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1.0 INTRODUCTION 

1.1. Purpose Of and Need for Action 

Currently, the Hankins 44-kV transmission line is the primary source of electrical power to Coats 

America Plant (formerly American Thread Company) and Rutherford Electric Membership 
Corporation (EMC), a Western North Carolina electric cooperative. Rutherford EMC distributes 

this power into northern McDowell County communities including Hankins, Woodlawn, Sevier 
and North Cove.  Duke has determined that without this project the Coats America Plant and 
Rutherford EMC could experience a variety of operating concerns, including the possibility of 

increased outages, insufficient voltage to regional large industries and northern McDowell 
County communities, and accelerated degradation of existing Hankins 44-kV line support 
structures.  The proposed project is needed for Duke to provide reliable electric service 

necessary to: 

1. meet current load requirements; 

2. enhance capacity for future resources and transfer capability; 

3. provide capacity for third-party requests; and  

4. support continued economic growth for local communities. 

1.2. Proposed Action 

The Pisgah National Forest (NF) is considering approval to allow Duke to rebuild, operate and 

maintain approximately 2.1 miles of a 44-kV electric transmission line on Forest Service land.  
The Proposed Action would be located in the Grandfather Ranger District of the Pisgah NF, 

approximately 3.0 miles north of Marion city limit in McDowell County. 

The approximate 2.1 miles on Forest Service land originates near existing H-Frame Structure 
#108 (35.75343 North and 82.01285 West), approximately 0.5 miles north of the intersection of 

Cannon Road and Mountain Ivy Drive, and terminates at existing H-Frame Structure #135 
(35.78267 North and 82.01529 West), approximately 0.6 miles south of the Coats North 
America-Sevier Finishing Plant, 630 American Thread Road, Marion, NC 28752.  The rebuild 

transmission line would connect with the existing Duke Hankins 44-kV transmission line outside 
the Pisgah NF boundaries.  See Figure 1 for Project location and topography overview map. 

The Proposed Action for construction for the transmission line on Forest Service land follows: 

 Access to pole locations is expected to be achieved primarily using existing access roads, 
and travel pathways from structure-to-structure interior to the construction corridor.  The 
access roads and travel pathway generally require an approximate 13-foot-wide road top.  

Access road enhancements and post-construction maintenance details are described in 
Sections 1.3.1 and 1.5.4, respectively.   

 Construction of approximately 2.1 miles of 44-kV transmission line from existing H-Frame 

support structure #108 to the existing wooden H-Frame Structure #135 would involve 
replacement of 28 wooden H-Frame structures and 44-kV line with approximately 17 single-

shaft steel pole support structures, insulators and conductors. The new single-shaft steel 
poles heights would range from 61 to 106 feet.   
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Figure 1 

Project Overview Map 
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 The physical area affected by construction would be the existing 68-foot-wide authorized 
corridor plus an additional 34-foot to the west for 2.1 miles.  The construction corridor 

would affect approximately 11,088 feet in length x (68 feet wide existing right-of-way plus 
34-feet wide new right-of-way)/43,560 = 25.96 acres.  However, following installation of 
the new steel support structures and line, the easternmost 34 feet of the construction 

corridor would not be part of the authorized maintained area and would be managed by 
Pisgah NF in a manner consistent with the Nantahala and Pisgah National Forests Land and 
Resource Management Plan, as amended. Contractor yards and laydown areas for 
temporary staging and storage of construction material and equipment would be located 

outside the boundaries of the Pisgah NF.   

 Clearing.  The clearing of trees, shrub and grass vegetation would be required primarily 

within 34-feet wide new right-of-way (approximately 13.89 acres), at pole locations, and 
along access roads.  Trees and woody vegetation within the authorized construction corridor 
and access roads would be cut to ground level, and allowed to revegetate naturally into an 

upland scrub-shrub.  Trees, brush and limbs would be disposed of by chipping and 
spreading the mulch in upland areas on the existing right-of-way.   A tree survey performed 
by the Forest Service and Duke determined that the timber to be cleared is predominately 

low quality pine sawtimber and pulpwood.  As a result, the cleared timber overall 
commercial value is estimated to be less than transportation costs. 

 Excavation/Cut and Fill.  Excavation and cut and fill activities are principally associated with 

setting up level work areas (construction pads) to install the new steel poles,  access road 
improvements, and establishing travel pathways from structure-to-structure interior to the 
construction corridor to move equipment.  Selective cut and fills will be performed, only as 

necessary, to provide for safe construction of the proposed project.  Cut and fill quantity 
estimates are listed in Table 4 in Section 3.3.2.3.   

 Pole Installation. The single-shaft steel poles will be transported to each pole site by truck 

and rigged with stringing sheaves to prepare for conductor installation.  After assembly, the 
structures will be lifted upright into sleeve foundations by a rubber-tired boom truck and 

then backfilled.  The boom truck will move along the right-of-way from structure to 
structure site erecting the poles. Materials necessary to construct the project would be 
trucked in Monday through Saturday between 7:00 AM and 7:00 PM. 

Additional right-of-way would be required where the proposed transmission line turns at a 
sharp angle to accommodate guy wires and anchors, and maintenance clearances at the 
structure.  The authorized right-of-way width at this structure would total 113 feet for a 

length of 25 feet.  Guy wires are necessary (1) to add longitudinal strength to the line, (2) 
at dead-end and angle poles, and (3) for added safety.  

 Conductor Stringing. Tensioning and pulling sites for conductor installation will require an 

area of approximately 150 feet by 150 feet and will be located along the right-of-way to 
minimize impacts. 

 Cleanup and reclamation of disturbed areas.  

 Vegetation management, as necessary, to maintain a 15-foot minimum safety area on both 
sides of the authorized 68-foot-wide Hankins transmission line corridor. After construction, 

the removal of hazard trees and maintenance of required vegetation clearances within the 
right-of-way corridor, including tree trimming and small vegetation (brush and grasses) 
clearing, will be an on-going maintenance activity, as needed, to reduce fire hazards and 
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ensure reliable delivery of power.  A “hazard tree” is defined by the Southern Region of the 
Forest Service as one that has a structural defect that makes it likely to fail in whole or in 
part.  

Control of undesirable woody and herbaceous vegetation, and invasive plants along the 
authorized 2.1 mile, 68-foot-wide maintained transmission corridor would involve using 
brushhogs or mowers, chainsaws, and application of Forest Service approved herbicides.  

Table 1 lists the six Forest Service approved herbicides Duke would use for foliar and stump 
treatment.  For additional information such as Material Safety Data Sheets (MSDS) and 
Forest Service Risk Assessments for these chemicals, visit the following link:  

http://www.fs.fed.us/foresthealth/pesticide/risk.shtml. 

Table 1 

Duke Energy Hankins 44kV Transmission Line Rebuild Project 

FOREST SERVICE APPROVED HERBICIDES PLANNED for USE 

Treatment Type Product Name Herbicides 

Foliar 

Rodeo Glyphosate 

Lineage Clearstand Imazapyr and Metsulfuron Methyl (Escort) 

Milestone Aminopyralid 

Polaris Glyphosate 

Stump Treatment 
Garlon 4 Ultra Triclopyr 

Stalker Imazapyr 

 Inspection of the constructed 44-kV transmission line would be annually, or as required, 

using ground vehicles or on foot. 

The Proposed Action is anticipated to take seven months to complete with construction planned 
between April 2013 and September 2013. 

1.3. Project Objectives 

The purpose of the proposed Project is to upgrade and uprate existing infrastructure with 

materials and appurtenances that require less maintenance, and are capable of meeting the 
increased demand for electricity in the region. Presently, the Hankins 44-kV transmission line is 
the primary source of power to Coats America Plant (formerly American Thread Company) and 

Rutherford Electric Membership Corporation (EMC), a Western North Carolina electric 
cooperative.  Rutherford EMC distributes this power into northern McDowell County 
communities including Hankins, Woodlawn, Sevier and North Cove.  

1.3.1. Decision to be Made 

The Forest Service proposes to allow Duke to rebuild, operate and maintain approximately 2.1 

miles of a 44-kV electric transmission line on Forest Service land.  The proposed Project will be 
located in the Grandfather Ranger District of the Pisgah NF, approximately 3.0 miles north of 

Marion city limit in McDowell County. 

1.4. Scoping 

The Proposed Action, the purpose and need for the Project, Project description, and alternatives 

that could accommodate the Proponent’s Proposed Action were reviewed by the public and 
agencies through the scoping process.  The proposal was listed in the Schedule of Proposed 

Actions on October 1, 2012. The proposal was provided to the public and other agencies for 
comment during Scoping and Comment Period from October 5, 2012 through November 9, 
2012.  In addition, as part of the public involvement process, the agency published Legal 

http://www.fs.fed.us/foresthealth/pesticide/risk.shtml
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Notices in the Asheville Citizen Times and McDowell News on October 5, 2012.  Also, scoping 
letters that included the Proposed Action were mailed to 115 property owners adjacent to the 
Pisgah NF, federal and state agencies, Native American tribes and non-governmental 

organizations (i.e., Friend of the Mountain-to-Sea Trail, Warren Wilson College, Foothills 
Conservancy, etc.). 

Table 2 lists comments received from the public, other agencies, and non-governmental 

organizations (NGO) during scoping. 

Table 2 

Duke Energy Hankins 44kV Transmission Line Rebuild Project 

SCOPING COMMENTS SUMMARY 

Individual/Agency/NGO Comment Response 

North Carolina Wildlife Resources 
Commission 

 

The existing maintained right-of-way and 

the proposed expansion to the west will 

provide enlarge habit openings that are 
beneficial to resident wildlife.  The Forest 
Service and Duke are encouraged to 

manage this corridor in a manner that 
allows the cleared areas to become part 
of enlarged wildlife habitat openings.  

This concern will be addressed through 

implementation of the Forest Plan and 
Duke’s Vegetation Management Plan. 

See Section 3.3.4.2.3. 

U.S. Fish and Wildlife Service 

The prevention of introducing and 

spreading invasive exotic species in 
association with the proposed project is a 
concern.  

This concern will be addressed through 

implementation of project-specific 
mitigation measures, and Duke’s Invasive 

Plant Management and Vegetation 
Management Plans.  

See Section 3.3.4.3. 

The proposed Project estimates about 

17,000 cubic yards of excess material 
from cut and fill operations will be 

generated.  Where and how will this 
material be disposed of?   

 

This concern will be addressed through 

implementation of project-specific design 
features or mitigation measures. The 
Contractor will work to reduce the amount 

of material cut during construction and 
work to identify on-site locations which 
can accommodate additional fill without 

negatively affecting the site drainage 
characteristics or contributing to sediment 
runoff through slope instability. All 

disturbed areas will be seeded and 
stabilized in accordance with NCDENR 
standards. 

See Section3.3.2.3. 

Carolina Mountain Club 

Due to the Mountains-to-Sea (MTS) Trail 

being located in the northern area of the 
proposed project and along Forest 

System Road 150, there is concern that 
visible forest destruction would occur.  

This concern was addressed during 

analysis of the proposed Project. The 
proposed project and access road avoids 
the MTS Trail. 

See Section 3.3.6. 

Private Citizen 

Why cleared timber would not be utilized 
commercially? 

 

This concern was addressed during 

analysis of the proposed Project.  A tree 
survey performed by the Forest Service 

and Duke determined that the timber to 
be cleared is predominately low quality 
pine sawtimber and pulpwood.  As a 

result, the cleared timber overall 
commercial value is estimated to be less 
than transportation costs. 

See Sections 1.2 and 9.4. 

Appalachian Trail Riders Support for the Proposed Action. 
Response not needed due non-specific 
comment of support.  

N.C. State Environmental Review 
Clearinghouse 

Notification of receipt of Scoping 
documents for state agencies review. 

Response not needed due generic 
comment.  
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2.0  ALTERNATIVES INCLUDING PROPOSED ACTION 

2.1. Introduction 

This chapter describes and compares the alternatives considered for the Hankins Transmission 
Line Rebuild Project.  Alternatives considered were limited to (1) optimizing utilization of the 

existing utility corridor and access roads, (2) avoidance of the Mountains-to-Sea (MTS) Trail, 
and (3) constructability considerations for rugged terrain conditions that minimize impact to 
Pisgah NF resources.  

2.2. Alternatives Considered 

The following three alternatives were considered for meeting the above stated need:  

 Alternative A – No Action 

 Alternative B – Rebuild Hankins 44-kV Transmission Line Using New Right-of-Way and  

 Portions of Existing Right-of-Way (Proposed Action) Proposed Action 

 Alternative C – Replace the Existing Support Structures 

Two alternatives, the No Action and Proposed Action, were analyzed in detail. The No Action 
Alternative provides a scenario without utility improvements. The Proposed Action consists of 

construction of a transmission line in combination with mitigation measures. Alternative C was 
eliminated from detailed study after initial consideration because it would not adequately meet 
the project purpose and need. 

2.2.1. Alternative A – No Action 

Under this alternative, deteriorated structures and fatigued hardware on the existing 44-kV line 
would be repaired and/or replaced as necessary. Although the primary advantage of this 
alternative is that the investment required for rebuilding would be avoided, it has the potential 

to incur higher operating and maintenance costs, as well as pose a safety risk to Duke’s 
maintenance personnel and the general public. 

2.2.2. Alternative B – Proposed Action (Rebuild Hankins 44-kV Transmission Line 

Using New Right-of-Way and Portions of Existing Right-of-Way)    

This alternative proposes to build a new 44-kV line and retire the existing line.  A new single 
circuit 44-kV transmission line would be constructed using single-shaft steel poles installed 34 

feet west of the existing centerline. New conductors, with a higher amperage capacity would be 
used.  Once complete, the new line would be energized, and the existing line de-energized and 
structures removed.  Following site restoration, 34 feet of the eastern-most corridor boundary 

would be returned to the Pisgah NF so that the authorized maintained Hankins transmission line 
corridor remains 68 feet wide on Forest Service land.  This alternative is considered the most 
viable because it provides for (1) increased electrical capacity to meet future demands, (2) 

reduced hazard risks since construction would not involve handling of live-lines, and (3) 
enhanced regional reliability at the lowest cost.  

Construction of the proposed Project under this alternative would result in the clearing of 

approximately 8.65 acres of upland forest adjacent to the existing maintained right-of-way.  
Total land disturbance (including access road improvements) is estimated to be 13.49 acres.  
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Approximately 35 percent (4.84 acres) of the total 13.49 acres is associated with access road 
improvements while 65 percent is right-of-way clearing and site preparation disturbance.  

Installation of the new single-shaft steel poles will enable Duke to increase the span between 
structures, resulting in fewer structures required per mile, and the ability to span identified 
aquatic resources.    

2.3. Alternative Reviewed But Eliminated from Further Consideration 

2.3.1. Alternative C - Replace the existing support structures.   

Replacement of the 28 existing wooden H-Frame structures with 28 new composite fiberglass or 

steel H-Frame pole structures and insulators would be completed within the current 68-foot 
wide right-of-way.  To avoid outage to critical transmission line infrastructure, the work would 
be performed under live-line conditions.  The energized 44-kV conductors would be attached to 

the new composite fiberglass (or steel) H-Frame pole structure once installed.  The existing 
aging conductors and steel overhead ground wires cannot be replaced under this alternative 
which would pose an on-going reliability and maintenance concern should the conductors and 
or overhead ground wires fail due to deterioration.  

Additionally, replacement of existing H-Frame structure #118 with a new steel H-Frame 
structure is infeasible due to its location on a slope greater than 46 percent.  Possible 
construction would be complex and involve significant alteration (cut and fill) of the existing 
land contour to facilitate access and a level area to work safely under live-line conditions.  Also, 

this alternative would require a second transmission corridor to be proposed to meet future 
electric demands beyond current capacity.  Due to the infeasibility to replace existing H-Frame 
structure #118, lack of capacity to meet future demands, and increased safety risks, coupled 

with higher construction and maintenance costs, this alternative was eliminated from further 
study. 

3.0 AFFECTED ENVIRONMENT and ENVIRONMENTAL CONSEQUENCES 

This chapter presents a description of the existing environment and potential impacts on the 
environment resulting from the construction, operation, maintenance, and abandonment of the 
proposed transmission line rebuild. The project area is located in southeastern section of the 

Grandfather Ranger District, near Marion, McDowell County, North Carolina.  The project area is 
comprised of a 2.1-mile long, 120-foot wide study corridor (with 86 feet west and 34 feet east 
of the existing centerline), and about 2.5 miles of access roads for the Hankins 44kV 

Transmission Line Rebuild Project.  The Pisgah NF land is federally owned and managed by the 
USDA Forest Service.  No tribal-trust or tribal-allotted lands are currently crossed by the 
transmission line. 

For some resources (e.g., cultural resources investigations, and the assessment of visual 
resource impacts) the project area also includes locations outside of the study corridor. The 

transmission line (referred to herein as the facility, the line, or the transmission line) is oriented 
in a north-south direction, terminating at the Coats North America-Sevier Finishing Plant in the 
north and approximately 0.5 miles north of the intersection of Cannon Road and Mountain Ivy 
Drive in the south. 

Field surveys on Pisgah NF land for wetlands, waterbodies, and protected species were 
conducted in June 2012, followed by cultural resources investigations July through August 
2012.  Field surveys were performed to evaluate the existing environments and identify 

sensitive natural resources.  Topography, terrestrial communities, aquatic resources and 
wetland features were documented in field notes and geo-referenced by GPS locations.  
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3.1. Introduction 

Impacts to project area resources are addressed in each of their respective sections. An 

environmental impact is defined as a change in the status of the existing environment as 
brought about directly or indirectly by the Proposed Action.  Impacts can be positive or negative 
and can be permanent or temporary.  Temporary impacts are generally associated only with the 

construction phase of the project while permanent impacts remain for the life of the project and 
beyond.  Measures which can be employed to mitigate impacts are discussed under each of the 
resources.  Duke’s Erosion and Sediment Control (E&SC) Plan, which is designed to minimize 

environmental impacts, is provided in Appendix A. 

3.2. Forest Management 

Land Jurisdiction and Ownership. The existing 2.1-mile-long transmission line segment that is 

the subject of this EA is located on federally owned land and managed by the USDA Forest 

Service.  No tribal-trust or tribal-allotted lands are currently crossed by the transmission line. 

Forest Plan Goals.  Existing land use features include an electric transmission line corridor, 
recreation, and timber management activities authorized by the Forest Service.  The Project 

area falls within the Forest Plan Management Area, 3B, and is principally managed for timber 
production.  Forest Plan goals include (1) management of the surrounding forest for a 
sustainable supply of timber, (2) increase habitat for wild turkey, small mammals and other 
compatible species, and (3) offer recreational opportunities such as hiking and hunting with 

limited motorized access.   

The only towns within the vicinity of the project corridor are the towns of Hankins and Marion 
to the south.  Steep mountainous slopes and lack of sufficient soil cover over bedrock limit the 

land area suitable for development and agriculture. 

3.3. Environmental Consequences 

Summarized in this section are the existing environmental conditions found within the affected 

project area and potential changes that may occur from implementing the Proposed Action.  

Development occurring on non-Forest Service lands is not within the scope of the Proposed 
Action.  Resources associated with the natural, human, and cultural environment were studied. 
Review of existing documentation, consultation with resource technical specialists and agencies, 

and field surveys were conducted in July, and August 2012 to collect project data for analysis. 

Environmental conditions were assessed for the following resource categories: 

 Air Quality 

 Geology and Soils 

 Water Resources 

 Biological Resources  

 Cultural Resources  

 Visual Resources  

 Socioeconomics 

 Human Environment 
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The affected environment for the proposed project is referred to as the “project or activity” area 
unless a resource is known to be affected outside these limits. The project area is comprised of 
(1) approximately 11,088 linear feet of new and existing transmission line corridor within a 120-

foot-wide study corridor; and (2) approximately 13,200 linear feet by 50 feet (wide) of 
reconstructed access roads.  

3.3.1. Air Quality 

3.3.1.1. Existing Condition 

U.S. Environmental Protection Agency (EPA) has designated McDowell County as an attainment 
area, meaning that there is no ozone pollution problem. 

3.3.1.2. Alternative A:  No Action 

Under the No Action alternative, existing area air quality would remain essentially unchanged.  
Concentrations for fine particulate matter, sulfur dioxide, and carbon monoxide would continue 

to be well below established National Ambient Air Quality Standards levels for criteria pollutants. 

3.3.1.2.1. Summary Effect 

Under the No Action alternative, existing area air quality would remain essentially unchanged.  

Cumulative impacts would be negligible.  There would be no long-term adverse impact to air 
quality under Alternative A. 

3.3.1.3. Alternative B:  Proposed Action 

The transmission line corridor and access roads (HAR-001 through HAR-005) located within the 

boundaries of Pisgah NF do not pass residences or public facilities (i.e., hospitals, schools, office 
buildings, etc.).  As a result, there would be no direct effect on air quality for these air sensitive 
areas. 

Indirect effects on air quality include gaseous emissions from construction equipment and dust 
nuisance.  Operation of gasoline and diesel fuel engines associated with construction equipment 
and vehicles would have temporary negligible air quality impacts in the vicinity of the project. 

Dust created directly from the activities involved in construction, such as vegetation removal, 
grading, and vehicles and equipment moving on unsurfaced roads would be controlled by 
applying the appropriate control measures (e.g., watering unpaved roads, covering piles, etc.). 

The project would not involve direct emission sources, and thus, no air permits are required 
from NC Department of Environment and Natural Resources (NCDENR). 

Operational maintenance activities would be infrequent, and involve temporary operation of 

gasoline and diesel fuel engines in cranes, personnel hoists, or various types of trucks and cars. 
Also, travel over unsurfaced roads to access the right-of-way may generate a minor amount of 
vehicular dust.  Overall, the level of non-point source emissions generated by vehicle emissions 

and dust during operational maintenance would be far below the threshold requiring air 
permits.  No long-term impacts to air quality from construction and maintenance of the 
transmission line are anticipated. 
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3.3.1.3.1. Summary Effect 

Rebuild of the existing transmission line under Alternative B would include gaseous emissions 
from construction equipment and dust nuisance.  Operation of gasoline and diesel fuel engines 

associated with construction equipment and vehicles will have temporary negligible air quality 
impacts in the vicinity of the project. Cumulative impacts would be negligible.  There would be 
no long-term adverse impact to air quality under Alternative B. 

3.3.2. Geology and Soils 

3.3.2.1. Existing Condition 

On-site soils consist of the Junaluska-Brasstown, Ditney-Unicoi, and Lonon-Northcove 

complexes and Rabun loam (see Table 3).  These series are well drained, rocky soils typically 
located on mountain slopes.  The depth to bedrock along the corridor is relatively shallow.   

 

Table 3 

Duke Energy Hankins 44kV Transmission Line Rebuild Project  

SOILS INFORMATION 

Soil Mapping 

Unit Symbol  
Soil Mapping Unit Name  

Percent 

Slopes  

Depth to Bedrock 

(inches) 

Length in Corridor 

(miles) 

JbD Junaluska-Brasstown Complex 6-25 40 0.45 

JbE Junaluska-Brasstown Complex 25-60 40 1.13 

DuF Ditney-Unicoi Complex 25-80 27 0.68 

LnC Lonon-Northcove Complex 6-15 80 0.28 

RaE Rabun Loam 25-50 84 0.04 

No known geologic hazard areas (i.e., karst) or active mineral extraction areas are within the 
project area.   

3.3.2.2. Alternative A:  No Action 

Under the No Action alternative, existing wooden poles and cross-arms would eventually require 
maintenance with bucket trucks and lifting equipment because pole-climbing would be too 

hazardous. Also, pole structure replacement would become more frequent.  These maintenance 
activities would require reconstruction of access roads and alteration of existing contours to 
establish level work areas (construction pads) to perform repairs or install replacement poles 

safely.   

The direct and indirect effects of increased maintenance would be similar to that of the 
Proposed Action:  cut and fill and erosion, respectively.  However, due to the location of some 

existing structures on steep slopes, the impacts associated with cut and fill activities would 
exceed the Proposed Action estimate.  

3.3.2.2.1. Summary Effect 

Implementation of Alternative A would result in temporary adverse impacts to soils and geology 
due to continued maintenance activities that contribute to erosion and compaction of soils.  
Cumulative impacts under Alternative A would be minor. There would be no impairment of 

geology and soils under Alternative A. 
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3.3.2.3. Alternative B:  Proposed Action 

Direct effects and permanent impacts to geology and soil are associated with cut and fill 
activities.   As mentioned above, cuts and fills are necessary for establishing construction pads 

and travelways between structures interior to the construction corridor, as well as select access 
road improvements.   Cuts and fills would be performed, only as necessary, to provide for safe 
construction of the proposed project.  Cut and fill quantity estimates are listed in Table 4 below.   

Table 4 

Duke Energy Hankins 44kV Transmission Line Rebuild Project 

CUT AND FILL ESTIMATES 

Project Feature 
Cut 

(cubic yards) 

Fill 

(cubic yards) 

Access Road 4,886 877 

Construction Pads  and Travel Pathways 13,514 3,207 

Construction Pads
1
 2,600 0 

Total 21,000 4,084 

Note quantities may change as the design is completed. The intent is to minimize the amount of cut and fill.  
1
Construction pad estimates are based on average depth of 4 feet. 

Access roads having steep slopes would be cut (lowered) to a maximum elevation of two to one 

(20 percent).  Fill would be used to reduce grade along an access road section or elevate a 
section of road.  Fill would also be used to cover tree stumps, rocks, or unstable soil to carry 
the weight of the roadway, create a level construction pad, and reduce differential settlement.  

Project-specific design features and construction methods would be implemented to minimize 
cut and fill activities, and stabilize disturbed areas.  The Contractor would work to reduce the 
amount of material cut during construction and work to identify on-site locations which can 

accommodate additional fill without negatively affecting the site drainage characteristics or 
contributing to sediment runoff through slope instability. All disturbed areas would be seeded 
and stabilized in accordance with NCDENR standards. 

Duke Energy is in the process of evaluating potential off-site spoil locations which can 
accommodate excess material. These locations include the adjacent rock quarry and American 

Thread property. Duke Energy would provide the Forest Service with the proposed spoil 
locations prior to construction. The material would be removed from the site via trucks.  
Material placed in off-site locations would be stabilized in accordance with NCDENR standards 

as well to prevent sediment runoff. 

Temporary impacts to soils during construction include sedimentation, erosion, and compaction. 
Measures to mitigate these temporary impacts would be implemented through Duke’s standard 

construction practices, and E&SC Plan. 

Additionally, the Proposed Action presents a high probability for blasting or drilling of bedrock 
since the new single pole structures would be installed at a depth of 14 feet.  Blasting can 

cause temporary noise, dust and vibration nuisance effects. The environmental effects of noise 
and dust vary depending not only on the size and location of the blast, but also on atmospheric 
conditions such as wind and humidity. Blast vibration can startle and annoy both people and 

animals.  If blasting becomes necessary, a mitigation and monitoring strategy would be 
implemented in accordance with applicable federal, state, and local regulations.  Controlled 
blast methods and blast suppression blankets may be used to mitigate noise, dust and vibration 

associated with explosions. 
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3.3.2.3.1. Summary Effect 

Alternative Be would involve loss of soils at new foundations, disturbance and compaction for 
construction pads and access roads , and reclamation of soils in former access road and 

foundations sites.  Excavation activities would incorporate mitigation measures to reduce soil 
erosion, limit areas of compaction, and replace disturbed soils and geology. This would result in 
short- term minor adverse impacts.  Cumulative impacts would be minor.   There would be no 

impairment of geology and soils under Alternative B. 

3.3.3. Aquatic Resources 

3.3.3.1. Existing Condition 

National Wetland Inventory (NWI) maps indicate the absence of mapped wetlands in the 
Project area.  A wetland and waterbody survey in June 2012 confirmed no presence of wetlands 
within the project 120-foot study corridor, and proposed access roads.  The survey identified a 

total of ten streams (2 perennial, 2 intermittent and 6 ephemeral) crossed by the existing power 
line corridor.  The proposed access roads cross four streams, classified as intermittent and 
ephemeral.  The streams are located in the Upper Catawba River Watershed (HUC# 3050101).  

The streams identified are unnamed tributaries of the North Fork Catawba River.  Waterbodies 
were classified as ephemeral, intermittent or perennial.  General guidelines of the classifications 
of waterbodies are as follows:  

Ephemeral Waterbody – An ephemeral (stormwater) waterbody is a feature that only carries 

stormwater in direct response to precipitation with water only flowing during and shortly after 
large precipitation events.  An ephemeral waterbody may or may not have a well-defined 
channel, the aquatic bed is generally above the water table and stormwater runoff is the 

primary source of water.  

Intermittent Waterbody – An intermittent waterbody typically contains a well-defined channel 
that conveys water for only part of the year, typically during winter and spring when the aquatic 

bed is below the water table.  The flow may be heavily supplemented by stormwater runoff.  An 
intermittent waterbody often lacks the biological and hydrological characteristics commonly 
associated with the conveyance of water.  

Perennial Waterbody – A perennial waterbody typically exhibits a well-defined channel that 
contains water year round during a year of normal rainfall with the aquatic bed located below 
the water table for most of the year.  Groundwater is the primary source of water of a perennial 

waterbody, but it also carries stormwater runoff during high flow events.  A perennial 
waterbody exhibits biological, hydrological, and physical characteristics commonly associated 
with the continuous conveyance of water.  A waterbody channel is considered perennial when 

biological indicators such as fish, amphibians, or other aquatic species were present. 
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Table 5 includes a summary of the streams identified during the wetlands and waterbody 

survey.  The location of each stream is depicted in the Project Corridor Maps in Appendix B.   

Table 5 

Duke Energy Hankins 44kV Transmission Line Rebuild Project 

SUMMARY OF WATERBODIES CROSSED BY THE TRANSMISSION LINE CORRIDOR   

Unique ID 
Waterbody 

Name 
Waterbody 

Classification 

Between 

Existing 
Structures Approximate Width 

(feet) 

Proposed Action 

Crossing Method South North 

WB01 Unnamed Ephemeral 112 113 4 Spanned by power line 

WB02 Unnamed Intermittent 112 113 4 Spanned by power line 

WB03 Unnamed Perennial 114 115 6 Spanned by power line 

WB04 Unnamed Ephemeral 114 115 4 Spanned by power line 

WB05 Unnamed Ephemeral  115 116 5 Temporary matting 

WB06 Unnamed Perennial 118 119 N/A* Spanned by power line 

WB07 Unnamed Intermittent 123 124 4 Temporary bridge 

WB08 Unnamed Ephemeral 126 127 5 Culvert replacement 

WB09 Unnamed Ephemeral 131 132 4 Culvert replacement 

WB10 Unnamed Ephemeral 133 134 5 Culvert replacement 

*WB06 could not be accessed due to extreme terrain.  Aerial photography indicates that the stream width is less than 25 feet bank-to-bank. 

Additionally, because of mountainous topography, no floodplains are within the project area. 

3.3.3.2. Alternative A:  No Action 

Under the No Action alternative, no direct effects are anticipated.  Indirect effects would be 
similar to that of the Proposed Action, however, to a lesser extent since surface hydrology 
would be affected during maintenance and repair activities.  Temporary impacts associated with 

potential erosion and siltation during maintenance would be random occurrences over an 
undetermined period of time.  In contrast, temporary impacts under the Proposed Action would 
primarily be limited to the construction timeframe. 

3.3.3.2.1. Summary Effect 

Under Alternative A, there would be no direct effects to surface waters.   Temporary impacts 
are associated with potential erosion and siltation during continued maintenance activities.  

Cumulative impacts would be negligible.  There would be no impairment of surface waters 
under Alternative A.  

3.3.3.3. Alternative B:  Proposed Action 

Construction and operation of the proposed transmission line rebuild would not require instream 
construction, or changes in drainages which affect the water regime.  Additionally, streams 
within the right-of-way would be spanned by the transmission lines. Therefore, no direct 

impacts to fish and other aquatic life are anticipated.   

Five streams (WB05, WB07, WB08, WB09, and WB10) would be crossed by the travel pathway 
interior to the construction corridor.  These stream crossings would be protected with (1) 

temporary matting comprised of fiberglass or composite material, (2) installation of a temporary 
bridge or (3) placement of appropriately sized culverts (to replace existing deteriorated culverts) 
to support vehicle loads, prevent erosive velocities, and minimize sedimentation into the 

waterway.  
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Fiberglass or composite matting, or other appropriately sized material to support vehicle loads, 
prevent erosive velocities, and minimize sedimentation into the waterway would be used to 
mitigate for temporary effects associated with access road crossing of intermittent or ephemeral 

streams.  Where feasible and practicable, these crossings would be completed during dry 
periods and with minimal grading.  The performance of intermittent or ephemeral stream 
crossings would be monitored and maintained or repaired as necessary to protect water quality.   

Additionally, new HDPE (High Density Polyethylene) pipe culverts would be installed to replace 
existing worn galvanized culverts to maintain drainage underneath existing travelways.  Culvert 
designs would be completed by a qualified engineer who would develop placement locations, 

culvert sizing and grade, and proper construction methods.  Construction would occur during 
periods of low water or normal flow and in accordance with federal and state guidelines for 
protection of water quality.  Culverts would be placed at the appropriate elevation so as not 

inhibit water flow.  Culverts would be sloped downward to facilitate water flow and minimize 
sediment build-up.  Soil around the culverts would be compacted to prevent water flow around 
the culvert.  Adjacent sediment control structures such as silt fences, check dams, rock 

armoring, or rip rap may be necessary to prevent sedimentation.  Culverts would be inspected 
and maintained regularly for proper operation during construction.     

Indirect impacts could be caused by erosion or siltation as a consequence of improper 
construction practice.  The consequences of these temporary impacts would be reduction in 

plant productivity and use of the habitat by wildlife species. Measures to mitigate these short-
term impacts would be implemented through Duke’s standard construction practices, and E&SC 
Plan. 

Also, the proposed Project would not require use of surface or groundwater for installation of 
transmission line structures.  Water required for dust suppression would be procured from 
municipal sources and/or private landowners. 

3.3.3.3.1. Summary Effect 

Due to land disturbing activities for development of construction pads and reconstruction of 
access roads under Alternative B, temporary impacts would involve potential erosion and 

siltation. This would result in short- term minor adverse impacts.  Cumulative impacts would be 
minor.  There would be no impairment of geology and soils under Alternative B. 

3.3.4.  Biological Resources  

A biological survey of the project area and access roads was conducted in June 2012 for the 
presence of federal and state – listed Threatened, Endangered and Sensitive (TES) species, 

Forest Service Species of Concern (FC), and their habitats.  Vegetation data were obtained from 
existing sources, including North Carolina Natural Heritage Program (NCNHP), Forest Service, 
and NatureServe.  Data on the occurrence and use by wildlife and aquatic species in the area 

was also obtained from North Carolina Wildlife Resources Commission (NCWRC), Forest Service 
and U.S. Fish and Wildlife Service (USFWS).  In addition, published and unpublished literature 
was reviewed, federal and state agencies and biologists were consulted. 

The study area included (1) approximately 11,088 linear feet of new and existing authorized 
transmission line corridor within a 120-foot-wide study corridor; and (2) approximately 13,200 
linear feet of access roads within a 50-foot-wide study pathway. 
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In addition to field surveys, the evaluation included review of information within the Biological 

Analysis Area (BAA).  The BAA or “boundary of effects” is defined as the surrounding area 
within two miles of the proposed Project area.  For TES and FC species potential effects (direct, 

indirect, and cumulative) to biological resources in the BAA were analyzed using this boundary.  
The BAA limits are analogous to the NCNHP and the Natural Conservancy’s delimitation 
guidelines for plants and animals. 

3.3.4.1. Methodology 

Using information from project area habitat conditions, species habitat requirements, and 
species distributions and limiting factors, the entire Pisgah NF, North Carolina Natural Heritage 

Program (NCNHP), and the United States Fish and Wildlife Service (USFWS) TES and FC list for 
McDowell County was reviewed along with the species habitat list to determine if any TES 
species were likely to occur in or near the project area. The North Carolina Natural Heritage 

database maps were examined to locate any records of TES and FC species present in the 
proposed project area.   

Following the preliminary screening mentioned above, the McDowell County list was further 

reduced to TES and FC species whose habitats are consistent with the Proposed Alternative 
footprint environment.  Habitat preferences and ranges of listed plant and animal species were 
determined using a variety of sources, including the NCNHP database, Forest Service (TES, FC 
and Mangament Indicator Species) lists, NatureServe© database, personal communication with 

Forest Service personnel, and other reference materials.  Natural community classification 
followed Schafale and Weakley (1990).  Species with well-defined habitat requirements (spray 
cliffs, granitic domes, rock outcrops, talus slopes, bogs, spruce-fir forests, etc.) as well as those 

requiring mature, closed-canopy forest were omitted from further consideration.    

The results of the above methods yielded 29 TES and FC species potentially occurring within 
two miles of the proposed project location in McDowell County [referred to as the Biological 

Analysis Area (BAA)].  Of the 29 potential TES and FC species, the Oconee bells (Shortia 
galacifolia var. brevistyla), a Federal Species of Concern and State Endangered plant, and the 
mayfly (Ephemerella berneri), a State Significantly Rare aquatic insect, is within the BAA and 

analyzed further.  No TES and FC wildlife species are within the analysis area.   

The remaining 27 TES and FC species were not carried forward in this analysis since they are 
not expected to occur within the BAA or Project footprint areas due to lack of habitat or 

records.  Therefore, the Proposed Action would not affect TES species or impact FC species.  
The name of each TES and FC plant species and reason for elimination from the Hankins rebuild 
project is listed in the BE. 
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3.3.4.2. Botanical Species 

3.3.4.2.1. Existing Conditions 

Habitat, community types, and plant species ranges follow the current community classification 

used by NCNHP (Schafale and Weakly 1990).  The natural communities types found to exist 
within the Project study area include Acidic Cove Forest, Chestnut Oak Forest and Pine-
Oak/Heath Forest.  However the existing transmission line corridor consists of scrub vegetation 

that developed following clearing for the original power line, and subsequent vegetative 
maintenance.  Acidic Cove Forest, Chestnut Oak Forest and Pine-Oak/Heath Forest community 
types are common of low elevation (i.e., 3,000 feet or less) forest and woodlands with mesic to 

dry conditions.  Approximately 57 percent of the proposed Project corridor is scrub vegetation 
within the existing maintained right-of-way and 43 percent are forested areas located west of 
the existing transmission line corridor. Refer to Appendix C, Biological Evaluation (BE), for 

additional natural communities descriptions. 

Of the total 146 TES and FC plant species known to occur or could occur within McDowell 
County, only one federally listed plant species, Oconee bells (Shortia galacifolia var. brevistyla) 
is known to occur within the BAA.  No other TES or FC plant species are known to occur within 
the BAA.  However 12 plant species may have potential habitat within the BAA.  All other TES 
and FC plant species were eliminated from further consideration and analysis for one of the 
following reasons; 1) lack of suitable habitat for the species in the BAA, 2) the species has a 

well known distribution that does not include the BAA or 3) based on field surveys no habitat or 
occurrence of a TES and FC was seen in or near the proposed activity area.   

Table 6 and Table 7 provide a listing of TES and FC plant species specific to McDowell County 

having potential to occur within the BAA, respectively.  Also included are brief habitat 
descriptions for each TES and FC plant species identified in the tables. 

Table 6 

Duke Energy Hankins 44kV Transmission Line Rebuild Project 

KNOWN THREATENED, ENDANGERED AND SENSITIVE PLANT SPECIES IN THE BIOLOGICAL ANALYSIS AREA  

Scientific Name Common Name Type Natural Communities Occurrence 

Cleistes bifaria  
Small Spreading 
Pogonia 

Vascular Plant 
Pine-Oak/Heath Forest, Pine-

Oak Woodland, Shortleaf 
Pine 

No known occurrences 
within the BAA. 

Not known to occur in the 
activity area. 

Fothergilla major Large Witch-alder Vascular Plant Spruce-Fir Forest 

No known occurrences 
within the BAA. 

Not known to occur in the 
activity area. 

Hygrohypnum closteri 
Closter's Brook-
hypnum 

Non-vascular 
Plant 

Streams 

No known occurrences 
within the BAA. 

Not known to occur in the 
activity area. 

Juglans cinerea Butternut Vascular Plant 
Rich Cove Forest, Mesic 
Oak-Hickory, Montane 
Alluvial Forest 

No known occurrences 
within the BAA. 

Not known to occur in the 
activity area. 

Malaxis bayardii 
Appalachian 
Adder's-mouth 

Vascular Plant Xeric Upland forests 

No known occurrences 
within the BAA. 

Not known to occur in the 
activity area. 
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Table 6 

Duke Energy Hankins 44kV Transmission Line Rebuild Project 

KNOWN THREATENED, ENDANGERED AND SENSITIVE PLANT SPECIES IN THE BIOLOGICAL ANALYSIS AREA  

Scientific Name Common Name Type Natural Communities Occurrence 

Monotropsis odorata Sweet Pinesap Vascular Plant 

Rich Cove Forest, Mesic 

Oak-Hickory, Xeric Oak-
Hickory, Pine-Oak/Heath 
Forest 

No known occurrences 
within the BAA. 

Not known to occur in the 
activity area. 

Shortia galacifolia var. 
brevistyla 

Northern Oconee 
Bells 

Vascular Plant 
Streambanks, slopes, and 

outcrops in humid gorges in 
Acid Cove Forest 

Known to occur within the 
BAA. 

Not known to occur in the 
activity area. 

Thermopsis fraxinifolia 
Ash-leaved Golden-
banner 

Vascular Plant 
Xeric Oak-Hickory Forest, 

Montane Oak Woodland, 
Pine-Oak/Heath 

No known occurrences 
within the BAA. 

Not known to occur in the 
activity area. 

Tsuga caroliniana Carolina Hemlock Vascular Plant 

Carolina Hemlock Forest, 

Montane Acidic Cliff, Pine-
Oak/Heath, High Elevation 
Rocky Summit 

No known occurrences 
within the BAA. 

Not known to occur in the 
activity area. 

 

Table 7 

Duke Energy Hankins 44kV Transmission Line Rebuild Project 

KNOWN FOREST CONCERN PLANT SPECIES IN THE BIOLOGICAL ANALYSIS AREA  

Scientific Name Common Name Type Natural Communities Occurrence 

Brachythecium 

rotaeanum 
Rota's Feather Moss Nonvascular Plant 

On bark or rock in Acidic Cove 

Forests 

No known occurrences 

within the BAA. 

Not known to occur in 

the activity area. 

Echinacea purpurea Purple Coneflower Vascular Plant Glade, Roadside, mafic rock 

No known occurrences 

within the BAA. 

Not known to occur in 

the activity area. 

Thermopsis mollis 
Appalachian Golden-

banner 
Vascular Plant 

Xeric Oak-Hickory Forest, 

Montane Oak Woodland, Pine-
Oak Heath, Shortleaf Pine 

No known occurrences 

within the BAA. 

Not known to occur in 

the activity area. 

The Oconee bells are known to occur within the BAA.  The occurrences are located in moist 
hardwood forests near intermittent to perennial streams in the Blue Ridge escarpment region. 

Their habitat is an Acidic Cove Forest community type, and herb cover is sparse, consisting of 
heartleaf (Hexastylis sp.), Christmas fern (Polystichum acrostichoides), galax (Galax urceolata), 
partridgeberry (Mitchella repens), and violets (Viola spp.).  No Oconee bells were observed in 

the activity area during botanical field surveys. 

For a listing of plant TES and FC species occurring or having potential to occur within McDowell 
County refer to the BE in Appendix C.   Furthermore, no special habitat features including 

caves, talus, boulders, spray cliffs and waterfalls, or seeps and springs were identified within 
the project area. 
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3.3.4.2.2. Alternative A:  No Action 

The No Action alternative would result in indirect effects to removal of vegetation to replace 
deteriorated pole structures and reconstruct access roads.  Temporary impacts would be 

associated with minor damage to plants by construction traffic, or reduction in productivity from 
dust deposition.  

There are no known plant TES and FC species that would be affected by pole structure 

replacement and access road reconstruction activities because no TES and FC species are 
known to occur in the proposed activity areas.  Additionally, since the utility corridor would be 
maintained in a shrub layer state, and reconstructed access roadbeds would be seeded to 

promote grassy vegetation, no long-term effects are anticipated. 

3.3.4.2.2.1. Summary Effect 

Cumulative impacts would be minor.  There would be no impairment to vegetation under 

Alternative A. 

3.3.4.2.3. Alternative B:  Proposed Action 

Direct effects to vegetation include removal during clearing, pole installation, and access road 

reconstruction activities.  Indirect effects are associated with temporary impacts due to 
vehicular traffic, reduction in productivity from dust deposition or siltation, and increased 
potential for introduction of invasive plants.  These temporary impacts would be mitigated or 
minimized by using existing right-of-way for construction traffic and pole installations, and 

implementation of Duke’s standard construction practices, and E&SC and Invasive Plant 
Management Plans. 

There are no known plant TES and FC species that would be affected by clearing, pole 

installation, and access road reconstruction activities because no TES and FC species are known 
to occur in the proposed activity areas.  Long-term effects are principally associated with 
converting approximately 8.65 acres of forest to shrub vegetation, and relinquish of similar 

acreage of formerly maintained right-of-way to the Forest Service.  These early successional 
corridors would benefit resident wildlife by providing enlarged habitat openings.   

3.3.4.2.3.1. Summary Effect 

Cumulative impacts would be minor.  There would be no impairment to vegetation under 
Alternative B. 

3.3.4.3. Invasive Plants 

3.3.4.3.1. Existing Conditions 

Invasive exotic plants observed within activity area include Japanese honeysuckle (Lonicera 
japonica), multiflora rose (Rosa multiflora), Chinese/European privet (Ligustrum 
sinense/vulgare) and tree of heaven (Ailanthus altissima).   Throughout their range, these 
species are associated with disturbed areas such as roadsides and woodland edges as well as 
floodplains, streamsides and riparian zones. Along the access roads and the existing 

transmission line corridor, the densities of these species and the habitats in which they occur 
are characteristic of the region. 

A list of the high priority invasive plant species across the Nantahala and Pisgah National 
Forests developed from both botanical surveys and non-native invasive plants inventories are 
listed in Table 8.   Most of the 17 species identified in Table 8 are prevalent across the region.  

These species were assigned a relative priority for treatment based on their known impacts on 
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rare species and communities, their ability to rapidly spread, and their ability to persist in the 
forest. The listing of invasive plants and priority assigned is based on species’ spread and 
infestation characteristics (Decision Notice, Finding of No Significant Impact & Project-Specific, 

Non-Significant Forest Plan Amendment #23, February 2009).  

Table 8 

Duke Energy Hankins 44kV Transmission Line Rebuild Project 

PRIORITY NON-NATIVE INVASIVE PLANT SPECIES PRESENT IN THE NANTAHALA AND PISGAH NATIONAL FORESTS
a
 

Scientific Name Common Name Nantahala-Pisgah NF Priority Treatment 

Celastrus orbiculatus Oriental bittersweet High 

Paulownia tomentosa Princess tree  High 

Spiraea japonica  Japansese meadowsweet  High 

Polygonum cuspidatum  Japanese knotweed High 

Microstegium vimineum  Japanese stiltgrass  High 

Ligustrum sinense/vulgare  Chinese/European privet  High 

Miscanthus sinensis  Chinese silver grass  High 

Rosa multiflora  Multiflora rose  High 

Elaeagnus umbellate/pungens  Autumn/Thorny olive  Medium 

Lonicera japonica Japanese honeysuckle  Medium 

Alliaria petiolata Garlic mustard  Medium 

Centaurea petiolata  Spotted knapweed  Medium 

Tussilago farfara Coltsfoot  Medium 

Albizia julbrissin Silk-tree  Medium 

Ailanthus altissima  Tree of heaven  Medium 

Pueraria montana var. lobata Kudzu  Medium 

Dioscorea oppositifolia  Chinese yam  Medium 

a
Table 1.1., Decision Notice, Finding of No Significant Impact & Project-Specific, Non-Significant Forest Plan Amendment #23, 

February 2009 

3.3.4.3.2. Alternative A:  No Action 

Under the No Action alternative, no chemical herbicides would be applied to control invasive 
plants.  Manual and mechanical vegetation management methods involving chainsaws for 

inaccessible areas, bushhogs for mowing, and bucket trucks for side trimming would continue.  
Not treating invasive plant species would result in their continued spread in disturbed areas 
such as roadsides and woodland edges as well as streamsides and riparian zones. 

3.3.4.3.2.1. Summary Effect 

Forest Service road and trail maintenance activities could further spread invasive plant species 
in disturbed areas of the right-of-way resulting in long-term minor adverse impacts to 

vegetation. 

3.3.4.3.3. Alternative B:  Proposed Action 

Under this alternative, chemical herbicides would be applied to remove and contain invasive 

species populations.  Chemical herbicides used would be in accordance with applicable state 
and federal laws and regulations. Only herbicides registered with the U.S. Environmental 
Protection Agency and in compliance with the Forest Plan and Vegetation Management 
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Environmental Impact Statement (VMEIS) would be applied.  Approved herbicides to be used 
include: 

Aminopyralid:  This chemical is found in the products Milestone and Milestone VM.  

Aminopyralid is most effective for the control of broadleaf weeds in forests, rights-of-way, and 
developed recreational areas such as campgrounds, picnic areas and trails.  The range of 
application rates is 0.03 pounds (lbs) acid equivalents a.e./acre to 0.11 lbs a.e./acre with 0.078 

lbs a.e./acre being typical for non-rhizomatous weeds. 

Glyphosate:  This chemical is commonly found in brand name products such as Roundup, 
Accord, and Rodeo. Glyphosate is a broad-spectrum herbicide used to kill grasses and broadleaf 

weeds. Rodeo is a formulation labeled for aquatic use. The range of application rates is 0.5 to 7 
lbs a.e./acre with 2 lbs a.e./acre being typical. 

Imazapyr:  This chemical is commonly found in brand name products such as Arsenal and 

Habitat.  Imazapyr is commonly tank-mixed with other products to ensure control of 
undesirable vegetation.  The range of application rates is from 0.06 lbs to 1.5lbs a.e./acre. 

Metsulfuron Methyl:  This chemical, found in the product Escort XP, is used primarily for the 
control of noxious weeds.  Minor uses include conifer release and rights-of-way management.  
The range of application rates is 0.0125 to 0.15 lbs a.e./acre with 0.03 lbs a.e./acre being 

typical. 

Triclopyr:  This chemical is found in brand name products such as Garlon 3A and Garlon 4. 
Triclopyr is most effective on broad-leaved plants and is used for noxious weed control such as 

kudzu, planting site preparation, and release of tree seedlings from competition.  The range of 
application rates is 0.05 lb a.e./acre to 10 lbs a.e./acre. 

No TES and FC plant species would be affected by herbicide use because no TES and FC plant 

species are known to occur within the activity area. Additionally, the select herbicides are 
expected to have no long-term adverse impacts when applied in the ranges prescribed in the 
Forest Service risk assessment and in accordance with approved procedures.   

3.3.4.3.3.1. Summary Effect 

Chemical herbicides would be applied to control and prevent the spread of invasive plant 
species in the right-of-way.  This would have long-term beneficial effect for native plant 

communities. 

3.3.4.4. Wildlife Species 

3.3.4.4.1. Existing Conditions 

Wildlife field surveys were conducted along the study corridor and access roads to identify and 

observe habitat conditions available for wildlife.  During this survey any random happenstance 
wildlife observations were noted.  Wildlife utilization of the project area was determined by 
actual sightings and by the presence of tracks and scat.   

Additionally, the survey evaluated habitat suitability for potential occurrence of TES and FC 
species based on existing vegetative communities as defined by NCNHP (Schafale and Weakly 
1990).  No spruce-fir, bogs, wetlands, rock outcrops, caves, cliffs, and cove habitats exists 

within the activity area.  Field surveys of the activity areas identified no TES and FC wildlife 
species and potential habitat.  No further wildlife TES and FC species or their habitat was 
evaluated within the activity area.  Additional information concerning TES and FC wildlife is 

discussed in the BE. 
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3.3.4.4.2. Alternative A:  No Action 

Under the No Action alternative, the increased maintenance and repairs would not affect TES 
and FC wildlife species or their potential habitat because no TES and FC wildlife species are 

within the activity area. 

Indirect effects to local wildlife resources include potential noise disturbance during breeding or 
nesting season. This would temporarily impact wildlife species that nest or breed in open areas.  

Since maintenance activities would tend to be localized to select structures and 
breeding/nesting seasons are typically short (less than four months) this would lessen potential 
impacts to this wildlife group.  

3.3.4.4.2.1. Summary Effect 

Alternative A activities would result in no affect to TES and FC species or resident wildlife. 

3.3.4.4.3. Alternative B:  Proposed Action 

Implementation of the Proposed Action would not affect TES and FC wildlife species or their 
potential habitat because no TES and FC wildlife species are within the activity area. 

Indirect impacts are associated with habitat alteration and disturbance of resident wildlife.  The 

clearing of 34 feet (wide) by 11,088 feet (long) of forest would potentially affect interior forest 
species; however, it would benefit wildlife species associated with early successional habitat.  
Potential noise disturbance during breeding or nesting season would temporarily impact local 
wildlife species that nest or breed in open areas.  Implementation of Duke’s standard 

construction practices, and Vegetative Maintenance Plan would reduce potential adverse 
impacts to wildlife habitat associated with the Proposed Action.  The disturbance of land within 
the existing right-of-way and adjacent forest would not result in long-term impacts to local 

wildlife. 

3.3.4.4.3.1. Summary Effect 

No TES and FC species or resident wildlife would be affected under Alternative B. 

3.3.4.5. Aquatic Species 

3.3.4.5.1. Existing Condition 

The riparian areas, a 100-foot buffer zone adjacent to the stream, consist of vegetative habitats 

similar to the surrounding uplands as defined by NCNHP (Schafale and Weakly 1990). 

Six rare aquatic species have been listed by NCWRC or NCNHP as occurring or potentially 
occurring in McDowell County.  Of the six aquatic species, only the Ephemerella berneri is 

known to occur within the BAA.  The Ephemerella berneri aquatic habitat extends from the 
origin of the North Fork Catawba River in Avery County near the community of Linville Falls, 
down to its confluence with Armstrong Creek. The habitat ends about 4.5 miles upstream from 

where the North Fork empties into Lake James.  Field surveys of the activity areas identified no 
TES and FC aquatic species.  The remaining five TES aquatic species have not been 
documented in the BAA and do not have habitat within the activity area.  Refer to the BE for 

additional analysis information. 

3.3.4.5.2. Alternative A:  No Action 

Under the No Action alternative, maintenance and repair activities would not impact the 

Ephemerella berneri site of record because it is located approximately 4,325 feet (sky distance) 
upstream from the northernmost boundary for the proposed activities. 
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3.3.4.5.2.1. Summary Effect 

Repair and maintenance activities under Alternative A activities would result in no affect to 
aquatic species. 

3.3.4.5.3. Alternative B:  Proposed Action 

Implementation of the Proposed Action would not require instream construction nor land 
disturbance to the riparian areas.  Therefore, direct impacts to fish and other aquatic life are 

not anticipated under Duke’s standard construction practices. 

3.3.4.5.3.1. Summary Effect 

No aquatic species would be affected under Alternative B. 

3.3.5. Historic, Cultural and Archaeological Resources 

3.3.5.1. Existing Condition 

A survey of historic, cultural, and archaeological resources was conducted in accordance with a 

Programmatic Agreement agreed to among the Forest Service, North Carolina Office of Archives 
and History-State Historic Preservation Office (NC SHPO), EBCI Tribal Historic Preservation 
Office (THPO), Duke and others, prior to construction. The project area was surveyed for 

cultural resources in July and August 2012 (Frye 2012).  In addition to background research, 
including file research on previously recorded resources, archaeologists conducted a ground 
reconnaissance of the entire project area and conducted subsurface testing in moderate to high 
potential areas (as defined by Forest Service criteria) within the project area.  The transmission 

line study corridor measured 36.5 m (120 ft) wide, while the enhanced access road study areas 
measured 7.5 m (25 ft) wide, typically about 3.8 m (12.5 ft) on either side of the road top 
center line.  Subsurface testing included excavation of 296 shovel test pits, measuring 

approximately 40 cm (16 in) in diameter, and one 1x1 m test unit. These subsurface 
excavations were excavated 10 cm (4 in) into subsoil. 

Background research identified six archaeological sites (31Mc58, 31Mc71, 31Mc72, 31Mc73, 

31Mc189, and 31Mc220) and no historic resources located within or near the existing and 
proposed transmission line corridor and access roads.  The nearest National Register of Historic 
Places (NRHP) -eligible or -listed resource is a bridge located approximately 3.6 km (2.0 mi) 

southeast of the Project area. Four sites, including two previously recorded sites (Sites 31Mc93 
and 31Mc189) and two newly recorded sites (Sites 31Mc361 and 31Mc362) were identified 
within the project study area. 

3.3.5.2. Alternative A:  No Action 

Under the No Action alternative, maintenance and repair activities would have no impact on 
historic, cultural and archaeological resources since no significant cultural resources are located 

within or near the existing transmission line corridor. 

3.3.5.2.1. Summary Effect 

Implementation of Alternative A would have no impact on cultural resources.  Cumulative 

impacts would be negligible.  There would be no impairment to historic, cultural and 
archaeological resources under Alternative A. 
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3.3.5.3. Alternative B:  Proposed Action 

Although the Proposed Action may potentially impact four archaeological sites (Sites 31Mc93, 

31Mc189, 31Mc361, and 31Mc362), these sites lack the potential to provide significant new 
information regarding the prehistory of the region, and do not meet the minimum criteria for 
listing to the NRHP.  Therefore, the Proposed Action would not have a direct impact on NRHP-

eligible resources.  Additionally, proposed access roads are utilizing existing Forest System 
roads and logging trails. 

3.3.5.3.1. Summary Effect 

Rebuild of the transmission line under Alternative B would have no impact on NRHP- eligible or 

listed resources. Cumulative impacts would be negligible.  There would be no impairment to 
historic, cultural and archaeological resources under Alternative B. 

3.3.6. Scenic and Aesthetic Areas 

3.3.6.1. Existing Condition 

The preliminary view shed analysis reviewed NC SHPO data for recorded historic structure 
resources and NRHP eligible and listed sites near the project footprint. No recorded historic 

structures or NRHP eligible or listed sites within a one-mile radius of the project footprint were 
observed.  

3.3.6.2. Alternative A:  No Action 

Since the nearest historical structure is a bridge located approximately 2.0 miles southeast of 
the existing transmission corridor, maintenance and repair activities under Alternative A would 

have no impact on the view shed for recorded historic structure resources and NRHP eligible 
and listed sites. 

3.3.6.2.1. Summary Effect 

Implementation of Alternative A would have no impact on scenic views and visual resources 
associated with the Mountain-to-Sea Trail due to continued operational and maintenance 

activities.   Cumulative impacts would be negligible.  There would be no impairment to historic 
and scenic views under Alternative A. 

3.3.6.3. Alternative B:  Proposed Action 

The Proposed Action would have no visual impacts resulting from construction and operation of 

the Hankins transmission line on recorded historic structures or NRHP eligible or listed sites due 
to the following: 

 Proposed Project is essentially using the same power line corridor that has been in existence 

for more than 61 years; 

 Steep forested terrain limit direct line of sight to the power line corridor in multiple 

directions; and 

 Structures of historic value are greater than one-mile from the Project footprint and are 
obscured from view by steep terrain. 

Also, since the Mountains-to-Sea Trail presently crosses the 68-foot transmission corridor, there 
would be no long-term adverse impact beyond the existing visual impact of the permitted 
maintained corridor. The power line would be visible from the Mountains-to-Sea Trail in select 

locations due to the new support structures being taller, and therefore, more visible from 
further distances than the existing structures. 
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3.3.6.3.1. Summary Effect 

Implementation of Alternative B would have no impact on scenic views and visual resources 
associated with the MTS Trail due to construction, operational and maintenance activities.   

Cumulative impacts would be negligible.  There would be no impairment to historic and scenic 
views under Alternative B. 

3.3.7. Socioeconomics 

3.3.7.1. Existing Condition 

The project area is entirely within the boundaries of Forest Service land.  The only city within 
the vicinity of the project corridor is Marion to the south.  Steep mountainous slopes and lack of 

sufficient soil cover over bedrock limit the land area suitable for development and agriculture.   

Marion, the county seat of McDowell County, has an estimated population of 7,854.  There are 
2,859 households and has a total area of 5.39 square miles according to the 2010 census.  

Marion is ranked #121 by population in the state of North Carolina.  The population density is 
1454.7 people per square mile and there are approximately 2.53 people per household.  The 
leading industries in Marion are manufacturing, 33 percent; education, health and social 

services, 18 percent; and retail trade, 9 percent.   The average salary for jobs in Marion is 
$23,537, and the median income of households in Marion was $24,753.  The unemployment 
rate is 11.90 percent with a job growth rate of 0.18 percent. 

3.3.7.2. Alternative A:  No Action 

Under the No Action alternative, maintenance and repair activities would have no impact on 
socioeconomic conditions for Marion or surrounding communities. 

3.3.7.2.1. Summary Effect 

Continued maintenance and repair activities under Alternative A would have no impact on 
socioeconomic conditions for Marion city or surrounding communities. Cumulative impacts 
would be negligible. 

3.3.7.3. Alternative B:  Proposed Action 

Impacts on the local economy of Marion are considered positive.  Construction workers would 
likely seek temporary housing in the area, which is readily available in motels and apartments in 

Marion.  Although these effects are short-term and would last only through the construction 
period, revenues would be generated through sales of food, gasoline, lodging, retail goods, and 
entertainment. 

Additionally, benefits of the project to local residents would include increased reliability of 
electric service delivery, and decreased costs associated with equipment failures (i.e., water 
pumps, residential heating, and electrical systems). 

3.3.7.3.1. Summary Effect 

Implementation of Alternative B would have positive short-term impact on socioeconomics.   
Cumulative impacts would be beneficial to Marion city and surrounding communities.  There 

would be benefits to local residents from increased electric reliability under Alternative B. 



Environmental Assessment 
25 

Duke Energy Hankins Transmission Line Rebuild Project 

 

 

3.3.8. Health and Safety Considerations 

3.3.8.1. Existing Condition 

The greatest hazard from a transmission line is direct electrical contact with the conductors.  

Generally, there is less risk of contact with higher voltage lines due to the height of the 
conductors. When working near transmission lines, electrical contact can occur, even if direct 
physical contact is not made, because electricity can arc across an air gap.  As a result, caution 

is to be exercised when operating vehicles and equipment in proximity to the line for any 
purpose, including recreation. 

Also, transmission line structures, wires, and other tall objects are the most likely points to be 

hit by lightning during a thunderstorm. Therefore, the area near structures and other tall 
objects should be avoided during thunderstorms. The proposed line is designed with overhead 
ground-wires and well-grounded structures to protect the system from lightning. 

3.3.8.2. Alternative A:  No Action 

The No Action alternative has the potential for increased safety risks to maintenance personnel 
and the general public.   The existing poles and cross-arms are more than 40 years old and 

would eventually require maintenance with bucket trucks and lifting equipment because pole-
climbing would be too hazardous.  Pole structure replacement would become more frequent 
and the transmission line would become more unreliable.   Additionally, existing structures 
would potentially be unable to withstand wind and ice loading conditions. 

3.3.8.2.1. Summary Effect 

Cumulative impacts would be minor.  There would be no impairment to visitor use and 
experience under Alternative A. 

3.3.8.3. Alternative B:  Proposed Action 

The transmission line would be rebuilt in accordance with the National Electric Safety Code 
(NESC) and other relevant industry standards, to insure that adequate safety clearances and 

provisions are provided.  Safety measures including equipment grounding would be provided 
per code requirements. All construction personnel would be required to follow Occupational 
Safety and Health Administration (OSHA) regulations throughout project construction.  

The MTS Trail is open to Pisgah NF visitors 24 hours/7 days a week.  As a result, continuous 
access along the MTS Trail would be maintained with the exception of brief and infrequent 
instances when it would be unsafe for visitors to cross.  Appropriate barriers, safety fencing, or 

signs would be installed at or along the MTS Trail crossing, as appropriate, prior to initiating 
construction activities on Pisgah NF land.  During times of active construction, Duke would 
establish a safety zone in order to ensure the safety of Pisgah NF visitors. The objective of 

these measures would be to protect visitors and allow safe passage across the MTS Trail or 
around the area of construction.  Safety measures would be maintained throughout the 
construction process on Pisgah NF land. 

Construction materials and equipment in the vicinity of the MTS Trail would be appropriately 
secured prior to termination of work at the end of each work day.  No activities that could 
create a fire danger are anticipated.  However, should the need arise to use equipment such as 

welding, grinding, and other activities that would create sparks, fire control equipment would be 
available on site 
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Construction areas would be maintained in a sanitary condition at all times. Waste materials 
(including but not limited to human waste, trash, garbage, refuse, oil and petroleum products, 
and ashes) would be disposed of promptly at a state-approved off-site waste disposal facility.  

Once construction is complete across Pisgah NF lands, and restoration of the sites is finalized, 
equipment and materials would be removed. 

3.3.8.3.1. Summary Effect 

Implementation of Alternative B would result in localized short-term impacts to visitors during 
construction from the presence of construction equipment and other maintenance materials.  
Construction of barriers would help mitigate disturbance to hiking and horseback trails by 

motorized vehicles use on the right-of-way and access roads.  No impacts would occur to visitor 
access during operation of the Hankins transmission line.  Cumulative impacts would be minor.  
There would be short-term impairment to visitor use under Alternative B. 

4.0 CUMULATIVE EFFECTS of PROPOSED ACTION 

Cumulative impacts would result from impact of the proposed action added to other past, 
present, and reasonably foreseeable future actions occurring in the region. There are no new 

major surface-disturbing developments planned for the study area which could interact with the 
Proposed Action in a cumulative manner.  Since the Proposed Action is a rebuild of an existing 
line in a corridor that parallel and overlap the existing right-of-way, cumulative effects would 

not differ significantly from current utility, timber harvest and road maintenance activities.  

5.0 UNAVOIDABLE ADVERSE IMPACTS 

Impacts to physical resources would be temporary resulting from construction activities.  
Terrestrial resources impacts would include soil disturbance and increased erosion potential.  

Temporary air quality impacts would be caused by vehicular dust and gaseous emissions.  
Implementation of Duke’s standard construction practice, termination of construction, and 
restoration and stabilization measures would function to limit the duration and extent of these 

impacts. 

Impacts to water resources are not anticipated from implementation of the Proposed Action.  
Furthermore, the potential for impacts to existing land uses are reduced by the siting of 

structures in previously disturbed areas or areas that have been modified along the existing 
right-of-way.   

In summary, no long-term adverse impacts would be expected as a result of removal of the 

existing transmission facility, and construction, operation, and maintenance of the proposed 

rebuild of the Hankins 44-kV transmission line. 

6.0 CONSULTATION and COORDINATION 

Consultation with the U.S. Army Corps of Engineers is not necessary since the Proposed Action 

will have no effect on jurisdictional waters of the U.S.  Also, because the Proposed Action will 
have no effect on any federally listed or state-listed endangered species, further coordination 
with the USFWS is not required. 
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7.0 MITIGATION COMMON TO NO ACTION AND PROPOSED ACTION 
ALTERNATIVES 

Construction storm water will be managed as required by NCDENR General Permit to Discharge 

Stormwater under the National Pollutant Discharge Elimination System (NPDES) for 
Construction Activities (NPDES General Construction Stormwater Permit), NCG01000, and the 
Project’s E&SC Plan.  See Appendix A for project-specific E&SC Plan details. 

Typical mitigation measures to be implemented by Duke for the proposed Project include: 

 Silt fence (a temporary perimeter control that consists of geotextile fabric stretched 

across wood or steel poles that restricts sediment-laden runoff from leaving the 
construction site); 

 Silt fence with rock outlet (silt fence backed with a small rock check dam to lower the 

speed of concentrated flows); 

 Erosion control matting (matting or blankets composed primarily of biodegradable 

material such as wheat straw, coconut fiber or aged curled excelsior wood product.  
Erosion control matting is used for temporary stabilization of soil immediately following 
seeding until the vegetative cover becomes established.); 

 Waterbar (berms or ridges constructed of compacted soil that reduces the amount of 
runoff that accumulates on the face of the slope and divert the runoff to sediment trapping 
area or stabilized outfall before release.  Waterbars are typically installed on slopes greater 

than 5 percent, and spaced according to the guideline below.) 

SLOPE (%)  SPACING (feet) 

<5  125 

5 to 10  100 

10 to 20  75 

 Construction entrance (a stone-stabilized pad located at points of vehicular ingress and 
egress on a construction site to reduce the amount of mud, dirt and rocks transported onto 
public roads); 

 Access road (roads used to access the transmission line for the purpose of construction, 
inspection, maintenance, repair, and replacement.  Improvements to access roads may 

require blading, grading, placement of gravel, and installation or replacement of culverts); 

 Culvert with rock backfill (concrete or high density polyethylene pipe used to allow 
construction and maintenance vehicles to cross streams without adverse impacts.  Sizes 

vary depending on stream characteristics such as volume and flow); 

 Temporary wet crossing (fiberglass or composite mats placed into low water 

(ephemeral or intermittent) streams to support vehicle traffic and minimize adverse 
impacts.) 

 Mulching (a temporary soil stabilization erosion control method that applies straw, wood 

chips, wood fibers, etc. on the soil surface.  Mulch enhances absorption of water by the 
soil, reduces evaporation losses, regulates soil temperatures, and reduces the speed of 
storm water runoff over an area. Following are general seeding guidelines for stabilization 

recommended by the Forest Service for the Hankins 44-kV transmission line.) 
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1. Seeding using a weed free mixture approved by the Forest Service.  A temporary cover 
crop will be established if there is a conflict in planting season. A permanent cover crop 
will be established at the first approved time of planting. 

2. Completing all seeding, fertilizing, and mulching within 30 days of maintenance during 
the seeding season, unless drought conditions prevail. 

3. Using a seed mixture adapted to soil, climate, and season. Mulching with straw tied 

down with asphalt emulsion. 

4. Seed bare soils within 100 feet of riparian areas the same day as completion of soil 
disturbance. 

 Temporary and permanent seeding (planting of grass seed to control storm water 
runoff and prevent erosion by establishing an annual or perennial vegetative cover.  A 
seeding mixture approved by the Forest Service and suitable to the soil, climate, and 

season will be applied.) 

Additionally, waterbars or permanent slope breakers will be installed along access roads and 
the right-of-way to divert storm water runoff in high velocity areas and prevent sediment 

deposition into sensitive resources.  Waterbars may be constructed of soil, rock (crusher-run), 
sandbags or a functional equivalent.  Typical waterbar installation includes a small pit with 
washed stone around the end backed with Type C (wire) silt fence downgrade to capture 

sediment and dissipate energy.  Waterbars are installed on slopes greater than 5 percent and 
at spacing intervals depicted above.  Duke will keep paved road surfaces free of mud and 
debris during construction. 

8.0 FACILITY DESIGN FACTORS 

The facility information presented in this section is subject to change as design parameters 
become better known.  The exact quantity, distance between, and placement of the structures 

will depend on the final detailed design of the transmission line, which is influenced by the 
terrain, environmental features, and economics. 

Typical design characteristics of the proposed 44-kV transmission line rebuild project for the 

Proposed Action is summarized in Table 10.  Single-shaft steel pole structures will be 
repositioned 34 feet west of the existing centerline under Alternative B.  Illustration of a typical 
single-shaft steel pole structure is provided in Figure 2. 

 

Table 10 

Duke Energy Hankins 44kV Transmission Line Rebuild Project  

 TYPICAL SINGLE-SHAFT STEEL POLE DESIGN CHARACTERISTICS  

Design Detail Description Proposed Action Comments 

Structure Height (Above Ground) 61 to 106 feet   

Span Length (approximate) 165 to 900 feet  

Number of structures per mile 9 

Alternative A total number of H-Frame 

structures are 28. 

Alternative B total number of single-shaft 
pole structures is 17. 

Authorized Right-of-Way (ROW) width 68 feet The maintained authorized ROW will remain 
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Table 10 

Duke Energy Hankins 44kV Transmission Line Rebuild Project  

 TYPICAL SINGLE-SHAFT STEEL POLE DESIGN CHARACTERISTICS  

Design Detail Description Proposed Action Comments 

68 feet under Alternatives A and B.  
Alternative B will relinquish 34 feet east of the 
existing centerline to the Forest Service 

following removal of the existing wooden H-
Frame pole structures. 

Land disturbed for ROW (approximate) 7.76 acres  

Disturbance for access roads 

improvements 
5,763 cubic yards 

Improvements to existing roads and logging 

trails include blading, grading and adding rock. 

Amperage  888  

Circuit configuration Single circuit 44-kV  

Conductor capacity 
556 aluminum conductor steel 

reinforced (ACSR) 

 

Conductor diameter (approximate)  0.88-inch  

Steel overhead ground wire diameter 
(approximate) 

 0.375 inch 
 

Ground clearance of conductor (at 

maximum operating temperature of 212 
deg F) 

30 feet minimum 
 

Pole foundation depth 9 to 14 feet 

Augured embedment for single-shaft steel 

poles and wooden H-Frame pole structures 

are similar. 

Cost estimate $1, 355, 260   

*Alignment options may also slightly increase or decrease the quantity, location, and height of structures.  

8.1.  Transmission Line Support Structures 

The proposed transmission line circuits will be supported by single-shaft steel pole structures.  
Figure 2 illustrates the typical single-shaft steel poles structure configuration that will be used 

under Alternative B.  Alternative B maximum ruling span is approximately 900 feet.  The No 
Action Alternative will result in minimum change to current span lengths.  General installation of 
new or replacement structures will be placed in holes augered in the ground to a maximum 

depth of 14 feet and backfilled for Alternatives A and B, respectively. 

Electrical conductors provide the medium for the flow of electrical energy. The circuit 
configuration and conductor size are described in Table 10. The conductor will consist of 

strands of reinforced steel cable encased by aluminum strands.  The steel cable provides the 
tensile strength to support the conductor; the aluminum carries the electrical current.  The 
Proposed Action, having a larger conductor at 556 ACSR, will allow increased electrical capacity.  

The No Action Alternative, using the existing conductor rated at 336 ACSR, will result in no 
change.  Additionally, with the age of the existing conductor greater than 61 years, electrical 
capacity has decreased as conductor material deteriorates, resulting in increased resistance. 
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Conductor phase to phase and phase to ground clearance parameters are determined in 

accordance with the National Electrical Safety Code (NESC) ANSI C2, produced by the American 
National Standards Institute (ANSI). This code provides the basic clearances between the 

conductors and ground, crossing points of other lines and the transmission support structure, 
and other conductors, and the basic working clearances for personnel during energized 
operation and maintenance activities (IEEE 2007). Typically, the clearance of conductors above 

ground is 23 feet for 44-kV. During detailed design, clearances may be increased to account for 
localized conditions. 

Insulators and hardware used on the line will be standard design, provide nearly corona-free 

operation, and reduce audible noise and radio interference. Three insulator strings will be hung 
from each structure. One overhead galvanized steel ground wire (OHGW), approximately one-
half inch diameter under Alternative B, will be installed at the top of the structures to provide 

protection to the conductor from direct lightning strikes.  Alternative A will utilize the existing 61 
year old OHGW having a diameter of 0.375 inches. 



Environmental Assessment 
31 

Duke Energy Hankins Transmission Line Rebuild Project 

 

 

Figure 2: Typical Single-Shaft Steel Pole Structure 
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8.2. Additional Components 

In addition to the conductors, insulators, and overhead ground wires, other associated 

hardware will be installed on the tower as part of the insulator assembly to support the 
conductors and ground wires. This hardware will include clamps, shackles, links, plates, and 
various other pieces composed of galvanized steel and aluminum, and guy wires. 

Guy wires will be attached to the angle pole structure where the power line makes a sharp turn 
northwest towards Coats North America-Sevier Finishing Plant [referenced as the Point of 
Intersection (PI)].  The authorized right-of-way width at the PI total approximately 113 feet for 

a length of 25 feet angle to accommodate guy wires and anchors, and maintenance clearances 
at the structure. Guy wires are necessary to add longitudinal strength to the line at the angle 
pole, and to comply with industry standards for safety. 

A grounding system will be installed at the base of each transmission structure that will consist 
of copper or galvanized ground rods embedded into the ground in immediate proximity to the 
structure foundation and connected to the structure by a buried copper lead.  When the 

resistance to ground for each transmission structure will be greater than 30 ohms with the use 
of ground rods, counterpoise will be installed to lower the resistance to 30 ohms or less. 
Counterpoise consists of a bare copper-clad or galvanized-steel cable buried a minimum of 12 

inches deep, extending from structures (from one or more legs of structure) for approximately 
200 feet within the right-of-way.  Other hardware that is not associated with the transmission of 
electricity may be installed as part of the Project. This hardware may include avian markers, 

perch discouragers or nesting platforms. 

9.0 CONSTRUCTION of the FACILITIES  

9.1. Work Force 

The Proposed Action will be constructed primarily by contract personnel.  Duke will be 
responsible for Project administration and inspection.  The construction workforce will consist of 

laborers, craftsmen, supervisory personnel, support personnel, and construction management 
personnel who will perform the construction tasks.  The approximate number of workers and 
type of equipment anticipated is listed in Table 11. Construction will occur within the right-of-

way and authorized access roads, and consist of sequential activities performed by a series of 
crews working along the length of the line, as described below.  Construction will generally 
occur between 7 a.m. and 7 p.m., Monday through Saturday.  Additional hours may be 

necessary to make up schedule deficiencies or to complete critical construction activities.   

Table 11 

Duke Energy Hankins 44kV Transmission Line Rebuild Project  

ANTICIPATED CONSTRUCTION PERSONNEL AND EQUIPMENT 

 Activity  Personnel Potential Equipment 

Access road improvements 6 - 8 
Pickups, bulldozers, dump trucks, front-end loaders, diesel tractor, motor 
grader, 1½-ton truck, water trucks, 

Tree clearing 4 - 6 
Pickups, bucket truck, Hydro-crane, 5

th
 wheel tractor with flatbed trailer, 

boom truck, 1½-ton truck 

Clearing and Site Preparation 3 - 5 
Pickups, bulldozers, dump trucks, front-end loaders, diesel tractor,  1½-
ton truck, water trucks, welding truck 

Framing 4 - 6 
Pickups, boom truck, Hydro-crane, 5

th
 wheel tractor with flatbed trailer, 

1½-ton truck, crane, steel haul truck 

Auguring 4 - 6 Pickups, drill rigs, front-end loaders, 1½-ton truck  
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Table 11 

Duke Energy Hankins 44kV Transmission Line Rebuild Project  

ANTICIPATED CONSTRUCTION PERSONNEL AND EQUIPMENT 

 Activity  Personnel Potential Equipment 

Erection 6 - 8 
Pickups, bucket truck, Hydro-crane, 5

th
 wheel tractor with flatbed trailer, 

boom truck, 1½-ton truck, air compressor, crane 

Stringing 15 - 25 
Wire reel trailer, tensioner, puller pickup trucks, hi-reach, caterpillar with 
winch, winch truck, splicing truck, sagging dozer, static wire reel trailer,  

Removal of Existing Wooden H-
Frame Structures 

4 - 6 
Pickups, bucket truck, Hydro-crane, 5

th
 wheel tractor with flatbed trailer, 

boom truck, 1½-ton truck, crane 

Restoration and Cleanup 4 - 6 
Pickups, bulldozers, front-end loaders, 1½-ton truck, seeding and mulch 
broadcasters  

9.2. Construction Equipment and Traffic     

Equipment required to rebuild the Hankins transmission line will include, but is not limited to, 
the equipment listed in Table 11.  Construction access from non-FS roads will occur primarily at 

two locations:  the intersection of Cannon Road and Mountain Ivy Drive and Coats North 
America-Siever Plant Road (a private road).  Construction traffic on authorized FS access roads 
will be dispersed along the right-of-way.    Truck deliveries will be Monday through Saturday 

between 7:00 a.m. and 7:00 p.m.  The following is a summary of anticipated equipment to be 
used for each construction activity.   

Survey work only requires the use of pickup trucks or all-terrain vehicles (ATVs).  Road 

construction will utilize pickups, bulldozers, motor graders, and water trucks.  To dig holes and 
directly install pole structures, it is anticipated that pickup trucks, 1½-ton trucks, drill rigs, and 
front-end loaders will be used.  Wire installation requires the most equipment including pickups, 

wire reel trailers, cranes, tensioners, puller pickup trucks, hi-reach, caterpillar with winch, winch 
truck, splicing truck, sagging dozer, and static wire reel trailer.  Final cleanup, reclamation, and 
restoration will utilize pickups, bulldozers, front-end loaders, 1½-ton truck, and seeding and 

mulch broadcasters.  Several other operations also will be occurring at the same time which will 
likely include auguring holes, installing foundations, hauling steel, assembling structures, and 
erecting structures. 

Duke will conform to necessary transportation safety requirements for maintaining public traffic 
flow.  Construction operations will be conducted in a manner that provides the least possible 
obstruction and inconvenience to public traffic. 

9.3. Access Roads and Construction Pads 

The Proposed Action will require vehicle, truck, and crane access to each new structure site for 

construction crews, materials, and equipment.  Access to the transmission line corridor will 
require utilization of about 1.75 miles of Forest System Roads and 0.75 miles of Non-Forest 
System roads that are comprised of primarily of previously established logging trails.  In 

addition to access roads, a travel pathway within the construction corridor will be established to 
move equipment from structure-to-structure, where feasible.  Proposed access roads and travel 
pathways are depicted on Figure 1. 

Select segments of access roads and travel pathways will require improvements to 
accommodate equipment necessary to rebuild the power line and support structures.  
Improvements include blading, grading, placement of gravel, cut and fill, and replacement of 

culverts.  Front-end loaders will be used to move the soil locally or off site, and spread rock as 
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needed.  Access roads on grades of 20 percent slope or greater or on poorly drained soils will 
be surfaced with a 4-inch layer of gravel or aggregate base.  The road specifications require a 
12-foot-wide road top (travel way) and 18 to 20-foot-wide road to accommodate wide-turn 

radius equipment, where feasible.  The access road disturbance estimates in Table 12 assumes 
that 90 percent of the existing roads are 9 feet wide and will require minor improvements to 
include blading and the addition of rock. The location of each access road is depicted in the 

Project Corridor Maps in Appendix B.   

Table 12 provides a listing of access road designations, length, classifications and type of 
improvement anticipated. 

Table 12 

Duke Energy Hankins 44kV Transmission Line Rebuild Project 

ACCESS ROADS IMPROVEMENTS 

Access Road 

Designation 

Length 

 (feet) 
Classification Improvement Type (s) Anticipated 

HAR-001  9,248  FS System Road 
Cut and fill; minor surface grading; addition of rock; trim back 

tree overhang; and remove fallen trees and woody debris 

HAR-001A  90 Non-FS System Road Tree clearing; minor surface grading; and addition of rock 

HAR-002  1,075 Non-FS System Road 
Tree clearing; cut and fill; minor surface grading; and addition 

of rock 

HAR-003  1,182 Non-FS System Road Cut and fill; minor surface grading; and addition of rock 

HAR-004  815 Non-FS System Road 
Tree clearing; cut and fill; minor surface grading; and addition 

of rock  

HAR-005  789 Non-FS System Road Tree clearing; minor surface grading; and addition of rock 

TL-001 through 
TL-006 

 9,050 
Travel Pathway interior to 

construction corridor 

Tree clearing; cut and fill; minor surface grading; addition of 

rock; temporary matting and bridge installation; and three 

culvert replacements 

9.4. Clearing and Site Preparation 

Under the Proposed Action, the clearing of trees, shrub and grass vegetation would be required 

primarily within 34-feet wide new right-of-way (approximately 8.65 acres), at pole locations, 
and along access roads.  Trees and woody vegetation within the authorized construction 
corridor and access roads would be cut to ground level, and allowed to revegetate naturally into 

an upland scrub-shrub.   

A tree survey performed by the Forest Service and Duke determined that the timber to be 
cleared is predominately low quality pine sawtimber and pulpwood.  The cleared timber overall 

commercial value is estimated to be less than transportation costs.  As a result, trees, brush 
and limbs would principally be disposed of by chipping and spreading the mulch in upland areas 
on the existing right-of-way.    

Prior to clearing and grading operations, erosion control devices will be installed to minimize 
sediment from leaving the right-of-way.  Erosion control measures such as silt fence, rock 
outlets and erosion control matting will be installed down slope from soil disturbing activity.  

Field adjustments regarding the installation of the erosion control measures may be necessary 
to account for conditions on-site. 
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Individual structure sites will be cleared of vegetation to install the transmission line support 
structures and facilitate access for future transmission line and structure maintenance  Specific 
clearing methods, whether by hand or machine, will be determined by the tree size, contour of 

the land, and the ability to support clearing equipment.  Under the Proposed Action, typical 
construction pad sizes will be approximately 25 feet (long) by 50 feet (wide) for structure 
erection and assembly.  The No Action Alternative will require a minimum construction pad of 

100 feet by 68 feet when replacements of H-Frame support structures become necessary.  
Properly sized construction pad areas are necessary to provide a safe working space for placing 
equipment, vehicles, and materials.  Following structure and line construction activities, areas 

not needed for normal transmission line maintenance will be graded to blend as near as 
possible with the natural contours, stabilized and revegetated as required.  

Additional equipment may be required if solid rock is encountered at a structure location.  Rock-

hauling, hammering, or blasting may be required to remove the rock.  Excess rock that is too 
large in size or volume to be spread at the sites will be hauled away and disposed of at 
approved sites or at locations specified by the Pisgah NF and consistent with federal land 

management requirements.  

9.5. Installation of Structures and Power Line 

The Proposed Action will require the installation of 17 single-shaft steel poles.  Each single-shaft 

steel pole will require a single bore hole to be excavated.  Structures will be placed in holes 
augured in the ground using truck- or track-mounted augers to maximum estimated depth of 

14 feet and backfilled.  The single-shaft steel pole will require a maximum 48-inch diameter 
augured hole.  The No Action Alternative will require two 38-inch diameter bored holes for the 
replacement H-Frame structure, spaced approximately 9 feet apart.  Each foundation sleeve will 

extend approximately 2 feet above the ground level. 

The 44-kV single-shaft steel poles will be assembled on site.  Steel members for each structure 
will be delivered to the site by flatbed truck.  Assembly will be facilitated on site by a truck-

mounted crane.  After assembly, the structures will be lifted into sleeve foundations using a 
large crane designed for erecting towers.  The crane will move along the right-of-way from 
structure to structure site erecting the poles.   

Under the Proposed Action, conductor, shield wire, and fiber optic ground wire will be placed on 
the transmission line support structures by a process called stringing.  The first step to wire 
stringing will be to install insulators and hardware (if not already installed on the structures 
during ground assembly) and stringing sheaves.  Stringing sheaves are rollers that are 

temporarily attached to the lower portion of the insulators at each transmission line support 
structure to allow conductors to be pulled along the line.  Additionally, temporary clearance 
structures (also called guard structures) will be erected where required prior to stringing any 

transmission lines.  The temporary clearance structures are typically vertical wood poles with 
cross arms and are erected at road crossings or crossings with other energized electric and 
communication lines to prevent contact during stringing activities. 

Once the stringing sheaves and temporary clearance structures are in place, the initial stringing 
operation will commence with the pulling of a lighter weight sock line through the sheaves 
along the same path the transmission line will follow.  Typically the sock line may be pulled in 

via helicopter.  The sock line is attached to the hard line, which follows the sock line as it is 
pulled through the sheaves.  The hard line will then be attached to the conductor or shield wire 
to pull them through the sheaves into their final location.  Pulling the lines may be accomplished 
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by attaching them to a specialized wire stringing vehicle.  Following the initial stringing 
operation, pulling and tensioning the line will be required to achieve the correct sagging of the 
transmission lines between support structures.  

Pulling and tensioning sites for the Hankins 44-kV transmission line will be limited to the 
authorized construction corridor.  Equipment at sites required for pulling and tensioning 
activities will include tractors and trailers with spooled reels that hold the conductors and trucks 

with the tensioning equipment.  Finally, the tension and sag of conductors and wires will be 
fine-tuned, stringing sheaves will be removed, and the conductors will be permanently attached 
to the insulators at the support structures. 

After the new line is energized, the former Hankins 44-kV line will be de-energized and the 
wooden H-Frame pole structures cut below grade and removed.  Disassembly equipment will 
include a large crane to remove the wooden cross-arms and cut wood pole sections; and 

tractors and trailers with reels to pull the ground wire and de-energized lines.  The wood poles, 
cross-arms and wire will be hauled off site, where appropriate, and disposed of in accordance 
with federal and state solid waste regulations 

Under the No Action Alternative, deteriorated wooden H-Frame structures will be replaced while 
the line remains energized.  Supporting new H-Frame structures are erected into augured holes 
as noted above.  Truck or trailer-mounted cranes outfitted with specialized cross-arms and 
insulators are used to support the energized line once it is detached from the existing wood 

cross-arm.  Following installation of the new H-Frame poles, the static or ground wire is 
transferred from the specialized cross-arm attached to the crane to one of the two new poles.   
Next the new cross-arm with insulators is bolted into place on the new poles.  Lastly, the 

energized 44-kV lines are moved from the cranes’ specialized cross-arms to the new insulators 
attached to the cross-arm.  If multiple structures are identified for replacement, the crew and 
equipment will continue to the next structures, and repeat this sequence. 

9.6. Restoration and Stabilization  

Restoration of the right-of-way will begin after the transmission line has been constructed and 

the wooden H-Frame support structures and mounted transmission line has been removed.  
Restoration measures will include the re-establishment of grades to near-preconstruction 

contours and drainage patterns, and the installation of permanent erosion controls (i.e., 
waterbars and energy dissipaters, erosion control matting) to minimize post-construction 
erosion.  Also, preparation of the seedbed is one of the most important steps in restoration.  
Proper preparation will reduce weeds, facilitate planting, and provide a suitable bed for seed 

germination.  The site will be prepared for successful revegetation by loosening compacted 
surface soils prior to broadcasting the seed.   

Areas disturbed by construction activities will be stabilized within 14 working days of final 

grading, weather and conditions permitting.  Slopes greater than 3:1 will be stabilized with 
temporary or permanent cover within 7 calendar days from the last land disturbing activity as 
prescribed by NCDENR General Permit to Discharge Stormwater under the National Pollutant 

Discharge Elimination System (NPDES) for Construction Activities (NPDES General Construction 
Stormwater Permit), NCG01000.  Also, mulch will be applied to seeded and sloped areas to 
stabilize surface soils, and reduce wind and water erosion.  Mulch will consist of weed-free 

straw, wood fiber hydromulch, erosion control fabric, or a functional equivalent as approved by 
the Pisgah NF.   
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Disturbed areas will be considered successfully revegetated if upon visual survey the density 
and cover of non-nuisance vegetation are similar in density and cover to adjacent undisturbed 
lands.  Temporary BMPs will be removed when disturbed areas are appropriately stabilized with 
suitable ground cover. 

9.7. Inspection and Maintenance 

Duke will inspect BMPs daily in areas of active construction to ensure proper functioning and 

maintenance.  In non-active stabilized areas, BMPs will be inspected and maintained on a 
weekly basis throughout construction, and within 24 hours following storm events of greater 

than 0.50 inches of rain per 24 hour period.  Inspections will be performed during normal 
business hours.  If adverse weather conditions would cause the safety of the inspection 
personnel to be in jeopardy, the inspection will be delayed until it is deemed safe to perform 

these duties. Duke will document the incident on the Inspection Record, and conduct an 
inspection on the following business day. 

Additionally, Duke will report to the FS and NCDENR Division of Water Quality central office or 
its Asheville Regional Office visible sediment being deposited in streams or wetlands or 
noncompliance scenarios that will adversely impact the public or the environment.  

9.8. Recordkeeping 

Duke will maintain records of inspections completed during the previous 30 days on site.  These 
inspection records will be available for agency review during normal working hours.  Older 
records will be retained by Duke for a period of one year after project completion and made 
available to agencies upon request.  

10.0 OPERATIONS and MAINTENANCE 

Operation and maintenance work on Forest Service land for the Hankins 44-kV transmission 

line includes inspections, repair of structures or conductors, minor road maintenance, and 
vegetation and tree management.     

10.1. Inspection of Transmission Lines 

Duke generally inspects its rights-of-way for hazardous conditions and other possible 
maintenance problems in accordance with the company guidelines and applicable regulations.  
Duke determines the timing and nature of maintenance and repair activities on the transmission 

line based on periodic inspections.   Inspections are performed from the air using helicopters, 
and from the ground using 4x4 vehicles, ATV’s or on foot, depending on the terrain. 

10.2. Routine Maintenance and Repair Activities 

Routine maintenance and repair of the transmission line and structures would include replacing 
damaged insulators and ground wires as needed and tightening nuts and bolts. 

10.3. Vegetation Management 

The proper maintenance and/or removal of trees and vegetation near the transmission line are 
essential for the safe and reliable delivery of power. Maintenance practices are employed with 
the goal of eliminating potential tree contacts with conductors and controlling growth of 

vegetation within the transmission line corridor. Eliminating tree contacts with an electric 
transmission line minimizes the potential for utility-caused forest fires and electric service 
interruptions. Duke would assess the site location, growth rate of trees and proximity to the 
lines when deciding upon an acceptable amount of clearance to prescribe.  A reasonable margin 
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of distance beyond the minimum clearance requirements would be factored in to allow for 
growth, wind sway and other environmental factors.   

Additionally, Duke would implement a variety of control and management tools to minimize the 

potential introduction and/or spread of invasive plant species.  Control strategies include 
mowing, spot burning, chemical herbicide application, and other methods.  Chemical herbicide 
application is the preferred method used by Duke to control undesirable woody and herbaceous 

vegetation, and invasive plants.  Section 3.6.3 list the chemical herbicides approved by the 
Forest Service Duke would use for foliar and stump treatment along the Hankins transmission 
line corridor. 

10.4.  Authorized Access Road Maintenance 

Routine road maintenance would include vegetation removal from the road surface, erosion 
controls (e.g., water-bars and dissipaters) as needed, installation or maintenance of drainage 

facilities (e.g., culvert cleaning or repair), and routine road grading to the original line and 
grade. Watershed protection and sediment prevention are emphasized during routine road 
maintenance activities. 

Authorized access roads are categorized as two types for maintenance purposes: primary and 
intermittent.  Primary roads are authorized access roads used regularly to access the 
transmission line for the purpose of inspection, maintenance, repair, and replacement. Primary 
roads would be maintained in accordance with the Forest Service road management objectives 

for Class D-0, “Road in Storage”:  Pull culverts at live stream crossing; use dips in lieu of 
culverts for cross drainage and outslope road.  No maintenance required, except to prevent 
unacceptable environmental damage.  Woody vegetation is permitted to grow on road prism.   

Intermittent roads are authorized access roads used during construction and on an intermittent 
basis to access the transmission line for the purpose of inspecting, maintaining and repairing 
the power line facilities. When not needed for immediate temporary access, intermittent roads 

would be allowed to revegetate to prevent erosion and damage to Pisgah NF resources. These 
authorized intermittent access roads may be reopened as needed by Duke to the standards 
established by the Forest Service. Work to reopen authorized intermittent access roads would 

be coordinated with the Pisgah NF to avoid duplication and perform the most cost effective 
maintenance.  The location of each access road is depicted in the Project Corridor Maps in 
Appendix B.  See Table 13 for authorized access roads maintenance designations. 

Table 13 

Duke Energy Hankins 44kV Transmission Line Rebuild Project 

AUTHORIZED ACCESS ROADS MAINTENANCE 

ACCESS ROAD ID MAINTENANCE DESIGNATION 

HAR-001 PRIMARY 

HAR-001A PRIMARY 

HAR-002 INTERMITTENT 

HAR-003 INTERMITTENT 

HAR-004 INTERMITTENT 

HAR-005 INTERMITTENT 

The travel pathways interior to the construction corridor maintenance would be similar to that 
of the intermittent roads.  These temporary construction travel pathways would be allowed to 
revegetate, and would be reopened as needed to complete inspection, maintenance and repairs 

to the Hankins transmission facilities. 
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Authorized access roads deemed restricted to non-motorize use by the Forest Service would be 
secured in a manner that encourages hiking and horseback riding. To assist with prohibiting 
motorized use of the authorized right-of-way and access roads, barriers would be placed in 

strategic areas to block access.  Barriers may include large rootballs, placement of timber across 
the right-of-way, and locking gates. 

11.0 RELATIONSHIP TO LAND and RESOURCE MANAGEMENT PLAN   

The Pisgah National Forest is governed by a management plan in accordance with the National 
Forest Management Act of 1976 (NFMA). The Nantahala and Pisgah National Forests Land and 
Resource Management Plan, as amended, set protection and use goals, and direct resource 

management activities.  In turn, the Forest Plan outlines what part of the forest will fall into 
each of the different management areas.  Each management area is associated with a different 
mix of multiple-uses and management directions.  The Project area falls within the Forest Plan 

Management Area, 3B, and is principally managed for silviculture, wildlife habitat and 
recreation.  Forest Plan goals include (1) management of the surrounding forest for a 
sustainable supply of timber, (2) increase habitat for wild turkey, small mammals and other 

compatible species, and (3) offer recreational opportunities such as hiking and hunting with 
limited motorized access. 

Since the right-of-way to be utilized was established prior to the NFMA, and is currently 

authorized under Special Use Permit #GRA400502, the proposed Project would be consistent 
with the land use plan, as amended.  The proposed Project will not have adverse impact on 
timber production, native wildlife and recreation. 

12.0 LIST OF PREPARERS AND REVIEWERS 
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Heather Luczak, Assistant Forest Planner, Forest Supervisor’s Office, National Forests in NC  
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1 Introduction 

 
1.1 Purpose and Scope 

 
This Erosion and Sediment (E&S) Control Plan has been prepared for Duke Energy 
Carolinas, LLC’s (Duke) Hankins 44 kilovolt (kV) transmission line that crosses the 
Pisgah National Forest in McDowell County, North Carolina.  Duke is proposing to 
rebuild this transmission line due to the age and condition of the existing structures and 
increased demand for electricity.  This project, referred to as the Hankins 44-kV 
Transmission Line Rebuild Project (Project), proposes to reposition and replace the 
existing wooden H-Frame structures with new single-shaft steel transmission poles for 
approximately 2.1 miles within the jurisdictional boundaries of the U.S. Forest Service 
(Forest Service). 
 
The approximate 2.1 miles on Forest Service land originates near existing H-Frame 
Structure #108 (35.75343 North and 82.01285 West), approximately 0.5 miles north of 
the intersection of Cannon Road and Mountain Ivy Drive, and terminates at existing H-
Frame Structure #135 (35.78267 North and 82.01529 West), approximately 0.6 miles 
south of the Coats North America-Sevier Finishing Plant, 630 American Thread Road, 
Marion, NC 28752.  The rebuild transmission line would connect with the existing Duke 
Hankins 44-kV transmission line outside the Pisgah National Forest boundaries.  See 
Appendix A for Project location and topography overview map. 
 
The E&S control measures for the Project comprise typical erosion, sedimentation and 
stabilization practices for power line construction involving excessive slopes.  This E&S 
Control Plan serves as a guidance manual to minimize the erosion of disturbed soils 
and the transportation of sediments off the right-of-way.  The goal is to preserve aquatic 
resources and protect water quality.  The Best Management Practices (BMPs) 
described in this plan include stabilizing access road enhancements and replacement of 
existing culverts.  BMPs include silt fence, rock outlets, erosion control matting, water 
bars, and temporary and permanent seeding. 
 
The construction contractor is required to implement BMPs throughout the duration of 
the Project. Excavation activities involved in this Project will be limited to the necessary 
activities to achieve access to the existing and proposed transmission power line 
structures.  
 
Plan maps (location, topography, soil and watershed), stormwater calculations, 
preliminary review checklist and BMP specifications and details are attached to this plan 
as Appendix A, B, C, and D, respectively. 
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2 Construction Sequence 

 
2.1 Construction Entrances and Access Roads 

 
Construction of the transmission line will require vehicle, truck, and crane access to 
each new structure site for construction crews, materials, and equipment.  Access to 
pole locations is expected to be achieved primarily using existing access roads, and 
travel pathways from structure-to-structure interior to the construction corridor.  
Improvements to access roads may require blading, grading, placement of gravel, and 
installation or replacement of culverts).  Access roads having steep slopes will be cut 
(lowered) to a maximum elevation of two to one (20 percent).  Fill will be used to reduce 
grade along an access road section or elevate a section of road.  Fill will also be used to 
cover tree stumps, rocks, or unstable soil to carry the weight of the roadway, create a 
level construction pad, and reduce differential settlement.  Project-specific design 
features and construction methods will be implemented to minimize cut and fill activities, 
and stabilize disturbed areas.   
 
Cuts and fills will be performed, only as necessary, to provide for safe construction of 
the proposed project. The Contractor will work to reduce the amount of material cut 
during construction and work to identify on-site locations which can accommodate 
additional fill without negatively affecting the site drainage characteristics or contributing 
to sediment runoff through slope instability. All disturbed areas will be seeded and 
stabilized in accordance with NCDENR standards. 
 
Stream crossings will be protected with fiberglass or composite matting, or other 
appropriately sized material to support vehicle loads, prevent erosive velocities, and 
minimize sedimentation into the waterway.  Existing pipe culverts will be replaced as 
necessary to maintain natural drainage from ephemeral or perennial streams.  Culverts 
will be placed at the appropriate elevation so as not inhibit water flow. Culverts will be 
sloped downward to facilitate water flow and minimize sediment build-up. Soil around 
the culverts will be compacted to prevent water flow around the culvert. Adjacent 
sediment control structures such as silt fences, check dams, rock armoring, or rip rap 
may be necessary to prevent sedimentation. Culverts will be inspected and maintained 
regularly for proper operation through the duration of construction activities.  See 
Appendix B for pipe sizing and other supporting calculations.   
 
Additionally, waterbars or permanent slope breakers will be installed along access 
roads and the right-of-way to divert storm water runoff in high velocity areas and prevent 
sediment deposition into sensitive resources. Waterbars may be constructed of soil, 
rock (crusher-run), sandbags or a functional equivalent. Typical waterbar installation 
includes a small pit with washed stone around the end backed with Type C (wire) silt 
fence downgrade to capture sediment and dissipate energy.  Waterbars are installed on 
slopes greater than 5 percent and at spacing intervals described in Section 4.4.   
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2.2 Clearing and Site Preparation 
 
Prior to clearing and excavation operations, Duke will install erosion controls devices to 
prevent disturbed soils from leaving the right-of-way. Erosion control measures such as 
silt fence, rock outlets and erosion control matting will be installed down slope from soil 
disturbing activity. Field adjustments regarding the installation of the erosion control 
measures may be necessary to account for conditions on-site. 
 
Individual structure sites will be cleared of vegetation to install the transmission line 
support structures and facilitate access for future transmission line and structure 
maintenance. Specific clearing methods, whether by hand or machine, will be 
determined by the tree size, contour of the land, and the ability to support clearing 
equipment. Single steel pole structure locations will require a minimum area that is 25 
feet (long) by 50 feet (wide) for boring, structure erection and assembly.  
 
Additional equipment may be required if solid rock is encountered at a structure 
location. Rock-hauling, hammering, or blasting may be required to remove the rock.  
Excess rock that is too large in size or volume to be spread at the sites will be hauled 
away and disposed of at approved sites or at locations specified by the Forest Service 
and consistent with federal land management requirements.  
 

2.3 Restoration and Stabilization 

 
Restoration of the right-of-way will begin after the transmission line has been 
constructed and the wooden H-Frame mounted transmission line has been removed.  
Restoration measures will include the re-establishment of grades to near-
preconstruction contours and drainage patterns, and the installation of permanent 
erosion controls (i.e. waterbars and energy dissipaters, erosion control matting) to 
minimize post-construction erosion.  Also, preparation of the seedbed is one of the most 
important steps in restoration.  Proper preparation will reduce weeds, facilitate planting, 
and provide a suitable bed for seed germination.  The site will be prepared for 
successful revegetation by loosening compacted surface soils prior to broadcasting the 
seed.   
 
Duke will stabilize areas disturbed by Project construction activities in accordance with 
NCDENR General Permit to Discharge Stormwater under the National Pollutant 
Discharge Elimination System (NPDES) for Construction Activities (NPDES General 
Construction Stormwater Permit), NCG01000.  Also, mulch is generally applied to 
seeded and sloped areas to stabilize surface soils, and reduce wind and water erosion.  
Mulch will consist of weed-free straw, wood fiber hydromulch, erosion control fabric, or a 
functional equivalent as approved by the Forest Service.   
 
Disturbed areas will be considered successfully revegetated if upon visual survey the 
density and cover of non-nuisance vegetation are similar in density and cover to 
adjacent undisturbed lands.  Temporary BMPs will be removed when disturbed areas 
are appropriately stabilized with suitable ground cover. 
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3 Inspection and Maintenance 

 
3.1 Inspection and Maintenance 

 
Duke will inspect BMPs daily in areas of active construction to ensure proper functioning 
and maintenance.  In non-active stabilized areas, BMPs will be inspected and 
maintained on a weekly basis throughout construction, and within 24 hours following 
storm events of greater than 0.50 inches of rain per 24 hour period.  Inspections will be 
performed during normal business hours.  If adverse weather conditions would cause 
the safety of the inspection personnel to be in jeopardy, the inspection will be delayed 
until it is deemed safe to perform these duties. Duke will document the incident on the 
Inspection Record, and conduct an inspection on the following business day. 
 
Additionally, Duke will report to the Forest Service and NCDENR Division of Water 
Quality central office or its Asheville Regional Office visible sediment being deposited in 
streams or wetlands or noncompliance scenarios that will adversely impact the public or 
the environment. 
 

3.2 Recordkeeping 
 
Duke will maintain records of inspections completed during the previous 30 days on 
site.  These inspection records will be available for agency review during normal 
working hours.  Older records will be retained by Duke for a period of one year after 
project completion and made available to agencies upon request.  

4 Typical Erosion and Sediment Control Descriptions 

Stormwater runoff rates, culvert calculations, time of concentration and travel time 
estimates, and other supporting references are found in Appendix B. BMPs specific to 
the drawings in Appendix D are described below. 
  

4.1 Silt Fence 
 
Silt fence is a temporary perimeter control which consists of geotextile fabric stretched 
across wood or steel poles and restricts sediment-laden runoff from leaving the 
construction site. Refer to NCDENR Erosion and Sediment Control Planning and 
Design Manual, Section 6.62 for additional details. 
 
Maintenance: 
Inspect silt fences at least once a week and after each rainfall. Make any required 
repairs immediately. 
 
Should the fabric of silt fence collapse, tear, decompose or become ineffective, replace 
it promptly. 
 
Remove sediment deposits as necessary to provide adequate storage volume for the 
next rain and to reduce pressure on the fence. Take care to avoid undermining the 
fence during cleanout. 
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Remove all fencing materials and unstable sediment deposits and bring the area to 
grade and stabilize it after the contributing drainage area has been properly stabilized. 
 
Silt Fence typical (DT #4) is located on sheet DT-400 in Appendix D-1: BMP 
Specifications and Details. 
 

4.2 Silt Fence with Rock Outlet 
 
Silt fence with rock outlet is silt fence backed with a small rock check dam to lower the 
speed of concentrated flows. Refer to NCDENR Erosion and Sediment Control Planning 
and Design Manual, Section 6.83 for additional details. 
 
Maintenance: 
Inspect check dams and silt fence at least weekly and after each significant (1/2 inch or 
greater) rainfall event and repair immediately. When needed, clean out sediment, straw, 
limbs or other debris that could clog the channel. 
 
Anticipate submergence and deposition above the check dam, and erosion from high 
flows around the edges of the dam. Correct all damage immediately. If significant 
erosion occurs between dams, additional measures can be taken, such as installing a 
protective riprap liner in a portion of the channel. 
 
Remove sediment accumulated behind the dams as needed to prevent damage to 
channel vegetation, allow the channel to drain through the stone check dam, and 
prevent large flows from carrying sediment over the dam. Add stones to dams as 
needed to maintain design height and cross section. 
 
Silt Fence with Rock Outlet typical (DT #2) is located on sheet DT-400 in Appendix D-1: 
BMP Specifications and Details. 
 

4.3 Rolled Erosion Control Product 
 
Rolled erosion control product is matting or blankets composed primarily of 
biodegradable material such as wheat straw, coconut fiber or aged curled excelsior 
wood product.  Rolled erosion control product is used for temporary stabilization of soil 
immediately following seeding until the vegetative cover becomes established. Refer to 
NCDENR Erosion and Sediment Control Planning and Design Manual, Section 6.17 for 
additional details. 
 
Maintenance: 
Inspect rolled erosion control product at least weekly and after each significant (1/2 inch 
or greater) rain fall event and repair immediately. 
 
Good contact with the ground must be maintained, and erosion must not occur beneath 
the rolled erosion control product. Any areas of the rolled erosion control product that 
are damaged or not in close contact with the ground shall be repaired and stapled. 
 
If erosion occurs due to poorly controlled drainage, the problem shall be fixed and the 
eroded area protected. Monitor and repair the rolled erosion control product as 
necessary until ground cover is established. 
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Rolled Erosion Control Product typical (DT #7) is located on sheet DT-401 in Appendix 
D-1: BMP Specifications and Details. 
 

4.4 Waterbar 
 

Waterbars are berms or ridges constructed of compacted soil which reduce the amount 

of runoff that accumulates on the face of the slope and divert the runoff to sediment 

trapping area or stabilized outfall before release. Waterbars are typically installed on 

slopes greater than 5 percent, and spaced according to the guideline below. Refer to 

NCDENR Erosion and Sediment Control Planning and Design Manual, Section 6.83 for 

additional details. 

SLOPE (%)  SPACING (feet) 

<5  125 

5 to 10  100 

10 to 20  75 

 
Maintenance: 
Inspect waterbars periodically for wear, and after every heavy rainfall for erosion 
damage. Immediately remove sediment from the flow area and repair the dike. Check 
outlet areas, and make timely repairs as needed. When permanent road drainage is 
established and the area above the temporary right-of-way diversions is permanently 
stabilized, remove the dike, fill the channel to blend with the natural ground, and 
appropriately stabilize the disturbed area. 
 
Waterbar typical (DT #5) is located on sheet DT-401 in Appendix D-1: BMP 
Specifications and Details. 
 

4.5 Construction Entrance 

 
Construction entrance is a stone-stabilized pad located at points of vehicular ingress 
and egress on a construction site to reduce the amount of mud, dirt and rocks 
transported onto public roads. Refer to NCDENR Erosion and Sediment Control 
Planning and Design Manual, Section 6.06 for additional details. 
 
Maintenance: 
Maintain the gravel pad in a condition to prevent mud or sediment from leaving the 
construction site. This may require periodic topdressing with 2-inch stone. After each 
rainfall, inspect any structure used to trap sediment and clean it out as necessary. 
Immediately remove all objectionable materials spilled, washed, or tracked onto public 
roadways. 
 
Construction Entrance typical (DT #3) is located on sheet DT-400 in Appendix D-1: 
BMP Specifications and Details. 
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4.6 Access Road 
 
Access roads are both new and existing roads used by Duke to access the transmission 
line for the purpose of construction, inspection, maintenance, repair, and replacement.  
Improvements to access roads may require blading, grading, placement of gravel, and 
installation or replacement of culverts.  
 
Access Road typical (DT #8) is located on sheet DT-401 in Appendix D-1: BMP 
Specifications and Details. 
 

4.7 Culvert with Rock Backfill 
 

Culvert with rock backfill is a concrete or corrugated metal pipe used to allow 
construction and maintenance vehicles to cross streams without adverse impacts.  
Sizes vary depending on stream characteristics, such as volume and flow. 
 
Culvert with Rock Backfill typical (DT #6) is located on sheet DT-401 in Appendix D-1: 
BMP Specifications and Details. 

 
4.8 Temporary Wet Crossing 

 
Temporary wet crossing is fiberglass or composite mats placed into low water 
(ephemeral or intermittent) streams to support vehicle traffic and minimize adverse 
impacts. Refer to NCDENR Erosion and Sediment Control Planning and Design 
Manual, Section 6.70 for additional details. 
 
Maintenance: 
Inspect temporary stream crossings after runoff-producing rains to check for blockage in 
channel, erosion of abutments, channel scour, riprap displacement, or piping. Make all 
repairs immediately to prevent further damage to the installation. 
 
Temporary Wet Crossing typical (DT #12) is located on sheet DT-402 in Appendix D-1: 
BMP Specifications and Details. 
 

4.9 Mulching 
 
Mulching is a temporary soil stabilization erosion control method that applies straw, 
wood chips, wood fibers, etc. on the soil surface.  Mulch enhances the absorption of 
water by the soil, reduces evaporation losses, regulates soil temperatures, and reduces 
the speed of storm water runoff over an area. The following are general seeding 
guidelines for stabilization recommended by the Forest Service for the Hankins 44-kV 
transmission line. Refer to NCDENR Erosion and Sediment Control Planning and 
Design Manual, Section 6.70 for additional details. 
 
a) A seeding mixture approved by the Forest Service and suitable to the soil, climate, 

and season will be applied. A temporary cover crop will be established if there is a 
conflict in planting season. A permanent cover crop will be established at the first 
approved time of planting. 
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b) Completing all seeding, fertilizing, and mulching within 30 days of maintenance 
during the seeding season, unless drought conditions prevail. 

 
c) Using a seed mixture adapted to soil, climate, and season. Mulching with straw tied 

down with asphalt emulsion. 
 
d) Seed bare soils within 100 feet of riparian areas the same day as completion of soil 

disturbance. 
 
Maintenance: 
Inspect all mulches periodically, and after rainstorms to check for rill erosion, dislocation 
or failure. Where erosion is observed, apply additional mulch. If washout occurs, repair 
the slope grade, reseed and reinstall mulch. Continue inspections until vegetation is 
firmly established. 
 

4.10 Temporary and Permanent Seeding 

 
Temporary and permanent seeding is planting of grass seed to control storm water 
runoff and prevent erosion by establishing an annual or perennial vegetative cover.  
Duke will apply a seeding mixture approved by the Forest Service and suitable to the 
soil, climate, and season. Refer to NCDENR Erosion and Sediment Control Planning 
and Design Manual, Section 6.10 and 6.11 for additional details including soil 
preparation. 
 
Maintenance: 
Reseed and mulch areas as soon as possible where seeding emergence is poor or 
where erosion occurs. Do not mow. Protect from traffic as much as possible. 
 

4.11 Construction Road Stabilization 
 
Construction road stabilization is the stabilization of temporary construction access 
routes, on-site vehicle transportation routes, and construction parking areas. Refer to 
NCDENR Erosion and Sediment Control Planning and Design Manual, Section 6.80 for 
additional details. 
 
Maintenance: 
Inspect construction roads and parking areas periodically for condition of surface. 
Topdress with new gravel as needed. Check road ditches and other seeded areas for 
erosion and sedimentation after runoff-producing rains. Maintain all vegetation in a 
healthy, vigorous condition. Sediment-producing areas should be treated immediately. 
 

4.12 Temporary Slope Drain 

 
Temporary slope drains are flexible tubing or conduit extending temporarily from the top 
to the bottom of a cut or fill slope. Refer to NCDENR Erosion and Sediment Control 
Planning and Design Manual, Section 6.32 for additional details. 
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Maintenance: 
Inspect the slope drain and supporting diversion after every rainfall, and promptly make 
necessary repairs. When the protected area has been permanently stabilized, 
temporary measures may be removed, materials properly disposed of and all disturbed 
areas appropriately stabilized. 
 
Temporary Slope Drain typical (DT #13) is located on sheet DT-402 in Appendix D-1: 
BMP Specifications and Details. 
 
 

4.13 Temporary Bridge Crossing 
 
A temporary bridge across a stream or watercourse provides a means for construction 
vehicles to cross streams or watercourses without moving sediment to streams, without 
damaging the streambed or channel, and without causing flooding.  A temporary bridge 
allow heavy equipment to be moved from one side of a stream channel to another, or 
where light-duty construction vehicles have to cross the stream channel frequently for a 
short period of time.  
 
Little site preparation is normally required when installing a temporary bridge. 
Temporary bridges can be made from timber, used railroad cars (flatcars and boxcars), 
used flatbed truck trailers, steel plates, etc.  Temporary bridges need an abutment (a 
log, railroad tie, or large wooden beams) to rest on to help level the structure, to 
minimize disturbance to the stream bank, and to make removal easier.  To strengthen 
the approaches up to the bridge traffic surface ramps are generally prepared on-site 
using soil, corduroy, wood mats, wood panels, expanded metal grating, or other 
temporary surfacing material.  Ramps will reduce rutting or other damage that may 
inhibit use of the crossing.  It will also minimize the potential for sediment reaching the 
stream. 
 
Temporary Bridge Crossing typical (DT #11) is located on sheet DT-402 in Appendix D-
1: BMP Specifications and Details. 
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Map Unit Legend

McDowell County, North Carolina (NC111)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

DuF Ditney-Unicoi complex, 25 to 80 percent slopes, very
stony

259.5 28.3%

EcF Edneyville-Chestnut complex, 25 to 80 percent
slopes, stony

0.2 0.0%

EwE Evard-Cowee complex, 25 to 60 percent slopes 3.2 0.4%

IoA Iotla sandy loam, 0 to 2 percent slopes, occasionally
flooded

9.4 1.0%

JbD Junaluska-Brasstown complex, 6 to 25 percent
slopes

119.6 13.1%

JbE Junaluska-Brasstown complex, 25 to 60 percent
slopes

392.5 42.9%

LnC Lonon-Northcove complex, 6 to 15 percent slopes 79.5 8.7%

PtB Ostin cobbly loamy sand, 1 to 5 percent slopes,
frequently flooded

14.7 1.6%

RaD Rabun loam, 6 to 25 percent slopes 4.3 0.5%

RaE Rabun loam, 25 to 50 percent slopes 24.8 2.7%

TaD Tate loam, 15 to 25 percent slopes 6.7 0.7%

W Water 1.4 0.2%

Totals for Area of Interest 915.7 100.0%

Soil Map–McDowell County, North Carolina Duke Energy Hankins 44kV Transmission Line Rebuild
Project

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/1/2012
Page 3 of 3
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A-5: DRAINAGE BASIN MAP 



DRAINAGE BASIN MAP

DUKE ENERGY HANKINS 44KV

TRANSMISSION LINE

REBUILD PROJECT

McDowell County, NC

1" = 2,000'

sheet no.:

project no.:

scale:

date:

B110848.00

January 2013

6100 Fairview Road

Suite 616

Charlotte, NC  28210

Phone:    704.731.1422
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B-1: STORMWATER CALCULATIONS 



Duke Energy Hankins 44kV Transmission Line Rebuild Project

GAI Project No. B110848.00

January 2013

Basin Runoff Calculations

Basin Proposed Poles Area (SF) Area (AC)

Area (sq 

mi) Tc (hr)

Tc 

(min)

Max 

Elevation 

(ft)

20-Year Peak 

Flow (cfs)

50-Year Peak 

Flow (cfs) Soil Group ARC

Cover 

Type

Hydrologic 

Condition

Curve 

Number

Storage 

Capacity, 

S (in)

Recurrence 

Interval (yrs)

Gross Rainfall, P 

(in)

Total Runoff, 

Q (in)

Runoff Rate 

(cfs)

Recurrence 

Interval 

(yrs)

Gross 

Rainfall, P 

(in)

Total Runoff, 

Q (in)

Runoff Rate 

(cfs)

1 101-104 412,160 9 0.01 0.30 18 2,000 1.40 1.80 B ARC II Woods Good 55 8.18 25 1.4 0.01 0.22 100 1.66 0.00 0.00

2 105 212,854 5 0.01 0.20 12 2,000 1.00 1.00 B ARC II Woods Good 55 8.18 25 1.4 0.01 0.17 100 1.66 0.00 0.00

3 106 527,569 12 0.02 0.50 30 2,000 1.60 2.20 B ARC II Woods Good 55 8.18 25 2.07 0.02 0.53 100 2.54 0.09 2.20

4 107 3,302,474 76 0.12 0.44 26 2,000 7.20 10.00 C ARC II Woods Good 70 4.29 25 2.07 0.27 46.48 100 2.54 0.47 82.44

5 108 1,193,568 27 0.04 0.50 30 2,000 3.10 4.40 B ARC II Woods Good 55 8.18 25 2.07 0.02 1.21 100 2.54 0.09 4.97

6 110-112 2,821,741 65 0.10 1.00 60 2,000 6.20 9.00 C ARC II Woods Good 70 4.29 25 2.75 0.58 37.88 100 3.5 1.01 65.85

7 113-115 13,013,931 299 0.47 1.50 90 2,000 22.00 30.00 B ARC II Woods Good 55 8.18 25 3 0.19 39.12 100 3.9 0.49 98.52

8 116-117 3,170,720 73 0.11 1.00 60 2,000 7.00 8.80 B ARC II Woods Good 55 8.18 25 2.75 0.13 9.79 100 3.5 0.35 25.38

9 118-119 3,701,086 85 0.13 1.00 60 2,000 7.80 11.00 B ARC II Woods Good 55 8.18 25 2.75 0.13 11.43 100 3.5 0.35 29.62

10 120 2,167,590 50 0.08 0.44 26 2,000 5.00 7.00 C ARC II Woods Good 70 4.29 25 2.07 0.27 30.51 100 2.54 0.47 54.11

Notes:

1. Basin Area estimated via USGS Quad Map (Little Switzerland) and topographic survey.

2. Tc calculated utilizing TR-55 calculation spreadsheet

3. Soil Groups obtained from Web Soil Survey.

4. Curve Numbers obtained from TR-55

5. Recurrence Interval based upon NCDENR requirement for culvert sizing.

6. Rainfall Intensity based upon NOAA website for storm event corresponding to Recurrence Interval and Time of Concentration.

8. Per U.S. Forest Service, Culverts within streams must be designed for a 50-year storm event.

9. Forest Service Peak Flow estimates based upon Figures 4 & 5 of the USDA Forest Service General Technical Report SE-4, August 1974, Flood Frequencies and Bridge and Culvert Sizes for Forested Mountains of North Carolina .

Forest Service Method

100-Year Event25-Year Event

NRCS Curve Number Method (>20 ac)
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Duke Energy Hankins 44kV Transmission Line Rebuild Project

GAI Project No. B110848.00

January 2013

Storm Pipe Characteristics (50 yr event)

Stream: WB-8 WB-9 WB-10

Drainage Source: Basin 8 Basin 9 Basin 10

Peak Runoff Rate (cfs): 8.80 11.00 7.00

Pipe Sizing

Pipe Material HDPE HDPE HDPE

Mannings Coefficient, n 0.011 0.011 0.011

Minimum Required Flow Capacity (cfs) 8.80 11.00 7.00

Pipe Diameter, D (in) 36 36 36

Pipe Slope, S (ft/ft) 0.010 0.010 0.010

Pipe Cross-sectional Area, A (sf) 7.07 7.07 7.07

Pipe Full Hydraulic Radius, R (ft) 0.75 0.75 0.75

Pipe Capacity, Q (cfs) 79.04 79.04 79.04

Q/Q(full) Ratio 0.11 0.14 0.09

Q/Q(full) Ratio for Calculations 0.14 0.14 0.07

Flow Depth, d (in) 10.80 10.80 7.20

Discharge Velocity, v (fps) 6.82 6.82 5.37

Rip Rap Outlet Protection Sizing (if needed)

Tailwater Condition (Minimum or Maximum): Minimum Minimum Minimum

Median Stone Size*, d50, (ft): 0.4 0.4 0.6

Minimum Apron Length*, La (ft): 13 13 20

Apron Width @ Pipe Outlet (ft): 9 9 9

Apron Width @ Outlet End (ft): 16 16 23

Maximum Stone Diameter, d max (ft): 0.60 0.60 0.90

Apron Thickness (ft): 0.90 0.90 1.35

*per NCDENR Sediment Design Manual, Figure 8.06a/b

Notes:

1. Peak Runoff Rate obtained from Basin Runoff Calculations.

2. Pipe size is conservately sized based upon entire basin draining to the culvert.

P:\CLT\2011\Duke Energy Carolinas\Hankins Transmission Line\Calculations\Runoff\E&SC Calculations 2013-02-11 rev Culvert Sizing



U.S. Department of Agriculture          FL-ENG-21B 
Natural Resources Conservation Service         04/04 

 
TR 55 Worksheet 3:  Time of Concentration (Tc) or Travel Time (Tt) 

 
Project:         Designed By:      Date:    
 
Location:         Checked By:       Date:    
 
Circle one: Present Developed 
 
Circle one: Tc Tt through subarea       
 
NOTES:  Space for as many as two segments per flow type can be used for each worksheet.   Include a map, schematic, 
or description of flow segments. 
 
Sheet Flow (Applicable to Tc  only)                              Segment ID   
   
1.  Surface description (Table 3-1) ................................................   
2.  Manning’s roughness coeff., n (Table 3-1) ..............................   
3.  Flow length, L (total L < 100 ft) .............................................. ft   
4.  Two-year 24-hour rainfall, P2.................................................. in   
5.  Land slope, s ....................................................................... ft/ft   
6. Tt  = 0.007 (nL) 0.8                     Compute Tt .......................... hr  +  =  
           P2

0.5 s0.4 

 
Shallow Concetrated Flow                                          Segment ID   
   
7.  Surface description (paved or unpaved) ...................................   
8.  Flow length, L ......................................................................... ft   
9.  Watercourse slope, s ........................................................... ft/ft   
10. Average velocity, V (Figure 3-1) .......................................... ft/s   
11. Tt  =    L                                     Compute Tt  ......................... hr  +  =  
             3600 V 
 
Channel Flow                                                            Segment ID   
   
12.  Cross sectional flow area, a ............................................... ft2   
13.  Wetted perimeter, Pw ......................................................... ft   
14.  Hydraulic radius, r =  a   Compute r .................................. ft   
                                        Pw   
15.  Channel Slope, s ............................................................ ft/ft   
16.  Manning’s Roughness Coeff., n ............................................   
17. V = 1.49 r2/3 s1/2                          Compute V ...................... ft/s   
                    n   
18. Flow length, L ...................................................................... ft   
19. Tt  =     L                       Compute Tt .................................... hr  +  =  
              3600 V 
20.  Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19 ................................................................. hr  



 

 

B-2: STORMWATER CALCULATION REFERENCES 



Duke Energy Hankins 44kV Transmission Line Rebuild Project

GAI Project No. B110848.00

August 1, 2012

Circular Channel Ratios

Q/Q(full) d/D v/v(full)

0.02 0.1 0.31

0.07 0.2 0.48

0.14 0.3 0.61

0.26 0.4 0.71

0.41 0.5 0.8

0.56 0.6 0.88

0.72 0.7 0.95

0.87 0.8 1.01

0.99 0.9 1.04

1.02 0.95 1.03

1 1 1
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Duke Energy Hankins 44kV Transmission Line Rebuild Project

GAI Project No. B110848.00

August 1, 2012

Rational Runoff Coefficients (adopted from Munson, et al., 1990 and Chow et al., 1988)

Channel Lining Manning roughness coefficient, n

Asphalt 0.016

Concrete, finished 0.012

Concrete, unfinished 0.014

Grass 0.035

Gravel bottom with riprap sides 0.033

Weeds 0.040

Pipe Material Manning roughness coefficient, n

RCP 0.013

HDPE 0.011

PVC 0.009

Clay 0.013

CMP 0.024

0-0.5 ft

Temporary Channel Lining Manning roughness coefficient, n Permissible Unit Shear Stress

Curled Wood Mat 0.066 1.55

Fiberglass Roving 0.028 0.6

Jute Net 0.028 0.45

Straw with Net 0.065 1.45

Synthetic Mat 0.036 2

Woven Paper Net 0.016 0.15

0.5-2.0 ft

Temporary Channel Lining Manning roughness coefficient, n Permissible Unit Shear Stress

Curled Wood Mat 0.035 1.55

Fiberglass Roving 0.021 0.6

Jute Net 0.022 0.45

Straw with Net 0.033 1.45

Synthetic Mat 0.025 2

Woven Paper Net 0.015 0.15

>2.0 ft

Temporary Channel Lining Manning roughness coefficient, n Permissible Unit Shear Stress

Curled Wood Mat 0.028 1.55

Fiberglass Roving 0.019 0.6

Jute Net 0.019 0.45

Straw with Net 0.025 1.45

Synthetic Mat 0.021 2

Woven Paper Net 0.015 0.15

P:\CLT\2011\Duke Energy Carolinas\Hankins Transmission Line\Calculations\Runoff\E&SC Calculations 2012-06-27 rev Mannings n



D
u

k
e

 E
n

e
rg

y
 H

a
n

k
in

s 
4

4
k

V
 T

ra
n

sm
is

si
o

n
 L

in
e

 R
e

b
u

il
d

 P
ro

je
ct

G
A

I 
P

ro
je

ct
 N

o
. 

B
1

1
0

8
4

8
.0

0

A
u

g
u

st
 1

, 
2

0
1

2

P
o

in
t 

p
re

ci
p

it
a

ti
o

n
 f

re
q

u
e

n
cy

 e
st

im
a

te
s 

(i
n

ch
e

s)

N
O

A
A

 A
tl

a
s 

1
4

 V
o

lu
m

e
 2

 V
e

rs
io

n
 3

D
a

ta
 t

y
p

e
: 

P
re

ci
p

it
a

ti
o

n
 d

e
p

th

T
im

e
 s

e
ri

e
s 

ty
p

e
: 

P
a

rt
ia

l 
d

u
ra

ti
o

n

P
ro

je
ct

 a
re

a
: 

H
a

n
k

in
s

La
ti

tu
d

e
 (

d
e

ci
m

a
l 

d
e

g
re

e
s)

: 
3

5
.6

6
3

1

Lo
n

g
it

u
d

e
 (

d
e

ci
m

a
l 

d
e

g
re

e
s)

: 
-8

2
.0

2
9

2

P
R

E
C

IP
IT

A
T

IO
N

 F
R

E
Q

U
E

N
C

Y
 E

S
T

IM
A

T
E

S

b
y

 d
u

ra
ti

o
n

 f
o

r 
A

R
I:

1
2

5
1

0
2

5
5

0
1

0
0

2
0

0
5

0
0

1
0

0
0

 y
e

a
rs

5
-m

in
:

0
.3

8
0

.4
5

0
.5

4
0

.6
0

.6
9

0
.7

6
0

.8
3

0
.8

9
0

.9
8

1
.0

6

1
0

-m
in

:
0

.6
0

.7
2

0
.8

6
0

.9
6

1
.1

1
.2

1
1

.3
1

1
.4

2
1

.5
6

1
.6

7

1
5

-m
in

:
0

.7
5

0
.9

1
1

.0
9

1
.2

2
1

.4
1

.5
3

1
.6

6
1

.7
9

1
.9

6
2

.0
9

3
0

-m
in

:
1

.0
3

1
.2

5
1

.5
4

1
.7

7
2

.0
7

2
.3

2
.5

4
2

.7
8

3
.1

2
3

.3
8

6
0

-m
in

:
1

.2
9

1
.5

7
1

.9
8

2
.3

2
.7

5
3

.1
2

3
.5

3
.9

4
.4

7
4

.9
4

2
-h

r:
1

.5
1

.8
3

2
.3

3
2

.7
3

3
.3

3
.7

7
4

.2
7

4
.8

1
5

.5
9

6
.2

5

3
-h

r:
1

.6
2

1
.9

6
2

.4
8

2
.9

1
3

.5
4

4
.0

8
4

.6
5

5
.2

9
6

.2
3

7
.0

3

6
-h

r:
2

.0
4

2
.4

6
3

.0
6

3
.5

6
4

.3
2

4
.9

6
5

.6
7

6
.4

6
7

.6
2

8
.6

3

1
2

-h
r:

2
.5

9
3

.1
2

3
.8

5
4

.4
5

5
.3

6
6

.7
4

7
.5

4
8

.6
8

9
.6

4

2
4

-h
r:

3
.1

1
3

.7
8

4
.8

5
.6

6
.7

2
7

.6
2

8
.5

5
9

.5
2

1
0

.8
8

1
1

.9
6

2
-d

a
y

:
3

.7
5

4
.5

3
5

.7
6

.6
7

.8
5

8
.8

4
9

.8
6

1
0

.9
2

1
2

.3
8

1
3

.5
4

3
-d

a
y

:
3

.9
9

4
.8

1
6

.0
1

6
.9

4
8

.2
1

9
.2

3
1

0
.2

6
1

1
.3

4
1

2
.8

2
1

4

4
-d

a
y

:
4

.2
4

5
.0

9
6

.3
2

7
.2

8
8

.5
8

9
.6

1
1

0
.6

7
1

1
.7

6
1

3
.2

6
1

4
.4

6

7
-d

a
y

:
4

.9
7

5
.9

5
7

.2
6

8
.2

6
9

.6
1

1
0

.6
7

1
1

.7
3

1
2

.8
2

1
4

.2
9

1
5

.4
4

1
0

-d
a

y
:

5
.6

8
6

.7
7

8
.1

4
9

.1
9

1
0

.5
5

1
1

.6
1

1
2

.6
7

1
3

.7
3

1
5

.1
5

1
6

.2
8

2
0

-d
a

y
:

7
.5

6
8

.9
6

1
0

.5
8

1
1

.8
4

1
3

.5
1

4
.7

9
1

6
.0

9
1

7
.3

8
1

9
.1

2
2

0
.4

5

3
0

-d
a

y
:

9
.3

7
1

1
.0

2
1

2
.7

1
3

.9
5

1
5

.5
4

1
6

.7
3

1
7

.8
9

1
9

.0
1

2
0

.4
7

2
1

.5
6

4
5

-d
a

y
:

1
1

.8
6

1
3

.8
6

1
5

.6
8

1
7

.0
4

1
8

.7
5

2
0

.0
2

2
1

.2
3

2
2

.4
1

2
3

.9
2

5
.0

1

6
0

-d
a

y
:

1
4

.1
4

1
6

.4
8

1
8

.5
2

0
.0

2
2

1
.9

4
2

3
.3

7
2

4
.7

2
2

6
.0

3
2

7
.6

7
2

8
.8

9

D
a

te
/t

im
e

 (
G

M
T

):
  

T
h

u
 J

u
n

 2
1

 1
2

:4
4

:1
7

 2
0

1
2

p
y

R
u

n
T

im
e

: 
 0

.0
2

2
0

7
9

9
4

4
6

1
0

6

P
:\

C
LT

\2
0

1
1

\D
u

k
e

 E
n

e
rg

y
 C

a
ro

li
n

a
s\

H
a

n
k

in
s 

T
ra

n
sm

is
si

o
n

 L
in

e
\C

a
lc

u
la

ti
o

n
s\

R
u

n
o

ff
\E

&
S

C
 C

a
lc

u
la

ti
o

n
s 

2
0

1
2

-0
6

-2
7

 r
e

v
N

O
A

A
 P

re
ci

p
it

a
ti

o
n

 F
re

q
u

e
n

cy
 E

s



Duke Energy Hankins 44kV Transmission Line Rebuild Project

GAI Project No. B110848.00

August 1, 2012

Rational Runoff Coefficients (ASCE, 1975; Viessman, et al., 1996; and Malcom, 1999)

Description of Surface Rational Runoff Coefficients, C

Unimproved Areas 0.35

Asphalt 0.95

Concrete 0.95

Brick 0.85

Roofs, inclined 1

Roofs, flat 0.9

Lawns, sandy soil, flat (<2%) 0.1

Lawns, sandy soil, average (2-7%) 0.15

Lawns, sandy soil, steep (>7%) 0.2

Lawns, heavy soil, flat (<2%) 0.15

Lawns, heavy soil, average (2-5%) 0.2

Lawns, heavy soil, steep (>7%) 0.3

Wooded areas 0.15

P:\CLT\2011\Duke Energy Carolinas\Hankins Transmission Line\Calculations\Runoff\E&SC Calculations 2012-06-27 rev Rational Runoff C
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C-1:  PRELIMINARY REVIEW CHECKLIST 



NORTH CAROLINA DEPARTMENT OF ENVIRONMENT & NATURAL RESOURCES 
LAND QUALITY SECTION 

EROSION and SEDIMENTATION CONTROL PLAN PRELIMINARY REVIEW CHECKLIST 
 

The following items shall be incorporated with respect to specific site conditions, in an erosion & sedimentation control plan: 
 

LOCATION INFORMATION 
 
______ Project location & labeled vicinity map (roads, streets, landmarks) 

______ North arrow and scale 
______ Identify River Basin. 
______   Provide a copy of site located on applicable USGS quadrangle and 

NRCS Soils maps if it is in a River Basin with Riparian Buffer 
requirements. 
 

GENERAL SITE FEATURES (Plan elements) 
 
_____ Property lines & ownership ID for adjoining properties 
_____ Existing contours (topographic lines) 
_____ Proposed contours 
_____ Limits of disturbed area (provide acreage total, delineate limits, 

and label). Be sure to include all access to measures, lots that will 
be disturbed, and utilities that may extend offsite. 

_____ Planned and existing building locations and elevations 
_____ Planned & existing road locations & elevations, including 

temporary access roads 
_____ Lot and/or building numbers 
_____ Hydrogeologic features:  rock outcrops, seeps, springs, wetland 

and their limits, streams, lakes, ponds, dams, etc. (include all 
required local or state buffer zones and any DWQ Riparian Buffer 
determinations) 

_____ Easements and drainageways, particularly required for offsite 
affected areas. Include copies of any recorded easements and/or 
agreements with adjoining property owners.  

_____ Profiles of streets, utilities, ditch lines, etc. 
_____ Stockpiled topsoil or subsoil locations 
_____ If the same person conducts the land-disturbing activity & any 

related borrow or waste activity, the related borrow or waste 
activity shall constitute part of the land-disturbing activity unless 
the borrow or waste activity is regulated under the Mining Act of 
1971, or is a landfill regulated by the Division of Waste 
Management.  If the land-disturbing activity and any related 
borrow or waste activity are not conducted by the same person, 
they shall be considered separate land-disturbing activities and 
must be permitted either through the Sedimentation Pollution 
Control Act as a one-use borrow site or through the Mining Act. 

______ Location and details associated with any onsite stone crushing or 
other processing of material excavated.  If the affected area 
associated with excavation, processing, stockpiles and transport 
of such materials will comprise 1 or more acres, and materials will 
be leaving the development tract, a mining permit will be required.    

______ Required Army Corps 404 permit and Water Quality 401 
certification (e.g. stream disturbances over 150 linear feet) 

 
EROSION & SEDIMENT CONTROL MEASURES (on plan)       
 
______ Legend (provide appropriate symbols for all measures and 

reference them to the construction details) 
_____ Location of temporary measures 
_____ Location of permanent measures 
_____ Construction drawings and details for 

temporary and permanent measures. Show measures to scale on 
plan and include proposed contours where necessary. Ensure 
design storage requirements are maintained through all phases of 
construction. 

_____ Maintenance requirements for  measures 
_____ Contact person responsible for maintenance 
 
SITE DRAINAGE FEATURES  
 
_____ Existing and planned drainage patterns (include off-site areas that 

drain through project and address temporary and permanent 
conveyance of stormwater over graded slopes) 

_____ Method used to determine acreage of land being disturbed and 
drainage areas to all proposed measures (e.g. delineation map) 

_____ Size, pipe material and location of culverts and sewers 
_____ Soil information:  type, special characteristics 
_____ Soil information below culvert storm outlets 

_____ Name and classification of receiving water course or name of 
municipal operator (only where stormwater discharges are to 
occur) 

 
STORMWATER CALCULATIONS 
 
_____ Pre-construction runoff calculations for each outlet from the site (at 

peak discharge points). Be sure to provide all supporting data for 
the computation methods used (rainfall data for required storm 
events, time of concentration/storm duration, and runoff 
coefficients).  

_____ Design calculations for peak discharges of runoff (including the 
construction phase & the final runoff coefficients for the site) 

_____ Design calcs for culverts and storm sewers (include HW, TW and 
outlet velocities) 

_____ Discharge and velocity calculations for open channel and ditch 
flows (easement & rights-of-way) 

_____ Design calcs for cross sections and method of stabilization for 
existing and planned channels (include temporary linings). Include 
appropriate permissible velocity and/or shear stress data. 

_____ Design calcs and construction details for energy dissipaters below 
culvert and storm sewer outlets (include stone/material specs & 
apron dimensions). Avoid discharges on fill slopes. 

_____ Design calcs and dimension of sediment basins (note current 
surface area and dewatering standards as well as diversion of 
runoff to the basins). Be sure that all surface drains, including 
ditches and berms, will have positive drainage to the basins. 

 
VEGETATIVE STABILIZATION 
 
_____ Area & acreage to be stabilized with vegetation 
_____ Method of soil preparation 
_____ Seed type & rates (temporary & permanent) 
_____ Fertilizer type and rates 
_____ Mulch type and rates (include mulch anchoring methods to be 

used) 
 
NOTE: Plan should include provisions for groundcover on exposed slopes 

within 21 calendar days following completion of any phase of 
grading; permanent groundcover for all disturbed areas within 15 
working days or 90 calendar days (whichever is shorter) following 
completion of construction or development. 

 
FINANCIAL RESPONSIBILITY/OWNERSHIP FORM 
 
_____ Completed, signed & notarized FR/O Form 
_____ Accurate application fee payable to NCDENR ($65.00 per acre 

rounded up the next acre with no ceiling amount) 
_____ Certificate of assumed name, if the owner is a partnership 
_____ Name of Registered Agent (if applicable) 
_____ Copy of the most current Deed for the site. Please make sure the 

deed(s) and ownership information are consistent between the 
plan sheets, local records and this form. 

_____ Provide latitude & longitude (in decimal degrees) at the project 
entrance. 

 
NOTE: For the Express Permitting Option, inquire at the local Regional 

Office for availability. 
 
NARRATIVE AND CONSTRUCTION SEQUENCE 
 
_____ Narrative describing the nature & purpose of the construction 

activity 
_____ Construction sequence related to erosion and sediment control 

(including installation of critical measures prior to the initiation of 
the land-disturbing activity & removal of measures after areas they 
serve are permanently stabilized). Address all phases of 
construction and necessary practices associated with temporary 
stream bypasses and/or crossings. 

_____ Bid specifications related only to erosion control 
 

     rev. 1/7/2009 
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D-1:  BMP SPECIFICATIONS AND DETAILS 
 



Duke Energy Hankins 44kV Transmission

Line Rebuild Project

(U.S. FOREST SERVICE)

MCDOWELL COUNTY, NC

Project Location

Prepared For: Prepared By:

JANUARY 2013

 LAT. 35° 46' 09.00" N    LONG. 82° 00' 56.99" W



G
E

N
E

R
A

L 
N

O
T

E
S

GN-010



E
X
IS
T
IN
G
 C
O
N
D
IT
IO
N
S

EX-020



LOD

LO
D

L
O
D

L
O
D

L
O
D

LOD LOD

L
O
D

LO
D

LOD

L
O
D

LO
D

LO
D

L
O
D

L
O
D

L
O
D

L
O
D

L
O
D

L
O
D

LOD
LOD

L
O
D

L
O
D

LOD

LOD

LO
D

LO
D

LOD LOD LOD LOD LOD LOD LOD

L
O
D

L
O
D

L
O
D

LO
D

LO
D

LOD

LOD

LO
D

LODLODLODLODLODLODLODLODLODLODLODLODLODLODLOD

LOD LOD LOD LOD LOD LOD LOD LOD LOD LOD LOD LOD LOD LOD LOD

LOD

L
O
D

LOD

L
O
D

L
O
D

LO
D

L
O
D

L
O
D

L
O
D

L
O
D

L
O
D

L
O
D

L
O
D

LO
D

LO
D

L
O
D

LOD

LO
D

L
O
D

LODLODLODLODLODLODLODLOD

SF SF SF SF SF SF SF SF SF SF SF SF SF

S
F

S
F

S
F

SF

SF

SF

SF

SF

S
F

S
F

S
F

SF

SF

SF

SF

SF SF SF SF SF SF SF SF SF SF SF

E
R
O
S
I
O
N
 C
O
N
T
R
O
L
 P
L
A
N

EC-110a

SF SF

LOD LOD



LOD LOD LOD LOD LOD LOD LOD LOD LOD

LO
D

L
O
D

L
O
D

L
O
D

L
O
D

L
O
D

L
O
D

L
O
D

L
O
D

LOD

LOD

L
O
D

LO
D

LOD

L
O
D

L
O
D

L
O
D

L
O
D

L
O
D

LO
D

LO
D

LODL
O
D

LO
D

LOD

LO
D

L
O
D

L
O
D

LO
D

LO
D

LOD

LODLOD

LO
D

L
O
D

LO
D

LOD LOD LOD
LO
D

LO
D

LOD

LOD LOD

LOD

LOD

LOD

LO
D

LOD

L
O
D

L
O
D

L
O
D

L
O
D

L
O
D

L
O
D

LO
D

LOD

LOD

LOD

LOD

LOD LOD LOD LOD LOD

LO
D

LOD

LOD

LO
D

LO
D

L
O
D

L
O
D

LO
D

LOD

LOD

LOD

LOD
LOD

LOD

LO
D

LOD

LO
D

LOD

L
O
D

L
O
D

L
O
D

LOD

LOD

L
O
D

LOD

LO
D

LOD

L
O
D

L
O
D

L
O
D

L
O
D

L
O
D

LOD

LOD

L
O
D

LOD

LO
D

LO
D

LOD

LOD

LOD

LOD

LOD

LOD

LOD

LO
D

LOD

LOD

LOD

LOD

LOD

LOD

LOD

L
O
D

L
O
D

L
O
D

LO
D

LO
D

LOD

LOD

LO
D

LOD LOD LOD LOD LOD

LOLODLODLODLODLODLODLODLODLODLODLODLODLODLODLODLODLODLODLODLODLODLODLODLODLODLOD

SF

SF SF

SF SF

SF

SF

SF

SF

S
F

SF

SF

SF

SF

SF

S
F

SFSF

SF

SF

S
F

S
F

S
F

S
F

S
F

SFSF

SF

SF

S
F

S
F

S
F

S
F

S
F

S
F

S
F

S
F

SF SF SF

SF

SF

SF

SF

E
R
O
S
I
O
N
 C
O
N
T
R
O
L
 P
L
A
N

EC-111a

SF SF

LOD LOD



LOD LOD LOD LOD LOD

LOD LOD LOD LOD LOD LOD LOD LOD LOD LOD LOD LOD LOD LOD LOD LOD LOD LOD LOD LOD LOD LOD

LODLODLODLODLODLODLODLODLODLODLODLODLODLODLODLODLODLODLODLODLODLOD

LODLODLODLODLOD

SF SF SF SF SF SF SF SF SF SF SF SF SF SF SF SF SF SF SF SF SF

SF
SF

SF

SF SF SF SF SF SF SF SF SF SF SF SF SF SF SF SF SF SF SF SF SF SF SF SF

E
R
O
S
I
O
N
 C
O
N
T
R
O
L
 P
L
A
N

EC-112a

SF SF

LOD LOD



LOD

LO
D

LO
D

LO
D

LO
D

LO
D

L
O
D

LO
D

LO
D

LO
D

LO
D

LO
D

LOD

SF

SF

SF

SF

SF

SF

SF

SF

SF
SF

SF E
R
O
S
I
O
N
 C
O
N
T
R
O
L
 P
L
A
N

EC-113a

SF SF

LOD LOD



D
E
T
A
IL
S

DT-400



D
E
T
A
IL
S

DT-401



D
E

T
A

IL
S

DT-402

EARTH BANK
Compacted to 95% MMDD

RIPRAP APRON

1.3 m Min.

SIDE SLOPE 2 (H):1(V)

CORRUGATED
HDPE PIPE

AT LESS THAN 
1% SLOPE

1.3 m Min.

H = D + 600 mm

D
IAM

ETER
 (D

)

RIPRAP APRON PLAN

D

6 
D

3 D + 600 mm

RIPRAP SHALL CONSIST OF 150 mm STONE
PLACED AS SHOWN AND SHALL BE A
MINIMUM 300 mm THICK WITH A FILTER
CLOTH UNDERLAY

TEMPORARY SLOPE DRAIN
SCALE: N.T.S.

13

CORRUGATED
HDPE PIPE FLOW

FLOW

(ABUTMENT)



Environmental Assessment 
 

Duke Energy Hankins Transmission Line Rebuild Project 

 

 

 
 
 

 
 

 
 

 
APPENDIX B 

 

Project Corridor Maps 
  



PROJECT MAP KEY
1 OF 6

SHEET 2 OF 6

SHEET 3 OF 6

SHEET 4 OF 6

SHEET 5 OF 6

SHEET 6 OF 6

SEE SHEET 4 FOR CONTINUATION

SEE SHEET 5 FOR CONTINUATION



PROJECT MAP
2 OF 6



PROJECT MAP
3 OF 6



PROJECT MAP
4 OF 6



PROJECT MAP
5 OF 6



PROJECT MAP
6 OF 6



Environmental Assessment 
 

Duke Energy Hankins Transmission Line Rebuild Project

 
 
 

 
 

APPENDIX C 
 

Biological Evaluation  



 

 

 

Biological Evaluation Report 

Hankins 44kV Transmission Line Rebuild Project 

McDowell County, North Carolina 
 
 

 

Prepared for:  

Duke Energy 

526 South Church Street 

Charlotte, North Carolina 28202 

 

Prepared by:  

GAI Consultants, Inc.  

Charlotte Office 

6100 Fairview Road, Suite 616 

Charlotte, North Carolina 28210 

 

GAI Project No. B110848.00 

 

December 17, 2012 

 

javascript:;


 

 

Biological Evaluation Report 

Hankins 44kV Transmission Line Rebuild Project 

McDowell County, North Carolina 
 
 

Prepared for: 

Duke Energy 

526 South Church Street 

Charlotte, North Carolina 28202 

 

 

Prepared by: 

 

 

____________________________________________________________ 
Melvin M. Stroble, Sr., Senior Environmental Manager/Project Manager, REM 

 

. 

GAI Consultants, Inc.  

Charlotte Office 

6100 Fairview Road, Suite 616 

Charlotte, North Carolina 28210 

 

 

GAI Project No. B110848 

December 17, 2012 



 
 

i 

Biological Evaluation for the 

Duke Energy Hankins 44-kV Transmission Line Rebuild Project 

 

Table of Contents 
 

1.0 INTRODUCTION ........................................................................................................ 1 

1.1. Proposed Action .................................................................................................... 1 

2.0 Methodology ............................................................................................................. 1 

3.0 Survey Information .................................................................................................... 2 

3.1. Botanical Survey ................................................................................................... 2 

3.2. Wildlife Survey ...................................................................................................... 2 

3.3. Aquatic Survey ..................................................................................................... 3 

4.0 Existing Biological Conditions ...................................................................................... 3 

4.1. TES and FC Plant Species ...................................................................................... 5 

4.2. Natural Plant Communities and Habitats ................................................................. 6 

4.3. Wildlife Species ..................................................................................................... 8 

4.4. Aquatic Species .................................................................................................... 8 

5.0 Effects/Impacts of Proposed Action on TES and FC Species ........................................... 9 

5.1. Effects/Impacts to TES and FC Plant Species ........................................................... 9 

5.1.1. Site Preparation and Access Road Reconstruction .................................................... 9 

5.1.2. Treat Invasive Plant Species with Herbicides ........................................................... 9 

5.1.3. Effect on Potential Habitat for TES and FC Plant Species .........................................10 

5.1.4. Cumulative Effect/Impact to TES Plant Potential Habitat ..........................................10 

5.2. Effects/Impacts to TES and FC Wildlife Species.......................................................10 

5.3. Effects/Impacts to TES and FC Aquatic Species ......................................................10 

5.3.1. Potential Direct, Indirect, and Cumulative Effects ....................................................10 

6.0 Mitigation Measures ..................................................................................................11 

6.1. Botanical Species .................................................................................................11 

6.2. Wildlife Species ....................................................................................................11 

6.3. Aquatic Species ...................................................................................................11 

7.0 Conclusion................................................................................................................11 

7.1. Botanical .............................................................................................................11 

7.2. Wildlife ...............................................................................................................11 

7.3. Aquatic ...............................................................................................................11 

8.0 REFERENCES ............................................................................................................12 

 



 
 

ii 

 

Figures 

Figure 1: Proposed Study Corridor and Access Roads  .............................................................. 4 

 

 

Tables 

Table 1: Known Threatened, Endangered and Sensitive Plant Species 
 in the Biological Analysis Area  ............................................................................... 5 

Table 2: Known Forest Concern Plant Species in the Biological Analysis Area  ......................... 6 

Table 3: Summary of Effects to TES Plant Species Known or Likely to Occur 

 in the Biological Analysis Area  ............................................................................... 9 

Table 4: Summary of Effects to TES Aquatic Species Known or Likely to Occur 
 in the Biological Analysis Area  .............................................................................. 10 

 

Appendices 

Appendix A: McDowell County TES and FC Species, Natural Communities, and Likelihood of 
Occurrence in the BAA 

 

 

 

 

 

 

 

 

 

 



 
 

iii 

 

[This Page is Intentionally Blank]



 

 
 

1 

1.0 INTRODUCTION 

A biological evaluation was conducted pursuant to Chapter 2670 of the U.S. Department of 
Agriculture Forest Service (Forest Service) Manual to determine potential impacts to threatened, 
endangered, and sensitive (TES) species, Forest Service Species of Concern (FC), and their 

habitats by the proposed construction of the rebuild of Duke Energy Carolinas, LLC (Duke) 
Hankins 44-kV transmission line within the Pisgah National Forest (PNF) boundaries.  This 
Biological Evaluation (BE) is provided to assist PNF in maintenance of TES and FC species, and 

land management decisions as set forth in the Nantahala-Pisgah Land and Resource 
Management Plan, as amended (hereinafter referred to as the Forest Plan].   The objectives of 
this BE include: 

1. Confirming that Duke’s actions do not contribute to a loss of viability of TES and FC plant or 
animal species or cause a trend toward federal listing of any species. 

2. Compliance with the requirements of the Endangered Species Act that actions by federal 

agencies not jeopardize or adversely modify critical habitat of federally listed species. 

3. Full consideration of TES and FC species in the decision-making process. 

4. Meet requirements of FS Manual Supplement R8-2600-2002 which provides direction for the 

preparation of site-specific BEs, including when to conduct a project-level inventory for 
Proposed TES and FC species. 

1.1. Proposed Action  

Duke proposes to rebuild, operate and maintain approximately 2.1 miles of a 44-kV electric 
transmission line on Forest Service land located in the Grandfather Ranger District of the PNF, 
approximately 3.0 miles north of Marion city limit in McDowell County.  

Access to the transmission line corridor will require utilization of Forest System Roads and Non-
Forest System roads that are primarily comprised of previously established logging trails. Land 
disturbance would be associated with right-of-way clearing and access roads enhancements. 

The existing Hankins 44-kV transmission line support structures would be removed once the 
new transmission line is in operation, and that portion of the corridor relinquished to the PNF 
would be allowed to revert to its natural state. 

Management of vegetation within the maintained authorized right-of-way would use an 
integrated vegetation management approach designed to encourage low-growing plant species.  
The two principal management techniques would be mechanical mowing, using tractor-

mounted rotary mowers, and herbicide application. 

Proposed Action details are discussed in the Environmental Assessment.  

2.0 Methodology 

Using information from project area habitat conditions, species habitat requirements, and species 
distributions and limiting factors, the entire PNF, North Carolina Natural Heritage Program (NCNHP), 
and the United States Fish and Wildlife Service (USFWS) TES and FC list for McDowell County was 
reviewed along with the species habitat list to determine if any TES species were likely to occur in or 
near the project area. The North Carolina Natural Heritage database maps were examined to locate 
any records of TES and FC species present in the proposed project area.   

Following the preliminary screening mentioned above, the McDowell County list was further reduced 
to TES and FC species whose habitats are consistent with the Proposed Alternative footprint 
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environment.  Habitat preferences and ranges of listed plant and animal species were determined 
using a variety of sources, including the NCNHP database, Forest Service (TES, FC and Mangament 
Indicator Species) lists, NatureServe© database, personal communication with Forest Service 
personnel, and other reference materials.  Natural community classification followed Michael P. 
Schafale and Alan S. Weakley (1990).  Species with well-defined habitat requirements (spray cliffs, 
granitic domes, rock outcrops, talus slopes, bogs, spruce-fir forests, etc.) as well as those requiring 
mature, closed-canopy forest were omitted from further consideration.    

The results of the above methods yielded 29 TES and FC species potentially occurring within two 
miles of the proposed project location in McDowell County [referred to as the Biological Analysis 

Area (BAA)].  Of the 29 potential TES and FC species, the Oconee bells (Shortia galacifolia var. 
brevistyla), a Federal Species of Concern and State Endangered plant, and the mayfly (Ephemerella 
berneri), a State Significantly Rare aquatic insect, is within the BAA and analyzed further.  No TES 
and FC wildlife species are within the BAA.   

All other TES and FC species were not carried forward in this analysis since they are not expected to 
occur with the BAA or Project footprint areas due to lack of habitat or records.  Therefore, the 
Proposed Action would not affect TES species or impact FC species.  The name of each TES and FC 
plant species and reason for elimination from the Hankins rebuild project is listed in Appendix A. 

3.0 Survey Information 

3.1. Botanical Survey 

GAI scientists conducted botanical field surveys to identify potentially occurring rare, threatened 
and endangered species from June 19-21, 2012.  Pedestrian surveys were conducted using a 
time meander method for potential habitats suitable for TES and FC species (1982, Goff, et. 

Al.).  In addition to focusing on the potential for TES plant species listed in Table 1 to occur in 
the activity area, the survey included the FC plant species listed in Table 2.  To minimize the 
probability of overlooking TES and FC plant species, the botanical survey considered time of 

year most species could reasonably be observed.  McDowell County TES and FC plant species 
potentially occurring in the project area were considered as well.  See Appendix A. 

The survey included the existing right-of-way, proposed 34-foot expansion to the west and 

access roads.  The study area consisted of (1) approximately 11,088 linear feet of new and 
existing authorized transmission line corridor within a 120-foot-wide study corridor; and (2) 
approximately 13,200 linear feet of access roads within a 50-foot-wide study pathway.  Field 

investigations revealed no occurrences of TES or FC plant species within the project study 
areas. 

3.2. Wildlife Survey 

Wildlife field surveys were conducted along the study corridor and access roads to identify and 
observe habitat conditions available for wildlife.  During this survey any random happenstance 
wildlife observations were noted.  Wildlife utilization of the project area was determined by 

actual sightings and by the presence of tracks and scat.   

Additionally, the survey evaluated habitat suitability for potential occurrence of TES and FC 
species based on existing vegetative communities as defined by NCNHP (Schafale and Weakly 

1990).  No spruce-fir, bogs, wetlands, rock outcrops, caves, cliffs, and cove habitats exists 
within the activity area.  Field surveys of the activity areas identified no TES and FC wildlife 
species and potential habitat.  No further wildlife TES and FC species or their habitat was 
evaluated within the activity area. 



 

 
 

3 

3.3. Aquatic Survey 

Information specifically addressing aquatic species was obtained from Forest Service and 
USFWS biologists, and NCNHP records.  Due to mountainous topography, no floodplains or 
wetlands were identified during the field survey.  The survey identified a total of ten streams (2 

perennial, 2 intermittent and 6 ephemeral) crossed by the existing power line corridor.    
General guidelines of the classifications of waterbodies are as follows:  

Ephemeral Waterbody – An ephemeral (stormwater) waterbody is a feature that only carries 

stormwater in direct response to precipitation with water only flowing during and shortly after 
large precipitation events.  An ephemeral waterbody may or may not have a well-defined 
channel, the aquatic bed is generally above the water table and stormwater runoff is the 

primary source of water.  

Intermittent Waterbody – An intermittent waterbody typically contains a well-defined channel 
that conveys water for only part of the year, typically during winter and spring when the aquatic 
bed is below the water table.  The flow may be heavily supplemented by stormwater runoff.  An 

intermittent waterbody often lacks the biological and hydrological characteristics commonly 
associated with the conveyance of water.  

Perennial Waterbody – A perennial waterbody typically exhibits a well-defined channel that 

contains water year round during a year of normal rainfall with the aquatic bed located below 
the water table for most of the year.  Groundwater is the primary source of water of a perennial 
waterbody, but it also carries stormwater runoff during high flow events.  A perennial 

waterbody exhibits biological, hydrological, and physical characteristics commonly associated 
with the continuous conveyance of water.  A waterbody channel is considered perennial when 
biological indicators such as fish, amphibians, or other aquatic species were present. 

4.0 Existing Biological Conditions 

As previously mentioned, the BAA or “boundary of effects” used for this evaluation is defined as 
the total area within two miles of the proposed Project area.  For TES and FC species potential 

effects (direct, indirect, and cumulative) to biological resources in the BAA were analyzed using 
this boundary.  The BAA limits are analogous to the NCNHP and the Natural Conservancy’s 
delimitation guidelines for plants and animals.  Other resource disciplines may employ different 

definitions to analyze this Proposed Action. 

The proposed Project route is approximately 3.5 miles, of which approximately 2.1 miles 
crosses the Pisgah National Forest, on SR-1558 in McDowell County, North Carolina.  The 

approximate 2.1 miles on Forest Service land originates near existing H-Frame Structure #108 
(35.75343 North and 82.01285 West), approximately 0.5 miles north of the intersection of 
Cannon Road and Mountain Ivy Drive, and terminates at existing H-Frame Structure #135 

(35.78267 North and 82.01529 West), approximately 0.6 miles south of the Coats North 
America-Sevier Finishing Plant, 630 American Thread Road, Marion, NC 28752.  The rebuild 
transmission line would connect with the existing Duke Hankins 44-kV transmission line outside 

the PNF boundaries.  See Figure 1 for Topography overview map.  
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The proposed Project falls within the Blue Ridge province, located between the Piedmont 

province to the east and the Ridge and Valley province to the west. The Piedmont province can 
be considered the foothills to the higher mountains of the Blue Ridge province.  The Blue Ridge 
province is a long, narrow belt of mountains extending southwest from southern Pennsylvania 

to northern Georgia.  This province is rugged and characterized by high relief with high 
mountain peaks, steep ridges and inter-mountain basins.  The mountain slopes are typically 
very steep and eroded.  Ridge tops tend to be relatively sharp. Elevations across the Project 

corridor range from about 1,340 to 1,700 ft while elevations across the county vary from 980 to 
5,665 ft above mean sea level (Mathias 1995). 

4.1. TES and FC Plant Species 

Of the total 146 TES and FC plant species known to occur or could occur within McDowell 
County, only one federally listed plant species is known to occur within the BAA.  No other plant 
TES or FC species are known to occur within the BAA.  However 12 plant species may have 
potential habitat within the BAA.  All other TES and FC plant species were eliminated from 

further consideration and analysis for one of the following reasons; 1) lack of suitable habitat 
for the species in the BAA, 2) the species has a well known distribution that does not include 
the BAA or 3) based on field surveys no habitat or occurrence of a TES and FC was seen in or 

near the proposed activity area.  Appendix A contains a listing of plant TES and FC species 
occurring or having potential to occur within McDowell County. 

Table 1 and Table 2 provide a listing of TES and FC plant species specific to McDowell County 

having potential to occur within the BAA, respectively.  Also included are brief habitat 
descriptions for each TES and FC plant species identified in the tables. 

Table 1 

Duke Energy Hankins 44kV Transmission Line Rebuild Project 

KNOWN THREATENED, ENDANGERED AND SENSITIVE PLANT SPECIES IN THE BIOLOGICAL ANALYSIS AREA  

Scientific Name Common Name Type Natural Communities Occurrence 

Cleistes bifaria  
Small Spreading 
Pogonia 

Vascular Plant 

Pine-Oak/Heath Forest, Pine-

Oak Woodland, Shortleaf 
Pine 

No known occurrences 
within the BAA. 

Not known to occur in the 
activity area. 

Fothergilla major Large Witch-alder Vascular Plant Spruce-Fir Forest 

No known occurrences 
within the BAA. 

Not known to occur in the 
activity area. 

Hygrohypnum closteri 
Closter's Brook-
hypnum 

Non-vascular 
Plant 

Streams 

No known occurrences 
within the BAA. 

Not known to occur in the 
activity area. 

Juglans cinerea Butternut Vascular Plant 
Rich Cove Forest, Mesic 

Oak-Hickory, Montane 
Alluvial Forest 

No known occurrences 
within the BAA. 

Not known to occur in the 
activity area. 

Malaxis bayardii 
Appalachian 
Adder's-mouth 

Vascular Plant Xeric Upland forests 

No known occurrences 
within the BAA. 

Not known to occur in the 
activity area. 

Monotropsis odorata Sweet Pinesap Vascular Plant 

Rich Cove Forest, Mesic 

Oak-Hickory, Xeric Oak-
Hickory, Pine-Oak/Heath 
Forest 

No known occurrences 
within the BAA. 

Not known to occur in the 
activity area. 
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Table 1 

Duke Energy Hankins 44kV Transmission Line Rebuild Project 

KNOWN THREATENED, ENDANGERED AND SENSITIVE PLANT SPECIES IN THE BIOLOGICAL ANALYSIS AREA  

Scientific Name Common Name Type Natural Communities Occurrence 

Shortia galacifolia var. 
brevistyla 

Northern Oconee 
Bells 

Vascular Plant 

Streambanks, slopes, and 

outcrops in humid gorges in 
Acid Cove Forest 

Known to occur within the 
BAA. 

Not known to occur in the 
activity area. 

Thermopsis fraxinifolia 
Ash-leaved Golden-
banner 

Vascular Plant 
Xeric Oak-Hickory Forest, 

Montane Oak Woodland, 
Pine-Oak/Heath 

No known occurrences 
within the BAA. 

Not known to occur in the 
activity area. 

Tsuga caroliniana Carolina Hemlock Vascular Plant 

Carolina Hemlock Forest, 

Montane Acidic Cliff, Pine-
Oak/Heath, High Elevation 
Rocky Summit 

No known occurrences 
within the BAA. 

Not known to occur in the 
activity area. 

 

Table 2 

Duke Energy Hankins 44kV Transmission Line Rebuild Project 

KNOWN FOREST CONCERN PLANT SPECIES IN THE BIOLOGICAL ANALYSIS AREA  

Scientific Name Common Name Type Natural Communities Occurrence 

Brachythecium 

rotaeanum 
Rota's Feather Moss Nonvascular Plant 

On bark or rock in Acidic Cove 

Forests 

No known occurrences 

within the BAA. 

Not known to occur in 

the activity area. 

Echinacea purpurea Purple Coneflower Vascular Plant Glade, Roadside, mafic rock 

No known occurrences 

within the BAA. 

Not known to occur in 

the activity area. 

Thermopsis mollis 
Appalachian Golden-

banner 
Vascular Plant 

Xeric Oak-Hickory Forest, 

Montane Oak Woodland, Pine-

Oak Heath, Shortleaf Pine 

No known occurrences 

within the BAA. 

Not known to occur in 

the activity area. 

4.2. Natural Plant Communities and Habitats 

Habitat, community types, and plant species ranges follow the current community classification 
used by NCNHP (Schafale and Weakly 1990).  The natural communities types found to exist 

within the Project study area include Acidic Cove Forest, Chestnut Oak Forest and Pine-
Oak/Heath Forest.  However the existing transmission line corridor consists of scrub vegetation 
that developed following clearing for the original power line, and subsequent vegetative 

maintenance.  Acidic Cove Forest, Chestnut Oak Forest and Pine-Oak/Heath Forest community 
types are common of low elevation (i.e., 3,000 feet or less) forest and woodlands with mesic to 
dry conditions.   
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Acidic Cove Forest  

Acidic Cove Forest covers mesic forests dominated by combinations of acid-tolerant mesophytic 
trees, primarily Liriodendron tulipifera, Betula lenta, Tsuga canadensis, Acer rubrum, or Betula 
alleghaniensis with acid-tolerant undergrowth generally dominated by Rhododendron maximum 

or Leucothoe fontanesiana. These communities occur at low to mid elevations in the mountain 
region and foothills, generally in coves, gorges, or sheltered slopes. Subtype covers the 
common examples in most of the Blue Ridge of North Carolina, where Halesia tetraptera is not 

a significant component.  

Chestnut Oak Forest 

Chestnut Oak Forest covers examples with a shrub layer dominated by evergreen rhododendron 
occurring on more mesic sites usually on more steep north-facing slopes or on sides of gorges 

and ravines. The canopy may have as much Quercus rubra, Liriodendron tulipifera, 
Oxydendrum arboreum, or Nyssa sylvatica as it does Quercus montana, and may be somewhat 
open. Forests of Quercus rubra and Pinus strobus with no other tree species are provisionally 

included here as well. 

Pine-Oak/Heath Forest 

Pine-Oak/Heath Forest covers open-canopy woodlands of sharp ridges and dry slopes, naturally 

dominated by yellow pines and generally having a dense shrub layer. Canopies typically have 
less than 60 percent cover but may sometimes be denser, particularly if fire has not occurred 
for a long time. Typic Subtype covers the common examples at low to mid elevations and 

lacking high elevation species such as Rhododendron catawbiense. 

For additional information on these communities refer to Schafale and Weakly (1990). 

The Oconee bells are known to occur within the BAA.  The occurrences are located in moist 

hardwood forests near intermittent to perennial streams in the Blue Ridge escarpment region. 
Their habitat is an Acidic Cove Forest community type, and herb cover is sparse, consisting of 
heartleaf (Hexastylis sp.), Christmas fern (Polystichum acrostichoides), galax (Galax urceolata), 

partridgeberry (Mitchella repens), and violets (Viola spp.).  No Oconee bells were observed in 
the activity area during botanical field surveys.  

There is no known Research Natural Areas or botanical special interest areas recognized by the 

current Forest Plan within the BAA.  Therefore, the Proposed Action will have no effect on these 
areas.   

The NCNHP identified the Bald Mountain Natural Areas as a Significant Natural Heritage Area 

(SNHA) within the limits of the BAA.  The Bald Mountain Natural Areas site contains three of 
seven known occurrences of the northern Oconee bells.  The site, located on the USGS 
topographic map, Little Switzerland, comprises 240 acres owned by the Forest Service and 

private landowners.  Details of McDowell County natural areas are described in An Inventory of 
the Significant Natural Areas of McDowell County, North Carolina (Oakley, 2005).   

Timber harvest and utility vegetation management are current land use activities in the Project 

area having measurable effects on habitat for plant populations.  Within clearcuts, understory 
vegetation does not have to compete with the overstory for resources, resulting in increased 
production of shrubs and juvenile trees.  
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4.3. Wildlife Species 

In determining the habitat present and potential occurrence for TES and FC wildlife species, the 
analysis considered the BAA.  There are 13 TES and FC wildlife species recorded within 
McDowell County.  Appendix A list those species that were eliminated from further 

consideration.  No known occurrence of TES and FC wildlife species is located within the BAA. 

Additionally, PNF Wildlife Biologists requested the field crew to record general observations of 
wildlife seen or heard with particular attention to birds, butterflies and salamanders.  No 

salamanders were observed in or near streams located in the activity area.   

Local bird species observed or heard during the field investigation include mourning dove 
(Zenaida macroura), pileated woodpecker (Dryocopus pileatus), white throated sparrow 

(Zonotrichia albicollis), northern cardinal (Cardinalis cardinalis), American crow (Corvus 
brachyrhynchos), Carolina wren (Thryothorus ludovicianus), Northern bobwhite quail (Colinus 
virginianus), American robin (Turdus migratorius), eastern phoebe (Sayornis phoebe), blue jay 
(Cyanocitta cristata), red shouldered hawk (Buteo lineatus), tufted titmouse (Baeolophus 
bicolor) and American gold finch (Spinus tristis). 

Other resident wildlife species observed include black racer (Coluber constrictor priapus), 
common toad (Bufo bufo), eastern fence lizard (Sceloporus undulates), coyote (Canis latrans), 
white-tailed deer (Odocoileus virginianus) and wild turkey (Meleagris gallopavo).  Butterfly 
species included southern pearly eye (Enodia portlandia) and black swallowtail (Papilio 
polyxenes). 

4.4. Aquatic Species 

The 10 streams identified within the activity area are unnamed tributaries of the North Fork 
Catawba River.  The riparian areas, a 100-foot buffer zone adjacent to the stream, consist of 

vegetative habitats similar to the surrounding uplands as defined by NCNHP (Schafale and 
Weakly 1990). 

Existing data for aquatic resources within the BAA was considered to the extent it is relevant to 

the proposed activity.  The analysis included an assessment of riparian habitats in the Project 
area based on aerial photography review, field studies, and various publicly-available resources 
to determine if any TES species could be affected by Project activities. 

Six rare aquatic species have been listed by NCWRC or NCNHP as occurring or potentially 
occurring in McDowell County.  The six state-listed species are Smoky Willowfly (Bolotoperla 
rossi), Carolina Foothills Crayfish (Cambarus johni), Quillback (Carpiodes cyprinus), Santee 

Chub (Cyprinella zanema), a Mayfly (Drunella lata), and a Mayfly (Ephemerella berneri).  Of the 
six aquatic species, only the Ephemerella berneri is known to occur within the BAA.  The 
Ephemerella berneri aquatic habitat extends from the origin of the North Fork Catawba River in 

Avery County near the community of Linville Falls, down to its confluence with Armstrong 
Creek. The habitat ends about 4.5 miles upstream from where the North Fork empties into Lake 
James.  Field surveys of the activity areas identified no TES and FC aquatic species.  The 

remaining five TES aquatic species have not been documented in the BAA and do not have 
habitat with the activity area; and were therefore dropped from further analysis. 
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5.0 Effects/Impacts of Proposed Action on TES and FC Species 

Table 3 summarizes direct and indirect effects to TES species. 

Table 3 

Duke Energy Hankins 44kV Transmission Line Rebuild Project 

SUMMARY OF EFFECTS TO TES PLANT SPECIES KNOWN OR LIKELY TO OCCUR IN THE BIOLOGICAL ANALYSIS AREA 

Species Type Effects 

Federal TES Species 

Shortia galacifolia var. brevistyla Vascular Plant 

No direct effect.  Potential habitat areas 

will be spanned by power line.  Indirect 

effects are temporary and associated with 

erosion and siltation. 

5.1. Effects/Impacts to TES and FC Plant Species 

5.1.1.  Site Preparation and Access Road Reconstruction 

There are no known TES and FC plant species that would be affected by clearing, excavation 
and access road reconstruction activities because no TES and FC species are known to occur in 
the proposed activity areas. 

General direct negative effects that potentially damage individual plants (including TES plant 
species) include heavy equipment and vehicular traffic, skidding of felled logs, cut and fill 
activities associated with preparation of construction pads, access roads and travelways from 

structure-to-structure.   

General indirect effects associated with clearing and excavation activities to plant species 
include modification of vegetative habitats and reduction in productivity from dust deposition.  
Removal of trees and disturbances to soil potentially produce increased soil erosion, increase in 

early successional species, and increased potential for the introduction and establishment of 
noxious weeds.  These effects may have a beneficial or adverse effect on particular plant 
species depending on the particular plant species.  Weedy and sun-loving species, such as oak, 

ash and pine, are expected to increase in the activity area.  Other plant species may be 
negatively affected by the competition of early successional species.  The long-term effects of 
maintaining early successional habitat within the authorized transmission line corridor have not 

been fully explored.  Studies indicate that wildlife in general respond positively to the increase 
in availability of nutrients and plant species richness associated with dense shrub cover that 
results from the selective removal of tall-growing vegetation. 

5.1.2.  Treat Invasive Plant Species with Herbicides 

No TES and FC plant species will be affected by herbicide use because no TES and FC plant 
species are known to occur within the activity area.  This action would reduce the spread of 

oriental bittersweet (Celastrus orbiculatus), Chinese/European privet (Ligustrum 
sinense/vulgare), multiflora rose (Rosa multiflora) and other non-native invasive species.  Not 
treating invasive plant species would result in their continued spread in disturbed areas such as 

roadsides and woodland edges as well as streamsides and riparian zones. 
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5.1.3.  Effect on Potential Habitat for TES and FC Plant Species 

This discussion summarizes the possible effect of the Proposed Action on potential, or 
“apparently suitable habitat” for the Oconee bells (Shortia galacifolia var. brevistyla) known to 
occur within the BAA.  However, no Oconee bells are known to occur within the activity area.  

This analysis is based upon current knowledge of the Oconee bells habitat parameters. 

Shortia galacifolia var. brevistyla inhabits moist slopes and streambanks within Acidic Cove 
Forest, generally growing in deep shade under rhododendron at elevations ranging from 1,148 

to 1,800 feet.  Potential habitat for this species is limited to streambanks of two Unnamed 
Tributaries within the activity area.  No direct impacts on these stream habitats are anticipated 
because both streams will be spanned by the power line.  Indirect effects are associated with 
potential impact from erosion or siltation as a consequence of improper construction practice.  

The consequences of these short-term impacts would be reduction in plant productivity.   

5.1.4.  Cumulative Effect/Impact to TES Plant Potential Habitat 

The cumulative effect to potential habitat is the total affect of past, current and foreseeable 

actions within the activity area that have directly or indirectly affected potential habitat for 
Oconee bells.  Within the activity area, plant habitat is principally influenced by timber 
harvesting and right-of-way vegetation management activities.  Past timber harvest and 

clearing activities greater than 40 years old are thought to be recovered for species requiring 
secondary forest habitats, and unsuitable for species that require early successional habitat.  
Conversely, maintained utility corridors promote early successional species and are relatively 

resistant to tall-growing vegetation. 

5.2. Effects/Impacts to TES and FC Wildlife Species 

There are no known TES and FC wildlife species that would be affected because no TES and FC 

species are known to occur within the BAA. 

5.3. Effects/Impacts to TES and FC Aquatic Species 

5.3.1.  Potential Direct, Indirect, and Cumulative Effects 

There is known occurrence and habitat for the mayfly, Ephemerella berneri, within the BAA.  
The aquatic habitat extends from the origin of the North Fork Catawba River in Avery County 
near the community of Linville Falls, down to its confluence with Armstrong Creek. The habitat 

ends about 4.5 miles upstream from where the North Fork empties into Lake James.  
Ephemerella berneri is recorded near the confluence of the North Fork Catawba River with 
Armstrong Creek up to the mid-reaches near North Cove community.  Table 4 summarizes 

direct and indirect effects to TES species. 

Table 4 

Duke Energy Hankins 44kV Transmission Line Rebuild Project 

SUMMARY OF EFFECTS TO TES AQUATIC SPECIES KNOWN OR LIKELY TO OCCUR  

IN THE BIOLOGICAL ANALYSIS AREA 

Species Type Effects 

Federal TES Species 

Ephemerella berneri Aquatic Insect 
No direct effect.  Too far upstream from 

proposed activities to be affected. 
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No other TES and FC aquatic species are located within the BAA, therefore, no other TES and 
FC aquatic species would be affected/impacted.  

Since the site is located approximately 4,325 feet (sky distance) upstream from the 

northernmost boundary for the proposed activities, and project activities will not impact high 
water quality streams, there would be no direct or indirect effect to the aquatic habitat.   The 
cumulative effect to potential habitat within the BAA is primarily associated with timber harvest 

and clearing activities.  These activities, if not properly managed, have potential to adversely 
impact water quality through increased sedimentation, dissolved nutrients, and temperature. 

6.0 Mitigation Measures 

6.1. Botanical Species 

No mitigation measures are recommended for botanical TES and FC species. 

6.2. Wildlife Species 

No mitigation measures are recommended for TES and FC wildlife species. 

6.3. Aquatic Species 

No mitigation measures are recommended for aquatic TES and FC species. 

7.0 Conclusion 

7.1. Botanical 

The proposed activity would not affect (directly, indirectly, or cumulatively) federally or state 

listed TES plant species.  Further consultation with UFWS is not required.  Also, the proposed 
activity would not impact Regional Forester’s FC species. 

7.2. Wildlife 

No risk to population viability of federally or state listed TES wildlife would occur as a result of 
the implementation of the Hankins 44-kV Transmission Line Rebuild Project.  The project would 
have no effect or impact on TES or Regional Forester’s FC wildlife species or their habitat. 

7.3. Aquatic 

No risk to population viability of federally and state listed TES, or Regional Forester’s FC aquatic 
species would occur as a result of the implementation of the Hankins 44-kV Transmission Line 

Rebuild Project.  The project would have no effect or impact on TES or FC aquatic species or 
their habitat. 
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The list below is a compilation of NC Natural Heritage database, U.S. Fish and Wildlife Service 

records and U.S. Forest Service information. 
 

Duke Energy Hankins 44kV Transmission Line Rebuild Project 

MCDOWELL COUNTY TES AND FC SPECIES, NATURAL COMMUNITIES and LIKLIHOOD OF OCCURRENCE IN THE BAA  

Type Scientific Name Common Name Habitat Occurrence 

Natural Community:  Acidic Cove Forest (Typic Subtype) 

Mussel Alasmidonta varicosa Brook Floater 
Piedmont systems and along Blue Ridge escarpment of 

Catawba River system 
4 

Vascular Plant Alnus viridis ssp. crispa Green Alder balds 4 

Vascular Plant Amelanchier sanguinea Roundleaf Serviceberry 
Montane Mafic Cliff, Montane Acidic Cliff, High Elevation 

Granitic Dome 
4 

Vascular Plant Anticlea glauca White Camas calcareous rock outcrops 4 

Vascular Plant 
Arisaema triphyllum ssp. 

stewardsonii 
Bog Jack-in-the-pulpit 

bogs 
4 

Vascular Plant Asplenium bradleyi Bradley's Spleenwort acidic rock outcrops and cliffs 4 

Vascular Plant Asplenium ruta-muraria Wall-rue Spleenwort limestone outcrops 4 

Vascular Plant Baptisia bracteata Creamy Wild Indigo open woodlands 4 

Vascular Plant Berberis canadensis American Barberry open forests and glades on basic soils 4 

Vascular Plant Carex biltmoreana Stiff Sedge 
High Elevation Granitic Dome, Montane Cedar-

Hardwood Forest, Montane Acidic Cliff 
4 

Insect Bolotoperla rossi Smoky Willowfly 
known from eight streams and rivers in the mountains, 

from Ashe County to Transylvania County 
4 

Nonvascular Plant Brachythecium rotaeanum Rota's Feather Moss on bark or rock in cove forests 3 

Nonvascular Plant 
Bryoerythrophyllum 

inaequalifolium 
A Foot Moss 

on thin soil over shale 
4 

Nonvascular Plant Bryoxiphium norvegicum Sword Moss rocks in humid gorges, spray zones of waterfalls 4 

Invertebrate Animal Caecidotea carolinensis 
Bennett's Mill Cave Water 

Slater caves; in McDowell County (endemic to this area) 
4 

Natural Community 
Calcareous Oak-Walnut 

Forest 
  

  
4 

Crayfish Cambarus johni Carolina Foothills Crayfish 
headwater streams in the Yadkin/Pee Dee, Catawba, 

and Broad drainages (records not yet entered) 
4 

Natural Community 
Canada Hemlock Forest 

(Typic Subtype) 
  

  
4 

Vascular Plant Carex oligocarpa Rich-woods Sedge rich woods, mostly over calcareous or mafic rocks 4 

Vascular Plant Carex roanensis Roan Sedge forests 4 
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Duke Energy Hankins 44kV Transmission Line Rebuild Project 

MCDOWELL COUNTY TES AND FC SPECIES, NATURAL COMMUNITIES and LIKLIHOOD OF OCCURRENCE IN THE BAA  

Type Scientific Name Common Name Habitat Occurrence 

Natural Community:  Carolina Hemlock Forest (Typic Subtype) 

Fish Carpiodes cyprinus Quillback 

French Broad, Catawba, Yadkin, and Roanoke 

drainages [native river/stream populations only; 

reservoir populations not tracked] 

4 

Vascular Plant Celastrus scandens American Bittersweet cove forests and rich woods 4 

Nonvascular Plant Cephaloziella spinicaulis A Liverwort in crevices of high elevation rocky summits 4 

Vertebrate Animal Certhia americana Brown Creeper 
high elevation forests, favoring spruce-fir mixed with 

hardwoods [breeding season only] 
4 

Vascular Plant Chelone cuthbertii Cuthbert's Turtlehead bogs 4 

Vascular Plant Chelone obliqua Red Turtlehead swamp forests, bogs, wet places 4 

Natural Community:  Chestnut Oak Forest (White Pine Subtype) 

Nonvascular Plant 
Chiloscyphus 

appalachianus 
A Liverwort 

on rock faces in spray zone of waterfalls 
4 

Nonvascular Plant Cirriphyllum piliferum Long Leaf Mustache Moss moist rocks, wet by seepage or waterfall spray 4 

Vascular Plant Cleistes bifaria Small Spreading Pogonia 
Pine-Oak/Heath Forest, Pine-Oak Woodland, Shortleaf 

Pine 
3 

Nonvascular Plant Cleistocarpidium palustre Prairie Pleuridium wet soil, sandy swamps 4 

Vascular Plant Clematis catesbyana Coastal Virgin's-bower dunes, edges of maritime forests, or over dolomite 4 

Vertebrate Animal Coccyzus erythropthalmus Black-billed Cuckoo 
deciduous forests, mainly at higher elevations [breeding 

season and habitat only] 
4 

Vascular Plant Collinsonia tuberosa Piedmont Horsebalm rich hardwood forests 4 

Vascular Plant 
Corallorhiza maculata var. 

maculata 
Spotted Coralroot 

northern hardwood forests 
4 

Vascular Plant Corallorhiza wisteriana Spring Coral-root 
nutrient-rich forests, especially over limestone, mafic 

rocks or shell rich sands 
4 

Vascular Plant Coreopsis latifolia Broadleaf Tickseed Rich Cove Forest, Northern Hardwood Cove Forest 4 

Reptile (snake) Crotalus horridus Timber Rattlesnake 

wetland forests in the Coastal Plain; rocky, upland 

forests elsewhere [NHP likely will soon track only 

den/hibernacula sites and selected isolated populations] 

4 

Vascular Plant Croton monanthogynus Prairie-tea Croton calcareous rock outcrops 4 

Vascular Plant Cuscuta coryli Hazel Dodder on woody or herbaceous hosts 4 

Fish Cyprinella zanema Santee Chub Catawba and Broad drainages [Cleveland] 4 

Vascular Plant Delphinium exaltatum Tall Larkspur grassy balds, glades, woodlands, mostly over mafic rock 4 
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Type Scientific Name Common Name Habitat Occurrence 

Amphibian Desmognathus organi Northern Pigmy Salamander 

spruce-fir and other high elevation forests; northeast of 

the French Broad River [a newly described species, split 

from D. wrighti] 

4 

Vascular Plant Dicentra eximia Bleeding Heart rock outcrops 4 

Nonvascular Plant Dichelyma capillaceum Hair Claw Moss 
bases of trees, stumps, or on rocks in places submerged 

at high water 
4 

Nonvascular Plant Dichodontium pellucidum Transparent Fork Moss 
seepage or spray zones of waterfalls on mafic or 

calcareous rocks 
4 

Nonvascular Plant Didymodon fallax Fallacious Screw Moss soil, silt, sandstone, concrete, calcareous rock 4 

Nonvascular Plant Didymodon tophaceus Three-ranked Didymodon 
on limestone, limy shale, clay in moist areas, seepages, 

waterfalls 
4 

Nonvascular Plant 
Diplophyllum apiculatum 

var. taxifolioides 
A Liverwort 

moist soil or rocks 
4 

Nonvascular Plant Diplophyllum obtusatum A Liverwort on rock outcrops 4 

Insect Drunella lata a mayfly 
recorded from nine streams and rivers, from Watauga 

River (Watauga) to Williamson Creek (Transylvania) 
4 

Natural Community:   Dry-Mesic Oak--Hickory Forest (Piedmont Subtype) 

Vascular Plant Echinacea pallida Pale Coneflower mafic glades and barrens 4 

Vascular Plant Echinacea purpurea Purple Coneflower open woods and clearings 3 

Nonvascular Plant Encalypta procera Extinguisher Moss on moist calcareous rocks 4 

Nonvascular Plant Entodon compressus Flattened Entodon on moist calcareous rocks 4 

Nonvascular Plant Entodon concinnus Lime Entodon on moist calcareous rocks 4 

Nonvascular Plant Entodon sullivantii Sullivant's Entodon on rocks or bark in humid gorges and cove forests 4 

Insect Ephemerella berneri a mayfly 
probably widespread in clean streams and rivers with 

Podostemum 
2 

Nonvascular Plant Eucladium verticillatum Lime-seep Eucladium on moist calcareous rocks 4 

Vascular Plant Eupatorium godfreyanum Godfrey's Thoroughwort Glade, Montane Oak Woodland, mafic rock 4 

Vascular Plant Eupatorium saltuense Tall Boneset upland forests, woodland borders 4 

Bird Falco peregrinus Peregrine Falcon 

cliffs (for nesting); coastal ponds and mudflats (for 

foraging in winter) [nesting evidence; regular wintering 

sites] 

4 

Nonvascular Plant Fissidens appalachensis Appalachian Fissidens Moss High Elevation streams 4 

Vascular Plant Fothergilla major Large Witch-alder 
dry ridgetop or bluff forests, seepage wetlands, and 

Piedmont longleaf pine forests 
3 
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Nonvascular Plant Frullania oakesiana A Liverwort Spruce-Fir Forest 4 

Vascular Plant Gillenia stipulata Indian Physic forests and open woods, mainly over mafic rocks 4 

Mammal 
Glaucomys sabrinus 

coloratus 

Carolina Northern Flying 

Squirrel high elevation forests, mainly spruce-fir 
4 

Amphibian Glyptemys muhlenbergii Bog Turtle bogs, wet pastures, wet thickets 4 

Vascular Plant Hackelia virginiana Virginia Stickseed woods and thickets with circumneutral soil 4 

Vascular Plant Helianthus glaucophyllus Whiteleaf Sunflower 

Rich Cove Forest, Northern Hardwood Forest, High 

Elevation Red Oak Forest, Mesic Oak-Hickory Forest, 

Roadside 

4 

Vascular Plant Helianthus laevigatus Smooth Sunflower shaly open woods and roadsides 4 

Natural Community:  High Elevation Rocky Summit (Typic Subtype) 

Nonvascular Plant Homalia trichomanoides Lime Homalia in spray zones of waterfalls, on rocks in humid gorges 4 

Vascular Plant Hudsonia montana Mountain Golden-heather 
gorge rim outcrops, rocky summits, pine-oak/heath 

ridges 
4 

Nonvascular Plant Huperzia appressa Mountain Firmoss 
High Elevation Seep, High Elevation Rocky Summit, 

High Elevation Granitic Dome 
4 

Nonvascular Plant Hygrohypnum closteri Closter's Brook-hypnum on rocks submersed in streams 3 

Vascular Plant Hymenocallis occidentalis Hillside Spider-lily wooded hillsides 4 

Vascular Plant Hypericum graveolens Mountain St. Johnswort High Elevation Seep, Wet Meadow, Grassy Bald 4 

Vascular Plant Hypericum mitchellianum Blue Ridge St. Johnswort High Elevation Seep, Wet Meadow, Grassy Bald 4 

Insect Hypochilus coylei a lampshade spider 
rock outcrops (apparently endemic to southern 

mountains of North Carolina) 
4 

Insect Hypochilus sheari a lampshade spider rock outcrops (apparently endemic to North Carolina) 4 

Vascular Plant Isotria medeoloides Small Whorled Pogonia forests, especially with white pine 4 

Vascular Plant Juglans cinerea Butternut 
Rich Cove Forest, Mesic Oak-Hickory, Montane Alluvial 

Forest 
3 

Vascular Plant Lathyrus pusillus Tiny Peavine wet, disturbed sites 4 

Nonvascular Plant Lejeunea blomquistii A Liverwort 
on dead tree bark or vertical rock faces in spray zone of 

waterfalls 
4 

Vascular Plant Liatris aspera Rough Blazing-star glades, open woods, fens 4 

Vascular Plant Lilium grayi Gray's Lily 
bogs, wet meadows, seeps, grassy balds, high elevation 

forests 
4 

Nonvascular Plant Lindbergia brachyptera Lindberg's Maple-moss bark of hardwoods 4 

Vascular Plant Lonicera flava Yellow Honeysuckle Montane Mafic Cliff, Montane Calcareous Cliff 4 
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Natural Community:  Low mountain pine forest (montane pine subtype) 

Bird Loxia curvirostra pop. 1 
Southern Appalachian Red 

Crossbill 

coniferous forests, preferably spruce-fir [breeding 

season only] 
4 

Vascular Plant Malaxis bayardii Appalachian Adder's-mouth upland forests 3 

Nonvascular Plant Mannia californica A Liverwort on mineral-rich, dry rock outcrops 4 

Nonvascular Plant 
Marsupella emarginata 

var. latiloba 
A Liverwort 

on moist rocks in humid gorges, spray zones of 

waterfalls, or high elevations 
4 

Nonvascular Plant Melanelia stygia Alpine Camouflage Lichen high elevation rocky summits 4 

Nonvascular Plant 
Metzgeria furcata var. 

setigera 
A Liverwort 

Spruce-Fir Forest, Acidic Cove Forest in Gorge 
4 

Mammal 
Microtus chrotorrhinus 

carolinensis 
Southern Rock Vole 

rocky areas at high elevations, forests or fields 
4 

Vascular Plant Minuartia groenlandica Greenland Sandwort high elevation and low elevation rocky summits 4 

Vascular Plant Monotropsis odorata Sweet Pinesap dry forests and bluffs 3 

Natural Community:  Montane Oak--Hickory Forest (Basic Subtype) 

Vascular Plant Muhlenbergia sobolifera Rock Muhly dripping cliffs and rocky slopes 4 

Mammal Neotoma magister Appalachian Woodrat 

rocky places and abandoned buildings in deciduous or 

mixed forests in the northern mountains and adjacent 

Piedmont 

4 

Insect Nesticus carolinensis Linville Caverns Spider caves (apparently endemic to Linville Caverns) 4 

Natural Community:  Northern Hardwood Forest (Typic Subtype) 

Vascular Plant Oenothera perennis Perennial Sundrops wet meadows and bogs 4 

Nonvascular Plant Orthotrichum strangulatum Drummond Moss 
exclusively on dry, exposed, calcareous or dolomitic 

bluffs and rock faces 
4 

Nonvascular Plant Oxyrrhynchium pringlei Pringle's Water Feather Moss 
rocks and streambanks in humid gorges, spray zones of 

waterfalls 
4 

Vascular Plant Packera millefolium Divided-leaf Ragwort granitic domes, other outcrops 4 

Vascular Plant 
Packera paupercula var. 

paupercula 
Balsam Ragwort 

fens, bogs, and diabase glades 
4 

Vascular Plant Parnassia grandifolia 
Large-leaved Grass-of-

parnassus fens and seeps over calcareous or mafic rocks 
4 

Vascular Plant Penstemon smallii Small's beardtongue Montane Acidic Cliff 4 
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Natural Community:  Pine--Oak / Heath (Typic Subtype) 

Nonvascular Plant Plagiochasma intermedium A Liverwort Streamside Limestone Rock 4 

Nonvascular Plant Plagiochasma wrightii A Liverwort on moist calcareous rocks 4 

Nonvascular Plant Plagiochila caduciloba A Liverwort 
rocks and streambanks in humid gorges, spray zone of 

waterfalls 
4 

Nonvascular Plant Plagiochila ludoviciana A Liverwort on bark or moist rock in swamps and mountain gorges 4 

Nonvascular Plant 
Plagiochila sullivantii var. 

sullivantii 
A Liverwort 

on moist rocks, in spray zones of waterfalls and in 

spruce-fir forests 
4 

Nonvascular Plant 
Plagiochila virginica var. 

virginica 
A Liverwort 

on limestone 
4 

Nonvascular Plant Plagiomnium rostratum Long-beaked Thread Moss wet rocks 4 

Vascular Plant Platanthera grandiflora Large Purple-fringed Orchid 
bogs, seeps, grassy balds, high elevation moist forests 

and banks 
4 

Nonvascular Plant Platydictya confervoides Alga-like Matted-moss calcareous rocks 4 

Amphibian 
Plethodon yonahlossee 

pop. 1 
Crevice Salamander 

Hickorynut Gorge area (endemic to this area); crevices 

in moist shaded rocks 
4 

Nonvascular Plant Porella wataugensis A Liverwort on rocks in humid gorges 4 

Vascular Plant Prenanthes alba White Rattlesnakeroot hardwood forests 4 

Vascular Plant Prenanthes roanensis Roan Mountain Rattlesnakeroot 
Northern Hardwood Forest, Grassy Bald, Meadow, 

Roadside, High Elevation Red Oak Forest 
4 

Nonvascular Plant Rhabdoweisia crenulata Himalayan Ribbed-weissia moist rocks in cove forests in humid gorges 4 

Nonvascular Plant Rhachithecium perpusillum Budding Tortula bark of hardwoods 4 

Vascular Plant Rhododendron vaseyi Pink-shell Azalea 
high elevation oak forests, heath balds, spruce-fir 

forests, and rocky areas 
4 

Natural Community:  Rich Montane Seep 

Vascular Plant Robinia hispida var. fertilis Fruitful Locust 
acidic cove forests, northern hardwoods forests, high 

elevation granitic domes 
4 

Vascular Plant Robinia viscosa Clammy Locust High Elevation Granitic Dome, woodlands 4 

Natural Community:  Rocky Bar and Shore (Twisted Sedge Subtype) 

Invertebrate Animal Satyrium caryaevorus Hickory Hairstreak 
mid- to high elevation deciduous forests; host plants -- 

primarily hickories (Carya) 
4 

Vascular Plant Sceptridium jenmanii Alabama Grape-fern moist woods 4 

Vascular Plant Sceptridium oneidense Blunt-lobed Grape-fern cove forests, bogs 4 

Nonvascular Plant Scopelophila cataractae Agoyan Cataract Moss copper-rich soils 4 
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Nonvascular Plant Scopelophila ligulata Copper Moss copper-rich soils and rock faces 4 

Bird Setophaga cerulea Cerulean Warbler 

mature hardwood forests; steep slopes and coves in 

mountains, natural levees in Coastal Plain [breeding 

season only] 

4 

Bird Setophaga magnolia Magnolia Warbler 
spruce-fir forests, especially in immature stands 

[breeding season only] 
4 

Vascular Plant 
Shortia galacifolia var. 

brevistyla 
Northern Oconee Bells 

streambanks, slopes, and outcrops in humid gorges 
2 

Vascular Plant Solidago rigida var. rigida Prairie Bold Goldenrod 
forest openings, presumably on mafic or calcareous 

rocks 
4 

Vascular Plant Solidago ulmifolia Elm-leaf Goldenrod wooded stream banks 4 

Nonvascular Plant Sphagnum fallax Pretty Peatmoss bogs 4 

Nonvascular Plant Sphagnum flexuosum Flexuous Peatmoss bogs 4 

Nonvascular Plant Sphagnum subsecundum Orange Peatmoss bogs and rock ledges 4 

Nonvascular Plant Sphagnum warnstorfii Fen Peatmoss bogs and fens 4 

Natural Community:  Swamp Forest--Bog Complex (Typic Subtype) 

Vascular Plant Thalictrum macrostylum Small-leaved Meadowrue bogs and wet woods 4 

Vascular Plant Thermopsis fraxinifolia Ash-leaved Golden-banner dry ridges 3 

Vascular Plant Thermopsis mollis Appalachian Golden-banner dry ridges and open woodlands 3 

Vascular Plant Trichostema setaceum Narrowleaf Bluecurls dry woodlands, granite flatrocks 4 

Vascular Plant Trillium rugelii Illscented Wakerobin Rich Cove Forest, low elevation 4 

Vascular Plant Trillium simile Sweet White Trillium rich coves 4 

Vascular Plant Tsuga caroliniana Carolina Hemlock 
Carolina Hemlock Forest, Montane Acidic Cliff, Pine-

Oak/Heath, High Elevation Rocky Summit 
3 

Vascular Plant Woodsia appalachiana Appalachian Cliff Fern cliffs, rock outcrops 4 

1 = Found in activity area 

2 = Known occurrence within Biological Analysis Area but not in activity area 

3 = Potential for habitat within Biological Analysis Area (based on broad habitat concepts and not further analyzed) 

4 = No known occurrences or habitat known within Biological Analysis Area (not further analyzed) 
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