) 

x x x x x x x x x x x x 

Lobelia cf. amoena (southern 
lobelia) 

           # 

Lobelia cardinalis (cardinal flower)        x   x   
Lobelia inflata (Indian tobacco)            # 
Lobelia puberula (puberulent 
lobelia)  

x  x x      x   

Lobelia siphilitica (great blue 
lobelia) 

           # 

*Lonicera japonica  (Japanese 
honeysuckle) 

      x x x x   

Ludwigia alternifolia (bushy 
seedbox) 

x x    x    x   

Ludwigia palustris (swamp seedbox) x         x   
Luzula multiflora (wood rush)            # 
Lycopus americanus (American 
bugleweed) 

x x x x      x x  

Lycopus cf. virginicus (Virginia 
bugleweed)  

           # 

Lyonia ligustrina (maleberry)            # 
Lysimachia lanceolata (lance-leaved 
loosestrife)  

           # 
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Lysimachia quadrifolia (whorled 
loosestrife) 

           # 

Magnolia acuminata (cucumber 
tree)  

           # 

Magnolia fraseri (Fraser’s 
magnolia)  

           x 

Medeola virginiana (Indian 
cucumber root)  

           # 

*Microstegium vimineum (Vietnam 
grass, Japanese shade grass) 

  x    x  x  x x 

Mimulus ringens (alleghany monkey-
flower) 

x 
 

x x x x x x x x x x # 

Mitchella repens (partridgeberry)             # 
Mitella diphylla (miterwort)              
Nyssa biflora (swamp tupelo) x            
Nyssa sylvatica (black gum)             x 
Onoclea sensibilis (sensitive fern)  x x x x x     x   
Osmunda cinnamomea (cinnamon 
fern)  

x x x x        x 

Osmunda regalis var. spectabilis 
(royal fern)  

x            

Oxalis acetocella (wood sorrel)            # 
Oxalis cf. striata (striate sorrel)             # 
Oxydendrum arboreum (sourwood)             x 
Oxypolis rigidior (rigid cowbane)  x x          x 
Panicum sp. (panic grass) x     x  x  x x  
Panicum acuminatum (acuminate 
panic grass) 

           # 

Panicum boscii (Bosc’s panic grass)             # 
Panicum commutatum (panic grass)            # 
Panicum dichotomum (fall panic 
grass)  

     x    x   

Panicum laxiflorum (loose-flowered 
panic grass) 

           # 

Parthenocissus quinquefolia 
(Virginia creeper) 

           x 

*Paulownia tomentosa (princess 
tree) 

           # 

Peltandra virginica (arrow-arum)        x  x x   
Phalaris arundinacea (reed canary 
grass)  

x x        x   

Phytolacca americana (pokeweed)             # 
Pilea pumila (clearweed)            # 
Pinus rigida (pitch pine)            x 
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Pinus strobus (white pine)  x x x x  x     x x 
Pinus virginiana (Virginia pine)             # 
*Plantago rugelii (common plantain)            # 
Platanus occidentalis (sycamore) x x    x x x x x x  
Poa palustris (woodland bluegrass)             x 
Podostemum ceratophyllum 
(riverweed)  

           # 

Polygonatum biflorum (Solomon’s-
seal) 

           # 

Polygonum hydropiper (marsh 
pepper)  

  @          

Polygonum longisetum (long-bristled 
smartweed) 

           # 

Polygonum sagittatum (tearthumb)     x x x x x x x # 
Polygonum scandens (climbing 
buckwheat) 

          x  

Polygonum virginianum (Virginia 
smartweed)  

        @   # 

Polystichum acrostichoides 
(Christmas fern) 

x x x x x x     x x 

Potamogeton epihydrus  (ribbon-
leaved pondweed) 

  x x         

Potamogeton pusillus (weak 
pondweed)  

x            

Potentilla canadensis (five-fingers)            # 
Potentilla simplex (cinquefoil)            # 
*Prunella vulgaris (heal-all) x x x x x x x x x x x  
Quercus alba (white oak)            x 
Quercus coccinea (scarlet oak)             
Quercus prinus (chestnut oak)            x 
Quercus rubra (red oak)             x 
Quercus velutina (black oak)            x 
*Ranunculus acris (common 
buttercup) 

           # 

Rhododendron arborescens 
(streambank azalea)  

           x 

Rhododendron maximum (great 
laurel)  

           x 

Rhododendron minus (deer-tongue 
laurel)  

           x 

Rhus copallina (winged sumac)            x x 
Rhus radicans (poison ivy) x      x x x x x  
Rhynchospora capitella (brownish 
beakrush)  

x   x         

Robinia pseudoacacia (black locust)            x 
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*Rosa multiflora (multiflora rose)        x x x x x 
Rosa palustris (swamp rose)  x x x x      x x x 
Rubus allegheniensis (Allegheny 
blackberry)  

           # 

Rubus argutus (serrate-leaved 
blackberry) 

x x x x x x x x x x x  

Rubus canadensis (Canada 
blackberry) 

           # 

Rubus cuneifolius (sand blackberry)          @   
Rubus flagellaris  (blackberry)            # 
Rubus hispidus (hispid blackberry)  x x         x x 
Rubus odoratus             # 
Rudbeckia laciniata (lace-leaved 
coneflower) 

x x x x x x x x x x x # 

Rumex obtusifolius (blunt-leaved 
dock) 

           # 

Sagittaria latifolia (common 
arrowhead) 

x      x   x x  

Sanguinaria canadensis (bloodroot)             x 
Sanicula trifoliata (trifoliate 
snakeroot)  

           x 

Salix nigra (black willow) x x x x x x x x x x x x 
Salix sericea (silky willow)  x x          x 
Sambucus canadensis (elderberry)  x x x x x x x x x x x x 
Saxifraga careyana (Carey’s 
saxifrage) 

           x 

Saxifraga michauxii (Michaux’ 
saxifrage) 

           # 

Saxifraga micranthidiifolia 
(mountain lettuce)  

           # 

Scirpus cyperinus (woolgrass 
bulrush) 

x    x x x   x x  

Scirpus expansus (woodland 
bulrush)  

x x x  x x    x   

Scirpus polyphyllus (many-leaved 
bulrush) 

x         x   

Scirpus purshianus (Pursh’s 
bulrush)  

     x       

Scirpus validus (soft-stemmed 
bulrush)  

         x   

Sium suave (hemlock water-parsnip)   x           
Smilacina raceomosa (false 
Solomon’s-seal)  

           # 

Smilax glauca (glaucus greenbrier)             
Smilax rotundifolia (round-leaved 
greenbrier) 

           x 
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Solidago rugosa (wrinkled 
goldenrod) 

x x        x  # 

Sparganium americanum (bur-reed) x x   x    x x x x 
Spiraea alba (white spiraea)    x          
Spiraea tomentosa (hardhack) x x         x  
Spiraea virginiana (Virginia 
spiraea)  

         @   

Symplocus tinctoria (horsesugar)  x          x x 
Thalictrum clavatum (mountain 
meadow-rue) 

x           # 

Thalictrum dioicum (dioecius 
meadow-rue) 

           # 

Thalictrum thalictroides (rue 
anemone) 

           x 

Thelypteris noveboracensis (New 
York fern)  

           # 

Tilia heterophylla (basswood)             x 
Trichomanes intricatum (grotto felt)            # 
Trillium erectum (erect trillium)              
Trillium grandiflorum (large-
flowered trillium) 

           # 

Trillium simile (Gleason’s white 
trillium) 

            

Trillium undulatum (painted trillium)            # 
Trillium vaseyi (Vasey’s trillium)              
Tsuga candensis (eastern hemlock) x x x x x      x x 
Tsuga caroliniana (Carolina 
hemlock) 

           x 

Typha latifolia (common cattail)       x   x   
Ulmus rubra (slippery elm)             # 
Urtica dioica (stinging nettle)         @ @   
Vaccinium corymbosum (highbush 
blueberry) 

x x         x x 

Vaccinium vacillans (lowbush 
blueberry)  

x          x x 

Verbesina officinalis (chaffseed)  x  x    x   x x  
Vernonia noveboracensis (ironweed) x x x x x x x x x x x # 
Vernonia peregrina (crownbeard)            # 
Viburnum cassinoides (withe rod) x x        x  x 
Viburnum dentatum (arrow-wood)        x      
Viola blanda (sweet white violet)            # 
Viola canadensis (Canada violet)              
Viola lanceolata (lance-leaved 
violet) 

           # 

Viola primulifolia (primrose-leaved 
violet) 

x x x x x x x x x x  # 
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Viola rotundifolia (round-leaved 
violet) 

           # 

Viola sororia (wooly blue violet)            # 
Vitis aestivalis (summer grape)             x 
Vitis labrusca (foxgrape) x x x x      x  x 
Vittaria appalachiana (shoestring 
fern) 

           # 

Woodwardia areolata (netted chain 
fern) 

      x      

Xanthoriza simplicissima 
(yellowroot) 

x x x x x     x x x 

 
Other symbols: * denotes exotic species; bold type denotes listed species; x-observed by author during 
the survey; @-previously observed by Nantahala employees or subcontractors; #-reported by J. Dan Pittillo 
(1994) for Bonas Defeat/Wolf Creek Gorge. 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 



Duke Power-Nantahala Area Relicensing  Plant Communities, Wetlands, and Rare Plants 

 25

4.0 RESULTS AND DISCUSSION 
 
4.1  Plant Communities 
 

Thirteen major plant community types were documented within the Duke Power-
Nantahala Area project area.  Table 1 lists the communities found in each study area.  
Note that the Bonas Defeat/Wolf Creek Gorge area and the greater Nantahala Lake area 
harbored the most plant community types.  As expected, these two areas also have the 
greatest floristic diversity and the greatest number of state- and federally-listed plant 
species (Table 2 and 3).  The community types and their occurrence within the project 
areas are discussed in detail below. 
 
Montane Acidic Cliff.  The montane acidic cliff type is known from the Blue Ridge and 
“foothills region” of North Carolina, according to Schafale and Weakley (1990).   It is 
found on “very steep to vertical slopes on acidic rock or saprolite…[slopes] steep, rocky, 
or dry enough to prevent formation of a closed tree canopy.”  Synonyms for this type are 
given as “bluffs” or “rock outcrops.”  Bonas Defeat Gorge is given in Schafale and 
Weakley as a representative of this type.  This type is also found in Wolf Creek Gorge, 
on Bear Creek Lake, and on Cedar Cliff Lake. 
 
Montane Mafic Cliff.  The montane mafic cliff type is known from the “mountain” 
region of North Carolina and is very similar to the montane acidic cliff.  It, however, is 
found over rocks of “mafic” (magnesium and iron) or “basic” composition, such as 
hornblende gneiss or amphibolite.  From a distance, eastern red cedar (Juniperus 
virginiana) (in abundance) is the best indicator of this type.  Cedar Cliff Lake is the only 
project area in which this community type was found and, furthermore, the best examples 
of the montane mafic cliff type are found considerably upslope from the project area on 
Cedar Cliff Lake. 
 
Pine-Oak/Heath Forest.  This is community type found on ridges and steep xeric (i.e., 
dry) slopes, often on shallow soils over acidic rocks.  Its canopy is dominated by pines 
(Pinus rigida, P. virginiana, and P. pungens), xeric oak species (Quercus coccinea, Q. 
prinus), and the understory is dominated by sourwood (Oxydendrum arboreum) and 
heaths (Kalmia latifolia and Rhododendron spp.).  This type is found in numerous project 
areas.  The area surrounding Little Glenville Reservoir is representative of this natural 
community. 
 
Rich Cove Forest.  This community type occurs in “sheltered, mesic,…broad coves and 
lower slopes (Schafale and Weakley, 1990).  It harbors deep, rich, usually circumneutral 
soils, generally with pHs near or above 6.0.  This type is known for its mixture of canopy 
trees with no clear dominance by one species.  White ash (Fraxinus mericana), tulip 
poplar (Liriodendron tulipifera), and basswood (Tilia heterophylla) are usually among 
the dominants in North Carolina southern Appalachian rich cove forests.  This type is  
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known for its rich spring wildflower displays and it harbors numerous state- and 
federally-listed plant species (see Table 2).  It was observed in five of 12 project areas.  
Several of the north facing coves along Nantahala Lake are representative of this natural 
community. 
 
Acidic Cove Forest.  The acidic cove forest is similar to the rich cove forest, but the 
former type is usually found on more acidic soils.  Basswood and white ash are replaced 
in the canopy by red oak (Quercus rubra), birches (Betula alleghaniensis and B. lenta), 
and red maple (Acer rubrum) and Fraser’s magnolia (Magnolia fraseri) are often present.  
Soil pHs are generally below 6.0.  The type was found in six of the 12 project areas.  
Several of the steep coves adjacent to Glenville Lake are representative of this 
community.    
 
Canada Hemlock Forest.  The Canada hemlock type is dominated by Canada or eastern 
hemlock (Tsuga canadensis).  It occurs in coves and on broad stream terraces, but almost 
always is found over acidic rock.  Red maple, Fraser magnolia, and heaths are co-
dominants in this type.  It was found in six of the 12 project areas.  This community can 
be found in the Bonas Defeat area. 
 
Carolina Hemlock Bluff.  The Carolina hemlock type is dominated by the southern 
Appalachian endemic Carolina hemlock (Tsuga caroliniana).  It is a rare type in North 
Carolina, occurring on acidic bluffs, cliffs, and boulders.  In the Duke Power-Nantahala 
Area projects, it was seen only in Bonas Defeat Gorge. 
 
Montane Alluvial Forest.  “Stream and river floodplains at moderate to high elevations” 
are called montane alluvial forest by Schafale and Weakley (1990).  The canopy in this 
type is highly variable with numerous upland species.  Sycamore (Platanus occidentalis), 
river birch (Betula nigra), and black willow (Salix nigra) are signature species, but 
hemlock, red maple, and tulip poplar are typically present with these species.  This type 
was found to be well-developed on the backwaters of the Nantahala Lake, along the river 
itself.  It was also found in four other project areas where streams or rivers enter a lake. 
 
Sand and Mud Bar.  This community consists of sand and mud deposits in active river 
and streams systems.  Associated with the Montane Alluvial Forest and Rocky Bar and 
Shore communities, this type was found in eight of the 12 project areas.  This riverine 
community can be found downstream of the Dillsboro and Franklin dams. 
 
Rocky Bar and Shore.  This community type is also associated with rivers and streams.   
It consists of gravelly shores and rock-bottomed streams or rivers and often has scattered 
boulders and outcrops within its boundaries.  It was found in five of the 12 project areas.  
Downstream of the Dillsboro Dam provides a good representation of this natural 
community. 
 
Southern Appalachian Bog (Southern Subtype).  The southern Appalachian bog 
community type is another catch-all wetland plant community type.  Schafale and 
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Weakley (1990) described this type from flat valley bottoms and depressions that are not 
affected by floodwaters but are fed by some type of seepage.  Saturated organic or 
mineral soils with acidic pHs are usually present.  Alder (Alnus serrulata), willow (Salix 
nigra), white pine (Pinus strobus), hemlock, red maple, sweet birch (Betula lenta), and 
various wetland shrubs are generally present.  Seven of the 12 project areas harbored this 
community type.  Good examples of this community can be found in the Nantahala Lake 
area. 
 
Spray Cliff.  This community type, as its name indicates, is “vertically to gently-sloping 
rock faces, constantly wet from the spray of waterfalls” (Schafale and Weakley, 1990).  
The spray cliff type is best developed in gorges such as Bonas Defeat and Wolf Creek but 
it is found within other project areas.  It is dominated by wet rock faces, small herbaceous 
plants, bryophytes, ferns, and grasses.  Most of the endangered and threatened species of 
Bonas Defeat/Wolf Creek Gorge are found within this community type. 
 
Penstock Rights-of-Way (Managed Grassland).   In several portions of the Duke 
Power-Nantahala Area projects and just above Bonas Defeat Gorge, several penstock 
rights-of-way are present.  These corridors, which are maintained and kept nonforested 
by the utility, are managed grasslands dominated by disturbed site grasses, sedges, and 
other herbaceous species.   
 

The Pine-Oak/Heath, the Acidic Cove Forest, the Canada Hemlock Forest, the 
Sand and Mud Bar, and the Southern Appalachian Bog communities were the most 
commonly-encountered types.  In gorges and in riverine areas, the Spray Cliff type was 
common.  The Penstock Right-of-Way type, a managed grassland type, was associated 
with the Nantahala Lake and upslope from the Wolf Creek/Bonas Defeat project areas.  
This community was found along the penstock from Dicks Creek Dam to the Nantahala 
River and from the Nantahala River toward Whiteoak Dam.  It is also found along a 
penstock extending from Tennessee Lake to the backwaters of Bear Creek Lake.   

 
In the penstock rights-of-way areas, disturbed site species such as grasses 

[Andropogon spp. (broomsedges), Sorghastrum nutans (Indian grass), Festuca pratensis 
(fescue)], nonwoody species [Solidago spp. (goldenrods), Aster spp. (asters)]¸ shrubby 
species [Rubus spp. (blackberries), Salix sericea (silky willow), Alnus serrulata (tag 
alder)], and woody sprouts (Robinia pseudoacacia (black locust), Kalmia latifolia 
(mountain laurel), Quercus spp. (oaks)] dominate.  No invasions of exotic species were 
noted on these rights-of-way.  The only exotics seen were fescue (Festuca pratensis) and 
yarrow (Achillea millefolium). 
 
4.2  Wetlands 
 

Most of the total acreage of the eight project areas was the open water of 
reservoirs and the littoral wetlands associated with the open water.  Wetlands associated 
with streams, rivers, and lake margins (Montane Alluvial Forest, Sand and Mud Bar, and 
Rocky Bar and Shore) can be classified as palustrine, intermittently flooded.   Wetlands 
such as the Southern Appalachian Bog type and the Spray Cliff are palustrine, saturated  
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(see Cowardin et al., 1979 and Schafale and Weakley, 1990).  Some lakes such as Wolf 
Creek Lake have steep shores and dramatic fluctuations in water levels and, therefore, 
harbor no significant emergent wetlands.  On the shores of Nantahala Lake and Glenville 
Lake where significant fluctuations in water level also occur, an unusual wetland 
community dominated by stiff dogwood (Cornus amomum) is found.  Here, pure stands 
of the dogwood attach themselves to the banks, their stems drooping over during low 
water and floating upright during high water.   

 
Data from previous studies of project wetlands, along with the fieldwork in 2001, 

indicate that over 135 species of vascular plants are found in the wetlands of the 12 major 
Nantahala Lake and river study areas. Table 3 lists these wetland species and the project 
areas in which they were found.  Several plant species occurred in every study area 
inventoried (Table 3):  red maple (Acer rubrum), tag alder (Alnus serrulata), river birch 
(Betula nigra), broom sedge (Carex scoparia), stiff dogwood (Cornus amomum), hollow 
Joepyeweed (Eupatorium maculatum), jewelweed (Impatiens capensis), soft rush (Juncus 
effusus), tulip poplar (Liriodendron tulipifera), winged monkey-flower (Mimulus alatus), 
heal-all (Prunella vulgaris), serrate-leaved blackberry (Rubus argutus), black willow 
(Salix nigra), elderberry (Sambucus canadensis), and ironweed (Vernonia 
noveboracensis).  Lake Emory had the greatest wetland species richness with 84 species 
due to its extensive marshes, followed closely by Nantahala Lake and its associated 
wetlands had 79 species.  Three uncommon species—rose milkweed (Asclepias 
purpurascens), rough sedge (Carex scabrata), and creeping spikerush (Eleocharis 
palustris)—and one federally-listed species—Virginia spiraea (Spiraea virginiana)—
occurred within the wetlands of the study areas.  
 
4.3 Endangered, Threatened, and Otherwise Noteworthy Plant Species 
 

Table 3 provides a list of 120 species of endangered, threatened, or otherwise 
noteworthy plant species potentially-occurring within the 12 Duke Power-Nantahala Area 
relicensing projects.  This table was compiled primarily from file data from the North 
Carolina Natural Heritage Program.  Of the 120 potentially-occurring species, 70 species 
are ferns, mosses, lichens, liverworts, or hornworts and the other 50 were vascular plants.  
Below is a list of 38 species that are known to occur or have historically occurred within 
the 12 project areas.  Thirteen of these species were observed in the project areas in 2001 
during this investigation (species names printed in bold letters in Table 3 and below). 
Each species and the potential impact of hydroelectric activities on that species are 
discussed below.  Results of the rare Bonas Defeat/Wolf Creek gorge bryophyte/liverwort 
survey and the Virginia spiraea survey will be presented under a separate cover in the 
summer of 2002.  
 
Asclepias purpurascens (rose milkweed).   Several plants of this uncommon and 
strikingly beautiful milkweed were observed in the marshes of Lake Emory in 2001.  
Near the southern limit of its range, this plant probably benefits from the existence of the 
extensive marshes around Lake Emory. 
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Asplenium resiliens (black-stemmed spleenwort).  Reported by J. D. Pittillo (1994) from 
the Wolf Creek/Bonas Defeat area in the 1990’s, this plant is usually found on dry to 
slightly humid calcareous rocks.  It does not appear that decreased or increased water 
flow through Wolf Creek or Tuckasegee Gorge could have a negative impact on this 
plant. 
 
Calystegia catesbiana ssp. sericata (Blue Ridge bindweed).  This calciophile was found 
in open woods near Tuckasegee Falls (below Glenville Lake dam) in 1939 and has not 
been seen since then.  Because this plant is usually found in dry woods, project 
operations should have no impact on it. 
 
Cardamine flagellifera (Blue Ridge bittercress).  A few plants of the uncommon, 
formerly state-listed Blue Ridge bittercress were found in rich, calcareous woods in 
Queens Creek Cove.  The area in which the plants were found has not been affected by 
the activities of the project in any way. 
 
Carex biltmoreana (Biltmore sedge).   The Biltmore sedge has been reported from 
Onion Falls below Lake Thorpe dam (by J. D. Pittillo in 1992) and on cliffs above 
Robinson Creek south of Bear Creek Lake, both areas just outside of the project areas.  In 
2001, a small population of the plant was found on a montane acidic cliff overlooking 
Bear Creek Lake.  Because the population is considerably upslope from the lake, 
hydroelectric operations in the area should have no impact on the plant. 
 
Carex leptonervia (few-nerved sedge).  This state-listed sedge was commonly found in 
rich woods in Queens Creek cove.  Five populations with over 10 plants each were 
discovered.  Operations in the area have had no negative impact on this plant. 
 
Carex manhartii (Manhart’s sedge).  Manhart’s sedge is quite common on rich slopes 
above Queens Creek cove and on an adjacent rich ridge. This state-listed species appears 
not to have been negatively impact by the project. 
 
Carex scabrata (rough sedge).  Rough sedge, also state-listed, was found in a rocky 
seepage on the margins of Nantahala Lake and in a seepage spring in Bonas Defeat 
Gorge.  Both populations are healthy and are upslope from any hydroelectric operations 
in the two project areas. 
 
Carex woodii (pretty sedge).  Pretty sedge or Wood’s sedge is a grass-like, clonal sedge 
that is also state-listed.  A large clone of the sedge is found on Nantahala property along 
the Nantahala River upstream from Nantahala Lake.  As the clone is above the flood level 
of the river and backwaters of the lake, an increase or decrease in water flow along the 
river should have no impact on the population. 
 
Chenopodium simplex (giant-seeded goosefoot).  This state-listed plant was found in dry 
woods at the base of Sols Creek Falls above Bear Creek Lake in 1951.  The plant could 
not be relocated during the 2001 fieldwork.  As this is an upland species, there should be 
no impact to the species from the activities of the project. 
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Eleocharis palustris (creeping spikerush).  Several large colonies of this uncommon 
spikerush were seen in the marshes of Lake Emory.  This plant reaches the southern 
limits of its range in North Carolina.  Like the rose milkweed, this plant probably has 
benefited by the siltation and marsh formation on Lake Emory. 
 
Heuchera parviflora (grotto alumroot).  Reported by J. D. Pittillo (1994) from Bonas 
Defeat/Wolf Creek Gorge and verified as occurring in Bonas Defeat during the 2001 
fieldwork.   This plant grows in humid grottoes out of the reach of rain or seepage.  The 
ambient moisture in the gorge, as influenced by the flow of the Tuckasegee River, does 
have an impact on the existence of this species.  Increased water flow in the gorges would 
probably be beneficial to this plant. 
 
Houstonia longifolia var. glabra (granite dome bluets).  Reported from acidic cliff faces 
above Bear Creek Lake, this granite dome plant occurs in habitats considerably upslope 
and probably does not occur within the project boundaries.  It is too far upslope to be 
impacted by hydroelectric operations. 
 
Hydrocotyle americana (American pennywort).  In spray and on seepage zones at Wolf 
Creek Falls, low water flow could have negative impact on this plant. 
 
Hymenophyllum tayloriae (gorge filmy fern).  Found with other rare plants on wet cliffs 
below Wolf Creek Falls in Wolf Creek Gorge.  Altered water flow could be detrimental 
to this small plant. 
 
Krigia montana (mountain cynthia).  Reported from Bonas Defeat/Wolf Creek Gorge by 
Pittillo (1994), this plant grows on acidic cliffs in seepage and in spray zones.  Increased 
or decreased water flow could have negative impact on its abundance. 
 
Sanguisorba canadensis (Canada burnet).  North Carolina Natural Heritage records 
indicate that J. D. Pittillo reported this burnet from a “ledge seep” in Bonas Defeat in 
1977.  It was not observed during the 2001 inventory of the Tuckasegee Gorge.  Low 
water flow should not have a negative impact on this species, which is more associated 
with seeps and boggy areas than with spray zones. 
 
Sedum glaucophyllum (cliff stonecrop).  Records from the area indicate that this species 
has been found on upper River Cliffs near Sols Creek Falls.  Known from mafic cliffs 
considerably upslope from water, this species probably does not occur within the project 
boundaries.   
 
Senecio millefolium (divided-leaf grounsel).  Known from dry cliffs at upper River Cliffs 
above Bear Creek Lake, habitat for this species appears to be absent within the project 
boundaries. 
 
*Spiraea virginiana (Virginia spiraea).  According to previous studies on Duke Power-
Nantahala Area properties, Virginia spiraea is known to have occurred above and below 
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the Lake Emory Dam.  In 1999, two plants were seen above the dam.  In 2000, these 
plants were not present.  One individual plant known to have occurred below the Lake 
Emory Dam on an island in the Little Tennessee River has not been seen in several years.  
No Virginia spiraea was seen in 2001 during the field inventories. (See additional 
comments in 28 November 2001 letter to Mr. Gene Vaughan, Appendix.) 
 
Tradescantia hirsuticaulis (spiderwort).  Several plants of this uncommon spiderwort 
were found on the lower slopes of rock outcrops and in rocky woods overlooking Bear 
Creek Lake.  Current and future operations should have no impact on these plants. 
 
Trillium pusillum var. alabamicum (Alabama least trillium).  This variety of the least 
trillium is considered by most botanists as distinct from the other four or five varieties 
and may be a new species of Trillium.  It was known from western North Carolina only 
from a 1897 record until the early 1980’s when Mr. Charles Sill pointed out a population 
of the plant (which he thought to be Trillium persistens) to L.L. Gaddy.  This population, 
which is just outside of the Nantahala Lake study area on the upper Nantahala River, was 
revisited in early April of 2001.  The population, though now smaller than in the 1980’s, 
still exists.  Searches along the Nantahala downstream within the project area, however, 
turned up no new populations of the plant.  Vacation home development in the area is a 
much greater threat to the plant than are any of  hydroelectric activities. 
 
Trillium simile (Gleason’s white trillium).  This rare trillium is common in Queens 
Creek Cove and in Nantahala Gorge.  The sites where it grows have not been affected by 
the project. 
 
Vittaria appalachiana (grotto shoestring fern).  This fern is a native, tropical disjunct 
reported from Bonas Defeat/Wolf Creek Gorge (Pittillo, 1994).   Because it is at the 
northern limit of its range, it is extremely sensitive to drought and cold conditions.  
Reduced water levels in these gorges may be detrimental to its existence; increased 
moisture levels would probably has less impact on the species. 
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Archaeological Survey and Evaluation
Franklin (Lake Emory) Hydroelectric Project

Macon County, North Carolina

INTRODUCTION

This technical report has been prepared for Duke Power in Charlotte, North Carolina, by Legacy Research
Associates, Inc. (Legacy) located in Durham, North Carolina.  It describes the results of a Phase 1
archaeological survey completed along the shoreline of Lake Emory on the Little Tennessee River in
Macon County, North Carolina (Figure 1).

This work was conducted in support of Federal Energy Regulatory Commission (FERC) relicensing of
the Franklin (Lake Emory) hydroelectric plant.  Nantahala Power & Light (NP&L), a Division of Duke
Energy Corporation, is the FERC licensee for this project.

An archaeological survey of the project area was conducted by Deborah Joy, Warren Carruth, Amy
Carruth, and Andrew Hill of Legacy on February 9-10, 2001.  Survey work consisted of surface
reconnaissance and systematic shovel testing of exposed areas within the survey area.  The Study Plan for
this project appears in Appendix A.

The primary goal of the archaeological survey was to discover, inventory, and evaluate the significance of
archaeological sites located along the shoreline of Lake Emory.  The inventory of archaeological sites was
structured to provide an assessment of current site conditions, a determination of ongoing factors
affecting site conditions, and an evaluation of the preservation potential of particular sites.

Specific goals of the archaeological study that were stipulated in the scope of work include the following.

1. Assess the effects of erosion resulting from wave action and annual drawdowns on any
sites identified during the survey.

2. Provide a preliminary assessment for the potential of sites located within the floodpool
and recommendations for surveys in the floodpools during planned drawdowns.

Lake Emory is a run-of-the-river reservoir that consists of a reservoir, dam, and powerhouse that were
constructed in 1925.  The full pool contour encompasses 196 acres.  The project boundary above the dam
encompasses 0.5 mile of the Cullasaja River and up to river mile 117.8 on the Little Tennessee River.
Historically the dam protected the lower river by holding back silt deposits.  It continues to do so at a
lesser degree today.  Evidence of the high silt deposits in Lake Emory was apparent along the river during
the shoreline survey.  At one section of the riverbank that had a high probability for archaeological sites –
the confluence of the Cullasaja River and the Little Tennessee River/Lake Emory – sediment-dredging
equipment was in operation.  Although prehistoric and historic materials (Site 31Ma554+31MA554**)
were recovered from this location, it was apparent that they were redeposited from dredging activities.

PHYSICAL ENVIRONMENT

Macon County is located in the southwestern part of North Carolina.  It is bordered in North Carolina on
the north by Graham and Swain counties, on the east by Jackson County and on the west by Clay and
Cherokee counties.  Rabun County, Georgia borders it on the south.  Elevations across the county range
from 1,800 feet to 5,500 feet above mean sea level (AMSL).





3

Macon County lies in the Blue Ridge Mountain physiographic region (Thomas 1996).  The terrain varies
from nearly level floodplains to almost vertical rock cliffs.  The physiography of the county includes high,
intermediate, and low mountains; low rolling hills, floodplains, and low stream terraces (Thomas 1996).

The high mountain landscape is above 4800 ft and is confined to a few mountaintops such as Standing
Indian and Wayah Bald.  Soils at these locations are very deep to shallow, well drained strongly sloping
to very steep soils.  The intermediate landscape ranges from 3500 to 4800 feet.  It is the most extensive
landscape in the county.  The intermediate landscape consists of well drained to excessively drained,
gently sloping to very steep soils on side slopes and ridges.  Very deep, well drained or moderately well
drained gently sloping to very steep soils are in coves and drainageways (Thomas 1996).

The most recent soil survey for Macon County (Thomas 1996) identifies three soil associations in the
project area: Rosman-Reddies-Toxaway; Hayesville-Braddock; Evard-Cowee-Saunook.

Rosman-Reddies-Toxaway: loamy soils that formed in alluvium on floodplains.

Hayesville-Braddock: predominately clayey soils that formed in material weathered from
high-grade metamorphic rocks or alluvium on low rolling hills.

Evard-Cowee-Saunook: loamy soils that formed from high-grade metamorphic rocks or
in colluvium.

For the most part, soils types along Lake Emory are mapped as Toxaway Series and Udorthents-Urban
Land Complex.

Toxaway Series consists of very deep, poorly drained and very poorly drained, moderately
permeable soils.  These soils have been formed in recent alluvium on floodplains along major
drainages.

Udorthents-Urban Land Complex is nearly level to gently sloping land that occurs mainly on
filled and graded floodplains.  These areas are long and narrow and consist predominately of
loamy fill material that range from 2 feet to 10 feet thick.  The Macon County Soil Survey
describes this land as being “where the layering of the natural soil has been destroyed by
earthmoving equipment” (Thomas 1996: 197).

Other soils mapped in small areas along Lake Emory include Evard-Cowee complex with 15-30% slopes
and 30-50% slopes; Hayesville clay loam with 15-30% slopes, eroded; and Saunook loam with 8-15%
slopes.

The following environmental description of Macon County has been extracted from Thomas (1996).  The
county is largely agricultural.  In the 1880s railroads opened the area to large-scale mining and timber
operations.  Most of the minerals that had been mined in the county could be mined cheaper elsewhere or
were replaced by synthetic substitutes.  The need for the railroads declined and most of the tracks were
removed.  Twentieth-century highways have replaced nineteenth-century railroads.  Tourism and services
now dominate the economy.  Agriculture in the region has changed from self-sufficient farms to small,
specialized farms with high value crops, such as Christmas trees, landscape plants, tomatoes, and
strawberries.  The timber industry remains important.  About 150,000 acres of US Forest Service (USFS)
lands fall within Macon County.  Much of this acreage is used for timber production.
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PREVIOUS ARCHAEOLOGICAL RESEARCH

Surveys conducted by USFS archaeologists within the Nantahala National Forest represent the bulk of
published work for Macon County (Ashcraft and Snedeker 1996a-b; Bowden, Shumate, and Evans-
Shumate 1997; Bowden, Kimball, and Shumate 1997a-b; Brown 1998; Dyson et al. 1998; Dyson and
Snedeker 1996; Noel and Snedeker 1997; Webb and Keith 1998).

The North Carolina Department of Transportation (NCDOT) has been responsible for a number of
surveys associated with road improvement projects throughout the county (Glover 1996; Harper 1998;
Joy 1999, 2000; Padgett 1996, 1997).  Compliance surveys prompted by various amenity and public
works provide the remainder of the contract surveys (Hall 1999; Joy 2001; Rogers 1999; Shumate and
Evans-Shumate 2000; Trinkley 2000; Wetmore et al. 1996).

The association of the area of Macon County with the path of early European explorations of the western
piedmont and mountains of North Carolina is a continuing stimulus to academic research in the county
(Levy et al. 1990; Moore 1986).  In addition, the region contains important archaeological resources
relating to prehistoric and proto-historic occupations.

Three archaeological surveys have been conducted near Lake Emory (Figure 2).  These include a survey
for a transmission line that extended along the Little Tennessee River (Brown and Rogers 1997), the
proposed extension of the Macon County landfill (Bowden et al. 1997), and the Depot Street Extension
(Joy 1999).

The transmission line survey corridor was approximately 150 feet wide.  The subsurface inspection of the
corridor was a line of power auger tests that extended to depths of 90-100 cm below surface at 30-meter
intervals and at the location of each proposed power pole.  Tests were conducted on the centerline and at
approximately 20 meters on either side of the centerline.  No surface or subsurface artifacts were found.
The land was determined to have been too wet to have been utilized.

The survey for the extension of the Macon County landfill covered approximately 100 acres, but did not
extend to the floodplain along Lake Emory.  Three sites were recorded.  These include a twentieth century
historic site on a saddle, a historic site on a ridge, and a late nineteenth century cemetery.

Archaeological work for the Depot Street extension consisted of Phase II testing of a probable “proto-
historic Cherokee farmstead” on the terrace overlooking the Little Tennessee River.  Intensive testing
found that the site had evidence of intact subsurface deposition.  The site was determined to be eligible
for the NRHP, data recovery excavations were recommended if the site can not be avoided by proposed
improvements to Depot Street.

In addition an historical and archaeological study of Citizen Cherokee home sites extracted from Robert
Armstrong’s Survey Book of Cherokee Lands (Riggs 1988) documented one historic property in the
vicinity of Lake Emory (Figure 3).  This property was granted to Gideon F. Morris in 1817; the
accompanying plat (Douthat 1993) shows the location of a “dwelling house” situated north of an
unnamed branch of the Little Tennessee River (Figure 4).  The dwelling house is set back approximately
0.4 mile from the confluence of the unnamed branch and the Little Tennessee River, which is outside the
study area for this project.

A search of North Carolina’s archaeological site files in Raleigh found that previous archaeological
research in the vicinity of Lake Emory has resulted in the identification of two significant archaeological
sites within or near the study area for this project.  These include Nikwasi Mound and Village (31Ma1
and 31Ma2) and Watauga Mound (31Ma4), as follows:
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Figure 3. Location of Gideon Morris Tract on Corbin Knob
topographic map. Extracted from "An Historical and
Archaeological Reconnaissance of Citizen Cherokee
Reservations in Macon, Swain, and Jackson Counties,
North Carolina" (Riggs 1988).

FIGURE OMITTED
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Nikwasi Mound and Village (31Ma1 and 31Ma2) are located at the project terminus just above Mile 117.1
The mound and village were listed on the National Register of Historic Places in 1972 (The
NRHP boundaries for Nikwasi are indicated on Figure 2).  The village of Nikwasi was a major
settlement among the Cherokee Middle Towns.  The Cherokee town of Nikwasi is believed to
have covered one hundred acres in the floodplain of the Little Tennessee River.  The mound,
which has not been excavated, was located in the center of the village.  The village boundaries
have been defined by the area of fill that was used to raise the level of the floodplain to bring it
above the normal flood levels of the river (Coe 1972).

PREHISTORIC BACKGROUND

The Paleo-Indian period is the term used to describe the earliest human occupation of North America for
which we have firm evidence.  Paleo-Indian culture consisted of small nomadic bands, subsisting via a
generalized hunting and gathering regime (Purrington 1983).  Clovis or Clovis-like projectile points,
characteristic of this early period, have been recorded in many upland locations in North Carolina,
including Macon County (Perkinson 1971, 1973).  These fluted projectile points are known only from
surface finds in this area, but by comparison with similar materials from other regions of the country, they
are assumed to date to 8,000 BC and earlier.

Although archaeological evidence for the Paleo-Indian period is sparse, it has been postulated that an
increasingly sedentary culture probably based upon seasonal exploitation of different environmental
zones within broad territories gradually replaced the former nomadic, hunter-gatherer existence.  This
lengthy transition occurred between 8,000 BC and 500 BC and is termed the Archaic period.  Between the
Early and Late Archaic periods there are some indications of a shift in settlement from upland sites to
floodplain locations (Bass 1977).
Hardaway and Dalton projectile points are associated with late Paleo-Indian and Early Archaic periods
(Coe 1964).  As with the Paleo-Indian period, no stratified Early Archaic sites have yet been found in the
mountain region of North Carolina, but such sites are known from the uplands of adjacent eastern
Tennessee (Chapman 1977).
A number of different projectile point forms are associated with the Archaic period in the mountain
region.  Kirk and LeCroy Phases have been defined for the Early Archaic.  Stanly and Morrow Mountain
Phases represent the Middle Archaic, and the Savannah River Phase marks the Late Archaic (Purrington
1983).

The introduction of ceramics is the commonly used marker for the beginning of the Woodland period
(700 BC to 1000 AD).  The Swannanoa Phase (700-300 BC) was the initial Woodland occupation of the
Appalachian Mountains.  Sites are often found in the fertile bottomland, but also occur in upland
situations.  Although the data is spotty, there is good evidence that the focus of settlement moved
increasingly to the bottomland during the succeeding Pigeon (300 BC-AD 200) and Connestee (AD 200 -
1000) Phases (Keel 1976).  Presumably this reflects the growing dependence upon horticulture that
continued throughout the Woodland period.  By the Late Woodland and early Mississippian larger sites
are found, indicating the use of villages that were occupied and abandoned repeatedly over a long
duration (Dickens 1976; Purrington 1983).

The Mississippian period (1000-1650 AD) defines the Late Prehistoric Era.  Increasing dependence on
corn agriculture supplemented by hunting and gathering provided a relatively stable and plentiful food
supply that supported an increased population.  This in turn led to increasing social complexity and large
centrally organized chiefdoms.  Although the Mississippian culture had its greatest expression elsewhere,
evidence suggests that the late prehistoric inhabitants of Macon County belonged to this cultural tradition.
                                                       
1 Note that the mile numbers refer to distances along the Little Tennessee/Lake Emory as identified on the USGS
topographic quadrangles (Franklin and Corbin Knob).
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LATE PREHISTORIC/PROTOHISTORIC BACKGROUND

After AD 1450 native people who are historically known as the Cherokee (Hudson 1986) populated the
North Carolina Appalachian Summit region.  Their culture is known as Qualla.  Present-day Macon
County is located in the Middle Town region of the Cherokee.  Cherokee towns along the Little
Tennessee River include Cowee, Joree, and Nequasee.

The most diagnostic attribute of the Qualla culture is their ceramic tradition.  Rectangular complicated
stamped, check stamped and plain surface treatments and burnished vessel interiors characterize Qualla
ceramics.  The lithic technology consists of small triangular projectile points, flake scrapers, side scrapers,
stone drills, and gunflints.  Ground stone celts, pipes, discs, and chunky stones are also part of the Qualla
culture.  The cultural material assemblage of the late Qualla includes European trade goods, typically
metal and glass.

The Native American population of western North Carolina was severely impacted by the arrival of
Europeans.  Exposure to Old World diseases decimated the population and settlement by whites
continually encroached upon Indian territories.  Finally, the Indian removals of the 1830s cleared all but a
fraction of the remaining indigenous population (Hudson 1986; Purrington 1983).

HISTORIC BACKGROUND

The area that is now Macon County is thought to have been visited by the earliest known European
explorers to reach the mountain region of North Carolina.  The expeditions of Hernando de Soto in 1540
and Juan Pardo in 1566 are believed to have passed through the region (DePratter et al. 1985; Hudson et
al. 1984).  It was not until the 1700s that settlement of western North Carolina by Europeans began.

Present-day Franklin (Nikwasi) was the site of a meeting between the Cherokee and the British Royal
Crown in 1730.  At that meeting the Cherokee and British formed an alliance that remained in effect until
the end of British rule in America with the exception of a short period of time during the French and
Indian War when British troops destroyed Nikwasi along with other Lower and Middle Cherokee towns.
This marks the end of the Cherokee occupation of Nikwasi (Coe 1972).

A description of the events surrounding the destruction of Nikwasi (Corkran 1962) follows:

Grant marched against Tassee and Nequasee.  He burned deserted Tassee and took an old
woman prisoner.  Then crossing the Cullasaja and the Little Tennessee, the troops
marched through the dark to empty Nequasee.  … The British remained at Nequasee
three days.  They tore down the houses and from the wreckage constructed rough shelters
for themselves.  The town house, “a large dome surrounded with resting places of cane
and pretty enough,” in which 31 years before Alexander Cuming had induced the
Cherokees to seek the great alliance, they converted into a hospital.  When a wounded
officer died, they buried him beneath the house and burned it to conceal the grave.
Detachments destroyed the young corn in the fields.  They pulled peas and beans and left
the vines on the ground to wither.  They turned their horse herd loose to crop the knee-
high corn.  They cut down peach trees brought into the Cherokee economy from
Carolina.

The only visible remains of the town is the mound, which is considered to be the best preserved town
house mound in the state.

Macon County was formed from Haywood County in 1828.  The county was named after Nathaniel
Macon, a native of Warren County, NC, and member of the House of Representatives from 1791 to 1815
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and later senator from North Carolina (Powell 1989:251).  At that time the county encompassed half of
present-day Jackson County and most of Swain County.  Jackson County separated from Macon County
in 1851 and Swain in 1880.  Until 1835 the western border of Macon County was a line drawn along the
ridge of the Nantahala Mountains.  From that line to the boundary of Tennessee was Cherokee Territory.
As of 1880 Macon has had a land area of 520 square miles.

Most of the town of Nikwasi has been totally destroyed by the growth of present-day Franklin.
Commercial development of the floodplain required filling of the low ground to bring it up above the
normal flood levels of the river.  Approximately 18 acres surrounding Nikwasi Mound have been covered
with eight feet of fill prior to commercial development of the floodplain area.  It has been speculated (Coe
1972) that there is a possibility that intact deposits from prehistoric and early historic occupations lie
beneath the fill.

In 1925 The Franklin Press published the “History of Macon County” that describes the early settlement.
The first white men to permanently settle in Macon County (probably around 1819) were Jacob Siler and
William Britton.  In 1820, Jesse Franklin and James Meabin came to the newly formed Macon County
and organized a land survey.  The settlement of the Town of Franklin began immediately.  The first home
was built by Joshua Roberts.  It is described as a small round log cabin.  The article mentions that the first
“house-proper” was built of hewn logs by Irad Hightower.  The house was transferred to Capt. N. S.
Jarrett and then to Gideon F. Morris.

As with much of the region, settlers in Macon County were predominantly of Scotch-Irish descent.  The
river valleys and its tributaries provided fertile agricultural land and the forested uplands were a plentiful
source of timber.  Nonetheless population growth was very slow until the beginning of the nineteenth
century.

Macon County inhabitants can be placed into three distinctive groups (Thomas 1996).  The first group
consists of those descended from the original white settlers.  The second group is comprised of people
who immigrated to the county after 1965 for retirement or who are engaged in retirement and tourism
service industries.  The third group consists of people who migrate to Florida for the cold months and
return to Macon County in the warm season.

Prior to the construction of Lake Emory, the first successful effort to produce electricity for resale came to
Macon County in 1908, when Henry O. Cozard put a small plant into operation on Cartoogechaye Creek.
The small facility, later supplemented by a kerosene generator, supplied all available power to the Town
of Franklin for many years.  Cozard and his associates, J.S. Conley and M.E. Cozard, operated the facility
known as the Franklin Light and Power Company, which was incorporated in 1909.

In 1923 the Lake Emory Company organized with the intention of building a generating plant on Rabbit
Creek.  They soon realized that the small stream would not be able to generate enough power and the
project was abandoned.  The company reorganized when they determined that the Little Tennessee River
would be a better location for a hydroelectric plant.

The Town of Franklin voted a $300,000 bond for the project.  Construction was completed in the fall of
1925.  An advertisement for contractors stipulated the following work needed to construct the lake
(Franklin Town Records, March 10, 1925):

The work includes approximately 6600 cu yds of earth excavation, 3800 cu yds rock
excavation; 410 cu yds of cyclopean masonry, 700 cu yds of mass concrete; 250 cu yds
of rubble masonry; 1000 cu yds of reinforced concrete; and also the hauling and placing
of certain metal work, all completed in place according to plans and specifications.
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On March 27th the five bidders were interviewed and the contract was awarded to Electrical Constructors
Company (ECC) of Charlotte (NC).  The contract for constructing and building the dam was for
$126,400.00, which was about $4,000 less than ECC’s original bid.  Work began on April 13th.  By May
8th The Franklin Press announced that the cofferdam reached halfway across the river and blasting of the
solid rock river bed for the foundation of the dam had begun.  Rock had been quarried from the west bank
and moved across the river to crushers on the east bank where it was mixed with cement and carried to its
place in the dam by immense derricks.  Large numbers of local men were hired to remove the earth from
the spillway and to grade the site for the powerhouse.  October 8th work was completed and the waterway
was closed (Figure 5).

The Lake Emory Company was limited to developing the land around the new reservoir; they began
promoting sale of land along the lake in mid August 1925.  It was described as an “ideal division that
commands magnificent views, surrounded by ranges of mountains containing the highest peaks in
Western North Carolina and faces the enormous lake whose Mountain blueness mirrors the surrounding
home sites and mountain peaks.”

On November 17th the Mayor of Franklin, S. H. Lyle, Jr., turned on the switch to send power to “every
nook and corner of Franklin.”  The Franklin Press reported that is was “undoubtedly the most significant
day in the history of Franklin.”  That night “Franklin presented a gala appearance with all the street lights
burning and with the stores and banks ablaze with lights.”

The Lake Emory Company sold the lake and hydroelectric plant to the Town of Franklin in February
1928 (Macon County Deed Book J4, page 439).  By the end of September that same year, the Town of
Franklin sold the power plant along with land and flowage rights to Jupollo Public Service Company
(Franklin Town Records, September 28, 1928).  A year later, Jupollo Company conveyed the Lake Emory
properties to Blowing Rock Light & Power.  Soon afterward, Blowing Rock sold the properties to
Northwest Carolina Utilities, Inc.

During the Depression, Franklin’s hydroelectric plant fell into disrepair.  The Franklin Press reported that
“Voltage in recent months has declined to such a low ebb that it has frequently been insufficient for the
operation of machinery and electric stoves.”  By 1933, Northwest Carolina Utilities was unable to make
payment of $8,100 that was due on April 1st.  After months of legal disputes, the company allowed the
Lake Emory plant to revert to the town.  By May 1933 an agreement was announced between Nantahala
Power and Light Company (NP&L) and the Town of Franklin.  Part of the agreement was an increase in
the amount of horsepower that would be available to the town customers.  The additional power would
result from linking the local plant to NP&L’s main line.
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SURVEY AREA DESCRIPTION

Lake Emory is located on the Franklin and Corbin Knob NC USGS topographic quadrangle maps (see
Figure 1).  Because Lake Emory does not have a drawdown and Duke Power only owns a small fraction
of land above the full pool elevation, the archaeological study area is defined as follows:

• The water’s edge of the entire Lake Emory shoreline.
• Land along Lake Emory that is currently owned or is being acquired by Duke Power.

Lake Emory Shoreline

There are approximately six miles of shoreline along Lake Emory.  The project boundary above the dam
encompasses 0.5 mile of the Cullasaja River and up to river mile 117.8 on the Little Tennessee River.

Much of the Lake Emory shoreline has been modified by fill events.  Near the confluence of the Little
Tennessee River and the Cullasaja River local industrial pursuits have modified the landform to the extent
that the original land surface is below more than two meters of fill.  Large amounts of refuse have been
tossed down this steep slope toward the river.  Northward towards the NC 441 bridge crossing of the
Little Tennessee River the fill thins considerably.  North of the bridge the erosion along the west bank
reveals approximately 75 cm of fill.  In this area the material has been brought in for road stabilization.
This holds true for the west bank for about 2.5 km.  The next 0.75 km the west bank becomes quite low in
elevation.  This marshy area exists at the foot of several upslope draws.  For the next 1.5 km the west
bank is steep and forested with no exposure all the way to the dam.  The east bank of Lake Emory from
the dam to Rabbit Creek is much more gradual in slope.  South of Rabbit Creek for about 0.5 km a paved
road skirts the lakeshore across some high ground at the terminus of a finger ridge.  South of this point the
eastern bank was a series of low terraces separated by marshy areas.  These landforms were rarely more
than a meter and a half above the pool elevation.  The areas which afforded visibility showed a buried
land surface covered by 15-20 cm of dredge spoil.

Land Above Full-Pool Elevation

Duke Power currently owns three tracts of land along Lake Emory and is in the process of acquiring a
fourth tract.  The four tracts of land within the study area are identified as the Conner Tract (3.0 acres),
Tract 3 To Be Acquired (3.155 acres), the Hays Tract (2.41 acres), and the Substation/Powerhouse tract.
A description of this land follows.

• The Conner Tract and Tract 3 lie adjacent on east bank of the Lake Emory/Little Tennessee
River at Mile 116 (Figure 6).  They are both narrow strips of land situated between the road
and the river.  At the time of our field investigation, these parcels were undeveloped, grassy
lowlands with wetland areas (Figures 7-8).

• The Hays Tract is located near Mile 117 on the west bank of Lake Emory (Figure 9).  Its
northern boundary is the southern extent of Nikwasi Mound and Village National Register
Historic District (see Figure 2).  This tract of land was not in use, although old spoil piles
were noted along the riverbank (Figure 10).  The property to the west is a lumberyard.

• The Substation/Powerhouse tract is located at the northern limits of Lake Emory (Figure 11).
A visual inspection of this tract of land found that it is unlikely to contain archaeological
sites.  The land on the west bank is extremely steep and was highly modified during
construction (Figure 12).  The land between the lake, dam, and powerhouse and the road is
very narrow and also altered with development (Figure 13).
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Figure 7.  Photograph of Tract 1 and Tract 3, view southeast.

Figure 8.  Shovel testing on Tract 3, view west.
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Figure 10.  Photograph of Tract 2, view north, showing spoil piles along
the riverbank and lumberyard to the west.
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Figure 12.  Lake Emory Powerhouse and Dam, view west.

Figure 13.  Lake Emory and Powerhouse, view northwest.
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SURVEY METHODOLOGY

The methods employed for this archaeological study involved intensive background research and field
survey.  Background research was conducted at the Office of State Archaeology and the State Division of
Archives and History in Raleigh.  The aim of this research was to identify any previously recorded
archaeological sites or historic structures within the study area and to note any significant persons or
events associated with the area.

Background research was also conducted at the archives at Duke Power’s Franklin office.  This work
included locating historic property maps and land acquisition records.  Background research in Franklin
also included a visit to the Macon County courthouse, the Franklin Town Hall, and the Franklin Library
to search for additional information on Lake Emory.  This resulted in locating newspaper articles about
the history of the construction of lake; however, detailed plat maps were found to be missing from the
legal records.  We also inquired at the Macon County Soil Survey office to see if they had old aerial
photographs of the Lake Emory area; unfortunately these historic records had been discarded recently as
being considered to be of no value.

Consultation with James Bird, Tribal Historic Preservation Officer, of the Eastern Band of the Cherokee
Indians (EBCI) was conducted on January 23, 2001, prior to the initiation of field studies.  This meeting
provided an opportunity for the EBCI to provide any comments regarding the study design, identify areas
of particular significance within the study area and the Nantahala area overall, and voice their concerns
about the study.  Consultation letters appear in Appendix B.

An intensive field survey was conducted on February 9-10, 2001, by Deborah Joy, Warren Carruth, Amy
Carruth, and Andrew Hill of Legacy.  The purpose of the survey was to locate archaeological sites or
structures not previously recorded and to assess the significance of any known archaeological sites within
the study area.  For this study an archaeological site was defined as a location that provides physical
evidence of a sufficient quantity and association to suggest that information about past human behavior is
present.  A site was defined as two or more artifacts within 25 m (80 ft) of each other.

The survey consisted of two components.

• A visual reconnaissance survey conducted along the water’s edge by boat.
• Systematic close-interval shovel testing on land along Lake Emory that is currently owned or

is being acquired by Duke Power.

The shoreline survey was conducted at low speed for the entire lake margin to look for artifacts eroding
out of the riverbank and architectural ruins.

The tracts of land owned or being acquired by Duke Power above the full-pool elevation of Lake Emory
were inspected with close interval shovel testing.  Shovel tests were excavated at 15-m (50-ft) intervals on
those parcels, except in areas with modern development or wetland soils.  Shovel tests measured
approximately 50 cm (1.5 ft) x 50 cm (1.5 ft) in size.  Shovel tests on one tract, parcel 2 (Hays Tract)
were supplemented by excavation of one 1 x 1 m test unit.  All shovel tests and the 1 x 1 m unit were
excavated to sterile subsoil or bedrock.  Shovel testing on the floodplain was supplemented with a four-
inch diameter bucket auger that allowed testing to depths of two meters (6.5 ft) below surface.  All
excavated soil was sifted through ¼-inch hardware mesh.  The soil color and texture was recorded for all
shovel tests and the test unit.  All shovel tests and the test unit were backfilled.  The total amount of field
time for this survey was 64 person-hours.
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SURVEY RESULTS

The primary goal of the archaeological survey was to discover, inventory, and evaluate the significance of
archaeological sites located along the shoreline of Lake Emory.  The inventory of archaeological sites was
structured to provide an assessment of current site conditions, a determination of ongoing factors
affecting site conditions, and an evaluation of the preservation potential of particular sites.

The survey resulted in locating two archaeological sites within the study area.

SIGNIFICANCE EVALUATION

The archaeological survey of the Lake Emory shoreline and of four parcels of land along the shoreline
that are presently owned or are being acquired by Duke Power identified two archaeological sites.

A recommendation on the significance of these sites is based on the National Register of Historic Places
eligibility criteria described in 36 CFR 60.4.  Sites, objects, districts, structures, and buildings are
determined as worthy of inclusion on the National Register of “The quality of significance in American
history, architecture, engineering and culture is present” in these resources and if they “possess integrity
of location, design, setting, materials, workmanship, feeling, and association and

a. that are associated with events that have made a significant contribution to the broad
patterns of our history; or

b. that are associated with the lives of persons significant in our past; or
c. that embody the distinctive characteristics of a type, period, or method of construction

that represents the work of a master, or that possess high artistic values, or that represent
a significant and distinguishable entity whose components may lack individual
distinction; or

d. that have yielded, or may be likely to yield, information important in prehistory or
history.”

The majority of archaeological sites that are deemed significant and thus eligible for inclusion on the
National Register fall under the last criterion (d).  In order to assess that potential of a resource for
contributing new or collaborative information to the theoretical and substantive knowledge of
archaeology its significance must be determined (Butler 1987:822-823, 828; see also Townsend et al.
1993).  Consequently, researchers must consider how each site does or does not help address the
questions within the archaeological research design and within the framework of other regional research
questions (Butler 1987:822-823).

Research questions that pertain to the North Carolina Mountain Region summarized below.

1. Refining the prehistoric and historic cultural sequence.
2. Identifying prehistoric and historic activities.
3. Understanding lithic procurement and technology.
4. Contributing to our knowledge about prehistoric and historic settlement locations

and the exploitation of natural resources for subsistence.
5. Understanding environmental diversity and adaptation and change of prehistoric

and historic groups.

The potential of any discovered site to help address these research areas is based on determining the
intactness of cultural deposits (integrity), the variety and quantity of artifacts, the clarity of site
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stratigraphy and the discreteness of site boundaries, and on the environmental context of each site
(following Glassow 1977).

Both sites recorded during this survey were found to contain limited information about the prehistory or
history of the region.  Neither is considered eligible for the National Register of Historic Places.

ASSESSMENT OF PROJECT EFFECTS

Aside from identifying and assessing archaeological sites within the study area, this investigation had two
specific goals described below.

1. Assess the effects of erosion resulting from wave action and annual drawdowns on
any sites identified during the survey.

2. Provide a preliminary assessment for the potential of sites located within the
floodpool and recommendations for surveys in the floodpools during planned
drawdowns.

The assessment of the effects of erosion on the two sites identified during the survey found that only one
site extends to the edge of the riverbank.  Sediment spoil piles that contain artifacts dredged from Lake
Emory are situated along the riverbank.  It is very likely that some dredged sediments and artifacts wash
back into the lake.

The other site appears to be protected from erosion and wave action along the lake edge.  The riverbank
was closely examined and was found to be composed of fill.  There was no evidence that the old
marshland extends to the water’s edge near the site.  The site is also buried underneath 40 cm (1.3 ft) of
sand.

Since there is no annual drawdown of Lake Emory, there was no assessment of sites within the floodpool.
However, should the water of Lake Emory be lowered in the future or should there be any destruction of
the lake, either situation providing access to land below the floodpool, then the impact of these actions on
presently submerged archaeological resources should be assessed.  Based upon the presence of two
significant archaeological sites along the Lake Emory shoreline, Nikwasi Mound and Village as well as
another site, it is probable that there are additional sites located within the floodpool.

RECOMMENDATIONS

In summary, two archaeological sites were documented during this survey.

One site consists of historic and prehistoric material that has been dredged from Lake Emory.  The
disturbed-context site is located on private property.  It does not contain significant archaeological
information and thus is not considered eligible for the National Register.  No further archaeological work
is recommended.

The second site consists of prehistoric material that appears to have been redeposited on old wetlands that
have subsequently been buried under dredged sediments.  The site is small and very few artifacts were
recovered.  It is considered to contain little information about the prehistory of the area and is therefore
not considered to be eligible for National Register of Historic Places.  No further work is recommended
for this site.
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Since Lake Emory is a run-of-the river reservoir that has no drawdown, there was no exposed land below
the full pool elevation that could be inspected during this archaeological survey.  However, should the
water of Lake Emory be lowered in the future or should there be any destruction of the lake, either
situation providing access to land below the floodpool, then the impact of these actions on presently
submerged archaeological resources must be assessed.
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I. MANAGEMENT SUMMARY
════════════════════════════════════════════════════════
On behalf of Duke Power, Thomason and Associates evaluated the following hydroelectric projects located
in the mountains of North Carolina to determine if they are eligible for the National Register of Historic
Places (NRHP): Bryson, Dillsboro, East Fork, Franklin, Mission, Nantahala and West Fork. This project
was undertaken in support of Duke Power's efforts to relicense these projects. The evaluation consisted of
background research, field surveys, and photography of properties. Structures evaluated during this study
included powerhouses, dams, pipelines and other associated structures. All structures were evaluated to
determine if they were eligible for the National Register.

The following recommendations regarding the NRHP eligibility were made:

! Bryson (FERC No. 2601): Neither the dam nor the powerhouse retains sufficient integrity to meet
NRHP criteria.

! Dillsboro (FERC No. 2602): Neither the dam nor the powerhouse retains sufficient
integrity to meet NRHP criteria.

! East Fork (FERC No. 2698): None of the powerhouses nor dams meet NRHP criteria.

! Franklin (FERC No. 2603): The Franklin powerhouse is eligible for the NRHP under
Criteria A and C. The Franklin dam does not retain sufficient integrity to meet NRHP
criteria.

! Mission (FERC No. 2619): The Mission powerhouse meets NRHP Criteria A and C. The
Mission dam does not retain sufficient integrity to meet NRHP criteria.

! Nantahala (FERC No. 2692): The Nantahala powerhouse, pipelines, tunnels and dam
meet NRHP Criteria A and C. The White Oak Creek, Dicks Creek and Diamond Valley
dams and associated pipelines do not meet NRHP criteria.

! West Fork (FERC No. 2686): The Thorpe powerhouse, dams, pipeline, tunnels and
associated gatehouses meet NRHP Criteria A and C. The Tuckasegee powerhouse and dam
do not meet NRHP criteria.
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II. INTRODUCTION
════════════════════════════════════════════════════════

Nantahala Power & Light, a Division of Duke Energy Corporation, is the Federal Energy Regulatory
Commission (FERC) licensee for the following hydroelectric projects: Franklin, East Fork, West Fork,
Nantahala, Bryson, Mission and Dillsboro. This report has been prepared for Duke Power, a Division of
Duke Energy Corporation (Duke Power), in support of the relicensing of these seven projects. One of the
issues for consideration during the relicensing process is the assessment of historic properties. In April of
2001, Duke Power selected Garrow and Associates, Archaeologists to perform the historical and
architectural assessment of their facilities. As a subconsultant to Garrow and Associates, the firm of
Thomason and Associates, Preservation Planners of Nashville, Tennessee, (Consultant) completed tasks
necessary for the assessment of significance of these resources.

Section 106 of the National Historic Preservation Act (NHPA) requires that FERC take into account the
effects of its relicensing decision on historic properties, and to allow the Advisory Council on Historic
Preservation (ACHP) a reasonable opportunity to comment on FERC's relicensing decision. To meet these
requirements, a thorough review of the history and architecture of Duke Power's hydroelectric plants was
required along with evaluations and recommendations for properties meeting the criteria of the National
Register of Historic Places (NRHP).

The Duke Power facilities reviewed for this relicensing study include the following seven hydroelectric
facilities:

! the Bryson City Hydroelectric Project (FERC No. 2601);

! the Dillsboro Hydroelectric Project (FERC No. 2602);

! the East Fork Hydroelectric Project (FERC No. 2698);

! the Franklin Hydroelectric Project (FERC No. 2603); 

! the Mission Hydroelectric Project (FERC No. 2619);

! the Nantahala Hydroelectric Project (FERC No. 2692), and;

! the West Fork Hydroelectric Project (FERC No. 2686).

These seven hydroelectric plants are all located in the mountainous region of western North Carolina
(Figure No. 1). The oldest of these plants is the dam and powerhouse at Dillsboro which was completed in
1913. The Bryson City, Mission, and Franklin plants were all built in the 1920s to supply electric power for
the communities of Bryson City, Andrews, and Franklin. These four plants were later purchased and
incorporated into the system operated by the Nantahala Power and Light Company (NP&L), a subsidiary of
the Aluminum Company of America (Alcoa). During the early 1940s, the NP&L constructed the Thorpe
and Nantahala plants to help supply power to Alcoa's large aluminum smelting complex in Blount County,
Tennessee. The East Fork and West Fork Projects were also completed by NP&L in the late 1940s and early
1950s to supply additional electricity to the Thorpe Powerhouse. The NP&L system was purchased by Duke
Power from Alcoa in 1988. These plants are now the subject of the present relicensing effort.
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Previous National Register assessments of these properties have occurred for the Franklin Hydroelectric
Plant, the Nantahala Hydroelectric Plant, and the Thorpe Plant which is part of the West Fork Hydroelectric
Project. In 1994, both the Franklin and Nantahala Hydroelectric Plants were determined to be potentially
eligible, and placed on the Study List for the National Register of Historic Places as part of a countywide
survey in Macon County of historic resources. The Thorpe Powerhouse and adjacent Worker's Housing
were also determined to be potentially eligible, and placed on the Study List in 1992 following a survey of
Jackson County. The Thorpe Dam Complex Historic District was determined to be eligible for the National
Register in 1999 following an environmental review of the North Carolina Department of Transportation's
request to replace the bridge over the dam.1 

Overall, previous evaluations of the historical and architectural significance of North Carolina hydroelectric
facilities have been limited. Currently only the Narrows Dam and Power Plant Complex in Stanly County is
the only hydroelectric facility listed on the National Register of Historic Places. These properties were listed
on the National Register in 1983 for their architectural and historical significance as part of the Badin
Multiple Resource Area nomination. Badin was developed by Alcoa in the 1910s and employed over 1,000
workers in the 1920s. 

Another complex, the Walters Hydroelectric Plant in Haywood County, was determined eligible for the
National Register in 1995. A Cultural Resources Management Plan for this complex was completed by
Brockington and Associates of Atlanta. The plan concluded that the Walters Hydroelectric Plant was
eligible as an historic district under National Register criteria A and C for its significance in engineering and
for its architectural design. Associated workers housing was also recommended for inclusion within the
district boundary. In 1994, the Highlands Hydroelectric Plant in Jackson County was determined to be
potentially eligible, and placed on the Study List for the National Register following the countywide survey.

In addition to the review of the seven hydroelectric projects for Duke Power, this study also provides an
overview of the growth and development of hydroelectric power in North Carolina from ca. 1900 to 1955.
The purpose of this overview is to examine the significance of hydroelectric power during these years, and
to assist in the assessment of the seven facilities within an overall statewide context. This discussion
includes a listing of property types associated with hydroelectric power, and registration requirements to
meet National Register criteria.

                                                
    1 Letter from Clay Griffith, Preservation Specialist, North Carolina Department of Cultural Resources to Jennifer
Huff, Duke Power, 22 August, 2000.
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Figure No. 1. Map of the NP&L's system in western North Carolina.
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III. THE TECHNOLOGY OF HYDROELECTRIC POWER
════════════════════════════════════════════════════════

The history of hydroelectric power stretches well before the twentieth century. Over 3,000 year ago, the
Chinese used crude wheels on the Yellow River to create power by raising the water of the rivers for
irrigation and grinding corn.2 Over 2,000 years ago, the Greeks used water to power grinding wheels for
turning wheat into flour. By the 1700s, there was widespread use of mechanical hydropower for milling and
pumping.

Hydroelectric systems consist of a variety of components and equipment that work together to produce
energy. Among these are dams, intake structures, water delivery systems, and prime movers (Figure No. 2).
Water delivery systems can be canals, flumes, tunnels, pipelines, or penstocks. Plants with high heads also
typically have surge tanks, stand pipes, and relief valves. The term "head" refers to the amount of water
pressure exerted to provide energy. The higher the head the greater the water pressure to drive the prime
movers. Prime movers are the water turbines or impulse wheels, which drive electrical generators. This
equipment along with the generators usually are enclosed in a powerhouse, which also contains the control
and switching equipment.3

The earliest hydroelectric plants were direct current stations built to power arc and incandescent lighting.
The first use of hydroelectric power in the United States took place at Niagara Falls, New York. In 1861, a
canal was built through the town of Niagara Falls to a powerhouse at the edge of the gorge, below the falls.
The Niagara Falls Hydraulic Power & Manufacturing Company was formed in 1872. It operated for five
years furnishing water to several water wheels of different manufacturing companies. This method proved
inefficient and a central powerhouse was built in the early 1880s. The Niagara Falls plant was the first U.S.
hydroelectric plant built for major power generation and it is still in use.4 The first hydroelectric plant in
America with a central station was built in 1882 in Appleton, Wisconsin. The Appleton plant provided light
to two paper mills and a home.5

By the mid to late 1880s, the number of hydroelectric plants began to grow rapidly in response to the growth
of the electric light industry. In 1886, forty to fifty electric light plants were either on line or under
construction in the United States and Canada. The largest plants existed at Rochester and Niagara Falls,
New York; Holyoke and West Somerville, Massachusetts; Lynchburg, Virginia; Columbus,

                                                
    2David B. Rushmore and Eric A. Lof, Hydro-Electric Power Stations (London: John Wiley & Sons, Inc., 1923), 1.

    3Duncan Hay, Hydroelectric Development in the United States, 1880-1940 (Washington, DC: Edison Electric
Institute, 1991), 43.

    4Bureau of Reclamation, The History of Hydroelectric Development in the United States (Bureau of Reclamation
Hydropower Program, n.d., http://www.usbr/gov/power/edu/history.htm), 1; Rushmore and Lof, 4.

    5Bureau of Reclamation, The History of Hydroelectric Development in the United States, 1.
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Figure No. 2. Diagram of a typical hydroelectric system. (U.S. Bureau of Reclamation).
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Georgia, and Laconia, Maine.6 The American Electrical Directory for 1889 listed 560 electric companies in
the United States. Two hundred of these companies utilized waterpower for generation of part or all of their
current. Waterpower was also being used for smelting, aluminum production, mining, and milling.7 

During the late 19th century, three styles of hydroelectric development emerged: industrial waterpower sites
with low heads close to markets for electricity, largely found in the East; systems with heads ranging from
several hundred to over a thousand feet located far from populated areas, which were typically built in the
West; and the development of large waterpower sites to provide inexpensive electrical power to
electrochemical manufacturers, which produced items such as calcium carbide and aluminum.8

Hydroelectric systems generate power through moving water. First a reservoir of water is created by
damming a river. Water flow is controlled and a constant water level is maintained. This stored water is then
piped into turbines through a delivery system such as a penstock. Penstocks are controlled by valves or
turbine gates in order to adjust the flow rate. Water enters and leaves the turbines through what is called a
tailrace. Turbines are rotary engines that convert the energy of moving water into mechanical energy by
driving the axles of the generators. "The basic element in a turbine is a wheel or rotor with paddles,
propellers, blades, or buckets arranged on its circumference in such a fashion that the moving fluid exerts a
tangential force that turns the wheel and imparts energy to it."9 The design of the turbine depends on the
available head of water; high heads require a Francis-type turbine, while low heads use Kaplan or propeller-
turbines. Attached to the top of the turbines via a vertical drive shaft are electric generators. The mechanical
energy created by the turbines is transferred through the drive shaft to operate the generators. Water that
flows through the turbines is recycled in pumped storage plants.10

As Duncan Hay points out in his work on the history of hydroelectric power, the design, arrangement, use,
and combination of the various elements within a hydroelectric system, "varies enormously from site to site
and often is a product of the time during which a particular plant was designed."11 The technology of dam
construction, delivery systems, and prime movers evolved as the industry developed and demand for
electricity increased.

Dam construction is one of the largest and most expensive undertakings in the development of a
hydroelectric plant. Early hydroelectric plants often used existing dams for their projects. Dam construction
in the 19th century included those made of masonry, earth, and timber. As hydroelectric power became a
viable enterprise, dams were constructed solely for this purpose. The first large masonry dam built for a
hydroelectric plant was the Austin Dam across the Colorado River in Austin, Texas. Completed in 1893, the
dam was 1,300-foot long and 65-foot high. Flood waters, however, caused the structure to collapse in

                                                
    6Duncan Hay, Hydroelectric Development in the United States, 1880-1940, vol. 1 (Washington, DC: Edison Electric
Institute, 1991), 15-16.

    7Ibid, 16.

    8Ibid, 13.

    9Encarta Encyclopedia, 1995 edition, s.v. "hydroelectricity."

    10Webster's Concise Desk Encyclopedia, (New York: Barnes and Noble, 1992), 279.

    11Hay, 43.
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1900.12 Concrete and timber dams were also constructed in the late 19th century for use at hydroelectric
plants. In 1897, an 800-foot long concrete dam was completed at Mechanicville, New York. Also during the
1890s, timber crib dams were constructed in New Hampshire, Maine, and Montana. Although less
permanent, timber dams were also less expensive to build than those of stone or concrete.13

In the following decades dam building technology was fueled by the desire to lessen the expense of dam
construction. Efforts focused on using smaller volumes of material and on designs that employed less costly
materials and fewer skilled laborers. Arch dam designs reduced the volume of required construction
materials by transferring thrusts to the abutments, which meant the dam itself could be thinner. The first
such dam constructed was the 1885 Bear Valley Dam near San Bernardino, California. The dam was slender
for its time with a twenty-foot thick base, and supported a 65-foot head. The use of steel in dam construction
also came into play in the late 19th century, but it did not come into general use.14

Innovative designs in dam construction appeared in the early 20th century with the work of Nils Frederick
Ambursen and John S. Eastwood. In 1903, Ambursen patented a slab and buttress design for a reinforced
concrete dam in which the weight of the water was distributed across an inclined upstream face. The design
calls for a row of triangular buttresses that support cast-in-place reinforced concrete slabs. In 1904,
Ambursen patented a curved sloping downstream spillway to carry water from the crest. This design created
a "shell-dam" with a hollow core between the buttresses. Some power companies who used this design
elected to install the facility's powerhouse inside the dam's hollow interior rather than build a separate
structure.15 In the early 20th century John S. Eastwood developed a multiple arch dam that featured "a series
of reinforced concrete cylinder sections (arches) set at an angle . . .joined at their edges, and resting on
triangular buttresses reminiscent of those used by Ambursen."16 This design greatly reduced the amount of
material needed as the arches were very thin.

Engineers also explored various labor saving devices to reduce dam costs. Advancements in earthmoving
equipment encouraged the development of rock fill and earth dams. Hydraulic fill earth dams were
developed around the turn of the century. These dams require high pressure streams of water to wash fill
from hillsides. The fill is then carried via sluices to the dam site. Semi-hydraulic dams used dump cars that
ran on parallel elevated trestles to carry the fill from pits to the dam site.17

The water delivery systems that carry water from the dams and associated reservoirs include canals, flumes,
tunnels, pipelines and penstocks. With the development of hydroelectricity, only subtle changes occurred in
the construction of canals and flumes, which had been in use for irrigation and other purposes for centuries.
Changes focused on streamlining and efficiency. Rectangular timber flumes were common and
manufacturers began to offer semicircular flumes constructed of both wood and sheet metal. Some concrete
flumes were produced, but were cost prohibitive. In the eastern United States, closed conduits were more

                                                
    12Ibid, 45.

    13Ibid, 45-46.

    14Ibid, 47-48.

    15Ibid, 48-50.

    16ibid, 51.

    17Ibid, 52-54.
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common than flumes. Plank lined and later concrete lined pressure tunnels enabled companies to connect
streams, storage reservoirs, and power plants while bypassing ridges and other obstacles.18

Pipelines and penstocks transfer the water to the turbines. Pipelines are defined as "pressure conduits that
run from a dam or the foot of a canal to the surge tank or standpipe."19 Pipelines are connected to turbine
cases by penstocks. Penstocks typically have steep slopes and are able to withstand high pressures. Pipelines
and penstocks are often confused, and it is not uncommon for the entire system to be referred to as a
penstock. Throughout the late 19th century wood stave pipelines were used in hydroelectric facilities to
carry water along gentle slopes. Plate steel penstocks then delivered the high head water to the turbines. It
was found that rivets in the penstocks weakened the steel plate and caused internal surface friction, so
welded steel versions became the norm. A few pipelines and penstocks were constructed of precast or cast-
in-place reinforced concrete; however, the material could not withstand pressure without seepage and so was
not widely used.20

Pressure within long pipelines and penstocks often calls for pressure relief devices or venting in the system.
Early hydroelectric systems installed safety valves known as standpipes to relieve pressure along the lines.
Intense surges and rising pressure forced water to spill out of the top of the standpipes. Larger and taller
pipes created simple surge tanks to conserve this water. In 1911, the differential surge tank was introduced.
This piece of equipment contains a riser that is similar in diameter to the pipeline that is enclosed by a much
larger diameter tank. It featured ports midway up the riser that helped to prevent oscillations within the tank
and conduit.21

Prime movers of a hydroelectric system are the impulse wheels or turbines. The design of impulse
waterwheels changed little from the 1880s to the 1920s. Pelton wheels, as they were commonly called,
revolved around horizontal shafts that could be connected directly to generators. Early versions were
connected to generators with flexible rawhide. In the 1890s, overhung waterwheels avoided misalignment
problems by connecting directly to an extension of the generator shaft.22 Control mechanisms such as needle
valves and jet deflectors were also common features at high head installations.

Low and medium head hydroelectric developments turned to water turbines in the late 19th and early 20th
centuries. Turbines are reaction wheels that are driven by the flow and pressure of water that moves against
vanes or buckets. Early turbines were either outward or inward flow units, which are distinguished by the
path of water as it travels through the unit. "Inward flow runners receive water through guide vanes mounted
around their periphery and discharge it at their centers."23 Axial wheels force water along a path parallel to
the runner shaft.

                                                
    18Ibid, 54-56.

    19Ibid, 57.

    20Ibid, 57-58.

    21Ibid, 58-59.

    22Ibid, 60.

    23Ibid, 62.
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The majority of hydroelectric plants in the United States have what are known as Francis or mixed flow
turbines. These units combine inward flow and axial flow. Several patented variations of the mixed flow
turbine emerged in the late 19th century. Despite this fact, stock pattern turbines emerged that met the needs
of most hydroelectric plants. Turbines were arranged in either vertical or horizontal configurations and were
enclosed in cylindrical plate iron cases. Multiple runners per shaft also made duplex, triple, and quadraplex
installations common.

Stock pattern turbines, however, could not meet the needs of large-scale hydroelectric facilities that
developed in the 20th century. These installations required custom designed turbines to fit their specific
needs. Impulse wheels continued to be used at sites of a thousand feet or more at the turn of the century, but
Francis turbines became the norm for moderate to high head developments in the 20th century. A key factor
in this change was the development of the Kingsbury bearing, an oil film pressure wedge bearing
connecting the turbine and generator and allowing vertical suspension of the turbine. Invented by Albert
Kingsbury in 1898, it was first used in a commercial hydroelectric plant in 1912. The design did not require
pumps or other external pressure equipment and the bearings had the capacity to carry vertical reaction
turbines of great magnitude. This greatly altered power plant design. The Kingsbury bearing and variations
of the design were commonplace by 1915, and large scale plants were being built with vertical reaction
turbines, which hung from the new bearings. By 1920, vertical Francis turbines were built that had up to
60,000 horsepower at heads of over 600 feet.24

Propeller turbines were first used in low head hydroelectric facilities in 1916. Several versions of the
propeller design emerged but all were "smaller, lighter, and less prone to damage from passing ice and
debris than their Francis counterparts."25 In addition, propeller runners operated at high speeds and were
more economical. The design was perfected by Dr. Viktor Kaplan, who invented a propeller turbine with
blades "that were continuously adjustable in synchrony with wicket gate angles."26 Kaplan units first
appeared in the United States in 1929 at a plant in Texas.27

The seven hydroelectric projects studied for this relicensing effort reflect this history of the growth and
development of hydroelectric technology. Most dams are of concrete or rock and earth fill. The Bryson City,
Mission, Nantahala, Tuckaseegee, and East Fork Project Powerhouses all employ Vertical Francis turbines.
The Franklin Powerhouse has a vertical propeller turbine, while Dillsboro's original turbine is a Smith-
Kaplan design. The Thorpe Powerhouse has the highest head in North Carolina, and employs a double,
overhung, Pelton Wheel for its power generation. Additional descriptions of these facilities are located in
Chapter VI.

                                                
    24Ibid, 72-75.

    25Hay, 79.

    26Ibid, 80.

    27Ibid, 80.
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IV. THE DEVELOPMENT OF HYDROELECTRIC POWER IN NORTH
CAROLINA, CA. 1900 TO 1955

═════════════════════════════════

1. The Early Years of Hydroelectric Power

In the late 19th century, electrical power in North Carolina was limited to small direct current dynamos and
generators used to power individual homes and businesses. The hydroelectric potential of the state's many
rivers and streams remained untapped until the successful demonstration of the use of alternating current
generation at New York's Niagara Falls in 1895. Unlike direct current (DC), alternating current (AC)
allowed electricity to be generated at one voltage, increased through transformers to a higher voltage for
transmission, and then decreased through transformers for distribution to consumers. Alternating current
was also more economical since it could transmit high voltages via copper wires through long distances.
This allowed for the possibility of electrical generation at one source, and the transmission of current to
consumers in urban areas or to industrial clients.

The earliest use of large-scale hydroelectric power to provide electricity in the state was the Idols
Hydroelectric Plant on the Yadkin River. In 1898, the Fries Power and Manufacturing Company built North
Carolina's first hydroelectric plant to power textile mills, streetcars, and small manufacturing plants in the
nearby towns of Salem and Winston. When it was constructed, the plant transmitted electric power thirteen
and one-half miles to a substation in Salem.28 By 1940, this small power plant had been acquired by Duke
Power and produced 1411 kw of electricity.

The Idols Plant was the first of dozens of hydroelectric facilities which would be built in North Carolina
over the next several decades. Numerous companies were formed to build dams and power plants in these
years with varying degrees of success. The Duncan Hay study of Hydroelectric Development in the United
States documented the existence of fifty-three (53) hydroelectric plants in the state built prior to 1940 (see
Appendices B and C). Some plants operated only for a short period of time before they proved
uneconomical and went out of business. Others were eventually purchased or consolidated with emerging
larger utility companies such as Duke Power or Alcoa.  

Representative of the evolution of the state's early hydroelectric companies is the history of the Cape Fear
Power Company. The Cape Fear Power Company was developed by W.M. Morgan and Captain R. Percy
Gray in 1899. The purpose of the company was to develop power on the Cape Fear and Deep Rivers. In late
1905, after six years of construction, workers completed the Buckhorn Dam. This company experienced
financial problems and by 1906, the company went into receivership. That same year, the property was
purchased by Electric Bond and Share.29 Despite problems with the labor force and equipment, the
Buckhorn Hydroelectric Plant began operation on January 1, 1908. In February, Central Carolina Power
Company took over the Cape Fear properties. The plant proved successful, providing power to several mills
in the area and to the cities of Raleigh, Fayetteville and Sanford. The Buckhorn Plant eventually became the
property of Carolina Power & Light Company.30

                                                
    28North Carolina Department of Cultural Resources, Badin Multiple Resource Nomination, Statement of
Significance. National Register of Historic Places Inventory-Nomination Form (Raleigh, NC: North Carolina
Department of Cultural Resources, Division of Archives and History, 1974), 5-6.

    29Jack Riley, Carolina Power & Light Company (Raleigh, NC: Jack Riley, 1958), 38-40.

    30Riley, 40, 42, 44-47.
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The construction of hydroelectric plants in the 1910s and 1920s played a significant role in the development
of North Carolina's industry. The advances made in electro-chemical (aluminum, calcium carbonate, etc.),
refining operations at Niagara Falls proved that hydroelectric power could provide the energy for this highly
consumptive type of manufacturing. In 1895, the Pittsburgh Reduction Company moved to Niagara Falls,
becoming the first customer of the hydroelectric plant located there. Renamed Aluminum Corporation of
America (Alcoa), the company built hydroelectric plants in other locations in the east. Starting in the early
1900s, an Alcoa subsidiary, Southern Aluminum Company, began building hydroelectric plants in North
Carolina.31 Over the next several decades, North Carolina became a leading producer of hydroelectric power
in the country.

By the 1920s, three companies had emerged as the leading producers of hydroelectric power in the state.
These were the Aluminum Company of America (Alcoa), the Carolina Power & Light Company, and Duke
Power. The history of these companies are notable for the impact they had on the development of the state's
hydroelectric resources.

2. Notable Early Companies - The Aluminum Company of America (Alcoa)

Beginning in 1910, the Aluminum Company of America (Alcoa), began to acquire property in North
Carolina for its planned hydroelectric developments. Much of this purchased land included the headwaters
of the Tuckasegee, a large river with terrain that was ideal for a high-head hydropower plant. During the
next sixteen years land procurement went smoothly and continued so until a land boom hit western North
Carolina and land prices increased. When Alcoa created the subsidiary Nantahala Power and Light
Company (NP&L) in 1929, fewer than 2,000 people had electric service in the region. The creation of this
new power company would increase the amount of power available to businesses and homes in these
mountain counties by allowing for the development of the undeveloped water sources owned by Alcoa in
western North Carolina.32

Alcoa, the Aluminum Company of America, is one of the foremost aluminum manufacturers in the United
States. A pioneer in modern aluminum production, the company is rooted in the late 19th century scientific
efforts and discoveries of Charles Martin Hall. In 1886 at age 22, Hall discovered a new process for making
low-cost aluminum. Hall's process involved "passing an electric current through a fused bath of cryolite and
alumina," and separated aluminum from its oxide.33 Because the procedure could be done relatively
inexpensively, it made commercial use of the metal feasible.

In 1888, Hall went to Pittsburgh where he found financial backers to support his ideas. Chief among the
interested parties was Captain Alfred E. Hunt, a preeminent metallurgist. Hunt and five other professionals
in the Pittsburgh steel industry invested a total of $20,000, and on October 1, 1888, The Pittsburgh
Reduction Company was chartered. The funds were used to build and equip a small plant where Hall
immediately began work on developing a commercially feasible aluminum smelting process.34

                                                
    31Hay, 37-38.

    32Barbara McRae, The Development of the Thorpe Project.(Remarks for Sylva speech group. November 23, 1992),
1-2. Nantahala Power & Light Company, Franklin, NC.; NP&L History, http://www.nantahalapower.com/history.html,
1999; J.E.S. Thorpe, History of Nantahala Power & Light Company (n.p., 1939), 1.

    33Charles C. Carr, Alcoa: An American Enterprise (New York: Rinehart & Company, Inc., 1952), 24.

    34George David Smith, From Monopoly to Competition: The Transformations of Alcoa, 1888-1986. (New York:
Cambridge University Press, 1986), 25.
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By 1890, the company was producing around 475 pounds of aluminum per day. The small Pittsburgh plant
was becoming inadequate and the company needed to enlarge its operations. In March 1891, the
organization moved to New Kensington, Pennsylvania, along the Allegheny River. The new plant produced
pig aluminum ingot, and within two years the company added a sheet-rolling mill. In 1895, the company
opened a second plant at Niagara Falls, New York.35

The company experienced rapid success and growth in the late 19th and early 20th centuries as markets for
aluminum increased dramatically. The metal was used for a variety of products including kitchen utensils,
medical and surgical instruments, foils, bottle caps, military implements, wire baskets and brushes,
automobiles, and eventually airplanes. Stock in the company sold well and attracted major investors such as
Andrew W. and Richard B. Mellon. The Mellon family became involved with the company first as bankers
to secure loans for a new plant. Impressed with the organization, the Mellons invested in its stock and by
1925 held over 35 percent of its preferred and common stock.36

The company's initial success was aided by the fact that it held a secure patent on Hall's unique process and
thus was the only aluminum manufacturer in the country. However, the company's long-term success and
growth were due to the foresight of its leaders, particularly Captain Hunt, who implemented a strategy of
vertical integration and self-sufficiency. Hunt was aware that Hall's patent would expire in 1906 and that the
larger political and economic climate was shifting away from tariff protection, which meant a possible
increase in competition from overseas. In 1897 Hunt wrote to Hall that "it must be our policy now for the
next few years to strengthen and solidify the position of The Pittsburgh Reduction Co. that we shall be
independent of both the tariff and the patent situation."37 In order to gain this independence and strengthen
the company's position in the industry, the company developed a policy of expanding its manufacturing
facilities and taking greater control of the raw materials and energy its product required.

Aluminum production required the raw materials alumina, cryolite, and carbon, as well as vast amounts of
electricity. Rather than purchase these materials, the company saw that it was in their best interest to
produce them. Control of these basic ingredients enabled the company to prevent inflated costs and lessen
potential technical problems. As early as 1894, The Pittsburgh Reduction Company was producing carbon
anodes and furnace linings at its New Kensington facility.38

Alumina (aluminum oxide) is primarily found in the ore bauxite, deposits of which are located in the United
States in Georgia, Alabama and Arkansas. To secure a supply of bauxite, Hunt purchased some acreage of
bauxite reserves in Arkansas in 1899. As this became inadequate, the company purchased the General
Bauxite Company of Arkansas and its 15,000 acres in mineral rights in 1906. In 1909, it acquired the
Republic Mining & Manufacturing Company and became directly involved with mining operations. At this
point, the aluminum company became a seller of bauxite to other companies.39

                                                
    35Carr, 42-43; 125.

    36Ibid, 42-45; 110.

    37Smith, 95.

    38Ibid, 94-95.

    39Ibid, 97.
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The aluminum company also began to produce cryolite, a solvent that is used in the smelting bath for
alumina. Cryolite existed in Greenland and was mined by the Danish Government. The Pennsylvania Salt
Company had an exclusive contract with the Danish Government and was the principal source of cryolite in
the United States. Rather than depend on this as a sole source, in 1910 the aluminum company began to
produce a synthetic version of cryolite, which was less expensive.40 In 1905, the company began to
manufacture aluminum fluoride at a plant in East St. Louis.41

In addition to raw materials, Hall's process required extraordinary amounts of electrical power, and so the
company sought out the least expensive methods for its production. The search for inexpensive electricity
led the company to hydroelectric power. Its initial plant at New Kensington operated on steam power from
coal and gas, which proved to be costly. With its second plant in Niagara Falls, the company began to
experiment with hydroelectric power. The Niagara Falls Power Company provided "mechanical power,"
from its turbine shafts. The Pittsburgh Reduction Company was responsible for converting the power into
electrical energy through its generators. The hydroelectric system proved to be the best and most cost
efficient energy system for aluminum production, and the Pittsburgh Reduction Company soon transferred
all of its smelting operations to the Niagara Falls facility. The New Kensington plant was reserved for
making aluminum sheet, tubing and other semifabricated products.42

From this point on the company became actively engaged in seeking its own hydroelectric sites and building
and managing its own power plants. It also became important to locate its aluminum reduction facilities near
sources of hydroelectric power because "it is easier to bring the raw materials to the vicinity of adequate
hydro power than to send the electricity long distances to sections where raw materials are in abundance."43

In 1899, the company acquired a site at Shawinigan Falls on the Saint Maurice River in Quebec in
anticipation of establishing future manufacturing facilities in Canada. In 1903, The Pittsburgh Reduction
Company built a reduction works at Massena, New York, near the St. Lawrence River. This plant received
energy from the St. Lawrence Power Company. In 1906, the aluminum company acquired the St. Lawrence
Power Company, which was experiencing financial distress. In addition to the power plant and riparian
rights, this purchase brought the additional concerns of real estate, railway transportation, city lighting, and
water supply. Also in 1906, The Pittsburgh Reduction Company built its own power plant in Niagara Falls,
New York, to support another plant at that location.44

In 1907, the company changed its name to the Aluminum Company of America, or Alcoa, to reflect its role
as the industry leader. Captain Hunt, a significant leader in the company, died in 1899 from complications
of malaria, which he contracted on a combat mission in Puerto Rico. But his guidance had assured the
survival of the company in its early years. Upon Hunt's death, Arthur V. Davis assumed the position of
general manager. Charles Martin Hall, who had invented the process that led to the development of the
company, remained a key figure in the research and development phases of the organization, and moved to
Niagara Falls to be near the company's facilities. Hall died at age 50 in 1914 from a spleen disease. He had

                                                
    40Ibid, 100-101.

    41Carr, 127.

    42Smith, 94-95; Carr, 88-90, 92.

    43Carr, 90.

    44Carr, 92-93; Smith 96.
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become a wealthy man and at the time of his death had a reported worth of $30 million.45

Continuing its search for inexpensive electric power, Alcoa spent several years trying to procure property
along the Long Sault Rapids of the St. Lawrence River on which to build a large hydroelectric plant. But
coordinating the proper legislation with the various levels of government in the United States and Canada
proved too difficult. In 1909, looking elsewhere for potential hydroelectric sties, the company focused on
the Little Tennessee River and its tributaries in the Great Smoky Mountain region of Tennessee and North
Carolina. Alcoa gained riparian and power rights along the mountainous waterways through the purchase of
the Knoxville Power Company and the Union Development Company in Tennessee, and the Tallasee Power
Company in North Carolina.46 In March, 1914, Alcoa began operations at its large new smelting plant at
Alcoa, Tennessee, the largest aluminum plant in the country.47

To supply the new Tennessee facility with power, Alcoa built its own dams and power stations along the
Little Tennessee and its tributaries. These hydroelectric developments include Cheoah, Santeetlah, and
Calderwood. The falling water from the dams flowed through the penstocks and into the turbines to create
electricity. The power then traveled from the powerhouses to the reduction works at Alcoa, Tennessee.
Cheoah, the first to be constructed, began operation in April 1919. Its dam of 225 feet was the highest
overfall dam in the world to date, and the powerhouse operated at a 110,000 KW capacity. The Santeetlah
development followed in June 1928 with a 212 foot dam. At this location a five-mile tunnel and pipeline
were constructed for water from the associated reservoir to travel to the powerhouse, which has a 45,000
KW capacity. The Calderwood facility, completed in April, 1930, has a 232 foot high dam and a 121,500
KW capacity powerhouse.48

In 1915, Alcoa purchased the floundering Southern Aluminum Company of North Carolina. The company
had initiated a smelting operation and waterpower site at Badin on the Yadkin River, located in the
Piedmont area of North Carolina. Alcoa completed a dam and powerhouse and the plant began operating in
July, 1917. Later dams were constructed at Yadkin Falls in 1919, and High Rock in 1927.49 

In 1929, the Nantahala Power & Light Company (NP&L), a wholly-owned Alcoa subsidiary, was formed.
NP&L served as a public utility company that provided electric power for residential and commercial use in
the Great Smoky Mountain area of North Carolina. Its key role was to develop power sites that had been
owned by the Tallassee Power Company, which Alcoa had purchased in 1914. NP&L acquired the
hydroelectric systems at Mission, Franklin, and Bryson City, North Carolina. It later built and operated the
Glenville and Nantahala dams and powerstations. The first of these was completed in October 1941 with a
dam of 150 feet and a 21,600 KW capacity. The Nantahala facility began operation in July, 1942, with a
capacity of 43,200 KW and a 253-foot dam.50

                                                
    45Smith, 24; Carr, 18; 45.

    46Smith, 96; Carr, 93-94.

    47Carr, 94.

    48Ibid, 95-96; 106.

    49Carr, 100-102; Smith, 96.

    50Carr, 94-95.
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In addition to integrating backwards to produce the raw materials and energy required to make aluminum,
Alcoa also moved forward in manufacturing aluminum products. The company became involved in this
primarily to create a market for its product. When it initially created aluminum ingot in the 1890s, there was
little demand for aluminum. To work the metal into usable forms required the construction of special rolling
mills and other machinery. Early on, The Pittsburgh Reduction Company tried to persuade brass and steel
mills to roll aluminum sheets, but these manufacturers were reluctant to process a competing metal. So the
aluminum company established its own rolling mills. Likewise, it began manufacturing aluminum wire and
cable. Alcoa also was the first to extrude aluminum into usable shapes using hydraulic presses. Eventually,
the company became involved in the manufacture of cooking utensils, bottle caps, and aluminum furniture.51

Alcoa continues to be America's largest manufacturer of aluminum, and its operations in Blount County
employ over 2,000 workers.

3. Notable Early Companies - Carolina Power & Light Company

Carolina Power & Light Company (CP&L) was formed in 1908 with the mergers of the Raleigh Electric
Company, Cape Fear Power Company and Consumers Light and Power Company. This was accomplished
with the backing of the Electric Bond and Share Company, an electric holding and management company
that had previously been owned by General Electric. Electric Bond’s first transaction was the purchase of
the securities of the Raleigh Electric Company in 1905. In September 1906, Electric Bond purchased Cape
Fear Power, followed in November by the acquisition of Consumers Light and Power.52

The three companies were then consolidated into one. Improvements in and construction of transmission
lines began immediately. The first hydroelectric plant built in North Carolina had been built in Wake
County on the Neuse River near Milburnie. This plant had been constructed by the Raleigh Electric
Company ca. 1903 and was now part of the CP&L system. The Buckhorn Hydro Plant, constructed by Cape
Fear Power Company in 1907, now had CP&L lines connecting it to Raleigh, Sanford, and Jonesboro,
North Carolina. CP&L also rebuilt the Buckhorn to Fayetteville transmission line. Other plants in the system
included a 1,000-kilowatt steam plant in Raleigh and a 75-kilowatt plant at Sanford.53

CP&L also began acquiring smaller electric companies in the state. In 1911, the Oxford Electric Company
had been transferred to CP&L. That same year the North State Hydro Electric Company, financed by
Electric Bond, was formed to build transmission lines. This company was soon acquired by CP&L. In 1912,
CP&L acquired Asheville Power & Light Company as well as the electric system at Goldsboro, North
Carolina.54 

In 1916, CP&L acquired the Manchester hydroelectric plant on the Little River. The plant had been built in
1903 to sell wholesale energy to the town of Fayetteville. That same year, the company bought the
Milburnie plant, which had been operated under a lease from the Raleigh Ice and Electric Company; this
plant was dismantled two years later. As power demands increased in the state, CP&L directors authorized
the acquisition of sites on the Yadkin and Rocky Rivers.55 By 1918, CP&L had become a sizable company,
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supplying electric light and power in numerous cities on North Carolina. By 1926, CP&L customers had
grown to 19,800.56 Today, CP&L operates 19 power plants in North and South Carolina, and provides
power to 1.2 million customers.

4. Notable Early Companies - Duke Power Company

The Duke Power Company was North Carolina's largest producer of hydroelectric power in North Carolina
in 1940. The company operated ten hydroelectric plants throughout the state producing over 100 kw of
electricity. The Duke Power Company’s roots lay with three men: North Carolina tobacco heir James
Buchanan (Buck) Duke, W. Gill Wylie, an engineer and physician who was involved in the early
development of hydroelectric power, and William States Lee, an engineer from South Carolina. Wylie and
Lee had organized the Catawba Power Company in 1900 and in 1901, they were granted a charter by the
state of South Carolina to build and operate a hydroelectric station near Fort Mill. This plant supplied power
to the Victoria Cotton Mills at Rock Hill, using water to turn the generators brought from the waterwheels.57

By the end of 1904, transmission lines had been extended to the South Carolina towns of Rock Hill, York,
Clover, Fort Mill, and Pineville, and Charlotte, North Carolina.

Wylie, for whom Lee had built the Catawba plant, shared Buck Duke=s interest in hydroelectric power. Dr.
Wylie first met Buck Duke when he performed an appendectomy on him in 1899. In ensuing conversations
with the doctor, Duke asked about the Catawba Power plant and its success. Duke then requested that Wylie
bring Lee to him to discuss possible development of other similar hydro operations in the South. The result
of this meeting between Duke, Wylie, and Lee was the organization of the Southern Power Company, with
Mr. Duke raising the majority of funding. The company was founded on the idea of developing an entire
river valley into a hydroelectric system that fed a transmission network serving customers throughout its
territory.58

Buck Duke and his older brother Ben, in fact, had been following the development of alternative power
sources since the 1890s. In 1897, Ben Duke received a letter from a North Carolina entrepreneur discussing
the potential of using the Yadkin and Catawba Rivers for water power.59 By 1899, Buck and Ben Duke
organized The American Development Company to acquire land and water rights on the Catawba River and
other water sites in North and South Carolina.60

Large investments by both Duke and Wylie enabled Lee to purchase property on which to construct another
hydroelectric plant. On April 30, 1904, the Catawba Power Company=s Catawba Hydro Station began
operation on the Catawba River in York County, South Carolina. This company had been incorporated by
Dr. Wylie and his associates and was later bought by Buck Duke and dissolved. Nevertheless, April 30,
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1904 is seen as the birthdate of Duke Power Company.61 By July 1905, Southern Power Company, the
predecessor to Duke Power, was incorporated, with Buck Duke, his brother Ben, Dr. Wylie and his brother
Robert, and three others, as the first board of directors.62 The early concept for these hydroelectric plants
was unique in that it called for multiple plants to be linked through transmission lines in order to carry
power to an entire region as opposed to using one plant to power just one town.63

Southern Power built its first hydroelectric station, the Great Falls (South Carolina) Hydro Station in 1907.
It consisted of two concrete dams whose spillways directed water into the canal. The bulkhead at the
powerhouse had no spillway. The dams’ spillways, however, were located in the main bed of the river, over
a mile away from the powerhouse.64

By 1909, Southern Power had built the first double-circuit 100,000-volt transmission line in the country. It
produced 18,000 horsepower. The line ran 143 miles, from Great Falls Hydro Station to Greenville, South
Carolina.65 Two years later, a 10,000 horsepower plant had been completed at Rocky Creek, two miles
below Great Falls. Less than two years following Rocky Creek, Ninety-Nine Islands on the Broad River
added 24,000 horsepower to the company’s production output.66

In the early years of hydroelectric power in the Carolinas, Southern Power sometimes had difficulties selling
its power to the textile mills. Alternating current electric power had gained notoriety as being the source of
power used in many legal executions. Some mill owners therefore feared the use of electricity in their
operations. To encourage mill owners, the Duke brothers began to invest in mills in the Piedmont. This
financial backing from the Dukes' succeeded in promoting the union between the textile industry and the
hydroelectric companies as "New sources of power spawned new mills, and the South began to hum with its
newfound industrial activity."67

In 1910, J.B. Duke became president of Southern Power, succeeding Dr. Wylie. In the same year, the Mill-
Power Supply Company was created by Mr. Duke to sell equipment and supplies to textile mills in an effort
to convert the mills from steam to electrical power. Mill-Power served as Duke Power's purchasing agent
until 1989.68

Electric power had been originally developed for industrial uses only. But as more mill owners took
advantage of hydropower, they began to bargain with Southern Power to make hydropower available to the
residents of their mill communities. Residential electric power usage opened up new markets for Southern
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Power, beginning with household appliances. One of the first of these appliances powered by electricity was
the iron:

A Southern Power employee strapped a supply of them
[electric irons] on the back of his bicycle and sold them
door-to-door. He was the first appliance salesman for
the company, and his success with the electric iron was
the beginning of a whole new area of marketing.69

At the end of 1915, the first Southern Power hydroelectric plant in North Carolina, the Lookout Shoals
Hydro Station in Iredell County, was completed. Located on the east side of the Catawba River, it was the
first Duke plant to use vertical-shaft turbines.70

In July 1916, a series of cyclones and storms swept the Gulf coast of Alabama, resulting in overloaded
streams and rivers jumping their banks causing widespread devastation throughout the region. Floods on the
Yadkin and Catawba rivers and its tributaries washed out bridges, dams, and knocked down power lines,
bringing power service to a halt. A rebuilding program by Southern Power began after the flood with crews
working around the clock to bring power back on line.71 Over the next several years, Southern Power
constructed hydroelectric generating plants, transmission lines, and small stream stations. In the midst of
this flurry of construction by Southern Power, the Southern Public Utilities Company, founded in 1913,
served as the agency delivering electricity to businesses and homes.72

The subsidiaries of Southern Power were also busy building plants during the early 1900s. In 1919, the
Wateree Power Company began operation at the Wateree Hydro Station on the Catawba River near
Camden, South Carolina. The Dearborn Hydro Station began operation in 1923 and was operated by the
Great Falls Power Company. This was followed later that year by the Mountain Island Hydro Station, built
in Gaston County, North Carolina and operated by Catawba Manufacturing & Electric Power Company.
The Western Carolina Power Company built the Rhodhiss Hydro Station in Caldwell County, North
Carolina in 1925. Western Carolina also built the Oxford Hydro Station in 1928 in Catawba County, North
Carolina.73

In late 1924, the Wateree Electric Company became the Duke Power Company. By 1927, the Southern
Power Company and the Great Falls Power Company merged with Duke Power, followed by Southern
Public Utilities Company merging with Duke Power in 1935. This now combined the generating and
transmission operations with the retail distribution arm.74
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For two decades, Southern Power’s emphasis was on hydroelectric power. A severe drought in 1925 showed
that it was unwise to depend on the rivers in the Piedmont to supply the increasing electricity requirements
of the region. During the teens, engineer Lee had been constructing fossil fuel steam stations into the
Southern Power system. These included stations at Eno, Tiger, Mt. Holly, and Greenville, South Carolina.75

These stations were built to provide auxiliary power to the hydro plants and played a major role in the 1925
drought crisis. A few weeks before his death, Buck Duke authorized the construction of a steam plant and in
1926, the Buck Steam Station started operation. This plant burned pulverized coal, a first in the Southeast.76

One of the philosophies of James Duke for bringing hydroelectric power development in the Carolinas was
to bring industry to an impoverished region. Duke believed that the textile industry centered in Fall Rivers,
Massachusetts could be duplicated in the Carolinas. He persuaded several northern textile manufacturers to
move their operations south, where his hydroelectric plants could provide power to their plants. By 1927, his
power system provided electricity to 3,000 textile mills and twenty Carolina cities.77 Duke continued to
increase its size through acquisitions of additional power companies after World War II and construction of
additional coal-fired steam plants. During the 1960s and 1970s, the company built several nuclear power
plants in the Carolinas and is today is one of the largest energy producers in the Southeast.

5. Hydroelectric Power in North Carolina to 1955

Through the efforts of Alcoa, Carolina Power & Light, Duke Power, and other smaller companies, North
Carolina rapidly emerged as a leading producer of hydroelectric power in the 1920s. However, most of this
power went directly to industry rather than residential and commercial customers. A water and power
census in 1923 noted that since 1910, North Carolina had moved from twenty-third to tenth place in the
value of its industries and from nineteenth to fourth in crop value. The total horsepower for the state was
360,000 divided between Southern (Duke) Power Company, Carolina Power & Light, Alcoa, Blue Ridge
Power, and North Carolina Power. Thirty-two percent of this power was transmitted for use out of state and
thirty-one percent went to use in the reduction of aluminum at the Alcoa Badin plant. The remaining forty-
six percent went to private manufacturing in the state. Therefore, the only power available for use by the
public had to be generated by public utility companies.78

This census further estimated that at the current rate of growth and power usage, North Carolina would need
to increase its hydroelectric power capabilities. To further utilize the water resources of the state, the census
also observed it would be vital to develop water storage facilities, steam auxiliary plants, and
interconnection of power units. Storage reservoirs were vital to supply water in times of drought, for flood
control, and for river navigation. Since there was a deficiency in water storage facilities in the state, steam
power would be used in times of hydropower shortages. To further avoid power shortages, the power units
would be interconnected to distribute excess power to other plants in times of need.79 North Carolina
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continued to show tremendous increases in the power and transmission industry. From 1919 to 1923, the
total output of electrical energy had increased over 100 percent, while the total output for 1923 exceeded
one billion kilowatt hours.

The census predicted that the rate of power produced in the state would increase in the coming years
because the larger utility companies planned to construct several new waterpower developments.80 These
developments included the impoundment of rivers to create new reservoirs, and a steady supply of water
power. The North Carolina Geological and Economic Survey had investigated several potential sites for
hydropower facilities in Wilkes, Surry, Clay, Cherokee, and Randolph, Stokes, and Moore counties. The
survey had also determined that large, undeveloped power could be found on the Hiawassee, Nottely,
French Broad, Watauga, Toe, and New rivers in western North Carolina and on the Yadkin, Deep, Haw,
Dan, and Cape Fear Rivers in the central part of the state.81

By 1924, North Carolina hydropower plants were producing 540,500 total horsepower. Tallassee Power
Company (Alcoa), with the Badin, Yadkin, and Cheoah plants, was the largest producer. Next followed
Southern (Duke) Power Company, with the Bridgewater, Lookout Shoals, and Mountain Island plants and
Carolina Power & Light, who operated the Blewett Falls and Buckhorn Falls plants. Smaller companies
included Blue Ridge Power Company (Tuxedo and Turner plants), North Carolina Electric Power (Ivy,
Marshall, Weaver), Sandhill Power (Carbonton), Deep River Power Company (Lockville), and Roanoke
Rapids Power (Roanoke Rapids).82 In 1924, North Carolina ranked fourth in the United States in the amount
of developed waterpower.83

Throughout the decade of the 1920s, the South had emerged as a leading producer of hydroelectric power in
the country. The electric power production in the South increased by more than 700 percent from 1912 to
1929, while electric power in the rest of the country increased by 400 percent. North Carolina remained
fourth in the country in hydroelectric development with Alabama, South Carolina, and Georgia ranking
third, sixth, and seventh respectively. The use of interconnected transmission lines was also formulated in
the South, and in 1931 when North Carolina experienced a drought, water power from Alabama and
Tennessee kept power supplied to the state.

With the coming of the Great Depression, little new construction of hydroelectric plants occurred in the state
in the 1930s. However, with the outbreak of World War II the need for additional power spurred the
construction of both the Thorpe and Nantahala Hydroelectric Plants for Alcoa. Following World War II,
several additional dams and reservoirs were built in the state to provide both hydroelectric power and floor
control. By the mid-1950s however, other forms of energy such as steam power and nuclear power came
into favor over hydroelectric power. These new forms of electrical generation would surpass the use of
hydroelectric power to the point that by the mid-1970s, hydroelectric power provided only about five
percent of Duke Power's electricity. Growing environmental concerns over the continued damming of the
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state's rivers and streams also arose in these decades. The trend away from construction of hydroelectric
plants in North Carolina continued until the end of the century.

A comprehensive list of North Carolina hydroelectric plants known to be placed in operation before 1955
are located in Appendix A. Substantive data on the state's hydroelectric plants built prior to 1940 was
developed by Duncan E. Hay in his study "Hydroelectric Development in the United States, 1880-1940."
His list of operating and retired plants are located in Appendices B and C. Additional information from
other published sources was used to develop the list from 1940 to 1955.
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V. THE HYDROELECTRIC PLANTS OF ALCOA AND THE
NANTAHALA POWER & LIGHT COMPANY

═════════════════════════════════

The mountains of western North Carolina are rich in such natural resources as timber, wildlife, and one of
its greatest resources, water. Early settlers to the region quickly exploited the rich water resources they
found by constructing mills on the mountain streams. These machines ground grain and provided power to
belt-driven machinery. With the use of electricity spreading throughout the country, people began to look
toward water as a source to produce power.84 One of the first men in the region to experiment with electric
generation was C.J. Harris, from Jackson County. In 1909 Harris built a dam and small hydroelectric plant
at Dillsboro. This plant has been rebuilt and is now part of the NP&L system.85

Beginning in 1910, the Aluminum Company of America (Alcoa), began to acquire property in North
Carolina for its planned hydroelectric developments. Much of this purchased land included the headwaters
of the Tuckasegee, a large river with terrain that was ideal for a high-head hydropower plant. Alcoa gained
riparian and power rights along the mountainous waterways through the purchase of the Knoxville Power
Company and the Union Development Company in Tennessee, and the Tallasee Power Company in North
Carolina.86 In March, 1914, Alcoa began operations at its large new smelting plant at Alcoa, Tennessee, the
largest aluminum plant in the country.87

To supply the new Tennessee facility with power, Alcoa built its own dams and power stations along the
Little Tennessee and its tributaries. These hydroelectric developments include Cheoah, Santeetlah, and
Calderwood. The falling water from the dams flowed through the penstocks and into the turbines to create
electricity. The power then traveled from the powerhouses vias transmission lines to the reduction works at
Alcoa, Tennessee. Cheoah Dam in Tennessee was the first to be constructed, and began operation in April
of 1919. Its dam of 225 feet was the highest overfall dam in the world to date, and the powerhouse operated
at a 110,000 KW capacity. The Santeetlah Dam in North Carolina was completed in June of 1928 with a
212 foot dam. At this location a five-mile tunnel and pipeline were constructed for water from the associated
reservoir to travel to the powerhouse, which has a 45,000 KW capacity. The Calderwood Dam in
Tennessee, completed in April of 1930, has a 232 foot high dam and a 121,500 kv capacity powerhouse.88

In 1915, Alcoa purchased the floundering Southern Aluminum Company of North Carolina. The company
had initiated a smelting operation and waterpower site at Badin on the Yadkin River, located in the
Piedmont area of North Carolina. Alcoa completed a dam and powerhouse and the plant began operating in
July, 1917. Later dams were constructed at Yadkin Falls in 1919, and High Rock in 1927.89 
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In 1929, the Nantahala Power & Light Company (NP&L), a wholly-owned Alcoa subsidiary, was formed.
NP&L served as a public utility company that provided electric power for residential and commercial use in
the Great Smoky Mountain area of North Carolina. Its key role was to develop power sites that had been
owned by the Tallassee Power Company, which Alcoa had purchased in 1914. NP&L's first operations
began in August of 1929 in Robbinsville, North Carolina providing power to 86 customers. Later that year,
the company acquired the distribution system for the town of Andrews and the Mission Dam and
Powerhouse which was built in 1924. The main company office was first located at Bryson City but moved
to Franklin in 1937.90

Over the next several decades, the NP&L acquired a number of small dams and powerhouses in the region,
and constructed others. The Franklin Hydroelectric Plant was acquired by NP&L in 1933. Built in 1925, the
dam and powerhouse supplied electricity to the municipal customers of Franklin. By the time of the
Depression, the town had sold the facility to Northwest Carolina Utilities, who let the plant fall into
disrepair. In 1933, Northwest Carolina let the plant revert back to the town. In May of that year, the
management of the plant was taken over by NP&L, and in November of 1933 the company bought the plant
from the town.

During the 1930s and 1940s, Alcoa came to work closely with the newly formed Tennessee Valley
Authority (TVA), a governmental authority which focused on power development and flood control in the
entire valley of the Tennessee River and its tributaries, which include the Little Tennessee River. Having
been operating in the area for twenty years, Alcoa had obtained over 200 miles of land along the Little
Tennessee River and its tributaries. This included large amounts of land in the Fontana basin, where TVA
planned to construct a large dam. Alcoa and TVA worked out an agreement in which Alcoa relinquished its
properties in the Fontana region (a tract of close to 15,000 acres) as well as the engineering data it had
assembled on dam construction for the area. TVA then agreed to construct a large dam and reservoir that
would regulate the flow of water to Alcoa's Cheoah and Calderwood hydroelectric systems further
downstream.91

With this agreement, Alcoa's water power operations became integrated with those of TVA. The Fontana
dam was completed in 1942 with a height of 477 feet and a capacity of 202,600 KW. Working together, the
company and government agency were able to create the "maximum production of electric energy from the
available water power" in the region.92 The agreement between the two organizations and the construction
of Fontana Dam were spurred on by the growing need for hydroelectric power brought on by World War II.

The beginning of World War II accelerated Alcoa's development of hydroelectric power in western North
Carolina. When President Franklin D. Roosevelt ordered the War Department to send B-17 Flying
Fortresses to England, he was dismayed to learn that the United States had only 49 bombers fit to fly. The
nation then began a program of increased aluminum production and by the end of 1940, construction of the
Glenville (Thorpe) and Nantahala plants had already begun.93
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Begun in the late 1920s, construction of the Nantahala Dam by NP&L was suspended with the coming of
the Depression. Work began again in 1940, and by June of 1942 the dam and powerhouse was completed. It
was the company's second largest dam with a 251-foot rock-fill and a sloping earth core dam that proved to
be economical and reliable and served as a model for later design and construction techniques at NP&L.
Completion of the Nantahala facility was followed by the construction of the Glenville (Thorpe)
Hydroelectric Plant in 1942. When the dam was dedicated its 1,462-acre lake was full. Three and one-half
miles of tunnel and pipeline at the intake at the reservoir carried water to the powerhouse, 1,200 feet below
the lake.

In addition to the construction of the Nantahala and Glenville (Thorpe) facilities, NP&L purchased the
Bryson City electric power system in 1942. Built on the Oconaluftee River, it consisted of a multiple arch
type concrete dam, 241 feet long and 34 feet high; a brick power house that contained two hydroelectric
units of 700 hp capacity each; a 6.6 mile, 12 kv transmission line running from the Bryson City Plant to
Cherokee, North Carolina; a distribution system in the Town of Bryson City to Substation Bryson City; and
a 60 year franchise granting NP&L exclusive rights to operate the distribution system. At the time of
acquisition, 704 customers received power from this system.94

After World War II, NP&L, with its transmission and generating systems completed, began a program of
rural electrification. From the close of the war till 1952, company crews built an average of 144 miles of
distribution lines per year. By 1952, NP&L served 95% of area residents in its service area, with a customer
base of 8,373. To provide additional power to its system, NP&L built a number of small dams and
powerhouses in the late 1940s and early 1950s.

Construction on the Queen's Creek plant by the NP&L began in 1947. An earth and rock dam and spillway
was completed, and a powerhouse was built near the Nantahala Powerhouse. To provide more water for the
Nantahala complex, NP&L had built two small dams at White Oak Creek and Dicks Creek in 1949, whose
discharges diverted into the Nantahala tunnel. The Dicks Creek Dam was made of concrete and stood 12
feet high and 50 feet long. The dam at White Oak Creek was concrete, 110 feet long and 15 feet high.95 A
small diversion dam known as Diamond Valley Dam was also built in 1949, and directs water into Dicks
Creek.

In 1949, construction began on the Tuckasegee Development, on the West Fork of the Tuckasegee River,
0.45 mile downstream from the Thorpe (Glenville) Powerhouse. Plans called for a concrete arch dam 58 feet
high and 324 feet long; a 13-foot diameter tunnel; a powerhouse; and a transmission line to the Glenville
Power House. In April of 1949 work was completed on the plant and it went into operation in May of 1950.

Construction also began in September of 1950 on the Cedar Cliff Hydroelectric Plant on the East Fork of the
Tuckasegee River, 2.3 miles upstream from Tuckasegee, North Carolina. The plant contained an earth and
rock fill dam 170 feet high and 580 feet long, a 15-foot diameter tunnel, and a powerhouse. The generator is
a vertical turbine at 170 feet head. A 66 kv transmission line connected the plant to the Thorpe Powerhouse.
The tunnel that was used for diversion during construction became a permanent power tunnel. Work on the
plant was completed by 1952.96
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In 1957, NP&L purchased the Dillsboro and Sylva Electric Light Company. The plant, originally built in
1913, consisted of a concrete dam ten feet high and 230 feet long, a wooden frame metal powerhouse with
two generators that served around 2,200 customers in the towns of Dillsboro, Sylva, and Webster. This plant
was badly damaged by a flood in 1940 which washed away most of the powerhouse. When NP&L acquired
the plant, it was out of service. Company employees rehabilitated the equipment and increased the dam by
two feet. The plant was put back into operation in January of 1958.97

During the 1960s, NP&L continued to be an important supplier of electric power in the region. In 1971, with
customer growth making it impossible to meet demand, NP&L began purchasing power from the Tennessee
Valley Authority. A new era at NP&L began in 1988 when Duke Power Company purchased NP&L from
Alcoa. Duke then began upgrading the NP&L system, and in 1991 the NP&L system was connected to
Duke's at Tuckasegee.98

In 1997, NP&L moved into new corporate headquarters in Franklin. By this time, the automation of its
hydroelectric plants had been completed. In 1998, NP&L became a division of Duke Power. Today, Duke
Power - Nantahala Area serves around 58,000 customers in six counties in southwestern North Carolina,
and border sections of Tennessee, Georgia, and South Carolina.99
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VI. HYDROELECTRIC POWER AND NATIONAL REGISTER
ELIGIBILITY

═════════════════════════════════

1. Significance of Hydroelectric Power in North Carolina

Generally, hydroelectric power plants can be significant under National Register criteria A, B, and C. These
facilities will most often have the potential to be significant under National Register criterion A in the
categories of Commerce, Engineering, Military, Industry, and Social History. Under National Register
criterion B, hydroelectric power plants may be significant for their association with a master builder,
architect, engineer, or person of particular influence or vision. Hydroelectric power plants may also be
significant under criterion C for their architectural design or engineering components.

Criterion A - Significance in Engineering

Hydroelectric plants may be significant for their engineering design or internal components. A hydroelectric
plant may be significant for an innovative overall plan and design, as illustrative of advances in technology,
or for its construction design. An example of significance in engineering is the Walters Hydroelectric Plant
on the Pigeon River in Haywood County. Built by the Carolina Power & Light Company in 1930, this plant
was identified in 1995 as significant in engineering for its overall design.100 The dam's site posed a number
of engineering challenges for its construction, and the complex is also distinguished as having one of the
highest heads in the state. In addition to its determination of eligibility for the National Register, this plant
has been designated as a North Carolina Historic Civil Engineering Landmark.

In 1999, the Thorpe Dam was also identified as significant in engineering for its overall design.101 This earth
and rock dam was the first in the nation to utilize safety fuse plugs at its spillway entrance. Safety fuse plugs
are essentially small earthen dams which are designed to fail progressively in case of a major flood. These
devices helped to increase dam safety and prevent sudden flooding below the dam. Further review and
research on additional hydroelectric plants in the state may identify additional properties which are
significant for their engineering design.    

Criterion A - Significance in Military

Hydroelectric plants in North Carolina may be significant for their pivotal role in supplying power for
important defense industries prior to 1955. The most obvious example of this role of hydroelectric power is
the construction of the Nantahala and Thorpe (Glenville) projects from 1940 to 1942. These hydroelectric
plants were built in direct response to concerns over the availability of aluminum production at the Alcoa
facility near Maryville, Tennessee. Alcoa was the principal producer of aluminum which was a vital
component in the military. Aluminum was used in the production of aircraft, shipbuilding, and other
essential weapon systems. 

The necessity for an increase in aluminum production at Alcoa was apparent by the late 1930s, and the
Nantahala project was begun in response to this need. Following Pearl Harbor, America's need for
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aluminum greatly increased, and Alcoa built a new plant in 1942 to fulfill these demands. This requirement
for additional electrical power for the Alcoa complex led to the construction of the Thorpe plant in 1942.
The construction of the Nantahala and Thorpe Hydroelectric Plants are directly tied to the country's military
efforts of World War II, rather than simply an increase in overall industrial production. Upon their
completion, Alcoa described the electricity from these plants as going directly into bomber production at
their plants. Additional hydroelectric plants in North Carolina may also be identified as significant in the
country's defense prior to 1955.

Criterion A - Significance in Commerce and Industry

Hydroelectric power had an interrelated impact on the growth and development of commerce and industry
in North Carolina. The availability of electrical power led to a dramatic increase in industrialization in the
state, particularly in the textile, furniture, and tobacco industries. The development of these industries in
turn, led to the creation of hundreds of related businesses supplying the goods and services of these
industries to consumers.  

The industrialization of America began with the advent of machines powered by steam and coal, but
industry took a dramatic leap forward with the availability of affordable electric power from utilities. Prior
to the widespread use of electricity, industries depended on complex systems powered by steam, coal, or
small electrical motors for their production. The Report on Manufacturing Industry in the United States at
the Eleventh Census:1890, reporting on the year 1889, stated that 208 out of 360 industries used stationary
electric motors.102 Even with more than half of America’s industry creating products with the aid of the
motors, many industries were limited by the power sources of these motors. Power, such as steam, adversely
affected the size, location and design of factories and machines.103 Before electric power, most factories
required a prime mover such as a water wheel or steam engine. This source of power turned "line shafts"
with pulleys and leather belts. The shafts were often three inches in diameter, suspended from the ceiling
and ran the entire length of the building. Power was distributed to other floors via holes in the ceiling.
Because these shafts were a fire hazard many factories opted to build expensive belt towers. The entire
system worked continuously throughout the building no matter what machines were in use or disuse. If any
problems occurred with the system, a full room of machines or the entire factory shut down until repairs
could be made.104 In addition, regular maintenance of the system was time consuming.105 

At the turn of the century most factories depended on this costly and cumbersome power from steam or
coal. Only four-percent of manufacturing power came from electricity.106 However, by the 1920s, more than
half of industry used electricity.107 In 1920, manufacturing was the largest user of electricity in the United
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States economy.108 In North Carolina, textile mills supplied with electric power grew from thirteen to three
hundred in just twenty years.109 The advent of electricity in manufacturing had a positive impact, however;
many manufacturers continued to use electricity in the same way as they did coal and steam, as a direct-line
system. Electricity truly became an asset to manufacturing when affordable electricity via utilities became
more prevalent around 1910. Companies such as Southern (Duke) Power, Carolina Power & Light, and
Alcoa were all major suppliers of hydroelectric power to North Carolina's industries during these years. In
the book, The Bright-Tobacco Industry 1860-1929, the author directly credits Southern Power Company
with North Carolina's tremendous industrial growth. "That James B. Duke's project in the development of
hydroelectric power in the Carolinas aided in the remarkable growth of the southern textile industry is a
well-known fact. Certainly the period of greatest expansion came after this prodigal outpouring of tobacco
wealth into the formation of the Southern Power Company."110 

Electricity spread quickly throughout North Carolina's industries because of the benefits in cost and
efficiency. First, factories received more energy for their dollar with electricity. Steam generated a great deal
of energy loss through condensation and inefficient belts and shafting. Within the state, cotton
manufacturers saved five million dollars per year by not using the coal and boilers necessary for steam
plants.111 Second, electricity resulted in more efficient machines. Individual machines could be shut off and
motors could be directly incorporated into a machine or tool. Third, electricity meant that factories could
greatly enhance mass production and batch processing. The layout of workspace could be efficient without
the limitations of placing machines near belts and shafts.112 

Electric power combined with North Carolina's improved transportation, mild climate, abundant labor, and
proximity to raw materials, such as cotton, tobacco and lumber placed North Carolina in the lead for
industrialization in the Southeast. By mid-century, it became the largest producer of cotton textiles, tobacco
products, and wooden furniture in the country.113 The state experienced dramatic increases in
manufacturing, and labor and wages between 1900 and 1951. In 1900, the value of manufacturers was $95
million, but by 1951 it increased to $6.1 billion. Industrial laborers also increased from 70,750 to 402,631
during the same period. Wages increased from $1.4 million to $788 million.114 Individual industries also
experienced dramatic increases. The tobacco industry was valued at $16 million in 1900 and $1.2 billion in
1951. Textiles rose from $30 million to $2.6 billion during the same period.115 
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These increases would not have been possible with power derived from steam, coal or even direct-line
electric motors. It was the advent of affordable power from a central location, such as Southern Power
Company or Carolina Power & Light, that enabled North Carolina’s factories to grow and become more
efficient producers. In addition, electricity opened the door for new types of manufacturing to experience the
benefits of industrialization. Electricity changed North Carolina’s place in the southeast from a producer of
raw goods to a leading industrial force. 

An example of a hydroelectric plant's contribution to industry was the Badin Works in Stanly County.
Developed in the early 1900s, the Narrows Hydroelectric Plant was built for the smelting of aluminum.
Acquired by Alcoa, the dam and powerhouse were completed in 1917, and over the next decade this
industry employed over one thousand men and women. The Narrows Dam and Power Plant Complex was
listed on the National Register in 1983 for its significance in the industry. 

A - Significance in Social History

Hydroelectric plants in North Carolina gradually brought electric power into the cities and rural areas of the
state. The widespread use and availability of electricity changed many aspects of everyday life. The impact
of electricity on the social fabric of the South in general, and North Carolina in particular, has been the
subject of increasing study in recent decades. The coming of electricity transformed many aspects of
everyday life such as farm operations, food storage and preparation, and healthcare. Electricity's role in the
urbanization of America is also significant. Because of the potential importance of hydroelectric power in
social history, this category of significance is explored in more detail than the other categories in this study.

In 1910 more than half of the American population lived on farms, and only small towns and urbanized
areas had been served by electricity.116 Yet, the management of utility companies chose not to extend their
lines out to these families because they did not feel it would be profitable. Farms were spread out and people
were gradually leaving rural areas for the cities. Utilities believed there was no profit to be had by extending
power lines into such hard to reach areas, for such a small customer base. Ten years later, the same thinking
continued to prevail, placing rural America far behind its European counterparts. In Europe, more than two-
thirds of German, French, Dutch and Scandinavian farmers were working with the aid of electricity.117 In
that same year, only 600,000 American farms were electrified, and the majority of those were in the
northeast and far west.118  As late as 1934, ninety-six percent of southern farms still did not experience the
benefits of electricity.119 

Most farmers expressed a willingness to incorporate electricity into their daily routines. One farmer whose
house was near an electric line but not close enough to connect in, built a new foundation and moved his
house.120  Farmers, who could afford it, generated their own electricity with water motors, small private
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dams, and gasoline or kerosene powered systems.121 These means of electricity were limited. They did not
have the power to run machinery 24-hours a day or to electrify both the barn and home. In addition, farms
capable of providing their own electrification were privileged and few. 

The formation of the National Electric Light Association in 1910 was the first attempt to help the plight of
farmers but little was done until the 1930s. It was the lean-times of the depression and the social and moral
views of Franklin Roosevelt that helped focus attention on rural electrification. Roosevelt viewed farms, not
only as the producers of goods, but also as the producers of America’s moral center and the backbone of
democracy.122 That moral foundation was under siege, largely due to the Depression, America’s farms were
undergoing a transformation. Children, who once worked the farms with their parents, moved to the cities
for greater job opportunities and a higher standard of living. Farm couples, ready to retire, chose to retire to
the city in order to also reap the benefits of modern conveniences after a lifetime of backbreaking labor. 

Roosevelt, and others, feared this flight from rural to urban communities and the possible negative changes
it would bring to American society. In addition to his goal to assure the nation’s moral future, Roosevelt felt
it was important to provide everyone in the country with a minimal standard of living and rights.123 In
response, he created the Commission on Country Life to determine what could be done to curb the exodus
from farms. The Commission concluded that the best way to encourage people to choose an agricultural
lifestyle was by making rural life as attractive as urban life. And to do that meant offering the type of life
people could find in the cities.124 

Roosevelt took his second step in 1934 with the Tennessee Valley Authority Act, an experiment with which
Roosevelt hoped to develop the rural Tennessee Valley, raise its standard of living, and provide electric
power for seven states in the southeast. A year later, he created the Rural Electrification Act, designed to
make electricity more accessible to the isolated and low-income rural areas. The REA offered low-interest
loans to rural cooperatives, which would provide electric power at prices the farmers could afford.125 In
order to receive an REA high-line, interested residents needed only guarantee that at least three families per
mile would use the line. A non-REA line could cost a family as much $2000, but an REA line with its
cheaper cost and split bill between at least three families, might only cost each family as little as $333. This
was still a sizable sum for most families so the REA also offered loan plans, not only for the line, but also
for wiring their homes and farm buildings, and for buying appliances and equipment.126 Just one example of
the REA’s success is evident in education. After five years of the REA 12,000 rural schools boasted electric
power.127 

                                                
    121Nye, 294-5.

    122Nye, 88.

    123Nye, 304.

    124Katherine Jellison, Entitled to Power: Farm Women and Technology, 1913-1963.  (Chapel Hill &
London: The University of North Carolina Press, 1993), 2-3. 

    125Russell Mills and Arun N. Toke with Susan Mills, Energy, Economics, and the Environment. 
(Englewood Cliffs, NJ: Prentice-Hall, Inc., 1985), 367.

    126Jellison, 99.

    127Nye, 322.



NRHP Eligibility Study of Seven Hydroelectric Projects in the Nantahala Area, North Carolina 32

Electricity on the farm was a major event that dramatically changed people’s lives. In 1958, Paul Tidwell,
manager of Merewether Lewis Electric cooperative, which served Middle Tennessee, remarked on how
electricity impacted rural areas. "There has been a revolution in living standards of the city homes in the
Tennessee Valley, but it's been nothing like the revolution in the rural home. There, 100 years of normal
change and progress have been compressed into 25." In 1964, Aaron Jennings of Lincoln County,
Tennessee remembered that, before electricity, babies were born by kerosene lamps. He would start his
workday in the milking barn at 4 am with a lantern.128 Women in Iowa remarked in a survey that the
acquisition of electricity was the "most significant change in their lives Χ outdistancing even the impact of
gasoline tractors."129 In 1937, Alice Cole of Boone County Iowa said in "Wallace's Farmer," "electricity has
completely changed our home."130

The most immediate result of affordable and obtainable electricity was simply the change created in a farm
family's daily life and work routine. In the late 1930s the difference in lifestyles between rural and urban
areas was dramatic. Farmers lived the same way as Americans did in the 18th and 19th centuries.131 In the
Tennessee Valley only 1% of farm homes had indoor plumbing.132 Union County, Tennessee had no
electricity at all in 1926.133 People hand-pumped water and heated it on wood or coal stoves. The average
farmhouse used 40 gallons of water per day.134 Just one cow required about 25 gallons of water a day. A
United States Department of Agriculture report estimated that 10 hours per week was spent pumping and
transporting water on rural farms.135 

Electricity most notably benefited the farmer in time and labor saved. A Tennessee Valley study stated that
electric lights gave the farmer an extra two to four hours of work a day.136 For instance, it might take
someone all day to pump enough water for a herd of cows as opposed to an electric pump that could provide
1,000 gallons a day.137 Electricity cut milking time in half. Before electrification, milk was poured from a
pail to a forty-quart can and kept in the icehouse. Ice had to be harvested in the winter and packed in
sawdust for the summer. The equipment had to be cleaned with hand-pumped water that was first boiled in
the kitchen. A half-hour each day was spent separating cream. After the introduction of electricity, a farmer
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cut his milking time by 50% with electric milking machines. The milk did not have to be hand transported
but was pumped directly to tanks and then to trucks. Equipment was sterilized with electrically heated
water.138  Hand operated devices such as gristmills and feed cutters were replaced with motors. An electric
clothes washer could save twenty, 8-hour workdays per annum over a washboard.139 Electric motors
replaced hand-operated machinery such as gristmills and feed cutters. Electric fences replaced barbed wire.
Electric ranges replaced wood and coal stoves. Electricity permeated just about every task on the farm in the
home.

In addition to a more efficient workday, electricity provided the farm family with improved health.
Electricity meant the advent of indoor plumbing, which meant people bathed more frequently. The privy
was often the cause of typhoid, dysentery and gastrointestinal disease. North Carolina's privies were a prime
breading ground for hookworm, which created anemia and loss of energy and strength.140 Electricity even
changed the farmer's diet. During the state's long hot summers, rural families depended on foods such as
salted fatback, cornmeal and molasses since they did not need to be kept cool. These foods lacked essential
vitamins resulting in fatigue and a deadly disease called pellagra. A poor diet also affected pregnancies,
causing stillbirths, deformities, low intelligence and premature babies.141 Refrigeration improved the family
diet, decreased the amount of waste, and decreased the possibility of disease.142 

Electricity changed the look of the farm. In came power poles and out went many smaller support buildings.
Indoor plumbing replaced privies. Refrigeration replaced smokehouses and springhouses. In addition, with
irrigation systems, farm families could nurture green, grassy lawns and landscaping.    

Electricity had an indirect effect on some rural communities. In areas where dams developed to create
electricity, incomes and private industry greatly increased. The Tennessee Valley region is a good example.
Between 1933 and 1951 the per capita income of the nation increased by 330%. For people living in the
TVA regions it increased by 477%. Between 1933 and 1950, the national increase of employees in private
industry was 88%. In the TVA regions it was 105%.143 

Electricity may also have changed farm family's views on how they lived and how they desired to live. The
REA and utility companies bombarded rural families, especially women, with advertisements touting the
wonders of electricity and electric appliances. The REA considered women to be key components of their
plan since women created the standard of living for their families.144  Advertisements, pamphlets and posters
educated women about labor saving devices that they may not really have considered a need for previously.
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Originally rural areas were denied the benefits of electricity because of their low-profit potential. The fears
created in the nation, by the Depression, changed people's perceptions and focus to the extent that the
government stepped in to assure rural areas electrification. Electricity forever changed rural life both in very
tangible ways such as work habits, increased health, view of the rural landscape, finances, and standard of
living. Electricity impacted farming communities in less tangible ways as well, giving the farmer a sense of
place in society, changing the purpose of farms from family homes to businesses, and changing the farmer's
role from family provider to business man.

NP&L was one of many North Carolina electrical companies which helped to bring about this social
change. After 1945, NP&L extended its power lines into the rural sections of the counties it served. This
was made possible by the construction of hundreds of miles of transmission lines throughout the area, and
by increasing power from its plants such as Mission, Bryson City, Franklin, and Highlands. For example, in
Jackson County there were 110 NP&L customers in 1945. By 1951, the number of customers had increased
to 1,561 and many of these were in rural areas.145 In August of 1952, NP&L completed transmission lines
into the Big Cove Community of the Cherokee reservation. Because this community was so remote, the
Cherokee Tribal Council agreed to clear a 40 foot right-of-way and erect the poles themselves. This finally
resulted in electric service to the community which was "anxious to enjoy the conveniences made possible
by electricity."146 Through these and other projects, NP&L was able to serve 95% of area residents by 1952,
and increase its customer base to 8,373.

B - Significance of an Individual

Hydroelectric plants in North Carolina may be eligible for the National Register under criterion B for their
association with a significant individual. This may include an individual important in the early growth and
development of hydroelectric power in the state. Significance may also be associated with a notable
designer or engineer who developed plants on a local, state, or national level. No hydroelectric plants in
North Carolina are currently listed on, or determined eligible for, the National Register under criterion B.
Further research and analysis of the state's hydroelectric plants may identify such properties under this
criterion.  

C - Significance in Architecture

Hydroelectric plants in North Carolina may be significant for their architectural design. Architectural
significance may be based on the design of a component such as the powerhouse or dam. Such properties
may be particularly notable examples of an architectural style or possess notable detailing. Associated
buildings and structures such as worker's dwellings or gatehouses may also collectively or individually
possess architectural significance within an overall planned development.

Architectural significance may include properties which are recognized for their overall design or individual
elements. Representative of such recognition is the Hiwassee Dam in Cherokee County, which was included
in a National Trust study in 1988. The Hiwassee Dam was built in 1940 by the Tennessee Valley Authority
on the Hiwassee River. The dam was designed in the Art Moderne style by Roland Wank, and it is
considered an excellent example of the use of this style for a powerplant site.147  Architectural significance
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was also identified as one of the criteria for listing the Narrows Dam and Power Plant Complex on the
National Register in 1983. Designed in the Spanish Revival style, the powerhouse was regarded as a notable
example of this style in its adaptation for an industrial building.

Other powerhouses surveyed in the state have been identified as possessing similar design characteristics
and detailing. Powerhouses built from the 1910s into the 1930s were generally built of brick construction
with large multi-light steel windows. Most were built in rectangular forms with minimal architectural
detailing. Others were built with design influences of the period including the Colonial Revival and Gothic
Revival styles. Such powerhouses which retain integrity will likely be significant under criterion C as
reflecting regional approaches to the design and construction of this property type. Using this standard, the
Walters Hydroelectric Plant in Haywood County was identified as eligible for its architectural significance
in 1995. Similarly the Franklin and Thorpe Powerhouses were also identified as potentially eligible in
previous countywide surveys. The Franklin Powerhouse was designed with the influences of the Colonial
Revival style in its arched windows and overall design, while the Thorpe Powerhouse displays Gothic
arched windows in its design.

Architectural significance may also be associated with other property types such as associated dwellings or
worker's housing. Such properties may qualify either individually or as an historic district. Representative of
this approach is the determination of eligibility under criterion C for the Waterville Village at the Walters
Hydroelectric Plant. This village is composed of eight residential buildings constructed in 1930 as part of
the Walters complex. Other similar housing units are associated with other surveyed hydroelectric plants.
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2. Hydroelectric Power Property Types and Registration Requirements

Within the context of the Development of Hydroelectric Power in North Carolina, ca. 1900-1955, are a
number of identifiable and consistent property types. These property types are essential to the production of
electric power, and will generally include powerhouses, dams, pipelines or tunnels, penstocks, gatehouses,
and transmission lines. Other associated property types may include worker's housing, support buildings and
structures, and transmission lines. 

Registration requirements for these property types provide specific information that can be used to evaluate
pre-1955 hydroelectric plants and their components. This evaluation includes a property's retention of
integrity, and significance within the historic context.  

A. Property Type - Powerhouses

Powerhouses are the buildings that contain the generators, turbines, and control equipment of hydroelectric
systems. Powerhouses are typically of brick or reinforced concrete construction over a steel frame. A few
examples will have concrete block or terra cotta tile cladding over steel frames. Gable or hipped roofs, some
with ventilating clerestories, are found on early powerhouses, but those constructed from the 1910s on
typically have flat parapetted roofs. Crane clearances, which were required for dismantling and hoisting
generators and turbines, were used to calculate minimum wall heights.

The architecture of powerhouses varies from simple utilitarian buildings to designs in popular styles of the
pre-1955 period such as Colonial Revival, Spanish Revival, and Art Moderne. It was routine for
powerhouses to be built with expansion in mind. Foundations contained spaces for additional generating
units, and temporary end walls enabled the structure to be extended as needed. Because of the large floor to
ceiling heights required to install and move turbines and other equipment, most powerhouses were built with
large expanses of wood or steel windows to bring natural light into the interior. Rooms to house
transformers are found in early plants. Powerhouses constructed after 1913, however, typically used outdoor
transformers and switchyards to accommodate increased line voltages.

The main equipment within powerhouses are the turbines, generators, and switchboards that transform the
power of moving water into electrical energy. The majority of hydroelectric facilities in the United States,
especially those with high heads, have mixed flow or Francis-type turbines, which combine inward and
axial flow. Early units are commonly enclosed in cylindrical plate iron cases called "boilermakers," and
duplex or paired units have "camelback" cases. Multiplex runner units are common. In the 1920s, plate steel
scroll cases became common. Low and moderate head plants often have spiral passages directly cast within
the powerhouse substructure.148 

Developed in the late 19th century, the Francis style turbine was manufactured in several patented varieties.
Among the companies that sold this equipment were James Leffel of Springfield, Ohio, which offered the
Hercules, Victor, and Samson turbines; and Dayton Globe Iron Works, whose line consisted of the
American, New American, Standard New American, Special New American, and Improved New American.
Other companies were Holyoke Machine Company; Stillwell-Bierce; J. & W. Jolly Company; and Ridson.
Independent designers included Swain and John B. McCormick.
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Stock pattern turbine designs were used in low and medium head installations in the 19th century, but the
demands of larger 20th century high head plants called for custom designed units. Horizontal shaft multiple
runner turbines were common around the turn of the century. Plants that were established in the late 1910s
and on typically have vertical units that are attached to generators via large capacity vertical thrust bearings,
which are often referred to as Kingsbury bearings. Beginning in 1929, low head installations began to use
propeller or Kaplan type turbines.

Early in hydroelectric development, most installations had stock horizontal shaft generators that produced
sixty cycle, three-phase alternating current. With the shift to vertical shaft configurations in the early 20th
century, "umbrella" settings came to be the norm in low and medium head installations. This configuration
consists of "a thrust bearing mounted on top of, or immediately below, the generator shell, supplemented by
one or more guide bearings between the generator and water turbine."149 A constant supply of direct current
(DC) electricity is supplied to the AC generators by an exciter, or DC generator, that is directly connected to
the turbine shaft. Plants constructed after 1920 often have M-G sets or motor-generator units, which use
electricity from the outside system to power an AC motor connected to a DC generator.150

To control the flow of water through the turbines, early hydroelectric plants used mechanical cylinder gates.
During the first decade of the 20th century, the industry shifted to wicket gates, which have pivoting guide
vanes that both direct and control water flow. Around this same time oil hydraulic systems were coming into
use to control speed. A variety of manufacturers produced these units or governors, including the Allis
Chalmers and Pelton corporations. However, the Woodward company of Rockford, Illinois, dominated the
market and introduced electric flyball drives through the use of permanent magnet generators (PMG). As
these allowed the governor to be located away from the waterwheel, Woodward introduced "cabinet"
governor stands that could be located anywhere on the generator floor.

In addition to the turbines and generators, powerhouses also contained electrical switchboards to regulate
the current and water flow. These early switchboards were generally manufactured by Westinghouse or
General Electric and have proved to be durable. Although some of the original wiring and elements have
been replaced, switchboards installed in the 1920s such as at Franklin and Bryson City remain in operation.

Registration Requirements

Powerhouses will be significant under National Register criterion A if they made a substantial contribution
to the commercial or industrial development of a community or region. Powerhouses will also be significant
under criterion A if they were part of the growth and development of community and rural electrification in
the state before 1955. Powerhouses will also be significant under criterion A for displaying innovative or
technologically advanced engineering characteristics or components. Powerhouses will be significant under
National Register criterion C if they are notable for their overall architectural design, or as exemplifying a
particular national or regional style.

To be considered eligible, powerhouses must retain various aspects of integrity. These aspects include:

! Location - A powerhouse must be located at its original site.

! Design - A powerhouse must retain the majority of elements of its original design.
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This will include original exterior materials and detailing. Of particular
importance to powerhouse designs are the large window bays to illuminate
the interior. These window bay openings must be retained with original
windows or with windows which approximate the appearance of the
original windows. Powerhouses should retain original exterior doors, or
doors which are similar in design to the original. The interior open floor
space of a powerhouse must be retained with few added partition walls.
Interiors must retain original floor to ceiling heights.  

! Setting - A powerhouse's original physical setting must be intact. This will
generally include a setting adjacent to a watercourse, or at the base of a
reservoir. Post-1955 buildings and structures adjacent to a powerhouse
must be at a minimum and not disrupt the overall original setting of the
powerhouse.

! Materials - A powerhouse must retain the majority of its original exterior and interior
construction materials. This will include original exterior siding or
masonry, original windows or appropriate replacement windows, original
doors or appropriate replacement doors, and original decorative detailing.
Interiors should retain the majority of original floor, wall and ceiling
surfaces. Powerhouse eligibility will be enhanced if the interior retains
original turbines, generators, or switchboards. However, if these elements
have been replaced, a powerhouse will remain eligible if the other design
attributes and materials are intact.   

! Workmanship - A powerhouse must retain the qualities of workmanship which were
imbued in its original design and materials.

! Feeling - Powerhouses must retain a sense of time and place from its period of
construction. 

! Association - Powerhouses must be able to retain sufficient characteristics to link the
property with its role within the context of hydroelectric power.

B. Property Type - Dams

Early hydroelectric plants often used existing dams for their projects. Dam construction in the 19th century
included those made of masonry, earth, and timber. As hydroelectric power became a viable enterprise,
dams were constructed solely for this purpose. Concrete and timber dams were also constructed in the late
19th century for use at hydroelectric plants. A few examples of timber crib dams were also built during the
1890s. Common dam designs include thin arch dams, which transfer thrusts to abutments. The use of steel
in dam construction also came into play in the late 19th century, but it did not come into general use.

A number of hydroelectric facilities built in the early 20th century feature reinforced concrete slab and
buttress dams. This design patented by Frederick Ambursen distributes the weight of the water across an
inclined upstream face. The design calls for a row of triangular buttresses that support cast-in-place
reinforced concrete slabs, and typically has a curved sloping downstream spillway that carries water from
the crest. This design created a "shell-dam" with a hollow core between the buttresses. Some power
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companies who used this design elected to install the facility's powerhouse inside the dam's hollow interior
rather than build a separate structure.151

Another common dam design is a multiple arch dam created by John S. Eastwood. This design features thin
concrete cylinder arches set at an angle and joined at their edges. The arches rest on triangular buttresses.
Hydraulic fill earth dams were developed around the turn of the century. These dams require high pressure
streams of water to wash fill from hillsides. The fill is then carried via sluices to the dam site. Semi-
hydraulic dams used dump cars that ran on parallel elevated trestles to carry the fill from pits to the dam
site.152 Rock fill dams are strong but also require an impermeable sheathing on their upstream faces. A
variety of materials such as rammed earth, stone in mortar, reinforced concrete, or planks can be used for
this process.

Dams will generally have a number of associated components such as concrete spillways or sluiceways,
tainter gates, and gatehouses. Concrete spillways or sluiceways provide channels for the water to come
through or over the dam. The tainter or radial gate, is one of the most widely used types of gates on dams.
Tainter gates control the flow of water in a spillway by being raised or lowered through a winch system.
Winches are usually motor driven although smaller dams may be operated by hand. Tainter gates are usually
of steel and pivot on trunions set within the sides of the spillway.

Gatehouses refer to buildings which contain the winches and machinery for the tainter gates, or those built
to control the intake gates for tunnels and pipelines. Gatehouses associated with tainter gates are usually
small buildings of frame and metal panels, built on top of the dams themselves. These contain the control
equipment for the tainter gates below. Gatehouses to control water intake are generally larger, and may be of
concrete, or frame. These gatehouses accommodate large steel gates, and are located on dams or edges of
reservoirs to control water flow into the tunnels or waterpipes.

Registration Requirements

Dams will be significant under National Register criterion A if they made a substantial contribution to the
commercial or industrial development of a community or region. Dams will also be significant under
criterion A if they were part of the growth and development of community and rural electrification in the
state before 1955. Dams will also be significant under criterion A for displaying innovative or
technologically advanced engineering characteristics or components. Dams will be significant under
National Register criterion C if they are notable for their design elements, or exemplify a particular national
or regional architectural style.

To be considered eligible, dams must retain various aspects of integrity. These aspects include:

! Location - A dam must be located at its original site.

! Design - A dam must retain the majority of its original construction elements.
concrete, brick, stone, or earthen dams should retain their original
appearance and configuration. This will include the retention of original
spillways or sluiceways, and original or appropriate replacement tainter
gates.

                                                
    151Ibid, 48-50.

    152Ibid, 52-54.
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! Setting - A dam's original physical setting must be intact. A dam should not be
concealed or obscured by substantial buildings and structures constructed
past its period of significance.

! Materials - A dam must retain and exhibit its original construction materials. Dams
will still retain integrity of materials if in-kind replacement materials are
used. This would include earth and rock for earth and rock dams, and
concrete to match the original for concrete dams. Replacement materials
which do not imitate the original, or where there is a substantial loss of
original fabric, will result in a loss of integrity.

! Workmanship - A dam must retain the qualities of workmanship which were imbued in its
original design and materials.

! Feeling - Dams must retain a sense of time and place from its period of construction.

! Association - Dams must be able to retain sufficient characteristics to link the property
with its role within the context of hydroelectric power.

C. Property Type - Flumes, Tunnels, and Canals

Some hydroelectric systems make use of flumes, canals, or tunnels to transport water from reservoirs to
powerhouses. Early systems used streamlined versions of typical water irrigation systems. Timber flumes
are commonly found in the West and consist of wooden boxes laid across trestles or sleepers. Semicircular
sheet metal flumes appeared in the early 20th century. Reinforced concrete flumes, although used
occasionally, were not generally used. Tunnels are typically found in mountainous areas, and cut through or
beneath ridges and mountains. Early 20th century tunnels were originally plank lined. They were later lined
with concrete.

Flumes, tunnels, and canals will be significant under National Register criterion A if they made a substantial
contribution to the commercial or industrial development of a community or region. They will also be
significant under criterion A if they were part of the growth and development of community and rural
electrification in the state before 1955. They will also be significant under criterion A for displaying
innovative or technologically advanced engineering characteristics or components. These structures will be
significant under National Register criterion C if they are notable for their design elements, or exemplify a
particular national or regional architectural style. It is likely that these structures will be eligible as
contributing elements within an overall hydroelectric plant as opposed to individual characteristics.

To be considered eligible, flumes, tunnels, and canals must retain various aspects of integrity. These aspects
include:

! Location - These structures must be located at their original site.

! Design - These structures must retain the majority of their original construction
elements.

! Setting - These structures' original physical setting must be intact. They should not
be concealed or obscured by substantial buildings and structures
constructed past their period of significance.
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! Materials - These structures must retain and exhibit their original construction
materials. They will still retain integrity of materials if in-kind replacement
materials are used.

! Workmanship - These structures must retain the qualities of workmanship which were
imbued in their original design and materials.

! Feeling - These structures must retain a sense of time and place from their period of
construction.

! Association - These structures must be able to retain sufficient characteristics to link the
property with its role within the context of hydroelectric power.

D. Property Type - Pipelines and Penstocks

Pipelines and penstocks transfer water to the turbines. Pipelines are defined as "pressure conduits that run
from a dam or the foot of a canal to the surge tank or standpipe."153 Pipelines are connected to turbine cases
by penstocks. Penstocks typically have steep slopes and are able to withstand high pressures. Pipelines and
penstocks are often confused, and it is not uncommon for the entire system to be referred to as a penstock.
Throughout the late 19th century wood stave pipelines were used in hydroelectric facilities to carry water
along gentle slopes. These were typically two to eight feet in diameter. Plate steel penstocks then delivered
the high head water to the turbines. It was found that rivets in the penstocks weakened the steel plate and
caused internal surface friction, so welded steel versions became the norm. A few pipelines and penstocks
were constructed of precast or cast-in-place reinforced concrete; however, the material could not withstand
pressure without seepage and so was not widely used.154

Associated with pipelines and penstocks are surge tanks. Surge tanks are venting devices that provide relief
of pressure in long conduit systems. Early surge tanks were simply large, tall steel standpipes that acted as
safety valves during intense surges. In 1911, the differential surge tank was introduced. This piece of
equipment contains a riser that is similar in diameter to the pipeline and that is enclosed by a much larger
diameter tank. It features ports midway up the riser that help prevent oscillations within the tank and
conduit. Surge tanks are commonly situated on legs that raise them to the same height as the forebay.155

Hydroelectric plans built in western North Carolina feature the extensive use of steel pipelines. Plants such
as Nantahala and Thorpe employ the use of miles of pipelines to direct water to their powerhouses. These
pipelines are generally elevated several feet off the ground, and are supported by poured concrete piers or
footings.

Pipelines and penstocks will be significant under National Register criterion A if they are components
within an overall hydroelectric plant which made substantial contributions to the commercial or industrial
development of a community or region. They will also be significant under criterion A if they are
components within a hydroelectric plant which contributed to the growth and development of community
and rural electrification in the state before 1955. They may also be significant under criterion A for
                                                
    153Ibid, 57.

    154Hay, 57-58.

    155Ibid, 58-59.
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displaying innovative or technologically advanced engineering characteristics or components. These
structures will be significant under National Register criterion C if they are notable for their design
elements.

To be considered eligible, pipelines and penstocks must retain various aspects of integrity. These aspects
include:

! Location - These structures must be located at their original site.

! Design - These structures must retain the majority of their original construction
elements.    

! Setting - These structures' original physical setting must be intact. They should not
be concealed or obscured by substantial buildings and structures
constructed past their period of significance.

! Materials - These structures must retain and exhibit their original construction
materials. They will still retain integrity of materials if in-kind replacement
materials are used.

! Workmanship - These structures must retain the qualities of workmanship which were
imbued in their original design and materials.

! Feeling - These structures must retain a sense of time and place from their period of
construction. 

! Association - These structures must be able to retain sufficient characteristics to link the
property with its role within the context of hydroelectric power.

E. Property Type - Dwellings

To operate and maintain hydroelectric plants, a number of workers had to be consistently on-site within each
twenty-four hour period. For remote sites, this often required the construction of dwellings to accommodate
plant operators and their families. Such dwellings were built near powerhouses and dams. These dwellings
were generally built to reflect popular residential styles of the period, and often these dwellings were built in
similar plans for economy of construction and maintenance. These "workers villages" were also designed
with playgrounds for children, and automobile garages or storage buildings. Workers housing which are
known to exist include the groupings of dwellings at the Waterville, Nantahala, and Thorpe facilities.

Dwellings, either individually or collectively, will be significant under National Register criterion A if they
are components within an overall hydroelectric plant which made substantial contributions to the
commercial or industrial development of a community or region. They will also be significant under
criterion A if they are components within a hydroelectric plant which contributed to the growth and
development of community and rural electrification in the state before 1955. Dwellings will be significant
under National Register criterion C if they are notable for their design elements, exemplify a national or
regional architectural style, or display the characteristics of an intact planned community in association with
a hydroelectric complex. 
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To be considered eligible, dwellings must retain various aspects of integrity. These aspects include:

! Location - A dwelling, or grouping of dwellings, must be at the site related to its
period of significance.

! Design - Integrity will be based on those elements which embody a particular style
or form such as arrangement of rooms, height, fenestration, porch location
and dimensions, chimney placement, decorative embellishment, and the
location of wings or additions. A dwelling, or grouping of dwellings, must
retain basic design features from the period of significance.

! Setting - A dwelling, or grouping of dwellings, must retain the physical
environment from the period of significance. For hydroelectric plants,
dwellings must retain their original spatial relationship with other
properties in the complex.

! Workmanship - The workmanship of a dwelling, or grouping of dwellings, must remain
evident from the period of significance. This would include retention of
the majority of original exterior features such as decorative millwork,
porch columns, window and door treatments, and siding materials.   

! Materials - A dwelling, or grouping of dwellings, must retain the majority of original
materials such as porch columns, exterior siding materials, and
fenestration. if all of these materials have been replaced the dwelling will
no longer retain integrity.    

! Feeling - A dwelling, or grouping of dwellings, must retain the sense of time and
place from the period of significance. Dwellings must retain those physical
features that convey their historic character.

! Association - A dwelling, or grouping of dwellings, must retain association with the
physical elements, and overall qualities that imparts historic character.

F. Property Type - Support Buildings and Structures

This property type refers to small ancillary buildings and structures which support the overall operations at a
hydroelectric plant. These buildings and structures can include storage facilities, garages, and pumphouses.
Others may contain electrical generators or transformers. These buildings are generally of concrete or frame
construction, and may be located adjacent to dams or powerhouses. These buildings will generally not be of
individual significance, but have the potential to be contributing to a district or overall complex.

To be considered eligible, support buildings and structures must retain various aspects of integrity. These
aspects include:

! Location - These buildings and structures must be located at their original site.

! Design - These buildings and structures must retain the majority of their original
construction elements.
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! Setting - These buildings and structures' original physical setting must be intact.
They should not be concealed or obscured by substantial buildings and
structures constructed past their period of significance.

! Materials - These buildings and structures must retain and exhibit their original
construction materials. They will still retain integrity of materials if in-kind
replacement materials are used.

! Workmanship - These buildings and structures must retain the qualities of workmanship
which were imbued in their original design and materials.

! Feeling - These buildings and structures must retain a sense of time and place from
their period of construction. 

! Association - These structures must be able to retain sufficient characteristics to link the
property with its role within the context of hydroelectric power.

G. Property Type - Transmission Lines

Transmission lines refer to the support structures and electric wires for the transmission of electricity over
distances. In the early years of hydroelectric development the earliest poles were of wood and they carried
copper wiring in various voltages. After World War II, most of these early wooden poles were replaced with
either new wood poles or metal poles. Rewiring also was widespread after 1945. This study did not identify
any extant transmission line components associated with the NP&L erected prior to 1955. Given the
changing technology of electrical power over the past fifty years, it is unlikely that any pre-1955
transmission line elements remain in use in the state. While this property type has the potential to be
relevant in the future, it does not fit into the established context of hydroelectric power in the state to 1955.
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VII. NATIONAL REGISTER ASSESSMENTS OF SEVEN
HYDROELECTRIC PROJECTS OF THE NANTAHALA POWER &
LIGHT COMPANY

════════════════════════════════════════════════════════

In June of 2001, an historical and architectural survey was conducted of seven hydroelectric projects
associated with the growth and development of the Alcoa Company and its subsidiary, the Nantahala Power
and Light Company in North Carolina (NP&L). Nantahala Power & Light, a Division of Duke Power, is the
current FERC licensee for the seven projects. Duke Power, a Division of Duke Energy Corporation,
commissioned this evaluation in support of its efforts to relicense these facilities. These plants described and
evaluated in chronological order of their construction.  

1. Dillsboro Hydroelectric Project

Historical Overview

C.J. Harris constructed the original plant at this location in 1913 on the Tuckaseegee River in Jackson
County. It replaced a small hydro plant that Harris had built on Scott’s Creek ca. 1908 to provide power to
his Blue Ridge Locust Pin Factory. Harris, along with a partner, developed the Dillsboro and Sylva Electric
Company to serve his building supply company in Sylva and a few commercial customers in the same town.
The company continued to grow and began selling power to Sylva residents. By 1927, increased demand for
power forced the company to build a larger dam on the Tuckasegee River156.

In 1940, a flood washed away most of the powerhouse and damaged the dam. The company repaired the
plant within two weeks, while purchasing power from NP&L in the interim.157 In 1957, NP&L purchased
the physical properties of the Dillsboro and Sylva Electric Light Company. Upon acquisition, the plant
consisted of a concrete dam ten feet high and 230 feet long, a wooden frame metal powerhouse, and two
generators that served around 2,200 customers in the towns of Dillsboro, Sylva, and Webster. When NP&L
acquired the plant, it was out of service. Company employees rebuilt the powerhouse, rehabilitated the
equipment, and increased the height of the dam by two feet. The plant was put back into operation in
January of 1958.158 The plant has continued to provide electricity for NP&L to the present.
Description

The Dillsboro Hydroelectric Project consists of a powerhouse and dam on the Tuckasegee River. The
building has an exterior of corrugated steel added in 1957, a poured concrete foundation, and a metal gable
roof. Windows are ca. 1970, one-over-one aluminum sash design. The main entrance has a ca. 1940, five-
panel door. Over the door is a shed roof frame and metal canopy. On the north facade are two original stone
piers with added poured concrete in between plus some remnants of the original stone spillway. At the eaves
are exposed rafters. The power plant has an interior brick chimney. In the eaves are rectangular louvered
vents.

                                                
    156 McRae n.d., 1-2.

    157 Ibid, 3.

    158 McRae n.d., 4; NP&Lb n.d., I-36-37, 41; NP&L 1952, 8.
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The interior of the Dillsboro Powerhouse has wood floors, walls of corrugated steel and exposed framing,
and a poured concrete foundation. There is an office area with a wood stove and flue. Leading to this office
is a ca. 1940, five-panel door. The interior has an exposed wood truss support system.

The interior retains a switchboard manufactured by Westinghouse and installed in 1940 following the flood.
An original turbine was salvaged from the powerhouse after the 1940 flood and placed back into operation.
This is a Type-Z Francis turbine installed in 1929, and manufactured by James Leffel & Company. The
other turbine is a Smith-Kaplan turbine installed in 1940 following the flood, and manufactured by the S.
Morgan Smith Company. The interior also has one vacant turbine pit.

The dam impounds a reservoir which contains 13.9 acres when full. This linear dam is of stone and
concrete, and the height of the dam was raised to twelve feet in 1958. On the south end of the dam is a
concrete spillway with two steel tainter gates.

National Register Assessment

In the opinion of the Consultant, the Dillsboro Hydroelectric Project lacks sufficient integrity to meet
National Register criteria. Although the original powerhouse and dam were built in 1913, both were later 
extensively modified. The powerhouse itself was largely rebuilt in 1940 following its destruction in a flood.
In 1958, the building was remodeled through the addition of a new exterior wall covering of corrugated steel
panels. Around ca. 1970, the windows in the building were replaced with the existing one-over-one
aluminum sash windows. Due to extent of these alterations, the powerhouse no longer meets registration
requirements for this property type.

The existing dam was rebuilt in 1927, and further modified in 1958 through extending the concrete wall
from ten to twelve feet in height. The two steel tainter gates were also added during the modifications to the
dam in 1958. The Dillsboro Dam no longer possesses sufficient integrity to meet registration requirements
for this property type. 
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Figure No. 3. Location of the Dillsboro Hydroelectric Project, Map 1 of 2.
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Figure No. 4. Location of the Dillsboro Hydroelectric Project, Map 2 of 2.
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Figure No. 6. The Dillsboro Powerhouse and Dam.
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Figure No. 7. The Dillsboro Powerhouse, south and west facades.
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Figure No. 8. The Dillsboro Powerhouse, north facade.
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Figure No. 9. The Dillsboro Powerhouse, east facade.
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Figure No. 10. The Dillsboro Dam.
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2. Bryson Hydroelectric Project

Historical Overview

The Bryson Dam and Powerhouse were constructed in 1924 on the Oconaluftee River in Swain County.
Built by the city government, the Bryson plant provided power to several hundred residents and businesses
of the community for several decades. The NP&L purchased the Bryson City electric power system in 1942.
The plant consisted of a multiple-arch type concrete dam, 241 feet long and 34 feet high, and a brick
powerhouse that contains two hydroelectric units of 700 hp capacity each; a 6.6 mile, 12 kw transmission
line running from the Bryson Plant to Cherokee, North Carolina; and a distribution system in the Town of
Bryson City to Substation Bryson City. At the time of its acquisition in 1942, 704 customers received power
from this system.159

In 1943, NP&L converted the plant to semi-automatic operation, reducing the operating force from four to
one. This new equipment consisted of float-operated devices constructed in the NP&L shop to operate two
tainter gates while varying the load on the units according to the streamflow. The remainder of the installed
equipment consisted of overcurrent, bearing temperature, and oil pressure relays and field breakers utilized
to provide automatic protection to the units.160

In 1986, the Bryson Dam and Powerhouse were both extensively remodeled. Over the years the dam had
lost large sections of its original concrete due to exposure to the elements and the freeze-thaw cycle. In order
to repair the dam, the original spalled concrete was chipped down to the firm concrete, and then a new
surface of gunite was applied. Gunite is a surface which is built up through a dry mixture of cement and
sand through a hose under air pressure, which is then mixed with water at the nozzle. The result is a rough
textured concrete rather than the smooth concrete of the original surface. For the Bryson Dam, a wire mesh
was applied to the original surface and two to four inches of gunite was added. Concurrent with the work on
the dam, the powerhouse was remodeled through the enclosure of the majority of original windows with
wood and stucco panels. 

Description

The Bryson Powerhouse was built in a rectangular plan, and constructed of six-course common bond brick,
which was sandblasted in 1986. The building's original doors were removed and replaced with frame
vertical board doors with diagonal bracing in 1986. The window openings were covered with stucco panels
in 1986, but retain original brick sills. At the roofline is a corbelled brick cornice. The powerhouse has a
concrete foundation with the penstocks divided by concrete piers. On the north facade are transformers
enclosed within a plywood and metal fence.

The interior of the Bryson Powerhouse has a poured concrete floor, exposed brick walls, and a ceiling of
exposed rafters and roof decking. The interior is composed of open floor space except for an original corner
office. This office has wood partition walls, two, two-over-two wood sash windows, a wood ceiling, and an
original five-panel wood door. The window openings were covered in 1986 with panels of stucco, but the
original windows remain beneath. These are exposed on the interior and are paired twenty-four light steel
awning design with eight-light paired transoms. Over the main entrance are paired sixteen-light windows

                                                
    159NP&L n.d., I-7.

    160Ibid, I-8.
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and paired eight-light transoms. On the east facade of the powerhouse are the steel headgates for the
penstocks, and gate winches.

The building has an original switchboard manufactured by General Electric. The building contains two
Vertical Francis turbines both of which produce 700 horsepower. The original turbine installed in 1925 was
manufactured by S. Morgan Smith, and a second turbine manufactured by James Leffel & Co. was installed
in 1929. Both generators were manufactured by General Electric.

The dam impounds Lake Ela, which has a capacity of 42.9 acres when full. The dam is of concrete with four
multiple arches, and an exterior surface of gunite added in 1986. On top of the dam is a corrugated metal
gatehouse containing the winch for the two steel tainter gates. This gate house has a metal shed roof and an
exterior of 1986 corrugated steel. 

National Register Assessment

In the opinion of the Consultant, the Bryson Hydroelectric Project lacks sufficient integrity to meet National
Register criteria. Built in 1924, the powerhouse was designed with detailing typical of regional powerhouses
of the period. This included the use of Colonial Revival detailing in its arched windows and overall form.
The powerhouse was modified in 1986 through the enclosure of the original window openings with wood
and stucco panels. The retention of original windows for powerhouses is an important aspect of their
integrity. Due to the enclosure of all of the windows on the building, it no longer possesses integrity of its
original design. Because of the changes to the building's fenestration this building does not meet registration
requirements.  

The existing dam was built in 1924, but in 1986 its original exterior surface was removed and a new surface
of gunite was added. Although similar in composition and color, poured concrete and gunite differ in their
texture and overall appearance. This material is not compatible with the historic appearance of the structure,
and in the opinion of the Consultant the dam no longer retains sufficient integrity to meet registration
requirements for this property type.
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Figure No. 11. Location of the Bryson Hydroelectric Project, Map 1 of 2.
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Figure No. 12. Location of the Bryson Hydroelectric Project, Map 2 of 2.
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Figure No. 34. The Franklin Powerhouse, west and south facades.
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